


Asian Disaster Preparedness Center (ADPC), is organizing the workshop in partnership
with CITYNET, Institute of Technology Bandung (ITB), Indonesia, National Coordinating
Board for Disaster Management (BAKORNAS PBP), Indonesia, UNDP’s The Urban
Governance Initiative (TUGI), UN’s International Strategy for Disaster Reduction (ISDR)
and United States Agency for International Development (USAID).

CITYNET, the Regional Network of Local Authorities for the Management of Human
Settlements promotes cooperation on local urban improvement initiatives in the Asia and
the Pacific regions. Members are from 130 urban organizations, including national and
local governments, development authorities, NGOs and research and training institutes
from more than 70 cities in 20 countries. 

TUGI is a project developed and funded by the United Nations Development Programme
(UNDP). The project is a response to UNDP’s continuous commitment to work on urban
issues, building upon its earlier investment and insights from the Urban Management
Programme for Asia and the Pacific (UMPAP) and the Asia Pacific 2000 (AP2000). TUGI
aims at assisting local authorities in improving the urban quality of life through
strengthening capacities, promoting good governance principles and enhancing the tools
available to urban administrators and decision-makers.

Institute of Technology Bandung (ITB), Indonesia is the foremost scientific university in
Indonesia. Partnering with Asian Urban Disaster Mitigation Ptrogram, it is implementing
the Indonesia Urban Disaster Mitigation Project (IUDMP) which aims to reduce the
vulnerability of Indonesian cities to earthquake hazards.

National Coordinating Board for Disaster Management (BAKORNAS PBP),
Indonesia is a coordinating body that handles complex emergencies and disaster
management. One of the important roles of BAKORNAS PBP is the formulation of policies
for disaster and refugees management.

International Strategy for Disaster Reduction (ISDR) was founded under the United
Nations as the successor arrangement to the International Decade for Natural Disaster
Reduction (IDNDR, 1990-1999). It is designed to respond proceed from protection against
hazards to the management of risk through the integration of risk reduction into sustainable
development.

United States Agency for International Development (USAID) is an agency that

 

 

provides economic, development and humanitarian assistance around the world in support
of the foreign policy goals of the United States. USAID is currently supporting the
implementation of ADPC’s Asian Urban Disaster Mitigation Program.

The Asian Disaster Preparedness Center (ADPC) is a regional resource center dedicated to disaster
reduction for safer communities and sustainable development through disaster reduction in Asia and the
Pacific. Established in 1986 in Bangkok, Thailand, ADPC is recognized as an important focal point for
promoting disaster awareness and developing capacities to foster institutionalized disaster management
and mitigation policies.

The Asian Urban Disaster Mitigation Program (AUDMP) is an eight-year program designed to
reduce the natural disaster vulnerability of urban populations, infrastructure, critical facilities and shelters
in Asian cities. AUDMP aims to demonstrate the importance of and strategic approaches to urban
disaster mitigation as part of the urban development planning process. AUDMP projects are being
implemented in 10 countries – Bangladesh, Cambodia, India, Indonesia, Lao PDR, Nepal, Philippines,
Sri Lanka, Thailand and Vietnam.

For more information about ADPC and AUDMP, please visit ADPC’s website at www.adpc.ait.ac.th
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FOREWORD

I am pleased to present to you the proceedings of the Regional Workshop on Best Practices in Disaster
Mitigation held from 24-26 September 2002 in Bali, Indonesia. The proceedings is compiled of knowledge,
experiences and lessons learned from ADPC’s Asian Urban Disaster Mitigation Program (AUDMP) and other
disaster mitigation initiatives undertaken by a range of organizations in the region. It includes informative
papers from resource persons, AUDMP country partners and participants from different organizations on a
range of cross-cutting themes fundamental to disaster mitigation.

Since its establishment in 1986, ADPC has worked closely with various national and local governments,
regional and international agencies, and non-government organizations to advocate for and build capacity in
mitigating disasters. To respond to the need for safer cities, the AUDMP was developed in 1995 with core
funding from USAID’s Office of Foreign Disaster Assistance (OFDA). AUDMP aims to demonstrate the
importance of and strategic approaches to urban disaster mitigation as part of the urban development planning
process. ADPC implements the AUDMP with an extensive coalition of partner organizations, including local
and national government agencies, non-governmental organizations, academic institutions and others to provide
working examples of urban disaster mitigation in selected cities of ten countries. The ten countries are
Bangladesh, Cambodia, India, Indonesia, Lao PDR, Nepal, Philippines, Sri Lanka, Thailand and Vietnam.

This experience has helped ADPC in facilitating and providing several platforms to bring together policy and
decision makers, planners, practitioners, managers, scientists, academicians and experts in the field of disaster
management in the context of total disaster risk management. This regional workshop provided a unique
opportunity for a multi-disciplinary group of more than 150 participants from 20 countries from within and
outside Asia to share strategies and approaches to disaster mitigation derived from analyses of real-life
experiences, good practices and lessons learned in Asia. It is in line with ADPC’s strategy to promote
knowledge-sharing networks and partnerships for the replication of disaster mitigation practices worldwide.

Some of the other recent regional initiatives of ADPC are the Regional Consultative Committee (RCC), one of
whose main objective is to promote and facilitate regional cooperation among disaster management focal points
of national governments in Asia, the seminar on Policies, Legal and Institutional Arrangements for Disaster
Management, and the Regional Workshop for the Development of the ASEAN Regional Program on Disaster
Management. Through these mechanisms ADPC hopes to facilitate a process of sharing and learning among
institutional stakeholders thereby promoting collaborative efforts towards building safer communities. The
outputs of this workshop has been shared at regional platforms such as the RCC and the ASEAN Experts Group
in Disaster Management (AEGDM).

At ADPC, we believe that no one organization or institution alone can design, fund, manage and implement the
broad range of projects and activities necessary for a comprehensive disaster mitigation program. If mitigation
policies and measures are to be made effective, it is vital that a broad constituency for mitigation is built and
sustained though continuous awareness promotion, capacity building and mutual collaborations.

I would like to take this opportunity to thank each and everyone involved in making this workshop happen. The
organization of this workshop would not have been possible without the invaluable support of USAID/OFDA. I
would like to express my sincere appreciation to ADPC’s active co-organizers: CITYNET, Institute of
Technology Bandung (ITB), the National Coordinating Board for Disaster Management (BAKORNAS PBP),
the United Nations Development Program’s The Urban Governance Initiative (TUGI), the United Nations’s
International Strategy for Disaster Reduction (ISDR) and all other partners who have actively contributed to
making this workshop a success. I would also like to thank all resource persons who have helped develop and
facilitate a thematic framework for the workshop. This publication would not have been possible without the
efforts of Ms. Ambika Varma, Information Coordinator, ADPC. Thank you. 

It is our hope that future disaster mitigation programs and activities will benefit from this contribution and this
publication will be useful in replicating success. 

Dr. Suvit Yodmani,
Executive Director
Asian Disaster Preparedness Center
Bangkok, Thailand

November 2002
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INTRODUCTION

The proceedings present papers of the Regional Workshop on Best Practices in Disaster Mitigation held
from 24-26 September in Bali, Indonesia, organized by the Asian Disaster Preparedness Center (ADPC)
in collaboration with CITYNET, the Institute of Technology Bandung (ITB), the National Coordinating
Board for Disaster Management (BAKORNAS PBP), the United Nations Development Program’s The
Urban Governance Initiative (TUGI) and the United Nations International Strategy for Disaster
Reduction (UNISDR), with support from the United States Agency for International Development
(USAID) Office of Foreign Disaster Assistance (OFDA).

1. Workshop Objectives

Asia is the most disaster-affected region of the world. Losses of life and property from disasters increase
every year, hindering sustainable development. As population and economic activity concentrate in
rapidly growing cities, urban areas become increasingly vulnerable to natural and technological disasters.
Therefore, there is a growing need to make cities safer through adoption of adequate vulnerability
reduction measures.

ADPC, a regional resource center dedicated to safer communities and sustainable development through
disaster reduction in Asia and the Pacific, has initiated and promoted urban disaster mitigation in Asia
through one of its largest regional programs, the Asian Urban Disaster Mitigation Program (AUDMP).
The AUDMP was developed in 1995 with core funding from OFDA to address this need for safer cities.

The goal of the AUDMP is to reduce disaster vulnerability of urban populations, infrastructure, lifeline
facilities and shelter in Asia. In an environment where good governance and decentralization are high in
most countries’ political agenda, AUDMP aims to demonstrate the importance of and strategic
approaches to urban disaster mitigation as part of the urban development planning process.

The AUDMP supports this demonstration by building and enhancing the capacity of local authorities,
national governments, development agencies, civil society groups, non-government organizations,
businesses and other stakeholders in establishing public and private sector mechanisms for urban disaster
mitigation as part the development process. Currently, AUDMP approaches have been introduced and
sustained by partners in targeted cities of Bangladesh, Cambodia, India, Indonesia, Lao PDR, Nepal,
Philippines, Sri Lanka, Thailand and Vietnam. 

AUDMP also facilitates knowledge sharing and dialogue between key stakeholders to promote
replication of AUDMP approaches in other cities and countries worldwide. Regional workshops can
provide such a forum. With co-organizers, ADPC aims to share seven years of knowledge, experiences
and lessons learned on the AUDMP and showcase other disaster mitigation initiatives worldwide at the
Regional Workshop on Best Practices in Disaster Mitigation by:

• Presenting how communities, city government and civil society groups have been able to
introduce and sustain measures for reducing vulnerability to natural and technological hazards.

• Imparting strategies and approaches to urban disaster mitigation derived from analyses of real-
life experiences, good practices and lessons learned in Asia.

• Providing an array of proven ideas, tools, policy options and strategies for urban disaster
mitigation.

• Offering a forum for knowledge sharing and networking for the replication of urban disaster
mitigation practices worldwide.

• Exhibiting a range of effective urban disaster mitigation tools, activities and outputs including
videos, photographs, publications, case studies and posters.
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This regional workshop attended by more than 150 participants from 20 different countries include:
mayors, political leaders, municipal commissioners, national and provincial ministries, elected
representatives from cities and towns, urban development planning authorities, emergency response
agencies, relief and rehabilitation agencies, private sector corporations, United Nations agencies, donor
agencies, non-governmental organizations, training and research institutes. The workshop provided a
unique opportunity to share experiences from all over the world, learn lessons and replicate best
practices.

2. Workshop Approach and Methodology

Set in the context of total disaster risk management, the workshop included presentations and panel
discussions on the following eight themes fundamental to urban disaster mitigation:

• Policy, Legal and Institutional Arrangements
• Hazard Mapping and Risk Assessment
• Capacity Building 
• Mitigation Planning and Implementation
• Promoting Safer Building Construction
• Community-Based Approaches to Disaster Mitigation
• Climate Applications and Preparedness
• Public Awareness and Social Marketing

For each theme there was a resource person who provided a conceptual framework for the theme,
analyzed existing initiatives on the theme, facilitated the panel discussion and presented a paper on the
above theme. In each panel discussion, the important linkages and the relationships between each theme
was emphasized. Experts were invited to write and present case studies that highlight the experiences,
knowledge and lessons learned from executing urban disaster mitigation initiatives. In some cases,
papers were not available for inclusion in the proceedings.

3. About the Themes

Mitigation refers to measures, which can be taken to minimize the destructive and disruptive effects of
hazards and thus lessen the magnitude of a disaster. Mitigation measures can be of different kinds,
ranging from physical measures such as flood defences or safe building design to legislation, training and
public awareness. Mitigation is an activity, which can take place at any time: before a disaster occurs,
during an emergency or after a disaster, during the recovery and reconstruction phases.

Policy, Legal and Institutional Arrangements

Sound policies and legislation that facilitate disaster mitigation and institutional arrangements with clear-
cut lines of responsibilities need to be in place to promote and support mitigation planning and
implementation as part of the urban development process. AUDMP’s project partners in Indonesia,
Philippines and Sri Lanka have taken initiatives to review their country policies related to disaster
management. The lessons learned in these countries were shared in the panel discussion.

In addition, many Asian countries have established disaster management offices and committees at
national and local levels together with an operating framework to support their activities. Experiences of
the Bangladesh Urban Disaster Mitigation Project in revitalizing and operationalizing the disaster
management committees in Gaibandha and Tongi municipalities were shared. Participants from China,
India, Indonesia, Japan and New Zealand also shared the successes and constraints faced at the national
level in providing appropriate policy, legal and institutional arrangements that mitigate disasters.
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Studies in various countries have found a shift in philosophical approach away from a strictly “top-
down” approach, relying on government alone (or the national government alone), to a combination of
“top-down” and bottom-up” approaches. The challenges many government organizations face include the
development of a capable nodal agency, mechanisms for inter-institutional coordination, ongoing

planning and capacity building processes, community and stakeholder participation that integrate disaster
mitigation into development plans. This theme session was built on a recent workshop organized by
ADPC on “Policy, Legal and Institutional Arrangements, and Planning for Disaster Management,” on 25
– 27 April 2002 in Bangkok.

Hazard Mapping and Risk Assessment

Comprehensive risk assessment is important for designing mitigation schemes. It provides a sound basis
for planning and for allocation of financial and other resources. In risk assessment the evaluation of the
potential occurrence of hazard events, the assessment of vulnerability and potential damages, and the
assessment of stakeholders’ capacity should take place simultaneously.

From the experience of the AUDMP and other initiatives, hazard mapping, regardless of any hazard, is
found to be one of the effective tools for risk assessment that can be used at the national, provincial, city
and community levels. AUDMP partners from Bangladesh presented their experience in flood mapping
using community-based approaches. In Vientiane, Lao PDR, fire hazard zonation maps were developed.
In Kathmandu Valley, Nepal and Bandung, Indonesia, earthquake risk maps were produced and the
methodologies replicated to other cities. Partners in Sri Lanka and the International Institute for
Geoinformation Science and Earth Observation (ITC), the Netherlands demonstrated a multi-hazard
approach to mapping. The main lesson learned in creating these maps is that simple techniques are
effective and there is no need for very sophisticated and high-cost equipment and tools.

Other tools, approaches and methodologies of risk assessment will be explored from data collection to
analysis to hazard zonation to reviewing the potential risks with stakeholders. Lessons learned on the
data quality and reliability, its introduction at the local and community levels, its application on the
ground in identifying mitigation priorities and its link with environmental assessment and development
planning was addressed in the panel discussion.

Capacity Building

It is necessary to go beyond raising awareness by generating knowledge and developing skills which can
translate this awareness into concrete practice. Capacity building is identifying, developing and
enhancing the existing capabilities and coping mechanisms of communities. AUDMP’s approach to
capacity building combines formal training and informal education. AUDMP developed generic curricula
on urban disaster mitigation which are then adapted and institutionalized at the national and local levels
through national partner training institutes. There are hazard-specific courses on flood, earthquake and
technological hazards, approach-specific courses on disaster risk communications and community-based
approaches to disaster mitigation, and activity-specific courses such as safer building construction for
masons. An array of capacity building programs, methods and tools were presented and discussed, and
their effectiveness and sustainability addressed.

Experiences of capacity building for a range of stakeholders from policy and decision-makers to
journalists, teachers and masons in Indonesia, Japan, Nepal and Sri Lanka were discussed. Some of the
key lessons learned from the capacity building initiatives in the region were: a) understanding the context
of capacity building; b) targeting the right groups and designing a process in which they are involved; c)
answering issues of language and contents and the appropriate duration for training; and d) monitoring
the impact of training. The task is huge. 

Mitigation Planning and Implementation

Based on the risk assessments, mitigation measures can be identified and prioritized. For effective
implementation of the mitigation measures, comprehensive mitigation action planning is essential. The
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processes of mitigation action planning and ways in which it is linked to urban development planning, as
well as different approaches to mitigation implementation were discussed in the panel discussion. 
Three main groupings of plans based on the processes that developed them were discussed.  They are:
government-developed plans; grassroots/citizen-led plans; and integrated private-public plans. The
AUDMP project partners in Sri Lanka shared their experiences in integrating mitigation planning and
implementation in national and local government plans, including allocation of budgets for staff,
facilities and training. The AUDMP project in Bangladesh focused on a community-based approach to
mitigation while the projects in Kathmandu, Nepal and Naga City, Philippines focused on city-level
planning using a participatory approach. The Caribbean Disaster Mitigation Program, which served as a
model for the AUDMP, placed much emphasis on working with the private sector—the owners and
operators of vulnerable structures and systems that can put you out of business.

From the lessons learned under AUDMP and other initiatives it is believed that mitigation planning and
implementation require a partnership approach involving government officials, NGOs, civil society
groups, community organizations and the private sector.

Promoting Safer Building Construction

The promotion of safer building construction is one of the mitigation measures widely implemented
throughout Asia and worldwide. The panel discussion provided an analysis of existing building
construction practices and the condition of existing Building Codes, Building Acts, Building Bylaws and
construction guidelines. While many countries have developed sophisticated building codes with special
disaster resistant design and construction codes, implementation and enforcement have been more of an
exception than the rule. The workshop also explored successes and constraints in the implementation and
enforcement processes.

In this present environment, the workshop looked at ways in which targeted cities have promoted safer
building construction through pilot projects, delivered training for masons and municipalities, worked
with schools and developed public awareness campaigns. Lessons learned from the different strategic
approaches taken to promote disaster-resistant construction in India, Indonesia, Nepal, Sri Lanka and
Vietnam were highlighted.

The main lessons learned include the need to bring into force simple, user friendly, non-engineered
construction practices for use by the community and the construction artisans, especially in the context of
developing countries, where nearly 70 per cent of the population belongs to the lower-income group and
construction often takes place without the association of professional technical personnel. There is also
demand for creating grass root level technology transfer mechanisms for translating technical 'know-how'
to hands-on 'show-how' practices.

Community-Based Approaches to Disaster Mitigation

A broad consensus is emerging in favor of community-based disaster approaches because it is at the
community level where physical, social and economic risks can be adequately assessed and managed.
Community-based disaster mitigation (CDBM) is a cross-cutting theme where the assessment, planning
and implementation are participatory in design and address the community’s vulnerabilities and
capacities. The panel discussion focused on the importance of people’s perception of risk; the purpose
and tools of community risk assessment; the strategies for community organizing, resource mobilization
and capacity building; and the issues and strategies for mainstreaming CBDM. These issues were
highlighted through case studies from communities in Bangladesh, Cambodia, India, Nepal and Sri
Lanka.

The sustainability of CBDM was discussed extensively at the panel discussion. One of the major
successes of AUDMP’s community-based flood mitigation project in Bangladesh is the reactivation of
Municipality Disaster Management Committees (MDMCs) in Gaibandha and Tongi. The presence of an
organizational mechanism such as the MDMC enhances sustainability of mitigation activities. Another
AUDMP community-based flood mitigation project implemented by the Cambodian Red Cross, the
International Federation of Red Cross and Red Crescent Societies and PACT Cambodia resulted in the
adoption of similar initiatives by international NGOs such as Action Against Hunger, CARE Cambodia
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and Oxfam GB. Furthermore, the Cambodian Red Cross, serving as an auxiliary to the Government of
Cambodia in humanitarian issues, is contributing to the mainstreaming of CBDM 

Climate Applications and Preparedness

Climate Forecasting Applications and Preparedness, implemented effectively, are important in reducing
the losses from disasters such as floods, drought, cyclones and landslides, and thus, strengthening the
sustainability of livelihoods in communities. This is a new field for AUDMP but there is much to learn
from ADPC’s Extreme Climate Events Program implemented in Indonesia, the Philippines and Vietnam,
and the Program on Climate Forecasting Applications in Bangladesh. Both programs facilitated dialogue
between the climate science community and the end users of climate information at the community level
to ensure relevant and useable information that is made easily accessible to communities at risk.

Historically, urban centers have been notoriously vulnerable to climate variability and extreme events,
due to the enormous scale of potential damages, the large populations at risk, the reliance on built
infrastructure, and the potential economic impacts associated with damage to capital investments and
disruption to core economic activities. Food security, public health, water resources and built
infrastructure have been identified in a number of assessments as key sectors that are highly sensitive to
climate variability and extreme events.

The panel discussions brought together key managers and practitioners of climate forecast information
application from cities of Bangladesh, Malaysia, Philippines and Thailand to share their experiences. As
more stakeholders are taking an interest in this field, the main issues discussed were the appropriate
language used for targeted stakeholders, the range of communications methods and channels for different
target groups and the accuracy of the climate forecast information.

Public Awareness and Social Marketing

To ensure political commitment for the planning and implementation of mitigation measures, it is
essential for stakeholders to first be aware of the importance of disaster risk reduction. Public awareness
in risk communications is the process through which people living in hazard-prone areas come to realize
and understand that they live in areas of risk, learn the specific dangers that they are exposed to and the
warnings that are issued, and know the appropriate action to be taken to protect their lives and minimize
property damage. Social marketing is the process of marketing the risk communications message to our
audience by learning the cultural identifiers of our audience and crafting our outreach activities to meet
their specific needs in a customized approach.

The different approaches, tools and products used in public awareness campaigns for different audiences
were presented in the panel discussion. The AUDMP project partners in Bangladesh showed the
importance of design being culture-specific and the involvement of the community. In Sri Lanka, the
case study highlighted the need to use local languages, have short duration seminars and use NGOs as
partners. In the case of Nepal, the public awareness program was integrated into all project components,
and different strategies were used for different audiences. The example also showed the need to be
creative and how to effectively use the basic design principles. The effectiveness and sustainability of
these initiatives were also discussed.

4. Materials and Display

Participants of the workshop received background documents on the workshop themes, AUDMP
products including working papers, case studies and video CDs, and the workshop draft proceedings.
Participants also had the chance to find out more about disaster mitigation initiatives at the exhibition
that was held in parallel with the workshop.

Organization that participated in the exhibition included: ADPC, AUDMP project partners in
Bangladesh, Nepal and Sri Lanka, Action Contre La Faim (ACF) Indonesia, Cambodian Red Cross,
Center for Disaster Preparedness and the Philippine Disaster Management Forum, CITYNET and the
City of Yokohama, Development Workshop Vietnam, Disaster Reduction and Human Renovation
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Institution (DRI) Japan, Focus Humanitarian Assistance Pakistan, ITC, SEEDS India, Swayam Shikshan
Prayog (SSP), Swinburne University, TUGI, UNISDR and the United Evangelical Church in India.
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AGENDA

Regional Workshop on Best Practices in Disaster Mitigation
Lessons Learned from the Asian Urban Disaster Mitigation Program and Other Initiatives

Wantilan Ballroom, Hotel Padma Bali,
Bali, Indonesia

24-26 September 2002

TUESDAY,  24 SEPTEMBER 2002

Morning Plenary Session
08:00-09:00 Registration

Opening Ceremony

09:00-09:10 Introductory Address Dr. Suvit  Yodmani
Executive Director, ADPC

09:10-09:30 Welcome Address Mr. Putu Widjanaya
Secretary of Bali Province

09:20-09:30 Message from the Office of the Foreign Disaster
Assistance, USAID

Mr. David Lillie
Disaster Operations, Specialist, USAID

09:30-09:45 Keynote Address Mr. Prijono Tjiptoherijanto
Secretary, BAKORNAS PBP

09:45-09:55 Vote of Thanks Col. Brian Ward
Director Emeritus and Special Advisor,
ADPC

Master of Ceremony: Mr. Primal Jha

09:55-10:15 Group Photo

10:15-10:45 Visit to Display Area

10:45-11:15 Coffee Break

11:15-11:45 An overview of the Asian Urban Disaster Mitigation
Program

Video Showing

Workshop Goals, Objectives and Structure Ms Shirley Mattingly

11:45-12:00 Administrative Announcements Mr. Rajesh Sharma
Ms. Christine Apikul

12:00-13:00 Lunch

Afternoon Plenary Theme Session

Policy, Legal and Institutional Arrangements
Chair: Dr. Suvit Yodmani
Executive Director, ADPC
Co-Chair: Col. Brian Ward
Director Emeritus and Special Advisor,
ADPC

13:00-14:30 Presentations
• Overview of the Theme Ms. Shirley Mattingly
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• Influencing Policy, Legal and Institutional
Arrangements for Effective Disaster Management in
Sri Lanka: Lessons from the Sri Lanka Urban Multi-
Hazard Disaster Mitigation Project+

Mr. Lionel Hewawasam

• Promoting the National Strategy for Urban
Disaster Mitigation: Lessons from the Indonesian
Urban Disaster Mitigation Project+

Dr. Krishna Pribadi

• Operationalizing Disaster Management
Committees in the Municipalities of Bangladesh

Mr. Azmat Ullah Khan

• Managing Urban Disasters: The Naga City
Experience

Mr. Ernesto Elcamel

• Yokohama’s Efforts to be Prepared for Disasters Mr. Junichi Miyakawa

14:45-15:15 Coffee Break

15:15-16:00 Presentation continued
• Facilitating Sustained Sharing of Lessons Learned:
The Earthquakes and Megacities Initiatives (EMI)
Experience+

Dr. Fouad Bendimerad

• Institutional Arrangements for Total Risk
Management in New Zealand

Dr. Neil Britton

• BAKORNAS PBP and Disaster Management Policy
in Indonesia+

Mr. Tabrani

16:00-17:00 Discussions
Summary of Presentations and Discussions Ms. Shirley Mattingly

WEDNESDAY, 25 SEPTEMBER 2002

Morning Concurrent Theme Sessions

Room A: Hazard Mapping and Risk Assessment
Chair: Mr. M. M. C. Ferdinando,
Additional Secretary (Development)
Ministry of Housing and Plantation
Infrastructure, Sri Lanka
Co-Chair: Prof. Lal Balasuriya, Dean,
Faculty of Architecture University of
Moratuwa, Sri Lanka

08:30-10:30 Presentations
• Overview of the Theme Ms. Linda Noson
• Hazard Mapping and Vulnerability Assessment
Process under the Bangladesh Urban Disaster
Mitigation Project

Mr. Monzu Morshed

• Fire Risk Assessment in Vientiane, Lao PDR Dr. Aphaylat Keophilavanh
• Hazard Mapping and Risk Assessment: Experiences
of the Kathmandu Valley Earthquake Risk
Management Project

Mr. Amod Dixit

• Hazard Mapping for Delineating Multiple Risks of
Natural Disasters under the Sri Lanka Urban Multi-
Hazard Disaster Mitigation Project

Mr. R.M.S. Bandara

• Multi-Hazard Risk Assessment using GIS in Urban
Areas: A Case Study for the City of Turrialaba,
Costa Rica

Dr. Cees Van Western

• Comparing the Risk Assessment Process in
Bandung and the Rapid Risk Assessment in
Replicating Cities of Indonesia+

Dr. Krishna Pribadi

10:30-11:00 Coffee Break

11:00-12:00 Discussions
Summary of Presentations and Discussions Ms. Linda Noson
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Room B: Capacity Building
Chair: Mme. Cora de Leon, Vice
Chair, ADPC Board of Trustees
Co-Chair: Mr. Kamal Prasad Lal
Karna, Director, Department of
Education, Nepal

08:30-10:30 Presentations
• Overview of the Theme Ms. Zenaida Delica Willison
• Capacity Building: Experiences of the Kathmandu
Valley Earthquake Risk Management Project

Mr. Shiva Bahadur Pradhanang

• Developing and Delivering National Disaster
Mitigation Courses, and Training Technical
Personnel: Sharing Experiences and Lessons
Learned from Sri Lanka

Mr. Lionel Hewawasam

• Institutional Arrangements and Capacity Building
of Colombo Municipal Council for Disaster
Management

Ms. Padma Karunaratne

• The Great-Hashin-Awaji Earthquake Memorial
Disaster Reduction and Human Renovation:
Enhancing Capacity of Local Government Leaders
on Disaster Management

Dr. Shingo Nagamatsu

• Training of Teachers: Sharing Experiences and
Lessons Learned from Indonesia+

Dr. Harkunti P. Rahayu

• Lessons Learned from the Indonesian Urban
Disaster Mitigation Program+

Mr. Teddy Boen

10:30:11:00 Coffee Break

11:00-12:00 Discussions
Summary of Presentations and Discussions Ms. Zenaida Delica Willison
Lunch

Afternoon Plenary Theme Session

Room A: Mitigation Planning and Implementation
Chair: Mayor Maria Lourdes
Fernando, City Mayor, Government of
Marikina, Philippines
Co-Chair: Mrs. To Thanh Thuy,
Director, Housing Research Center,
Ministry of Construction, Vietnam

13:30-15:30 Presentation
• Overview of the Theme Mr. Josh Moga
• Mitigation Planning through Community-Based
Approaches in Bangladesh

Mr. Nurul Huda

• Mitigation Planning and Implementation:
Experiences of the Kathmandu Valley Earthquake
Risk Management Project

Mr. Kamal Prasad Lal Karna

• Managing Urban Disasters: the Naga City
Experience on Mitigation and Planning

Ms. Geethi Karunaratne

• Mitigation Planning and Implementation:
Experiences from the Carribean Disaster Mitigation
Project+

Mr. Stephen Bender

15:30-16:00 Coffee Break

16:00-17:00 Discussions
Summary of Presentations and Discussions Mr. Josh Moga 
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Room B: Promoting Safer Building Construction
Chair: Mr. M. Sahu, Gujarat State
Disaster Management Authority, India
Co-Chair: Mr. Vichit Thongcharoen,
Department of Accelerated Rural
Development, Thailand

08:30-10:30 Presentations
• Overview of the Theme Mr. Vasudevan Suresh
• Promoting Safer Building Construction:
Experiences of the Kathmandu Valley Earthquake
Risk Management Project

Mr. Yogeshwar Krishna Parajuli

• Safer Shelter for Flood and Typhoon Areas in
Vietnam+

Mr. Thai Tran Dinh

• Ensuring Safer Building Construction: Practices in
Sri Lanka

Ms. Geethi Karunaratne

• More to Lose: Establishing Community Capacity to
Reduce Vulnerability to Economic Lose Caused by
Storm Damage to Houses in Central Vietnam

Mr. Guillaume Chantry

• Promoting Safer Building Construction in India Mr. Upamanyu Patil
• Gujarat Emergency Earthquake Reconstruction
Project

Mr. Maheshwar Sahu

15:30-16:00 Coffee Break

16:00-17:00 Discussions
Summary of Presentations and Discussions Mr. Vasudevan Suresh 

THURSDAY, 26 SEPTEMBER 2002

Morning Concurrent Theme Sessions

Room A: Community-Based Approaches to Disaster Mitigation
Chair: H.E. Mr. Chowdhouny Kamal
Ibne Yusuf, Honorable Minister,
Ministry of Disaster Management and
Relief, Bangladesh
Co-Chair: Mr. Thai Tran Dinh,
Deputy Director, Department of
Science, Technology and Environment,
Ministry of Construction, Vietnam

08:30-10:30 Presentation
• Overview of the Theme Ms. Lorna P. Victoria
• Cambodian Community-Based Flood Mitigation
and Preparedness Project: Experiences and Lessons
Learned

Mr. Kurt A. MacLeod

• Community Participation in Urban Flood
Mitigation under the Bangladesh Urban Disaster
Mitigation Project

Mr. Nurul Huda

• Community Participation in Disaster Mitigation in
Nawalapitiya Urban Council, Sri Lanka

Mr. Gemunu Sumathipala

• Community-Based Approaches to Disaster
Mitigation: Experiences from Kathmandu Valley

Mr. Murari Binod Pokhrel

• Empowered Individual: Caring Neighbors Make
the Best Disaster Managers

Mr. Manu Gupta

10:30-11:00 Coffee Break

11:00-12:00 Discussions
Summary of Presentations and Discussions Ms. Lorna P. Victoria
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Room B: Climate Applications and Preparedness
Chair: Mr. Tom Brennan, Regional
Disaster Reduction Advisor, Bangkok-
SURF, United Nations Development
Programme (UNDP)
Co-Chair: Dr. Nguon Sakon, Deputy
Secretary General, Cambodian Red
Cross

08:30-10:30 Presentations
• Overview of the Theme Mr. Glenn Dolcemascolo
• Application of Climate Forecast Information in
Mitigating Impact of Climate Hazards in Urban
Cities of Malaysia with particular reference to
managing water resources

Ms. Hwang Yung Fong

• Application of Climate Forecast Information in
Mitigating Impact of Climate Hazards in Metro
Manila: Case Study on the 1997-98 El Niño Event

Ms. R. Susan Espinueva

• Vulnerability and Adaptation Assessments of Angat
Multi-purpose Reservoir to Climate Change

Mr. Nathaniel A. Cruz

Urban Vulnerability on Drought in Thailand Ms. Chalalai Jamphon

10:30-11:00 Coffee Break

11:00-12:00 Discussions
Summary of Presentations and Discussions Mr. A. R. Subbiah

12:00-13:00 Lunch

Afternoon Plenary Theme Session

Public Awareness and Social Marketing
Chair: Dr. Suvit Yodmani, Executive
Director, ADPC
Co-Chair: Mr. Montree
Channachaiviboonwat, Director,
Disaster Relief Operation Division,
Department of Accelerated Rural
Development, Thailand

13:30-15:30 Presentation
• Overview of the Theme Ms. Suzanne Frew
• Raising Awareness through Public Campaign
under the Bangladesh Urban Disaster Mitigation
Project

Mr. Monzu Morshed

• Public Awareness and Social Marketing:
Experiences of the Kathmandu Valley Earthquake
Risk Management Project

Mr. Amod Dixit

• Effective Public Awareness Strategy for Disaster
Mitigation: Examples from Sri Lanka

Mr. Lionel Hewawasam

•Developing Public Awareness Materials: Design
Principles +

Prof. Jyotika Ramaprasad

11:00-12:00 Discussions
Summary of Presentations and Discussions Ms. Suzanne Frew

15:00-16:00 Closing Ceremony

16:00-17:00 Coffee Break

17:00 Depart for Farewell Dinner at Garuda Wisnu Kencana Cultural Park

                                                
+ Paper not available



SUMMARY PAPER
ON BEST PRACTICES IN DISASTER MITIGATION1

as discussed at the Regional Workshop on Best Practices in Disaster Mitigation
in Bali, Indonesia, September 24-26, 2002

Introduction

The seven-year-old Asian Urban Disaster Mitigation Program (AUDMP) has produced substantial
achievements, outputs, and lessons learned. In order to share and showcase these experiences and lessons
learned, the Asian Disaster Preparedness Center (ADPC) organized a Regional Workshop on Best
Practices in Disaster Mitigation on September 24-26, 2002, in Bali, Indonesia. Almost 150 project
participants, elected and appointed officials and representatives of governmental agencies, academia, and
non-governmental organizations participated in the workshop’s intense discussions which covered every
major component of comprehensive risk management.

Purpose of the Summary Paper

This summary paper highlights the mitigation work being undertaken by various organizations in the
AUDMP and other programs and captures the overall essence of urban disaster mitigation in Asia as
presented and discussed at the Regional Workshop. While this summary cannot convey the sense of
energy and passion for their work that was expressed by workshop participants, it hopes to do justice to
the thoughtful processes devised by AUDMP participants and their energetic and persistent efforts
against heavy odds, as well as their actual accomplishments.

Workshop Objectives

The primary reason for organizing the Regional Workshop was to showcase best practices and to share
experiences and lessons learned in protecting and strengthening societies through the AUDMP and other
initiatives. The workshop organizers were motivated by the desire to promote disaster mitigation through
learning about mechanisms, strategies, and practices that have worked in various target cities and
countries. And to promote not just transfer of ideas and knowledge, but replication of motivation and
action.

The participants were inspired to take part in the workshop by their shared interest in protecting and
strengthening our societies. With this shared vision of sustainable societies in mind, people are searching
for effective disaster risk management practices which can be implemented and integrated into their own
communities’ priorities and activities. 

Workshop Design and Structure

The workshop was structured around eight themes and eight theme sessions, which in combination
provided a holistic approach to disaster risk management. The first and last of these sessions were
plenary sessions, while the other six were presented concurrently, two by two. Each theme session had a
distinguished chair and co-chair and a theme presenter who introduced the theme. Case study
presentations were made by participants in the AUDMP and other initiatives, followed by a facilitated
discussion period and a final summary or synthesis of the major points by the theme presenter.

                                                
1 Prepared by Shirley Mattingly with grateful acknowledgement of the papers submitted by the theme presenters and
workshop participants and the process report by the workshop facilitator. 
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Theme Highlights

Policy, Legal and Institutional Arrangements

Overview: Policy, legal and institutional arrangements together form the foundation for a community or
society’s approach to disaster mitigation. If any of the three is weak, the entire system will be prone to
failure. There is a legal and governmental context for everything we do; a country’s constitution and laws
provide the framework for its response to societal issues and its philosophical approach to managing
disaster risk. 
 
From the perspective of policy, legal and institutional arrangements, effective disaster risk management
relies on:

• a strong legal basis
• capable nodal agency
• mechanisms for inter-institutional coordination
• ongoing planning and capacity-building processes
• public policies that protect human and economic and natural resources and activities, that integrate risk

management into development plans, and
• community and stakeholder participation.

The laws, institutions, and systems for managing disaster risk around the world follow certain patterns
but no universal model. Studies in various countries have found a shift in philosophical approach away
from a strictly “top-down” approach, relying on government alone (or the national government alone), to
a combination of “top-down” and bottom-up” approaches. The idea is to tap the initiative of local
community groups. Communities traditionally rally around each other when disaster strikes; we want to
unleash that cooperative spirit and energy before the disaster, contributing a sense of community
empowerment, especially in the current context of decentralization of authority to sub-national levels of
government in many countries. Leadership and commitment are needed in both government and civil
society, working together to:

• incorporate consideration of risk management into routine decision-making
• build coalitions and partnerships, and
• engage community and neighborhood groups.

Disaster Management Policy in Indonesia:  Recently the Government of Indonesia has increased
emphasis on disaster mitigation. BAKORNAS PBP is the national nodal agency responsible for this
purpose, which is headed by the vice president. The organization has been restructured to address the
concerns of disaster mitigation more effectively. 

The Indonesian Urban Disaster Mitigation Project has policy components at both local and national
levels. Some of the lessons learned are:

• policy has to have vision and flexibility.
• endorsement of Mayor is not enough; his leadership in mitigation and preparedness is also needed. 
• a champion has to be strong and persistent in influencing decision makers.
• the lack of a permanent institution with permanent resources to deal with disaster hampers the

development of better preparedness and mitigation approaches, as it deals mainly with emergency
response and recovery

• without the necessary legislation on disaster management, there is no legal status for policy
implementation.  

• involvement of stakeholders from the beginning and over time is essential.

Municipal Disaster Management Committees in Bangladesh: The municipalities in Bangladesh are
regulated by rules and standing orders issued by the central government, one of which establishes
Municipality Disaster Management Committees chaired by the Chairman of the Municipality. The
Bangladesh Urban Disaster Mitigation Project (BUDMP) works with the MDMCs to enhance and
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promote institutional capacity for municipality disaster contingency planning, coordination of mitigation
activities, and community participation. Some of the lessons learned include:

• transparency and accountability for responsibilities have increased significantly.
• private sector involvement has been limited and needs to be increased significantly.
• small scale mitigation activities may be undertaken by a community with minimum support from the

municipality.

Influencing Policy, Legal and Institutional Arrangements in Sri Lanka: The Sri Lanka Urban Multi-
Hazard Disaster Mitigation Project (SLUMDMP) has addressed and influenced policy, legal and
institutional arrangements for disaster management in several aspects. It has taken initiatives to orient
policy-makers to integrate natural disaster mitigation into relevant policies formulated at the national
level, including its successful integration into the draft National Physical Planning Policy and the final
National Land Use Policy. Further, its proposals to integrate natural disaster mitigation into the Regional
Structure Plans and sector level policies including those of the Urban Development Authority have been
accepted.  These and other successes relate to the consistent follow-up by the Project, concerned partner
governmental entities, and local champions from within the local entities involved in the Project.

Managing Urban Disasters in Naga City, Philippines: Naga City, site of the Naga City Disaster
Mitigation Project (NCDMP), has undertaken to identify mitigation measures, promote awareness, and
integrate risk into city planning. The Project has helped to strengthen the capacity of the City to develop
and implement disaster mitigation standards and practices. Factors contributing to success include
renewed community pride achieved through good urban governance, strong political will, and
stakeholder participation. Funding has come primarily from the city government budget, although grants
have also contributed.

Central Government Initiative in India: A High Powered Committee (HPC) has been set up at the
initiative of the Prime Minister to improve the country’s disaster management system, working to
develop a culture of quick response, strategic thinking, and prevention. At the present time there is no
mention of disaster management in national law, but the work of the HPC is a significant attempt at
holistic planning. Responsibility for disaster management is now being shifted from the Ministry of
Agriculture to the Ministry of Home.

New Department in Thailand: Thailand is establishing a new department for disaster management
(October 2002) in the national government in a major initiative to focus more attention on disaster
reduction. There currently is an inter-institutional committee (the National Civil Defense Committee),
and master plans for disaster management are being established at each level, with support from the
national level. 

Disaster Preparedness in Yokohama, Japan: In the case of Yokohama, the evaluation and enhancement of
local disaster mitigation capacity was triggered by the Great Hanshin-Awaji Earthquake of 1995. A local
ordinance based on the principles of self-help and mutual assistance was enacted, assigning
responsibilities to ordinary citizens and business owners as well as public entities. Drills and public
awareness activities reinforce and maintain local capacity. 

Holistic Law in the People’s Republic of China: The Law on Earthquake Disaster Preparedness and
Reduction provides a holistic approach to earthquake disaster management, with stress on prevention and
linkages to the state plan of national economy and social development. Responsibility for leadership is
ascribed to all levels of government, and agencies at each level are charged with carrying out earthquake
disaster preparedness and reduction work in accordance with their assigned functions.

Institutional Arrangements for Total Risk Management in New Zealand: A new nationwide system for
incorporating risk management processes into national and local decision-making has been developed.
The new framework, for which the central government is responsible, is based on principles of individual
and community responsibility and self-reliance. The framework is also based on a risk management
approach (analyzing, assessing, and treating risk through an open process involving stakeholders) and
risk management standard developed jointly by New Zealand and Australia. A new disaster act
recognizes volunteer organizations and local handling of emergencies, and it creates mechanisms for
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inter-governmental coordination. Emergency management is recognized as part of the core business of
both local and central government. 

Discussion and Summation: Much discussion focused on the point that policy change is a long-term
endeavor, and governments are usually not interested in changing. In this situation, what should NGOs
do; what is their role? Governments are overwhelmed by other work so they often ignore mitigation.
Also, discontinuity (turnover) in leadership slows the process of policy-making. Bringing organizations
and experts from outside the country can make a difference. The NGOs and civil society organizations
can facilitate discussions and meetings between the government and influential regional and international
organizations, which can help in policy change. You can help politicians to understand what it can mean
to them personally to do mitigation work and create constituencies for your issue. You have to think
about who effects change and what motivates those people and then find opportunities to dialogue with
them. Also, lessons learned from other disciplines can be applied for policy change in disaster
management, and in some cases we can empower the people, not the government. 

A related issue is how to convince policy-makers and professionals of their role in disaster risk
mitigation? Turnover of officials is again a major issue. It is often necessary to start anew with the new
person. We have to create a constituency in the government departments. The governments’ role is to
create an enabling environment, but some times we have to remind them of their responsibility.
Empowering the people is important to make the governments accountable.

A number of common themes emerged in the presentations: political will and how to build it, leadership,
perseverance, coalitions, stakeholders, advocacy, champions, and involvement of businesses as key
players/stakeholders in disaster management. Linking with other initiatives and taking advantage of other
opportunities were identified as key strategies to influence policy.

Hazard Mapping and Risk Assessment

Overview: Hazard mapping and risk assessment provide tools to help those in authority understand and
address the effects of natural, technological, and human hazards on a community’s vision for the future.
They are essential to understanding and addressing risks that can interfere with a community’s ability to
achieve its vision.  Based on the information provided through the hazard mapping and risk assessment
processes, one can: (1) identify risk management strategies (doing the right things to manage risk
consistent with the community’s vision); (2) identify operating strategies (doing the right things in the
right way to control risk); (3) identify financial strategies (providing funds in the amounts and at the right
times); and (4) evaluate the effectiveness of the comprehensive community risk management program.

Risk may be defined as the likely consequences (damage, loss, etc.) that may result from the impact of an
event on exposures (values at risk) with specific event-related vulnerabilities.  Risk may be considered
the combination of hazard, exposure, and vulnerability. Risk assessment defines the nature and severity
of the risk problem, and risk evaluation focuses on evaluating what to do about the risk.  

Hazard mapping and risk assessment are part of the policy and planning phases of the risk management
process and therefore serve to establish its foundation. The risk management approach focuses on first
developing: (1) a vision of what the community hopes to achieve; and (2) a risk management policy
which sets forth the commitment of community leaders to the risk management program. The policy also
establishes guiding principles for preparing plans and for translating those plans into action. Stakeholder
participation is essential to developing risk management strategies that are feasible and sustainable. 

Hazard Mapping and Vulnerability Assessment Processes under the Bangladesh Urban Disaster
Mitigation Project: The BUDMP utilized the PRA process to assess physical damage and social
disruptions. One of the key factors was the continuous involvement of the communities throughout the
process. The main lessons learned from the experience was that the PRA process helped to level the
expectations of the communities and also that they felt a part of the risk assessment process.

Fire Risk Assessment in Vientiane, Lao PDR: The aim of this program is to improve capacity for risk
assessment and for disaster mitigation. The different elements considered for assessing risk include
building types, sources of fire hazard, fire-fighting scenario, electrical systems, fire history, building
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density, accessibility of roads and fire hazard zonation. The main lesson learned was that in creating the
zonation maps, simple techniques were effective and there was no need for very sophisticated equipment
and tools.

Hazard Mapping and Risk Assessment: Experiences of Kathmandu Valley Earthquake Risk Management
Project: 

The main lessons learned were that:

• simple materials designed for the target audience were the most effective.
• low-tech approach was optimal
• process transparency was important
• earthquake damage scenario was a great awareness raising tool
• stakeholder involvement resulted in greater acceptance

Hazard Mapping for Delineating Multiple Risks under the Sri Lanka Urban Multi-Hazard Disaster
Mitigation Program: In this program a rapid assessment method for hazard zonation mapping was
introduced, saving time and cost. Lack of data and difficulties with scale and administrative boundaries
created problems in producing user-friendly maps. Meeting end-user requirements through the inclusion
of clear conclusions must be accommodated so the information can be applied in policy formulation and
decision-making.

Multi-Hazard Risk Assessment using GIS in Urban Areas: the City of Turrialba, Costa Rica: The main
aim of the process was capacity building for natural disaster reduction and seismic risk reduction.
Various elements of the risk database, vulnerability and cost assessment, vulnerability assessment, and
risk assessment in terms of vulnerability and probability costs were discussed, as well as a research
project for strengthening the capacity of local authorities in risk management. The resulting database can
serve as a tool for local authorities in disaster preparedness and to determine the effect of certain
mitigation measures.

Comparing the Risk Assessment Process in Bandung and the Rapid Risk Assessment in Replicating
Cities of Indonesia: The risk assessment method used in Bandung was modified into a simpler rapid
assessment process for use in other cities including Denpasar, Manado and Palu. It was found that to
successfully implement the RRA process, it is important to obtain high level political support in the city,
and one way was through the collaboration of the Association of Municipality Governments in
organizing a lessons learned workshop to disseminate the Bandung experience. The main lessons learned
were that early identification of a local champion and paying serious attention to the team building
process among the different stakeholders were important.

Discussion and Summation: In the discussions, the main points raised were whether remote sensing was
also used in Vientiane, on the acceptance and use of the risk maps by the senior urban planners, on the
need for standardization and on the need to update the maps on a regular basis.

The common elements among these case histories include: a) simple language; b) low cost; and c)
compatible with the capacities of the stakeholders. In terms of the process and methodology, it was
important to involve the stakeholders from the beginning and to match the methodology with the
application. Some questions that need to be looked into were: a) who maintains the maps and outputs?
and b) who owns them?

Capacity Building

Overview: Capacity building is identifying, developing and enhancing the existing capabilities and
coping mechanisms of communities. Capability refers to inherent skills and knowledge or ability to
respond; coping mechanisms are collective mechanisms derived from internal social systems and
structures present in a community, and strategies adopted by them to deal with adverse and stressful
situations. 
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Capacity building, as a process and non-structural approach in urban disaster mitigation, should address
vulnerability and its root causes and be integrated into the development process so that it can contribute
to sustainability, empowerment, and community resilience. A fundamental goal of capacity building, as
per the United Nations’ Agenda 21, is to enhance the ability to evaluate and address the crucial questions
related to policy choices and modes of implementation among development options, based on an
understanding of environment potentials and limits and of needs perceived by the people of the country
concerned.” (Chapter 37, UNCED, 1992)

There are many approaches for building capacities, including training, public awareness, policy
advocacy, community organizing, institutional networking, income generating projects, and emergency
response. There are also multiple actors in the process. As the concept of capacity building encompasses
the major aspects affecting the community – political, social, economic, and cultural, capacity building
should focus on multiple stakeholders – their strengths, needs, and priorities.
 
Capacity Building: Experiences of the Kathmandu Valley Earthquake Risk Management Project: The
approach taken by the project was to integrate institutional strengthening, training and education into the
project activities. In addition, the Disaster Management Unit of Kathmandu Municipality was
strengthened on an experimental basis. The project took special care to respect local wisdom, traits and
coping mechanism, and took a mixed approach of informal education and formal training courses such as
Urban Disaster Mitigation (UDM) and Earthquake Vulnerability Reduction for Cities (EVRC). 

Developing and Delivering National Disaster Mitigation Courses and Training Technical Personnel in
Sri Lanka: Various target groups were identified, and design and delivery of specific need-based courses
were tailored to each group. The main lessons learned were addressing language barriers, need for
developing materials in local languages, need for a glossary of technical terms, and preference for short
courses.

Institutional Arrangements and Capacity Building of Colombo Municipal Council: Colombo has
developed the Emergency Management Committee within the Municipal Council to deal with natural
and human-made disasters. One of the objectives of the Committee is to develop skills and plan for risk
reduction as well as to assess capabilities for disaster management and develop strategies. Issues faced
are limited coordination with various institutions/agencies and limited funding.

The Great Hanshin-Awaji Earthquake Memorial Disaster Reduction and Human Renovation: Enhancing
Capacity of Local Government Leaders: In Japan the disaster management system includes roles and
responsibilities at the national level, at the prefectural government level and at the municipal and resident
levels. Based on the problems faced during the Hanshin-Awaji earthquake of 1995, the importance of
upgrading the capabilities of local government staff was realized, and three types of human resource
development programs were implemented for different target groups.

The capacity-building experience in Indonesia, presented in relation to Training of Teachers and Lessons
Learned from the IUDMP raised several issues that were discussed, including whether assessment was
carried out prior to training, who bears the cost of training, the role of consultants and donor agencies
and how can you sustain the learning from training programs if disasters do not happen. In Bandung,
they did some assessment and tested the progress before and after the earthquake.  In regard to
consultants, the government and donor agencies are responsible to insist that their designs and
construction meet proper standards. But it is difficult to ensure that construction actually follows the
standards.

Discussion and Summation: Another issue is sustainability of capacity building efforts: when you engage
in mitigation activities and a disaster does not occur, people forget. How can we sustain people’s
interest? All training institutions and educational institutions should reserve some funds to teach and
train their audience on disaster mitigation. In Nepal, NSET worked with the local community to raise
their awareness about the risks their children faced in school and then they worked with the masons to
train them on mitigation techniques. This was taken up by the community people because they were
aware of the risks. Thus you need to create demand among the community or stakeholders for
sustainability. 
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Regarding the cost of training, it should not be paid only by the trainee but by all, because it is for
everybody’s benefit. Thus government and international funding is important. Also, training through the
education system is less costly.  A good strategy is to train our future generations, although a counter
argument can be made that we should focus on engineers or on masons; these two strategies represent
different perspectives. 

Capacity building relates to vulnerability reduction efforts. The presentations pointed out that the current
capacity and coping mechanisms of the target groups should be considered in designing capacity
building programs and that the design should be initiated internally. 

Some of the key lessons learned from the capacity building initiatives in the region were: a)
understanding the context of capacity building; b) targeting the right groups and designing a process in
which they are involved; c) answering issues of language and contents and the appropriate duration for
training; and d) monitoring the impact of training. The task is huge. 

Mitigation Planning and Implementation

Overview: Mitigation planning is the development of a strategy for reducing the impact of disasters on a
community, facility, agency, city or country. Ideally, mitigation or disaster reduction planning is a broad
priority-setting exercise to coordinate the efforts of multiple agencies and levels of government and
society. The growing trend for communities, cities and countries to develop mitigation plans derives
from the ongoing shift in the disaster field from post-event relief and recovery to pre-disaster
preparedness, planning and mitigation and the decentralization of government responsibilities in many
countries of the region. 

Mitigation planning promotes a risk-based approach to development in which sustainable development is
based on an understanding and management of all risk – physical, environmental, economic and social.
This total risk management approach integrates the proactive mitigation of disaster risk with sustainable
development, which is an essential part of making cities and communities sustainable. By integrating
goals for disaster mitigation into annual municipal or department budgets and other regular development
mechanisms, governments can achieve the long-term efforts necessary to reduce disaster vulnerability. 

Mitigation plans reflect an emphasis on pre-disaster activities to manage risk and reduce the impact of
future disasters.  At the same time, mitigation plans are also being developed as part of disaster recovery
and reconstruction efforts. National agencies, as well as international agencies such as the World Bank
and Asian Development Bank, have begun to require the development of mitigation plans or the
inclusion of mitigation features as part of their plans and funding for disaster reconstruction.

Three groupings of plans are based on the processes that developed them. They are: government-
developed plans; grassroots/citizen-led plans; and integrated private-public plans. Government-
developed plans have the advantage of being better resourced, drawing on regular government operating
budgets, staff or facilities, or on annual budgets for infrastructure or training.  Government-developed
plans may also carry additional weight due to the official mandate of a plan. However, if they fail to
consult with vulnerable communities, they may not address local issues and priorities and they may lack
accountability to a local community.

Grassroots mitigation plans developed through involvement of non-governmental organizations and
community-based organizations benefit from public involvement and support, particularly useful in
mitigation efforts that involve public awareness or social marketing efforts focused on changing
behaviors. Grassroots efforts, however, may lack large or consistent resources to invest in long-term
efforts or structural mitigation measures.  

Some of the most effective mitigation planning exercises incorporate both government and grassroots
elements into partnerships between government and civil and private organizations. These private-public
partnerships integrate the financial resources and regulatory role of the government with the activism and
resources of civil society organizations and the private sector. 
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The following elements are essential to mitigation planning and common features of many plans:
building awareness and understanding of risk; involving key stakeholders; community participation; and
implementation issues including prioritization, cost-benefit analysis, and resource mobilization.

Development of Risk Based Methodology for Mitigation Planning in Ratnapura and Nawalapitiya, Sri
Lanka: Experience of the SLUMDMP with the risk-based methodology used in Ratnapura and
Nawalapitiya yielded the following primary lessons learned:

• political support and cooperation of all stakeholders was essential for successful planning
• early identification of resource persons led to minimizing delays
• adequate budgetary provision was necessary
• the commitment of planners and other officials was essential for effective use of the methodology.

Mitigation Planning through Community-Based Approaches in Bangladesh: Some of the main lessons
learned from the BUDMP model and process were: a) insufficient data at the municipal level; b) large
resource requirements; c) no master plan for the municipality; d) insufficient initiative by the
municipality for public awareness; and e) the emphasis by the community for hard interventions rather
than softer options.

Mitigation Planning and Implementation: Experiences of KVERMP: The project developed a
participatory approach and methodology for mitigation planning and implementation of the action plan.
The lessons learned are: a) scenario and action planning process was a very strong awareness raising
tool; b) retrofitting of public buildings such as schools was affordable; c) School Earthquake Safety
Program was a must for grassroots level mitigation work; d) awareness raising became integrated in all
project components; e) low-tech approach was optimal; and f) efforts at transparency were difficult but
valuable.

Mitigation and Planning: the Naga City Experience: The concepts adopted by Naga are: a) the all hazards
approach; b) the comprehensive approach incorporating prevention, preparedness, mitigation, response
and recovery; c) the all agencies approach; and d) the prepared community. Lessons learned in the steps
taken by the city for mitigation planning and implementation are: the need to incorporate issues related to
poverty alleviation while interpreting the concepts of disaster management, and the need to take
mitigation and rehabilitation efforts as part of a locality's overall development program.

Mitigation Planning and Implementation: Experiences from the Caribbean Disaster Mitigation Program:
This program, which served as a model for the AUDMP, placed much emphasis on working with the
private sector—the owners and operators of vulnerable structures and systems that can put you out of
business. It is important to look at the trade offs and choices in deciding on mitigation measures, e.g. for
school life safety or continuity of service.

Discussion and Summation: In the ensuing discussions, participants raised points related to the
involvement of communities in the planning and implementation process, the role of government
agencies in the various partner countries, and some specific queries on the experiences in some of the
projects.

Some of the common themes and issues that emerged from the presentations and discussions were: a)
involving stakeholders throughout the process; b) ensuring political commitment and support for
successful implementation; c) devising innovative ways of resource mobilization; and d) successfully
integrating mitigation in development planning.

Promoting Safer Building Construction

Overview: Earthquakes do not kill people; unsafe buildings do. The imperatives for promoting safe
building construction in the context of disaster related structural and non-structural risks are:

• saving of lives of human beings and animals
• saving of limited, costly and scarce resources of building materials and money (finances) from the loss

of buildings, properties and infrastructure
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• reduction in economic losses due to negative impacts on economic/industrial activity and social and
welfare areas like health, education and community well being

• reduction in loss of time in planning, design, reconstruction phase lasting from 1 to 5 years or more
• reduction of trauma, physical and mental ill being of the affected community
• providing confidence among the community about the safe, strong, durable condition of houses,

schools, health centers, community centers, offices, commercial establishments, and industrial
production units in normal times and disaster times (during and after).

While many countries have developed sophisticated building codes with special disaster resistant design
and construction codes, implementation and enforcement have been more of an exception than the rule.
Most of the developing countries in the Asian region suffer from the lack of an effective techno-legal
regime and techno-financing regime. Further, in the developing countries context in the region, nearly
70% belong to the economically weaker sections and low income group neighborhoods, where building
construction activity occurs without the association of professional technical personnel. Therefore, there
is an urgent need to bring into force simple, user friendly, non-engineered construction practices for use
by the community and the construction artisans. There is also demand for creating grass root level
technology transfer mechanisms for translating technical 'know-how' to hands-on 'show-how' practices.

Major elements for promoting safer building construction highlight on: a) awareness, b) appreciation,
and c) application. There are three critical areas of action for promoting safer building construction: (1)
developing awareness of vulnerability and risk; (2) developing appreciation among the general public
and building delivery system regarding the differences between safe and unsafe buildings in the context
of the disaster related additional forces, loads and effects; and (3) ensuring an enabling environment for
application of the appropriate norms for ensuring structural safety, fire safety and health safety to deal
with disaster related response. This includes regulatory mechanisms and enforcement systems. Also,
there is need for an appropriate techno-legal regime (e.g. mandatory standards and codes) and techno-
financing regime (e.g. the provision of financing mechanisms through government, financial institutions,
micro-credit organizations, housing finance companies, etc.).
 
Other critical components for a comprehensive approach to promoting safer building construction
include:

• dissemination of cost effective, appropriate and disaster resistant technologies
• development of effective means and guidelines for retrofitting and strengthening structures
• employing “show-how” techniques for grass root level application of good construction practices
• using the construction medium as a message to propagate safer technologies
• using media in disseminating information
• targeting young professionals
• taking steps to ensure quality in construction.

Promoting Safer Building Construction: Experiences of KVERMP: The project worked with a variety of
different organizations to promote safer builder construction. The main lessons learned were: a)
institutionalization is a long-term process; b) retrofitting was a feasible option; c) more than one
approach may be needed at times; d) programs like the one on school safety need to be continued.

Ensuring Safer Building Construction: Practices in Sri Lanka: The main activities undertaken by the
project were: a) development and publication of Guidelines for Construction in Disaster Prone Areas; b)
development and publication of Guidelines for Stabilization (in areas prone to landslides); and c) training
and awareness for relevant personnel at the local and national levels. The main lessons learned were: (i)
political will and support were crucial for success of such activities; and (ii) successful implementation
of project activities created a ripple effect with others initiating similar activities.

Safer Shelter for Flood and Typhoon Areas in Vietnam and Establishing Community Capacity to Reduce
Vulnerability to Economic Loss caused by Storm Damage to Houses in Central Vietnam:  Vulnerability
of domestic shelters was a critical though under-addressed issue. Preventive actions to reduce the risk
were taken by implementing interactive programs in each village and working with women's groups,
schools, local communities and establishing a strong relationship with the local government. The main
lessons from these two experiences were: a) that preventive measures and community involvement can
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be effective in risk reduction; and b) there is a need to upscale and expand such interventions so that
there can be broad-based impact.

Promoting Safer Building Construction in India: SSP, an NGO, worked in rural Maharashtra and Gujarat
states after the Latur earthquake of 1993 and the Kutch earthquake of 2001. Multiple approaches,
operational steps, capacity building methodologies and monitoring tools were used. The main lesson
learned was that facilitating community participation was the most effective tool to ensure that the
community adopted safety and quality features in constructing safer buildings.

Discussion and Summation: The main points raised during the discussions on the theme related to use of
traditional vs. modern materials, quality auditing, techniques for engineered and non-engineered
buildings and insurance for houses. The following are needed for a holistic approach to disaster risk
reduction: public awareness, strong policies, trained engineers, and trained search and rescue teams. 

The following points should be emphasized: a) creating awareness of vulnerability; b) establishing an
appropriate techno-legal regime; c) adopting the techno-financing regime; d) creating awareness among
general public for application; e) evolving models for promotion of non-engineered construction
systems; f) using the media for mass dissemination; and g) mobilizing participation of civil society.

Community-Based Approaches to Disaster Mitigation

Overview: In any disaster, people at the community level must use coping and survival strategies to
respond to the situation long before outside help from NGOs or the government arrives. Community-
based disaster management responds to the growing recognition of the need for community participation
to ensure sustainable disaster reduction. The community-based approach also corrects the defects of the
top-down approach in development planning and disaster management which has often failed to address
local needs and ignored the potential of indigenous resources and capacities.
 
CBDM covers a broad range of interventions, measures, activities, projects and programs to reduce
disaster risks which are primarily designed by people in at-risk localities and are based on their urgent
needs and capacities. The aim of CBDM is to: 1) reduce vulnerabilities and increase capacities of
vulnerable groups and communities to cope with and prevent or minimize loss and damage to life,
property, and the environment, 2) minimize human suffering, and 3) hasten recovery.
 
The following basic elements and features of CBDM apply as well to the community-based approaches
to mitigation:

• community participation: community members are the main actors and direct beneficiaries of disaster
risk reduction and development.

• priority for the most vulnerable groups, families, and people in the community
• risk reduction measures are community-specific and are identified after an analysis of the community’s

disaster risk (hazards, vulnerabilities and capacities and perceptions of disaster risk)
• existing capacities and coping mechanisms are recognized
• aim is to reduce vulnerabilities by strengthening capacities; goal is building disaster resilient

communities
• links disaster reduction with development 
• outsiders have supporting and facilitating role.

Sustainability is enhanced through the presence of an organizational mechanism, the Disaster
Management Committee (DMC) or grassroots disaster response organization, to see the risk reduction
process through. Grassroots organizations can mobilize the community at large and serve as the focal
point for local leadership and responsibility. Community participation can be sustained if the risk
reduction project responds to their immediate needs and they are involved in the study and decision
process to identify realistic and doable mitigation and preparedness solutions.

The results of the community-based approaches to disaster mitigation are vulnerability reduction
solutions which are more relevant and in tune with what people need and want. Because community
members have been involved in the whole process of problem identification to ranking/prioritizing
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solutions, they have ownership of the project. Popular and appropriate methods and channels in public
awareness and information dissemination ensure that community members are included in the
information and decision making loop. Schemes for project implementation take into account preferences
of the community. Community participation builds confidence, skills and ability to cooperate, thus
enabling the participants to tackle other challenges and bigger problems at the individual, household and
community level.

Cambodian Community-Based Flood Mitigation and Preparedness Project: Experiences and Lessons
Learned: This project undertook the following activities: a) empowering communities to develop
solutions to flooding; b) training local village volunteers; c) establishing Village Disaster Committees;
and d) mobilizing funds to create or refurbish disaster preparedness infrastructures. The main lessons
learned were: (i) use traditional organizational structures in communities; (ii) ensure that community
level implementers are well trained; (iii) help communities develop linkages with other communities and
government departments and donors; and (iv) distinguish between activities that are useful for
community organizers and the community themselves.

Community Participation in Urban Flood Mitigation under BUDMP: The main lessons learned from this
community participation project were: a) if communities feel that programs/projects reflect their interests
then they will become involved and also put in resources; b) though it is time-consuming, community
participation is a cost effective and sustainable method; c) coping mechanisms and indigenous
knowledge of the community must be respected and used; and d) a two-way formal and informal
communication process was important.

Community Participation in Disaster Mitigation in Nawalapitiya Urban Council, Sri Lanka: Issues that
arose in involving communities were: a) poverty, b) fatalistic attitude of people, c) other priorities, as
disasters were not too frequent, d) language barriers, and e) limited commitment and involvement of the
political leadership.

Community-Based Approaches to Disaster Mitigation: Experiences from Kathmandu Valley: After
training in Community-Based Disaster Mitigation, the Ward 34 Disaster Management Committee
members carried out, with community participation, household surveys on vulnerability, training for
students and residents and preparation of hazard maps. In addition they mobilized resources through
voluntary donations from local residents and other NGOs/INGOs. 

Empowered Individual: Caring Neighbors Make the Best Disaster Managers: After the Gujarat
earthquake, this rehabilitation program worked in three stages, namely the strategic level, the local
community plan and the action plan. In order to make the program sustainable, there was focus on: a)
people's knowledge rather that infrastructure; b) improving livelihood options; c) empowering
individuals; d) strengthening local institutions; and e) partnership with the government.

Discussion and Summation: Resources must be mobilized to sustain community involvement and
participation. It is important to link the interventions to livelihood options and choices for the
communities.

The various case studies showed the importance of involving communities throughout the process of
disaster mitigation. The key success factors were: a) use of best practice methodologies; b) use of
traditional knowledge and organizational structures; c) capacity building of community leaders and
people; d) public awareness; and e) multi-stakeholder leadership.

Climate Applications and Preparedness

Overview: Climate forecasting applications and preparedness, implemented effectively, are important in
reducing the losses from disasters such as floods, drought, cyclones and landslides, and thus, in
strengthening the sustainability of livelihoods in communities. ADPC’s Extreme Climate Events
Program implemented in Indonesia, the Philippines and Vietnam, and the Program on Climate
Forecasting Applications in Bangladesh facilitate dialogue between the climate science community and
the end users of climate information at the community level to ensure relevant and usable information
that is made easily accessible to communities at risk.
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Climate variability associated with the El Nino Southern Oscillation (ENSO) can have dire implications
across a range of socio-economic sectors in Southeast Asia. However, recent developments in the science
of climate forecasting coupled with growing capacity at national meteorological services and ongoing
dialogue with affected sectoral agencies have enhanced the ability to understand the local climatic
implications of the El Nino Southern Oscillation. 

Historically, urban centers have been notoriously vulnerable to climate variability and extreme events,
due to the enormous scale of potential damages, the large populations at risk, the reliance on built
infrastructure, and the potential economic impacts associated with damage to capital investments and
disruption to core economic activities.

Food security, public health, water resources and built infrastructure have been identified in a number of
assessments as key sectors that are highly sensitive to climate variability and extreme events. For
instance, there are strong links between the water and public health sectors. One of the biggest impacts
on public health has been water-borne illness associated with extreme climate-related events. Also, in
many cities, access to potable water is not universal, and there is a very real risk that the supply needs of
growing populations and industrial uses will not be met. Current climate impact assessment
methodologies for water resources rely on indicators such as rainfall distribution which give little lead-
time to formulate strategies for intervention before the occurrence of extreme weather events like floods
and drought.

Many governments and related disaster management organizations throughout Asia have already
initiated Early Warning Systems; though, the systems vary widely in their capacity to produce and
communicate effective warnings. The same is true for capacity for generating and communicating
seasonal forecasts. The five general components of effective early warning systems are:

• risk Assessment, including hazard assessment and vulnerability analysis
• hazard detection and prediction
• formulation of warning messages
• dissemination of warning message
• community response.

Addressing and adapting to current climate variability will enhance resilience to future climate change
associated extreme events. Climate information can be applied for safer cities as follows:

• Use past climate information to incorporate climate trends into city’s development planning
• Establish institutional framework for generating and applying climate forecast
• Adapt to known extreme climate events as a way to manage future climate change.

The use of climate information requires: (a) strong local institutions; (b) well functioning processes for
information dissemination, and (c) trust and motivation of the end-users. ADPC and other institutions
can facilitate the creation of institutional environment to put in place end to end climate information (of
all time scales) and application systems.

Application of Climate Forecast Information in Metro Manila: The 1997-98 El Nino episode impacted
various sectors of society, including water resources and agricultural sectors, health, hydropower,
environment, industry, etc. The allocation of water for the various users during this event highlighted the
importance of climate forecast information for the effective operation of the Angat reservoir.
Coordination of various agencies was necessary to develop and implement appropriate response
strategies and mitigating measures. As decision-makers come to understand the effects of extreme
climate events, they will gain confidence in using climate forecasts for development and management
decisions.

Vulnerability and Adaptation Assessments of Angat Reservoir to Climate Change: Water resources are
threatened by population growth, domestic sewage, industrial waste, groundwater extraction, and
watershed degradation. This study was undertaken to assess the potential impacts of climate
variability/change on surface water resources in the Philippines and to be able to identify, evaluate and
prioritize possible adaptation strategies in mitigating potential adverse effects of climate change. Results
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show that changes in rainfall and temperature in the future are critical in Angat’s future inflow.
Recognizing the vulnerability of water resources to climate change, adaptation measures were identified,
including enhancement of the monitoring and forecasting capability of extreme events, comprehensive
watershed development, and enhancement of irrigation efficiency.
 
Application of Climate Forecast Information in Urban Cities of Malaysia: Drier weather and extreme
weather events are showing an impact on urban populations and posing a burden on the government. A
water crisis has been brewing for some time, as growth in water use has been outstripping the supply
capacity. Now, the relevant agencies are beginning to appreciate the need for seasonal forecast and the
need to work together. Advance climate information provides the basis for appropriate strategies to take
for water resource management and to avoid water crises.

Flood Management of Dhaka City: An important issue to consider is how you use technical information
and language while working in communities.  In Dhaka City, they have organized the community to use
the flood information. The warning is given by the Flood Forecasting Center and used at community
level. It is being tested this year. They issued the warning and the community takes action. They found
that some people listen but others don’t, and it has a great value to the rural people, the local people.

Urban Vulnerability to Drought in Thailand: Urban areas in Thailand such as Bangkok and Chiang Mai
are vulnerable to drought, and urban population growth is affecting vulnerability. Seasonal forecasts are
prepared based on statistical analysis, ENSO conditions, and seasonal forecast products from various
centers. Issues in coping with drought impacts centers on forecast reliability, education and training, need
for sufficient resources for prevention or mitigation, and lag time between forecast and impacts and
responses. 

Discussion and Summation: On the issue related to the use of scientific and technical information by the
community, the experiences in Bangladesh and India showed that if such information was conveyed on
time, the communities took preventive action to prepare themselves. The main issue here was the use of
appropriate language so that stakeholders at different levels understood the information. Another issue
discussed was that of the accuracy of forecasts.

With broader numbers of stakeholders and players involved, it is important that appropriate language be
used to ensure communication amongst policy makers, managers and others. What is the comprehension
of these subjects by policy and decision-makers and their motivation? In Malaysia the Minister himself
and even the Prime Minister is very interested in the subject, in taking information to the community
level. They are actually taking the information to the Minister, so that the Minister is aware of what is
happening and the other authorities are also aware. This can help in taking actions for the future. The
other critical factor is also the micro-climate-change that is happening. It hits small areas, and this is a
trend that needs to be studied. 
 
Program participants have found in the past four years’ work that policy makers try to understand. They
would like to see how the whole institutional mechanism is set up to move the information from the
center to the community. Once the actual application of information from forecasting to taking action is
demonstrated, and they can see it, they will appreciate it, because seeing is believing. 

A number of stakeholders are involved in the whole process. Policy makers can use forecasts, but they
benefit more by analysis of the forecasting information and its impacts, like what will be the impact of
climate change on economy, water, agriculture etc. In the case of Philippines the Department of
Agriculture is using Program forecasts regarding El Nino phenomena. Thus it is a challenge for the
forecasters to ensure that the forecast is precise, because the decision makers are really relying on the
forecasts. 

The experiences from different cities including Kuala Lumpur, Dhaka and Manila showed that climate
variability was aggravated by societal factors like huge population increase and unplanned and rapid
urbanization. However there were also new developments such as a better understanding and prediction
of El Nino, availability of long-range forecast products from global centers, understanding of climate
change, and understanding of the usage of climate information in the risk management framework. The
use of climate information required:
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• strong local institutions
• well functioning processes for information dissemination
• the trust and motivation of the end users.

Organizations such as ADPC can facilitate the creation of an institutional environment to put in place
end-to-end climate information and application systems.

Public Awareness and Social Marketing

Overview: Public awareness in risk communications is the process through which people living in
hazard-prone areas come to realize and understand that they live in areas of risk, know the specific
dangers that they are exposed to and the warnings that are issued, and know the appropriate action to be
taken to protect their lives and minimize property damage. Social marketing is the process of marketing
the risk communications message to our audience by learning the cultural identifiers of our audience and
crafting our outreach activities to meet their specific needs in a customized approach. 

Public awareness and social marketing are critically important as there is competition among problems in
all societies, but especially so in the developing countries where there were many demands on scarce or
limited resources. It is important to turn data into intelligence. The overall goal is to motivate our
audiences to act. Customizing approaches, tools and messages could do this. 

We need to learn about our audiences: who they are, how they think and what impacts their unique
decision making process. In doing this we can begin to reach all population segments of a community.
By engaging in a social marketing process, we are better equipped to design customized public
awareness tools, messages and informational/educational campaigns. We can more effectively choose
our distribution methods and develop strategies that engage the target audiences more effectively.

Once we understand our community or our target audience, we can then begin to develop strategies and
approaches to build public awareness for risk reduction. Basic principles for beginning our strategy
development are:

• reflect our audience’s needs and customize
• incorporate local community perspectives
• aggressively involve community leaders
• create two way communications
• speak with one voice on message issues (particularly if partners are involved)

Journalists use five main questions that provide a structure that can be used to develop public awareness
approaches and tools. These are: who, what, where, when, why, and how? Some issues to consider
include:

• Who should participate and how?
• How do we translate technical information for different users?
• What media is best to work with?
• How do we institutionalize our efforts at a national level?
• How do we make sure that the language in appropriate is translations?
• How do we measure our performance?

Raising Public Awareness through Public Campaign under the BUDMP: Tools used by the project
included: dramas, workshops, displays, bill boards, training and orientation, mass media, cinema hall and
video documentaries. The project also monitored the effectiveness of the use of different methods and
tools. Consensus was achieved with all project partners on the following points for public information:

• use symbols and language that are easy for the community to understand
• attractive but not funny
• realistic and easy to understand
• follow the national broadcasting system
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• replicable: use various means of conveying the same message
• highlight problems but information is solution oriented

The conclusions were: a) initiatives were useful for the targeted audience; b) impact was encouraging; c)
initiatives on a larger scale would have greater impact than what was achieved by the project.

Public Awareness and Social Marketing: Experiences of the KVERMP; A key to successful efforts was
to use different approaches for different target audiences. In the Kathmandu Valley, the
institutionalization of the Earthquake Safety Day (ESD) has played an important role in raising mass
awareness. 

Effective Public Awareness Strategy for Disaster Mitigation: Examples from Sri Lanka: The project
considered the needs and characteristics of each group prior to designing the approach and strategy for
public awareness. Key lessons learned from the project's experience were: a) audience specific
campaigns and programs; b) use of local language; c) short courses preferred; d) working with NGOs
proved to be successful; and e) payment of DSA was an attractive incentive. 

Developing Public Awareness Materials: Design Principles: The basic rules of good communication are:
a) keep it simple; b) say one thing; c) quick information retrieval; and d) reinforce the message. In
designing materials, the culture of the audience is an important aspect as design is mostly culture-
specific.

Discussion and Summation: The main points raised in the discussions were: a) different ways and
indicators to measure quality and effectiveness; b) public awareness needs to be carried out on a
continuous basis; and c) how to ensure maximum utilization of the limited resources.

Highlights of the case studies are: 

• The Bangladesh case showed the importance of design being culture-specific and the involvement of
the community

• The Sri Lanka example highlighted the need to use local languages, have short-duration
courses/training and use NGOs as partners

• In the case of Nepal, the public awareness program was integrated into all project components, and
different strategies were used for different audiences. The example also showed the need to be creative
and how to effectively use the basic design principles.

In terms of overall lessons: a) it was important to involve communities; b) create ownership; c) be
creative and take risks; d) ensure two-way communication; e) evaluate and measure effectiveness; and f)
celebrate successes.

Linkages and Common Threads

Throughout the workshop it was clear that the eight themes are inter-related and overlapping. It is
possible to think of them as pieces of a puzzle, but in reality the boundaries between them are not so
clear cut. Mapping and risk assessment are the basis for mitigation planning and implementation. If there
are weaknesses in disaster policy, laws, and institutional arrangements, the entire apparatus or system for
dealing with risk will be prone to failure. Without public awareness and social marketing, there will be
no public involvement, no political will, and no community-based disaster management or mitigation.
Without safer construction practices throughout urban and rural areas alike, and adequate warning and
preparedness, we are doomed to needless loss of life in earthquakes and extreme climate events. And
unless we build capacity to deal with the risk and the disasters we confront, we are helpless and cannot
avoid losses, pain, and suffering. So, all the themes are critically important in a holistic approach to
disaster risk management.

There were many common threads and themes through the workshop sessions, with one case study in
one session reinforcing the key points from another case study in a different session. The rich array of
lessons learned could only be briefly introduced in this paper, but here I will elaborate on two lessons
learned that particularly resonated with me.
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Out in our communities or in dealing with our government structure, we often hear that we have no
resources for disaster mitigation. But during the workshop we heard a number of experiences where the
lack of resources has not stopped mitigation. For instance, it was noted that in Bangladesh, “the
community was not fully well aware of their own social resources before the assessment.” Communities
have hidden resources, not the least of which is tremendous energy which can be mobilized as
community contributions in community-based projects. The experience of SEEDS India, participating in
rebuilding the village of Patanka after the Gujarat earthquake, illustrates that community participation in
mitigation can contribute to community empowerment and even to strengthening livelihoods and
improving the quality of life.

Another very salient point was that we have to make choices, and each choice has tradeoffs.
Communities make choices every day, and if we are going to impact community choices, we must
understand and respect the landscape and earn the trust of the community. Communities know what is
feasible and sustainable in their own distinct reality, and we should never underestimate the power of
local initiatives. We saw, for instance, citizens raising the elevation of structures vulnerable to flood in
Bangladesh, one hand-carried basket of dirt at a time.
 
Some major threads that recurred throughout essentially all the sessions were the importance of:

• Leadership and political will
• Community participation and empowerment
• Developing awareness and understanding of risk and risk reduction measures, e.g. safer building

construction
• Integration of disaster risk management into development processes
• Mitigation and preparedness as elements of vulnerability reduction
• Total risk management approach.

Key Issues and Challenges

Anticipate the future: The natural and built environment is constantly changing, and the threat posed by
hazards is constantly changing. Therefore, disaster mitigation laws, institutions, plans, programs and
processes must anticipate unpredicted changes and be adaptable to new knowledge and conditions.

Institutionalize: Often, good policies, systems, plans, or regulations are in place but they are ignored, or
they make little impact on practice. For policies to make an impact, they must be constantly taken into
account in routine decision-making and they must be institutionalized (integrated into the laws, practices,
and customs of the society). 

Recognize disaster management as a core function of government: Governments exist to protect the
rights and welfare of their citizens and to address common societal and economic goals. As their most
important function is to ensure the safety and well being of society, disaster management is a core
function of government and should be explicitly recognized as such. 

Assure coordination and assign responsibilities:  Coordination and cooperation among government and
non-governmental organizations is necessary for integrating mitigation into development planning and
getting it implemented. Functions and responsibilities must be formalized and accepted by all the
involved entities.

Address the challenge of decentralization/devolution: In many countries, there is a drive toward
devolution of powers, authorities and responsibilities from higher levels of government to lower levels of
government. However, local governments may not possess adequate resources, expertise, and political
commitment, which must be developed through training and capacity-building programs.

Integrate disaster mitigation into all levels of society: We need to create constituencies for mitigation in
all sectors of government and civil society through capacity building, community-based disaster
management, and public awareness and social marketing.
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Integrate quality control and measure effectiveness: Quality control is essential not only to construction
processes but to all mitigation efforts. Unless we measure and can demonstrate the effectiveness of
awareness, preparedness, and other mitigation activities, we are unlikely to achieve sustainability and
political will. 

Build sustainability: We must always look beyond our current effort, activity, or program and develop
strategies to ensure that interest and commitment are sustained.

Develop political will: Leadership is key to success. By raising awareness and understanding of risk and
offering feasible, cost-effective solutions to risk problems through partnerships with scientific, technical,
and business organizations, we can promote and sustain the political will necessary to implement
mitigation measures.

Conclusions and Next Steps

While numerous lessons learned were identified and discussed at the workshop, research shows that time
after time, the same mistakes are made in disaster after disaster. But this workshop was about successful
examples of where what we’ve learned IS being applied. So unless we all take what we heard in this
workshop and share it with others back home and even more importantly act on what we hear, we will
have lost the opportunity to make a difference in our communities.

The purpose of the workshop was to showcase best practices, mechanisms, strategies, and practices, and
this was clearly accomplished. We discussed every major aspect of comprehensive risk management and
gained insights on how the pieces fit together. To follow up on the workshop, ADPC has committed to
releasing a Workshop Proceedings comprised of a document including all of the papers and a CD of the
presentations.

The workshop represented the motivation and momentum with which things are moving. A wealth of
wisdom, passion, knowledge, and commitment was evident. The exchanges during the presentation and
discussions were very rich and reflected, in many issues, the cutting edge of what is happening
internationally.

Several important issues raised in the workshop provided an agenda for more work in the future. These
include: a) how do we benchmark/measure ourselves; b) the importance of bigger issues such as climate
change and its implications; c) mitigation in the context of sustainable development; and d) placing
emphasis on community involvement and partnerships.

The success of this workshop is not here but in the communities where we work and the alliances that the
meeting helped to build. It is not what has been said that’s important; it’s what each of us do when we go
home. It is “the power of one.”

This regional workshop recognized the benefit of holding a multi-disciplinary and multi-sectoral
conference on disaster mitigation in Asia. In fact, the first meeting of the Regional Consultative
Committee on Regional Cooperation in Disaster Management (RCC) convened by ADPC in November
2000, recommended an Asian Regional Conference on Disaster Mitigation.

As part of ADPC’s goal to facilitate partnerships and promote exchanges of information, experiences and
expertise, ADPC plans to lead and co-organize this initiative with other international and regional
organizations in 2005.

In addition to the organization of workshops as forums for interactive learning and information
exchange, ADPC also aims to develop and promote approaches, methodologies and tools for specific
target groups working in the field of disaster mitigation.

As a result, ADPC is in the process of developing a Primer on Urban Disaster Mitigation in Asia. The
Primer aims to: provide policy- and decision-makers with convincing arguments on the importance of
disaster risk management and the steps to be taken; and serve practitioners as a state-of-the-art “how-to”
guide and reference on good practices in urban disaster mitigation in Asia. This reference and its use in
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workshops, seminars and training courses endeavors to promote awareness, building capacity and
contribute to the mainstreaming of a holistic approach to disaster mitigation.
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ABSTRACT

This working paper addresses aspects of the current status of policies and legal and institutional
arrangements for disaster mitigation in Asia.  It summarizes the experiences of various localities and
countries, particularly those in the Asian Urban Disaster Mitigation Program (AUDMP), in formulating
and implementing such policies and legal and institutional arrangements, including lessons learned and
good practices.

The paper is currently comprised of four sections.  An introductory section sets the scene with
background information, definitions, scope, and descriptions of various types of policies, legislation, and
institutional arrangements, as well as highlights of current policies and arrangements in Asia.  This is
followed by overviews of the characteristics and elements of strong policy, legal and institutional
arrangements.  Finally, a series of issues is identified and explored, for instance how to recognize what is
working well, how to overcome obstacles, and how to apply lessons learned in one environment to the
problems facing another country or community.  Several new approaches are identified and described.

1. Introduction

Background and Introduction

There is a compelling and long history of disasters in Asia and resulting reactions and reforms, including
policy initiatives, legislative actions, and the creation of new institutions and programs.  When things go
wrong, public confidence in disaster management systems is shattered and reforms are demanded.
Therefore, it is useful to take stock of the status of disaster management policies and systems in Asia,
evaluate lessons learned, and identify and promote good practices throughout the region.

In working closely with national and local partners in various Asian countries, ADPC has often been able
to identify good practices and facilitate the sharing of information about those practices with partner
institutions in other countries.  ADPC’s two regional programs, the USAID/OFDA-funded Asian Urban
Disaster Mitigation Program (AUDMP) and the DIPECHO-funded Partnerships for Disaster Reduction –
South East Asia (PDR-SEA), both contain specific components for the promotion of information sharing.

Various ADPC activities and partners have identified the importance of sound policies and legal and
institutional arrangements for disaster management throughout Asia.  In 1999, the AUDMP Regional
Sharing Workshop identified this topic as one warranting further attention, and at its meetings in 2000
and 2001, the Regional Consultative Committee (RCC) expressed the need for organizing a workshop on
the topic.  Studies of policies, legal and institutional arrangements, and planning processes have been
conducted in some countries, and in April 2002, an Asian Regional Workshop was held in Bangkok to
share the information already gathered and enhance understanding of good practices and successful
strategies.  The following building blocks for effective hazard management have been recognized
(Britton, 2002):

 Knowledgeable decision-makers and practitioners supported by researchers dedicated to
finding practical measures

 Comprehensive assessment of risks integrated into national development plans
 Coordinated practical mitigation framework at national and local levels
 Ready access to advisory and/or warning systems by people most at risk.
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Further, it is recognized that both government and civil society must exercise leadership in disaster risk
management by incorporating consideration of risk management into routine decision-making, building
coalitions and partnerships, and tapping the initiative of local community groups.

Disasters and disaster risk should be understood as more a social problem in a socio-economic and
political environment than a technical problem.  Indigenous community coping mechanisms need to be
harnessed and respected.  Governance and how it impacts disaster management (e.g. decentralization,
privatization and the role of private agencies) must be understood.  And we must look to the future rather
than only react to the past (e.g. preparing for the last disaster that occurred).  

Definitions and Scope of Policy, Legal and Institutional Arrangements

Policy:  “Policy” is defined as a “course of action adopted by a government, business, individual, etc.”
(Pocket Oxford Dictionary)  It has also been described as an authoritative statement which typically is
intended as a decision rule to guide action, i.e. a statement that outlines desired means for achieving
desired ends.  It is authoritative in that it comes from a party or parties with sufficient legitimacy to speak
on behalf of its constituents on the matter.  A policy may consist of or include an allocation or
reallocation of resources applied toward the desired end state or set of outcomes, and a policy may focus
on input, process, or output values (Alesch, 2001).  For our purposes, "policy" will refer to public
policies that relate directly or indirectly to hazards and their impacts on humans, their activities, and the
natural and built environment.  Policy begins as a concept which then is developed into a plan or course
of action which is subsequently approved and adopted by a government, community, or other entity.

“Mitigation” is described by Webster as making less intense or severe (from the Latin mitis or mild).
Mitigation policy, then, is designed to lessen or minimize the effects or impacts of a hazard event, such
as an earthquake.  The primary goal is life protection (saving lives).  Mitigation policy deals primarily
with the four basic elements of hazard, risk, vulnerability, and disaster (Drabek, 1991).  Policy should
have a vision, be guided by a philosophy, and be easy to understand.  Other attributes of a good policy
are that it is:

 Comprehensive and integrated
 Equitable
 Sustainable
 Efficient
 Flexible (to address emerging needs and concerns)

 
Legal Arrangements:  “Legal arrangements” refers to the framework of laws, executive orders, and
other legal instruments that set the ground rules for governmental and non-governmental activities
related to disaster mitigation and management.  Legal arrangements define authorities, responsibilities,
and roles of officials and organizations as they relate to disaster mitigation and management.  The legal
framework is comprised of statutes and executive acts/orders and implementing regulations that establish
legal authority for programs and organizations that relate to hazards, risk, and risk management.  These
laws may dictate--or encourage--policies, practices, processes, the assignment of authorities and
responsibilities to individuals and/or institutions, and the creation of institutions or mechanisms for
coordination or collaborative action among institutions.

Institutional Arrangements:  The institutional framework is comprised of organizations or institutions,
governmental and non-governmental, with a recognized role to play in hazards and risk management, and
the mechanisms for coordination among organizations and institutions.

The term “institutional arrangements” incorporates the networks of entities and organizations involved in
planning, supporting, and/or implementing disaster mitigation programs and practices.  These
arrangements include the linkages between and among organizations at the local, state/provincial, and
national levels, and between governmental and non-governmental entities, including local community
and business leaders.  Institutional arrangements for disaster mitigation and management commonly
include the establishment of a single entity at each level of government responsible for coordinating such
activities and maintaining lines of communication and coordination among the involved entities and with
stakeholders and the community.
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Scope:  The scope of policy, legal and institutional frameworks encompasses all elements and steps in
the risk management process including:

 Identify risks
 Analyze risks
 Evaluate risks
 Treat risks (includes planning and preparedness, mitigation or risk reduction [reducing the

likelihood or the consequences of the risk], response and recovery, and public awareness and
education)

 Communicate and consult
 Monitor and review

The scope includes the policy, legal, and institutional frameworks at both the national and sub-national
levels, including state/provincial/district/local governments and non-governmental organizations.  Also,
it relates to the natural and technological hazards relevant to the region, including the policies, laws, and
institutions that deal with specific hazards. 

These three elements—policy, legal and institutional arrangements--together form the foundation for a
community or society’s approach to disaster mitigation.  If any of the three is weak, the entire system
will be prone to failure.  

Types of Policies, Legislation, and Institutional Arrangements 

Policies, legislation, and institutional arrangements for disaster mitigation are specific to countries and
localities within them.  Disaster mitigation policies may focus on any of a number of approaches to the
reduction of disaster risk, e.g. control of land use, enactment and enforcement of engineering and
building codes and standards, and use of technology for forecasting and warning.  However, experience
is proving that mitigation policies are more likely to be successfully implemented if they are consistent,
integrated with, and linked to other policies and goals of society such as economic and social
development and reduction of poverty.

Policies may be (Petak, 1982):

 "action forcing" policies, where a high-level jurisdiction forces action at a lower level of
administration

 "attention-focusing" policies intended to promote action to mitigate risk, 
 "recovery" policies supporting the disaster recovery process
 "technology development" and "technology transfer" policies in the field of hazards and risk
 "regulatory" policies which establish mandatory requirements
 "financial planning" policies which support risk management processes
 "system management and optimization" policies which affix responsibilities and monitor

effectiveness, and/or
 "direct action" policies which authorize direct action by the administration.

Laws at the national or local level, acts, regulations, and guidelines are all forms of legal structures.  Law
enforcement processes for mitigating urban disaster risk, e.g. in relation to land use plans and their
implementation, building codes, engineering design and materials standards, and monitoring and control
of construction, are also part of the legal arrangements.  Even where policies and implementing
mechanisms have been enacted by law, deficiencies in or the absence of enforcement can negate the
effectiveness of the legal structure.

Institutional arrangements for disaster mitigation may be established through the legal framework.  A
central agency may be charged with responsibility for coordination of mitigation efforts, and other
agencies may be made legally responsible to carry out specific roles or activities.  Institutional
arrangements include the involved and responsible organizations, their human resources, funding,
equipment and supplies, leadership, effectiveness, and the communication links between and among
organizations.  In the design of institutional arrangements, we should think about total risk management
and how to coordinate with the development process, rather than relying on the response and relief
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paradigm.  Actual participation by various sectors is needed.  In a committee or other mechanism for
inter-institutional collaboration, decisions come from combined wisdom, and the process provides for
interaction among the members. 

Overview of Policy, Legal and Institutional Arrangements in Asia

The laws, institutions, and systems for managing disaster risk in Asia follow certain patterns but no
universal model.  The traditional approach has been to wait until a disaster occurs, then work night and
day to deal with the aftermath.  Some societal and religious beliefs foster a fatalistic attitude toward
disasters as expressions of "the will of God."  But current trends throughout Asia and the world include:
focusing more emphasis on pre-disaster mitigation, linking mitigation with ongoing development
activities, and forming partnerships between national and local governments and non-governmental
organizations to promote risk reduction and disaster preparedness.

In countries with a historical tradition of highly centralized government, the disaster management
institutions and systems that have evolved typically are also highly centralized and dependent upon
national government institutions and capabilities.  In countries where there is a stronger tradition of local
power, authority, and autonomy, disaster management systems tend to be more locally driven, relying on
support from higher levels of government.

Typically “disaster laws” in Asia pertain primarily if not exclusively to the management of emergencies
and emergency relief.  Comprehensive, holistic laws for disaster mitigation are relatively rare not only in
Asia but around the world.  Some countries, such as the People’s Republic of China, do have holistic,
comprehensive disaster management laws that can serve as reference points or models.  The legal
framework for disaster management in Japan is a useful model, because Japanese law has responded well
to scientific advances, to the lessons and experiences of the Great Hanshin-Awaji Earthquake of 1995,
and to the special mitigation and planning needs of specific key regions.  Throughout Asia, disaster laws
often establish a central disaster council or committee to coordinate overall disaster response, as well as
committees at the district and city or village level (Mattingly, 2002a).      

Existing Policy and Legal and Institutional Arrangements: Southeast Asia

Current status and initiatives in the realm of policies and legal and institutional arrangements can be
summarized as follows for Southeast Asia and South Asia and at the sub-national level (Mattingly,
2002b).

In Indonesia, in 2001 the national disaster law was extended to cover social unrest, and internal displaced
persons will now be covered by the national coordinating body, Bakornas, which has primary
responsibility for the functions of coordination, consultation and information.  In addition, Bakornas is
no longer ad hoc; rather, it is more structured with responsibilities placed with individuals and with more
job security and authority.  Also, disaster management is one of the major issues discussed regularly at
the national level at the Monthly Limited Cabinet Meetings on People’s Welfare, chaired by the
President.  Positive changes are occurring in Indonesia, although Presidential decrees are not enough and
an act is needed.

In Lao PDR, the National Disaster Management Committee was established by Prime Minister’s decree
in 1999.  Roles and responsibilities are assigned to the director general level rather than ministers to
make it easier to implement.  Current focus is on development of links and a coordination mechanism
within and between disaster management organizations at all levels and the development of awareness
and plans.  As disasters are rare and not so severe in the country, it can be difficult to get the
government’s attention.

The Royal Government of Cambodia (RGC) established the National Committee for Disaster
Management (NCDM) in 1995 with the Prime Minister as President of the NCDM.  In Cambodia, the
continuing need to gain the support of various ministries has been recognized; also there is need for
participation in pre-disaster mitigation, not just post-disaster response. Cambodia has developed disaster
management plan elements for the preparedness phase, relief phase, and recovery and rehabilitation
phase, and the NCDM provides capacity building and briefings for officials, communities, and the armed
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forces.  The idea is to cover all phases of disaster through the participation of all agencies, dividing
responsibilities (such as for damage assessment) amongst different agencies and with community
participation for self-help.

In the Philippines, there is a long tradition of formal disaster management systems and structures.  The
traditional philosophical approach to disaster management was that it was considered an integral part of
national defense so it was embedded there.  This history is difficult to change, although there is
consideration of moving the function to the Office of the President.  The National Disaster Coordinating
Council was established by Presidential decree in 1978 as the highest policy-making body on disaster-
related matters.  There are also regional and several levels of local coordinating councils.  It has been
noted that the existing disaster management infrastructure will be utilized for the emerging anti-terrorism
campaign, rather than defining a new structure.  An important new initiative in the Philippines is an act
streamlining and strengthening disaster preparedness, mitigation and prevention capability and
appropriating funds.  There is a move to include other agencies and authorize use of a portion of the
Calamity Fund for pre-disaster mitigation, which is triggering a dialogue at the local level on how best to
use the funds.

Vietnam is heavily impacted by flood, typhoon and drought.  These are being addressed through the
Second National Strategy for Disaster Mitigation and Management (2001-2010), which has identified
mitigation measures and principles and the key tasks of the National Committee for Disaster Mitigation
and Management.  In Vietnam, a major issue is how to implement and carry out the law and the public
education needed so the law will be followed.  How can we remind people not to forget disaster effects?

In Thailand there is an inter-institutional committee (the National Civil Defense Committee) as well as
the establishment of master plans for disaster management at each level, with support from the national
level.  Issues currently being overcome include the integration of activities, coordination between NGOs
and governmental agencies, replacing outdated laws and improving law enforcement, and preparing the
community for a culture of safety and self-help.

Existing Policy and Legal and Institutional Arrangements: South Asia

The Government of Bangladesh has constituted Disaster Management Committees at the national
(headed by the Prime Minister) and field levels.  The act for disaster management will be placed before
Parliament for enactment into law.  The most important recent Government policy in respect to disaster
management is the launching of the Comprehensive Disaster Management Programme (CDMP).  The
CDMP is taking a holistic approach to move from response relief to a comprehensive risk management
culture through such programs as partnership development, community empowerment, capacity building,
research information management, and response management.  CDMP seeks to ensure that disaster
management is integrated within the core business of government, with strong links with development
planning. 

Sri Lanka has been working for the past ten years on developing the national disaster management law
and plan and overcoming various difficulties.  For instance, the National Disaster Management Centre
(NDMC) has been established by the government even without passage of the Act, and numerous
ministries and organizations have been involved in a collaborative effort to develop the national disaster
management plan.  When enacted, the law will provide also for the establishment of the National Council
for Disaster Management and the appointment of a Technical Advisory Committee, in addition to the
existing NDMC.  Additionally, mitigation is being integrated into land use and development planning
and school curricula.

Nepal's Natural Calamity (Disaster) Relief Act focuses on the post-disaster activities of response and
relief to victims.  It authorizes His Majesty's Government (HMG) to "give orders to anyone concerned to
undertake relief work."  The Act creates the Central Disaster Relief Committee (CDRC) at the central
level and provides for the constitution “according to need” of Regional, District, and Local Committees.
Nepal’s system for disaster management faces significant challenges including the lack of clear cut job
descriptions and responsibilities for disaster management, the underlying poverty in society, and the
government’s focus on other problems.  In this environment it is difficult for the government to
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concentrate on disasters that have not happened.  Nevertheless, regional disaster committees are expected
to be constituted in the near future, and awareness is increasing.

In India, the essential responsibility for disaster management lies with the State Government where a
disaster has occurred, and the Central Government may be required to supplement the State
Government’s efforts.  State Governments are autonomous in organizing relief operations and long-term
preparedness and rehabilitation measures.  At the Central Government level, a High Powered Committee
(HPC) was set up at the initiative of the Prime Minister to look into the issue of disaster management
planning at the national, state and district levels.  The HPC is using a process-oriented and participatory
approach to improve the country’s disaster management system, working to develop a culture of quick
response, strategic thinking, and prevention.  At the present time there is no mention of disaster
management in national law, but the work of the HPC is a significant attempt at holistic planning.  In
terms of institutional arrangements, responsibility is now being shifted from the Ministry of Agriculture
to the Ministry of Home.

Existing Institutional Arrangements at the Sub-national Level

Disaster management is a provincial/district/local responsibility as well as a national responsibility.  The
national framework for disaster management influences the local framework, but it need not constrain
local action where there is political will.  For instance, in India, the new state of Uttaranchal (created in
2002) has created the first state Ministry of Disaster Management and Health in India.  It also has a
newly created Disaster Management and Mitigation Center as well as other innovative institutional
arrangements.  Sri Lanka is adopting guidelines for integrated disaster mitigation at the provincial level,
and an innovative process for implementing disaster mitigation in one province is being disseminated to
other provinces. In Indonesia, the process of decentralization has led to some uncertainty about local
autonomy regarding disaster management, but in Bandung the involvement of the Institute of
Technology of Bandung (ITB) is helping to provide linkages between subnational and national levels.  In
Lao PDR, social organizations like the Lao Women’s Union and Lao Youth Union, which exist from the
national to the village level, are being mobilized to contribute to disaster management.  And in the
Philippines there are examples of sustainability, leadership and effective work with local officials.

2. The Importance of Policy, Legal and Institutional Arrangements

Choices Impact Disaster Risk

It is quite obvious that conscious and unconscious choices impacting risk and safety are being made
throughout Asia on a daily basis, at every level from household to nation to international conglomerate.
Local decisions on risk relate closely to the perceptions about risk that prevail in a community.
Governments as well as a variety of organizations and institutions that provide funding, research, and/or
training are in a position to influence local risk perception and decisions on acceptable risk.  These may
be international NGOs such as ADPC, or bilateral or multilateral banks like the World Bank or Asian
Development Bank, or technical and educational institutions, such as the Bandung Institute of
Technology (ITB) in Indonesia.  Collaboration between such institutions and governments provides
outstanding opportunities to work with local constituencies to increase public understanding of risk,
motivate risk reduction actions, and develop local capacity to manage risk.  Choices and decisions must
be made, both within and outside the government, in the face of complex and competing demands, to
strengthen institutional and community capacity for risk reduction and avoidance of catastrophic losses.

Public policies in a broad range of subject areas cause intended or unintended impacts on disaster risk
and the environment.  Some policies are imposed from above, demanding compliance, while others
intend to influence decision-making by promoting or discouraging certain actions.  Policies can carry
with them the power of the budget by being accompanied by funding to pay for the desired actions or
activities, or they may be accompanied by penalties for neglect or non-compliance.

Statutes and executive orders and the regulations that implement them impact risk management by
establishing authorities and responsibilities, mandating standards or programs, and dictating land use and
environmental protection.  Governmental and non-governmental institutions, their capabilities, and
linkages all play a role in how a society approaches risk.
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Creating the Framework for Risk Reduction

In addition to appropriate public policies, effective legal and institutional arrangements are needed to
protect countries, cities, settlements, citizens, environment, economies, and societies from disaster.
Deficiencies in legal and institutional frameworks present obstacles to the institutionalization and
sustainability of mitigation efforts.  The legal and institutional arrangements must facilitate the
development of sustainable societies where hazards are taken into account and development is designed
and executed in ways that sustain the natural environment and resources.  They must anticipate the kinds
of changes in society and the environment which impact disaster risk, and they must welcome the
participation of non-governmental sectors including businesses, non-governmental organizations, and
community groups.

A strong central agency for disaster management is a key element in the institutional arrangements for
disaster management.  It provides an important focal point for the management and reduction of risk and
an efficient response to emergencies.  Successful nodal agencies provide a coherent approach to disaster
management and a common framework for coordinated mitigation, preparedness, response, and recovery
activities.  It is important that they demonstrate leadership, develop professional competence, and earn
the confidence and support of the chief executive (president, prime minister), other
departments/ministries and stakeholders.

In reality, however, central agencies assigned risk management responsibilities are often lacking in
adequate resources, leadership, or commitment in regard to managing disaster risk; or they may have
other more high-profile or high-priority responsibilities that take precedence over managing disaster risk.

For instance, in Nepal, the Ministry of Home (MOH) is defined as "the apex body in relation to disaster
management in Nepal."  The scope of MOH’s responsibilities includes coordination of preparedness,
rescue, relief, mitigation, and rehabilitation and reconstruction.  However, its capabilities and resources
do not correspond to this wide range of risk management responsibilities including land use and
construction control, whereas Nepal's National Planning Commission (NPC) could potentially play a big
role in risk reduction policy and funding yet it is bypassed by national law in regard to risk management.

The current situation in many other countries is similar.  For instance, in Sri Lanka, the nodal agency for
disaster management is the agency charged with responsibility for disaster relief, the Ministry of Social
Services.  When the officials responsible for disaster management in Social Services attempted to get a
disaster law enacted to centralize authority for disaster planning with the Ministry, the Ministry of
Defense opposed it.  Defense stated that they are in charge of planning and response to civil war-related
and terrorism-related disasters, so Social Services cannot be in charge of all disaster planning.  Therefore,
the disaster law has not yet been enacted.  Consensus is also lacking over what ministry should be
responsible for the coordination of mitigation programs and activities.

Anticipating the Future

The natural and built environment is constantly changing, and the threat posed by various natural and
technological hazards is constantly changing as well.  Therefore, policies must anticipate unpredicted
changes and be flexible, dynamic, and adaptable to new knowledge and environmental conditions.
Furthermore, disaster occurrence is a dynamic and uncertain process, and therefore the legal and
institutional frameworks to deal with them must be geared to uncertainty and oriented toward the future.
Lessons can be learned from the past, but the future will be different.  The future is not the past repeated.
So, the framework for disaster management and mitigation must anticipate ambiguity and be capable of
change and growth, and it must facilitate community as well as government contributions to risk
reduction.
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3. The Elements of Policy, Legal and Institutional Arrangements

Sustainable Policy Implementation

Policies for coping with hazards and disasters have traditionally been organized conceptually around a
cyclical process with the four stages of preparedness, response, recovery, and mitigation.  Their aim has
been to reduce hazard-related losses of lives, injuries, and social and economic disruption.  Mitigation
refers generally to the policies and activities that will reduce an area’s vulnerability to damage from
future disasters (Mileti, p. 23).  Some mitigation policies and resulting actions are currently being
questioned as to their overall effectiveness.  For instance, a structural measure such as a dam or levee
designed to keep the hazard away may actually be postponing losses that will be more catastrophic when
they do occur.  A community located below a dam may continue building as if there were not risk of
flooding, yet floods can and do occur that exceed the design capacity of the dam.  But now, more people
and buildings are at risk (Mileti, 24-5).  Therefore, effective hazards and disaster management policies
need to take into account the natural environment and societal attitudes and needs.

The advantages of clear policies are (Rego, 2000):

 Demonstrated commitment and lead by the government
 Foundation for legislation, regulations and plans
 Basis for sound organization and allocation of responsibilities
 Optimum utilization of resources, and
 Demonstrated competence.

Sustainability:  Likewise, mitigation policies must be linked to development in ways that make both
“sustainable.”  Sustainable development is defined by the World Commission on Environment and
Development as “development that meets the needs of the present without compromising the ability of
future generations to meet their own needs” (quoted in Mileti, p.29).  The concept includes inter- and
intra-generational equity; that adequate standards of living for all people should be possible; and that
economics, ecology, and social equity are inseparable (p. 29).  Policies that help to reduce losses from
disasters should also help to fuel a nation’s or community’s movement toward social, economic and
ecological sustainability.  

Sustainable development encompasses such mitigation policies as land use planning and development
practices that protect the environment and natural and human resources.  Sustainable hazard mitigation
will ensure that routine decision-making, particularly in regard to development, takes hazard and risk
management into account.  Therefore, implementing mitigation policies is a natural and integral element
of the strategies necessary to achieve sustainability of communities and nations.

Institutionalization:  For mitigation policies to make an impact, they must be constantly taken into
account in routine decision-making and implemented through a variety of strategies, programs, and
actions.  In other words, they must be institutionalized.  “Institutionalizing” mitigation describes
integrating it into a society's laws, practices, and customs.  Institutionalization has two complementary
aspects at the national, district, or local level: (1) building lasting capacity and (2) building lasting
constituencies for risk reduction.  Institutionalizing mitigation depends on building the capability and
confidence of institutions and organizations to plan and implement the risk management actions that
make the most sense in their distinct reality and local environment.  Local institutions--NGOs,
governmental agencies, and the private sector--can be empowered to reduce risk through training and by
providing them access to scientific and technical information and to workable strategies and solutions.

A wide range of factors influences the institutionalization of mitigation, including: trends in urbanization,
governance, and decentralization of authority; linkages with urban development and environmental
protection; social, cultural and physical factors affecting vulnerability; and community attitudes and
values.  The nature of the legal framework and the status of institutional capacities and capabilities also
have a major influence.
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The Value of Legislation

The value of legislation establishing a solid legal framework for disaster mitigation and management can
be summarized as follows (Rego, 2000):

 It provides a formal basis for disaster countermeasures generally, formally supporting plans,
organizational arrangements, preparedness measures, response actions, and recovery and
reconstruction programs.

 It allocates major responsibilities in legal form, which helps to secure their proper
implementation.

 Legislation can be made to have a uniform national effect, thus ensuring that all levels of the
national counter-disaster structure receive the full benefit of its support.

 It does not need to be complicated to be effective.  It can provide common sense backing for
common sense requirements.

 Legislation can provide a wide measure of protection for governments, organizations and
individuals who may be affected by a disaster.

 Disaster legislation can augment and supplement other related legislation related to
environmental protection, economic development, etc.

Other key attributes of effective legal arrangements for disaster management include:

 Clear mandate and roles, including line of command and coordination, within political units
 Integrated and comprehensive and hazard specific
 Incorporated in the law of the land/constitution
 Sensitivity to indigenous customary law
 Implementing rules and regulations
 Appropriate sanctions and enforcement mechanisms
 Recognition of collateral law, which may include mitigation and other aspects of DM

components
 Explicit provision for financial support
 Sub-national legal instruments sensitive to local content
 Integration into national development framework and plan
 Community participation in the planning, implementing, monitoring and evaluation

If there are serious deficiencies in the legal arrangements for disaster mitigation, and as a result,
mitigation implementation is hampered, these deficiencies can be addressed by:

 Creating consensus for new institutional arrangements and plans that overcome the law's
deficiencies, and/or 

 Proposing new legislation and generating institutional and political support for its passage.

By creating a new system of institutional arrangements and plans with the participation and support of
the stakeholders, a firm base of support is generated for new legislation.

Often it has been a disaster that has served as the triggering mechanism for the passage of needed
legislation.  In Colombia, the destruction of the town of Armero caused by the 1985 eruption of the El
Ruiz volcano resulted in national legislation establishing a national system for disaster management.  The
legislation also established a local level system through a requirement for Inter-institutional Committees
for Risk Mitigation and Disaster Preparedness, headed by the elected governors and mayors.  These
committees have become the focus of efforts in risk reduction, prevention, and emergency response.

A review of the disaster legislative experience of Indonesia, the Philippines, and Malaysia (Rego, 2000)
revealed the following conclusions:

 Laws were initially enacted in response to disaster experiences and subsequently elaborated and
revised over time based on practical experience.
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  Laws define the various roles played by ministries and departments in specific aspects of
disaster management.

 Laws establish mechanisms for multi-departmental coordination in all phases (pre-, during, and
post-disaster).

 Laws establish committees at the highest to lowest levels of administration, with specific
responsibilities and roles.

 The committees established at sub-national and local levels assign disaster response and relief
tasks to relevant organizations based on their normal functions, e.g. medical, food, shelter,
transport, and other needs of a disaster-impacted population.

A Core Function of Government

Governments exist to protect the rights and welfare of their citizens and to address common societal and
economic goals.  They must generate public policies to serve the public good and then promote and/or
manage the implementation of those policies.  As their most important function is to ensure the safety
and well being of society, disaster management is a core function of government and should be explicitly
recognized as such.  

Governments at every level have special obligations toward the citizens they represent in regard to
disaster risk.  Governments must provide leadership in safeguarding lives, institutions, the physical
infrastructure and the environment from disasters.  In terms of providing security and protection to
citizens, governments must also deal with other threats, such as crime, terrorism and civil disorder, in
addition to the threat of a natural or technological disaster.

It must be recognized, however, that “government” encompasses a wide range of institutions and
agencies, executive and legislative branches, elected and appointed officials, full-time and part-time
employees, and permanent and temporary employees.   About all that the various elements of
government have in common is that they work for and serve the interests of the public.  Different groups
and agencies have different missions and goals and are motivated by different influences.  Therefore, all
of government does not necessarily recognize that disaster management is one of its important core
functions, and it is necessary to build awareness and commitment to disaster risk reduction throughout
governmental institutions.

Governance and Institutional Arrangements

Although government is clearly mandated to provide leadership, policy, and legal and institutional
arrangements to protect society from disasters, disaster mitigation is not purely a governmental function.

Government consists of powers, authorities, laws and regulations, elected and appointed officials, and
many kinds of organizational entities such as ministries, departments, agencies and institutions that may
be autonomous or semi-autonomous.  Government is a system by which a State is governed as well as a
body of persons who govern a State.  To govern is to rule or control with authority, to conduct the policy
and affairs of a people, and to determine courses of action.
 
Government is also a complex web or series of webs of relationships among governmental entities and
officials at and among various levels, from international to national to state/provincial/district and local.
These relationships may be formally institutionalized in written agreements, protocols, or organization
charts.  Others may be informal and based on mutual understandings among individuals; or they may be
a combination of formal and informal elements.  And they change over time.

Typically, authorities, functions, and responsibilities of various governmental entities have some basis in
law or other legal documents; however, it is quite common for there to be areas that are unclear, where
there is overlap in responsibilities or functions, or gaps where no one entity is clearly responsible.  Often
there can be disagreement or competition among governmental entities at different levels or at the same
level.  For instance, in the area of urban development, what authority does a local agency have as
compared to a state or national urban development department?  This will vary based on the political and
legislative history of the country, the relative strength of various levels of government, and other factors. 
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The basic thought is that governmental authorities and responsibilities are never as perfectly clear and
well defined as we may wish.

There is no ideal model for the best administrative structure to encourage, regulate, coordinate, and
implement disaster management and mitigation.  All structural models have advantages and
disadvantages.  Some of the considerations include (ADPC, 2000):

 At what level is the administrative structure being thought of?  National/federal, state/province,
region, metropolitan, or local/city level?

 What are the boundaries, jurisdiction, powers, and size of the overall administrative structure of
the governmental level or entity?

 What is the range of responsibilities to be assigned to the entity; for example, will the full range
of disaster management tasks be allocated (e.g. hazard and risk assessment, mitigation,
planning, preparedness, response, recovery and reconstruction, public awareness and
education)?

 What are the capabilities and potential capabilities of the entity?
 Will the entity have an appropriate and adequate legal basis and authority to carry out its

responsibilities?  
 Will the officials and other individuals in the entity have the willingness, motivation and

commitment to overcome the challenges in disaster management and mitigation?

While there is great variation in the possible administrative structures for disaster management and
mitigation at the various levels of government, there are certain constant principles of good management
that apply.
 

1. The lines of authority and basis for authority must be clear.
2. The lines of reporting must be the shortest possible and clear.
3. Individual responsibilities and authorities should be understood by everyone concerned.
4. Authority to act should be delegated as close as possible to the level where action must be taken.
5. Every function to accomplish the mission should be assigned to a responsible party.
6. The organization should be flexible overall but firm in the achievement of its objectives.

The organizational structure for mitigation may be different from that for overall disaster management
responsibilities.  Different agencies, authorities, and activities are involved.  Mitigation must be carried
out by many already existing governmental entities and organizations, based on their missions,
capabilities, and resources.  
     
Importance of Role Clarity and Linkages

Assignments of functions and responsibilities among ministries and other organizations need to be
accepted by all the involved entities and formalized explicitly through disaster legislation, implementing
regulations, or a national disaster/emergency management plan that carries the force of law.  In the
United States, at the federal level the Federal Response Plan (FRP) assigns responsibilities to federal
departments and agencies and to the American Red Cross, and each agency head has affixed his/her
signature to the plan.  In the State of California, responsibilities are assigned in a state plan, and in
Colombia, assignments are made in a national plan that has the force of law. 

A common inter-institutional arrangement (coordinating body) to provide for inter-agency coordination
is a standing interagency committee or council that meets regularly and pursues an action agenda.  Most
such committees or councils are concerned primarily or exclusively with coordinating emergency
preparedness and response activities, rather than being oriented toward total risk management, including
mitigation and/or reconstruction programs.  Typically the greatest difficulty with any such committees or
councils is sustaining their interest in the absence of a disaster.  Nevertheless, successful models do exist.
In Japan the Central Disaster Prevention Council is chaired by the Prime Minister, with the Minister of
State and other officials and technical experts as members.  The CDPC deliberates important matters
concerning disaster prevention including formulating and promoting the execution of the Basic Plan for
Disaster Prevention.
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In the United States, the City of Los Angeles has created by ordinance (local law) an Emergency
Operations Organization, an Emergency Operations Board, and a Department of Emergency
Preparedness to centralize the direction and control of local emergency preparations, response and
recovery, and to define the duties and responsibilities of City departments, other organizations, and
citizens for the protection of life and property.  This and other successful inter-institutional models reflect
the following attributes:

 Indisputable legal basis and mandate
 Top-level support from the government’s chief executive (Prime Minister, President, or Mayor)

and the chief executives of the institutions
 Proactive leadership
 Strong core group and secretariat
 Incentives for action.

4. Identification of Issues and Challenges

1) Learning Lessons:  What Is Working and Not Working

Disasters are increasingly recognized as the result of interactions among the physical environment,
people, and the built environment; the growing losses around the world from disasters relate to the
increased complexity of the human and physical systems and their interactions.  Increased settlement of
hazardous areas destroys local ecosystems that otherwise would provide protection from natural hazards.
And many efforts to mitigate have actually increased risk by exposing more investment.  It is necessary,
therefore, to collaborate with development experts to address the root causes of vulnerability, such as
overgrazing, deforestation, poverty, and uncontrolled development, and adopt policies and programs that
reduce vulnerability.  Recognition of these lessons learned helps to point the way toward more successful
policies and legal and institutional arrangements for disaster management.

Observations have been made by social science researchers, as well as direct participants in disaster
management policy implementation and related activities, regarding which policies, laws, and
institutional arrangements appear to be working or not working effectively, and why.  While there can be
commonalities, the specific situation varies completely from country to country and locality to locality.
The factors influencing “success” are many and varied; what works well in one circumstance may be an
abject failure in another.  Nevertheless, certain themes may be generalized, as follows (Mattingly, 2002a,
and Mileti, 1999):

1. Human activity and careless development are increasing risk at an alarming rate, putting more
lives and investment in danger.

2. Many strategies to manage hazards have followed a flawed model: one of studying the problem,
implementing one solution, and moving on to the next problem.  This model views hazards as
static and mitigation as an upward, linear trend.  But this is simplistic and unrealistic.

3. Events have shown that hazards and disasters are not problems that can be solved in isolation,
and traditional linear models are not adequate.  We need to link hazard mitigation with natural
resource management and economic and social resiliency.

4. Disaster management systems that focus on response and relief are inadequate; while response
systems must be improved, greater focus on mitigation is essential.

5. Existing institutions charged with response and relief are generally ill-equipped for broader risk
management responsibilities, but they often resist efforts to assign mitigation responsibilities to
other institutions or new mechanisms.

6. Usually it takes a combination of "top-down" and "bottom-up" approaches to effectively
manage risk and disaster response and recovery.  National government resources, guidance,
leadership, commitment, and technical assistance are needed, while local governments and
communities must contribute the political will to focus attention and scarce resources on
disaster preparedness and risk reduction.

7. Currently there is a strong focus on trying to create within communities the interest and will to
deal with risk and preparedness. This approach emphasizes tapping the initiative of local
community groups rather than relying on local government.  Communities traditionally rally
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around each other when disaster strikes; community-based disaster mitigation aims to unleash
that cooperative spirit and energy before the disaster.  These programs contribute a sense of
community empowerment and have had considerable success in the Philippines and elsewhere.

8. An important current emphasis is on creating sustainable partnerships, between levels of
government and among government and business and non-governmental organizations (NGOs)
and community groups, particularly at the local level.  This is not easy, as different groups have
different interests, agendas, and missions, and they are not easily integrated.

Lessons learned from recent experience indicate that the following elements are needed for effective
disaster risk management (Britton, 2002):

 An informed community
 An integrating agency
 Responsive hazard information providers
 Partner programs, and
 A culture of prevention to guide the avoidance of hazards becoming disasters.

2) Implementation and Institutionalization

Common barriers to the implementation of strong disaster management practices include: inadequate
political will, inadequate institutional capacity, and inadequate legal framework establishing clear
authorities and responsibilities and penalties for non-compliance. Often, there does not exist a legal or
societal mandate from stakeholders to evaluate existing public policies or to create a national disaster
reduction strategy or make cultural changes related to mitigation. Additional obstacles are the political
influence of landowners and developers, societal disregard for government policies and regulations,
governmental disregard for policies and regulations established by other governmental levels or agencies,
graft and corruption, economic factors, and a perceived or real lack of viable alternatives.
  
With all of this in mind, the complexity of implementation and institutionalization becomes readily
apparent. Some governments simply lack the organizational capacity for implementing risk reduction
strategies, and developing this capacity requires sustained, long-term efforts.  Long-standing policies
promoting mitigation or even laws mandating mitigation practices may exist 'on the books' but be
completely disregarded.

3) Ensuring Coordination

Another issue is creating connectivity between policies, institutions, and plans at the national, provincial,
and local levels as well as clear roles and responsibilities at each level.  A national disaster management
plan has been proposed in Sri Lanka, and it is the product of work by different organizations, and
planning is also ongoing in certain provinces and localities.  In Bangladesh there has been success in
involving both the government and the community in the planning of the National Environment
Management Action Plan.  In Vietnam there are different plans for three regions, and coordination with
bordering countries also has to be taken into account.  In the Philippines, there are existing mitigation
and contingency plans, but it is noted that there is continuing need for testing of plans, training of
professionals, and acquiring adequate resources.  In Indonesia, the government is now paying more
attention to disaster management, which provides both opportunity and challenge.  Bakornas is in the
stage of preparing disaster management plans and moving from response to preparedness and mitigation.
The idea is to include the participation of the community and NGOs in the new structure.

4) Decentralization and Devolution of Powers, Authorities, and Responsibilities

A country's constitution and laws provide the framework for its philosophical approach to disaster
management.  A major factor is the degree of decentralization of authority to sub-national levels of
government such as prefectures/states/regions and municipalities.  The disaster management model
which has evolved in highly centralized governmental systems is generally highly centralized and
dependent upon national government institutions and capabilities.  In many countries, however, there is a
drive toward decentralization, i.e. devolution of authorities and responsibilities from higher levels of
government to lower levels of government.
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Organizing for mitigation at the sub-national level is affected by the national system of government.
This system might be (1) centralized, (2) dispersed, or (3) polycentric.  When mitigation planning is
generally centralized at the national level, this may result in mitigation being handled as a national-level
function throughout the country, with corresponding lack of activity or a sense of responsibility and
authority at the lower levels of government.  In this case, one possibility is to integrate representatives of
national agencies with those of corresponding or related sub-national organizations on a mitigation
council, board or committee to implement national policy in ways that are sensitive to the local reality.

When responsibility is delegated by the national government to sub-national levels, various organizations
at sub-national levels may engage in mitigation, e.g. water resources, irrigation, highways departments,
etc.  In this case, the state or local government should bring together representatives of the various
agencies into a mitigation council or board.  A polycentric organization is one comprised of loose
groupings of urban councils or other entities, for which there may be separate or combined agencies to
deliver urban services, including those affecting risk.  In a polycentric form of governmental
organization, collaboration and coordination is especially critical.

5) Local Autonomy and Capacity

In many countries, local governments generally do not possess the authorities, resources, expertise, and
political commitment necessary to effectively deal with disaster risk.  There are currently, however,
training and capacity-building programs active in Asia and Latin America designed to create awareness
and capacity for managing risk at the local community level.  The existence of these programs reflects a
growing recognition of the need for and potential effectiveness of local efforts to manage local risk, such
as those that are underway in Japan, the U.S., and New Zealand. 

In Indonesia, with the new law on autonomy introduced last year, the government is recognizing the
uniqueness of different areas.  There are different perspectives from different provinces on how to
structure for disaster management at the provincial level, so Bakornas will involve various people in
structuring the new provincial organizations.  Also, it is introducing a new guideline for disaster
management and drafting a technical guideline for emergency plans with the assistance of the Bandung
Institute of Technology (ITB).  

Nepal's governmental structure as a constitutional monarchy has a very centralized administrative
structure, with most responsibilities and resources residing with the ministries of the national
government.  Districts are administrative subdivisions of the national government and the chief
administrative officer of the district is an appointee and employee of the national government's Ministry
of Home.  Movement toward decentralization and devolution of powers to local bodies in Nepal was
established in principle in the 1990 Constitution, but the law implementing the principle was only passed
in 1999. The Local Self-Governance Act of 1999 provides for the devolution of powers, responsibilities,
means and resources to make local bodies capable and efficient in self-governance, with emphasis on
public participation and accountability.  Even under the Act, however, His Majesty's Government
(HMG) may give necessary directions to local bodies, and it is the duty of local bodies to abide by those
directions.  Local bodies are also still quite dependent on annual grants from HMG, and they look to the
concerned ministries to provide necessary assistance to make the local bodies technically capable of
carrying out their programs.
 
In Japan, the Constitution guarantees local autonomy, and the Local Autonomy Law outlines what
responsibilities are assigned to local bodies and what responsibilities are reserved to the national
government.  Nevertheless, the delineation of responsibilities in Japan is not as distinct as in the U.S.,
and there is more integration and coordination among national, prefectural and local government
agencies than in the U.S (Tobin, 1999).  The national government in Japan exercises authorities that in
the U.S. are split between the federal and state governments.

6) Integrating Disaster Management into All Levels of Society 

How do we ensure the protection and involvement of all sectors of the government and society?  How do
we bring the disaster management concept into a school, for example?  In Lao PDR, it is being done
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using monks.  This is successful because religious leaders command a lot of respect in the community.
In Lao PDR disaster management is being linked with larger issues of development, for instance the
national goals of zero deforestation and achieving 50% of the population out of poverty. Also, suggested
plans and activities are discussed with the provincial and district levels and with NGOs.  In Bangladesh
traditional healers, folk singers, and religious leaders have been enlisted to inform the public about
disaster risk.  It is noted that government ministers do not like to talk about something that is not
happening (i.e., a potential disaster).  However, this reluctance to plan is not purely the domain of the
government but rather occurs in other organizations as well.  Also, it is necessary to create
understanding, not just awareness, of the importance of planning, preparing, and coordinating efforts.

7) Anticipating Change and Dealing with Uncertainty

As the environment is constantly changing, and the threat posed by hazards is constantly changing, the
policies, laws and institutional framework to deal with them must anticipate changes and adapt to new
conditions.  They must be geared to uncertainty and oriented toward the future.

8) Additional Issues Related to Policies

The participants in ADPC’s Asian Regional Workshop on Policy, Legal and Institutional Arrangements,
and Plans for Disaster Management in April 2002 identified the following as some of the major issues
related to mitigation policy:

1. How to address the challenges of reform and change
2. Hazard analysis as a fundamental mechanism: approach and level
3. Degree/acceptability of [level of] risk reduction
4. Developing a holistic approach
5. Changing the values, attitudes and behavior of public officials/policy makers
6. Community empowerment
7. Poverty alleviation/development and disaster
8. How to use existing political clout
9. How to look to the future and create legislation that is not reactive to the last disaster
10. How to keep decisions during disaster time on track with sustainable policies
11. How to communicate effectively with the public and public officials so disaster management is

understood and appreciated and provided resources

A further, very significant issue is how to ensure that mitigation is explicitly integrated into each
country’s multi-year development plan.  This is a major step in achieving the actual funding and
construction of mitigation projects as well as the incorporation of mitigation measures and provisions
into all development and construction projects.  In Sri Lanka, mitigation is currently being integrated into
physical planning policy.  The proposed National Land Use Policy, which is being circulated for public
comment, includes disaster mitigation, and disaster risk management is being integrated into some school
curricula.

9) Additional Issues Related to Legal Framework

Probably the single biggest current issue related to the legal framework for disaster mitigation and
management is centralization versus decentralization as a legalizing framework.  How are governments
incorporating the legal framework for disaster management in the move toward decentralization from the
national government to provincial, district, and local governments?  

Other issues related to legal framework are noted as follows:

1. Presidential decrees are insufficient; laws providing a strong legal basis are needed
2. Role clarity is required, especially for implementation and enforcement
3. Legal and institutional arrangements are often based on a long history that is difficult to change
4. Need for dialogue on using national calamity funds for pre-impact activities; (re)allocation of

resources for disaster mitigation and management
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10) Additional Issues Related to Institutional Arrangements

There are many vexing issues in the area of institutional structures and arrangements for disaster
management.  Those that were identified at the Asian Regional Workshop on Policy, Legal and
Institutional Arrangements, and Plans for Disaster Management are summarized below:

1. How to achieve coordination, cooperation and collaboration between agencies; how to
overcome the lack of trust

2. How to create and maintain information-sharing and communication networks within and
between groups and organizations (government, NGOs, the community)

3. How to achieve and sustain leadership in governance
4. How to accommodate the expanding role of disaster management agencies associated in part

with changing environment and multi-hazard setting
5. National disaster management organizations are often small agencies with difficulty in

providing good career/job status; need to earn recognition and respect
6. Need for linkages between levels of inter-institutional committees and master plans
7. How to integrate top-down and bottom-up approaches 
8. How to reconcile the complementarity between governmental and NGO capabilities; need to

define NGO responsibilities
9. How to share power between government and the civil sector
10. How to remove existing institutions to make way for new organizations; how to reformulate

from a command system to a coordination system
11. How to clarify confusion regarding the roles of various organizations
12. How to ensure that disaster management is part of every level of government
13. How to transfer the best of what is working in one country to the environment of another

country

11) Need for Effective Monitoring and Evaluation

Monitoring and evaluation processes need to be an integral part of the policy, legal and institutional
system.  Regardless of financial constraints, some energy and resources need to be devoted to the
evaluation and assessment of the effectiveness of existing arrangements and the implementation of
existing policies.  This is simply a needed decision-making and management tool.  Experts observe that
there is no single correct way to carry out evaluations; instead, many different approaches may lead to
success. The terms monitoring and evaluation functions are defined in the following way:

 Monitoring is observing performance in both qualitative and quantitative terms through
collecting information; interacting with collaborators and stakeholders; and participating in
workshops and other relevant meetings.

 Evaluation is the activity of reaching conclusions regarding the quality of performance in
achieving desired goals and objectives in meeting the needs of society.

A monitoring and evaluation framework should include basic criteria for judging the success of the
overall system and its components.  The criteria should facilitate the monitoring of progress consistent
with the overall vision, mission and goals.  Many monitoring and evaluation frameworks rely largely on
a self-assessment procedure. 

New Approaches

Canada:  Canada has recently taken steps to expand the role of its national disaster management
agencies to incorporate a stronger focus on mitigation and integrated risk management.  In February
2001, the Prime Minister of Canada announced the creation of a new Office of Critical Infrastructure
Protection and Emergency Preparedness.  The new office encompasses the existing functions of the
existing Emergency Preparedness Canada as well as being charged with developing and implementing a
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comprehensive strategy for protecting the country's critical infrastructure.  It is expected to build strong
partnerships with other ministries, local governments, the private sector, and NGOs.1

New Zealand:  In New Zealand, a Review of Emergency Services completed in 1996 led the New
Zealand Government to determine the need for change in the country's emergency management
arrangements.  The government decided to replace the existing Ministry of Civil Defence with a new
Ministry of Emergency Management (and Civil Defence), with responsibility for establishing a new
nationwide system for incorporating risk management processes into national and local decision-making.
The new framework, for which the central government is responsible, is based on principles of individual
and community responsibility and self-reliance.  The framework is also based on a risk management
approach (analyzing, assessing, and treating risk through an open process involving stakeholders) and
risk management standard developed jointly by New Zealand and Australia.

This decision to revise its entire disaster management system was made in New Zealand without a major
disaster occurring.  The new disaster act was passed in April 2002.  It recognizes volunteer organizations,
local handling of emergencies, and creates mechanisms for inter-governmental coordination.  Emergency
management is recognized as part of the core business of both local and central government.  There are
two primary institutional mechanisms for implementing this new framework in New Zealand.  The
mechanisms at the local level are Emergency Management Groups (EMGs), which are bodies of senior
executives who are accountable to local authorities and are authorized to commit all relevant local
emergency management agencies.  Thus, the EMGs bring together representatives of neighboring
localities to coordinate emergency management functions.  The central government mechanism is the
new Ministry with a broader range of risk management responsibilities than its predecessor.

United States:  Disaster law in the United States is evolving in tune with changing strategies and needs,
but it tends to be fragmented rather than holistic in approach.  The Disaster Mitigation Act of 2000
revised existing law to add new emphasis on mitigation and local community involvement as well as
creating a National Pre-disaster Mitigation Fund.  The United States system for disaster management has
strength in its many partnerships and alliances and champions for preparedness and mitigation.  In the
U.S., local, state and federal governments and NGOs all play a major and well-defined role in disaster
management; there is a strong tradition of local authority, responsibility, and capability.  The example of
the central coordinating agency FEMA (Federal Emergency Management Agency) and its “reinvention”
demonstrates the importance of developing high professional competence, earning confidence and
support from others, and exercising politically skilled and astute leadership.  In the U.S. it is well
recognized that all the partnerships and linkages and capabilities must be kept alive and healthy in the
absence of disaster. 

People’s Republic of China:  In the People’s Republic of China, the Law on Earthquake Disaster
Preparedness and Reduction was approved by the National People's Congress and signed by the
President of the Republic, effective on 1 March 1998.  The law provides a holistic approach to disaster
management, with stress on prevention and linkages to the state plan of national economy and social
development.  Responsibility for leadership is ascribed to all levels of government, and agencies at each
level are charged with carrying out earthquake disaster preparedness and reduction work in accordance
with their own assigned functions.  There are specific provisions for earthquake monitoring and
prediction, seismic resistant construction, development of citizen awareness and capabilities for rescue.
There are requirements for national, local, and agency emergency plans, and guidelines for post-
earthquake relief and reconstruction.  The law also includes sanctions for non-compliance with seismic
design code, abuse of powers, or withholding or embezzling seismic disaster relief funds and goods.
 
Colombia:  Colombia provides a good example of a holistic, comprehensive disaster management law
and system.  Laws 46 in 1988 and 919 in 1989 provided for the organization of a national system for the
prevention and attention to disasters.  The law charged the existing National Office for Attention to
Disasters (now National Department for Prevention and Attention to Disasters) with developing a
National Plan for Prevention and Attention to Disasters, which plan would be approved by a National
Committee and adopted by decree of the National Government.  In turn, Decree No. 93 of 1997 outlined

                                                
1 See www.ocipep.gc.ca/home
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the objectives, principles, general strategies, and principal programs of the National Plan, which was
adopted in its entirety as an annex to the Decree.

In Colombia, frequent major disasters resulted in the enactment of this national disaster law and creation
of a department in the national government for disaster management.  Also, the capital city of Bogota,
Colombia, has a very active, well-financed and well-resourced Department for the Prevention and
Attention to Emergencies.  This department engages in a full range of disaster management activities in
cooperation with other agencies, local universities, scientific organizations, and community groups.
Programs include public awareness and education, development of a state-of-the-art GIS and internet-
based disaster management information system, and relocation of neighborhoods from hazard-prone sites
to new, safer locations.
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OPERATIONALIZING DISASTER MANAGEMENT COMMITTEES UNDER 
BANGLADESH URBAN DISASTER MITIGATION PROJECT (BUDMP)

Monzu Morshed, Nurul Huda and Azmat Ullah Khan, CARE Bangladesh

Vulnerability of the Urban Sector in Bangladesh:

Bangladesh is characterized by precious ecological and socioeconomic conditions that result in high
vulnerability levels to many natural hazards, both in urban and rural areas. Disaster induced migration of
rural poor to the cities has played a significant role in the urbanization process of Bangladesh. Displaced
people generally belong to the poorest and most vulnerable groups whose last option after a disaster is to
move to urban areas where they occupy khas land (unused public land) along with the previous rural
migrants. Due to increase of rapid urban population for both push and pull factors, poor people have been
living in most vulnerable area like slum.  According to Bangladesh Bureau of Statistics, urban population
growth rate at the first decade (1901-1910) of 20th century was 1.39% but in last decade (1991-2000) it
was 23.39%. The term disaster vulnerability emphasizes suffering of total number of population compare
than area of geographical region. Competitiveness and livability of cities in Bangladesh are being
constrained by running natural disasters, deteriorating environmental conditions and increasing social,
economic and physical vulnerability of the majority of the residents. 

Urban disaster is man made more than natural. Population density, ecological imbalance and
inappropriate construction are major causes for urban disaster. As a part of non-structural mitigation
measures, community participation with respect to planning, supervision and monitoring regarding urban
development can reduce disaster vulnerability. 

Urban Governance and Municipality Disaster Management Committee: 

There are 254 municipalities in Bangladesh. The main legal framework of Municipalities is the 1977
Pourashava (Municipality) Ordinance. Besides the ordinance, municipal affairs are regulated by 'rules'
and 'standing order' issued by the central government under the provision of the ordinance. In addition
laws and regulation, issued by the municipalities guide municipal operations.

According government standing order of central government in 1993, with the following personals
Municipality Disaster Management Committee (MDMC) is constituted:

• Chairman of the Municipality Chairperson
• All Ward Commissioners Member
• Medical Officer of the Municipality/Sanitary Inspector Member
• Executive/Assistant Engineer of the Municipality Member
• Agriculture Officer under Municipal area Member
• Family Planning Officer under the Municipal area Member
• Bangladesh Rural Development Board Officer Member
• Two Local elite under the Municipal area Member
• All NGO representatives working in municipal area Member
• Representative of District Civil Surgeon Member
• Chief Executive Officer/ Secretary of the Municipality Member Secretary

Significance of MDMC structures:

Basically MDMC structure is constituted with 4 types of representatives, like:

a) Community Representatives: There are 12 elected ward commissioners and a elected Chairman in the
MDMC, of which 3 are female ward Commissioners. Since they are accountable to community at the
same time to government, it is addressed properly to governance issues in the MDMC.  Gender equity
is properly addressed through incorporation of 3 female commissioners (25%). It has more
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opportunity to come female members in MDMC through direct election in the position of ward-level
commissioners or in Chairman position. As because women and children are affected in disaster,
women representatives can play vital role in MDMC.

b) Government Officials: At least 7 government officials are incorporated in MDMC, by which quality
& on time services, transparency and accountability of MDMC activities would be ensured.
According to Bangladesh Service rule during emergency government approves no leave for
government officials, which ensures proper and timely response.

c) Local Elite: Generally representative of civil societies plays vital role in emergency situation. In
pretext of Bangladesh, local elite involves with different social institutions, which are widely used as
a shelter during emergencies. Therefore incorporation of local elite is very much significant in
MDMC structures.

d) NGO Representatives: Now a day it is recognized NGO services side by side of government.
Through incorporation of NGO representatives in MDMC, it is created opportunities to deliver
services in disaster management in more coordinated way. NGO services will also be transparent to
government.

How BUDMP Works with MDMC:

BUDMP emphasizes the urgency for enhancing as well as promoting institutional capacity in assessing
and improving: 1) capability of MDMC charged with disaster management planning 2) level of
coordination required to implement mitigation activities and operation and maintenance of these works
and 3) community participation. In this connection BUDMP has been extended support to MDMC in the
following areas:

a) Capacity Buildings:
• Reactivated Municipality Disaster Management Committees under two working municipalities.
• Organized training on "Roles of Municipality Disaster Management Committees" as per government

standing order.
• Assisting to continue routine meeting of MDMC.
• Selection of volunteers from their own community by themselves.
• Project Implementation (in planning, supervising, monitoring, evaluation etc.) e.g. involving ward

level Scheme Implementation Committee and perform good jobs

b) Community Based Flood Preparedness:
• Preparation of Municipality Disaster Contingency Planning
• Participation of community based gathering like courtyard meeting
• Mobilize household preparedness
• Linkage with representatives of civil societies. 
• Linkage with different community-based organizations like welfare club at ward-level etc.
• Mobilizing volunteers through performing different activities. (e.g.- School program)

c) Awareness Campaign:
• Celebration of National Disaster Preparedness Day (NDPD)
• Participation of different awareness campaign like debate competition, art competition, discussion

meeting, rally etc.
• Poster on project goal, awareness calendar etc.
• Flood Simulation

d) Advocacy:
• Clear concept about government standing order, role-responsibilities of each member.
• Existing capacity analysis and expectation setting
• Make aware about policy formulation or change (if needed)
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e) Networking:
• Experience sharing with other municipalities and Municipality Chairmen Association of Bangladesh.
• Idea generation/suggestions
• Demonstration of mitigation activities
• Linkage with NGOs, CBOs within the municipality. 
• Linkage with civil society representative within the municipality

Conceptual Areas considered for MDMC Development: 

In general, an urban sector strategy for Bangladesh should support the strengthening of the institutional
capability and coordination of local bodies and agencies in charge of municipal management. Imparting
high importance of government standing order BUDMP designs conceptual framework for MDMC
following participatory need assessment procedures. In the process of defining conceptual areas for
MDMC, BUDMP has considered in the light of confluence of dimensions e.g.- rapid urbanization and
livability, competitiveness, good governance and community participation. Conceptual areas are: 

• Basic concept of Disaster Management
• Government Standing Order
• Urbanization Process in Bangladesh context
• Urban hazards 
• Urban flood and its' mitigation
• Do's and don'ts during urban flood
• Role-responsibilities of MDMC
• Need of volunteerism in disaster management and define role and responsibilities of volunteer.
• Gender equity and its' implication in disaster management.
• Humanitarian Charter on disaster management 
• Scheme implementation process
• Details about BUDMP

Lesson Learned: 
• Found openness, criticisms and sharing attitudes among all Municipality office bearers in all steps of

project implementation
• Transparency, accountability of responsibility has been increased significantly. 
• Found interest about project activities and felt empowered regarding implementation of structural

mitigation.
• MDMC members provide excellent service to negotiate with the community regarding different

disputes and conflict management.
• Non-structural disaster mitigation measures may prove to be critical in supporting the effectiveness

of structural measures. Therefore, public consultation in design, development and evaluation of
structural mitigation measures should be encouraged.

• There has been very limited private sector involvement in the provision of urban disaster
management. It will be absolutely essential to significantly leverage and multiply many times over,
the present capacity of the private sector (including civil society realm NGOs, CBOs, affinity groups
and self help programs etc.) to provide urban services to handle the existing backlogs and the future
demand anticipated.



MANAGING URBAN DISASTERS
THE NAGA CITY EXPERIENCE ON POLICY AND INSTITUTIONAL

FRAMEWORK

Ernesto T. Elcamel, Naga City Disaster Mitigation Project

Introduction 

Disaster Management has evolved somewhat over the past decades with a shift from response to
prevention and preparedness to mitigation. The United Nations International Decade for Natural Disaster
Reduction (1990-2000) and the AUDMP of ADPC saw many governments and institutions, including
Naga City adopt four specific disaster management concepts, namely:

• The all hazards Approach
• The Comprehensive Approach  (incorporating prevention, preparedness, mitigation, response and

recovery) 
• The all agencies approach
• The prepared community (Building Resilient Community)

 Natural and man-made hazards, such as typhoons, flooding land instability, urban fires and
conflagration, power failure, dam failure have the potential to cause significant environmental, social and
economic loss through damage to people, communities , lifeline facilities  and infrastructure.

Land uses that fail to recognize areas prone to hazard risks are not sustainable and can cause
communities and the environment unnecessary harm or damages. communities need to be developed in a
sustainable  manner  by insuring a  close linkage  between  hazard mitigation  and land use planning.
 
This study focus on how Naga, small city in central Philippines, crafted a number of effective responses
to hazards and environmental degradation that helped uplift the quality of urban life. Specifically, it will
center on the Naga City Disaster Mitigation Project or the NCDMP, and how it helped evolve the city’s
risk reduction initiatives.

The setting 

A riverine city in southern Luzon, Naga is located in the province of Camarines Sur, the biggest province
in Bicol peninsula. It is about 450 kms south of Manila and about 100 kms north of Legaspi City.

As a city, Naga is one of the country’s oldest. Originally called Ciudad de Nueva Caceres, It was one of
the five cities created by royal Spanish decree in the late 16th century. The “Heart of Bicol”, Naga has
established itself as the religious, educational, and business center of Bicol, one the country’s
administrative regions.

The Naga City Disaster Mitigation Project (NCDMP) is a program implemented by the Asian Disaster
Preparedness Center (ADPC) under the Asian Urban Disaster Mitigation Program (AUDMP).  The major
concern of the project is to identify mitigating measures that will help the Nagueños, while promoting the
importance of awareness and city planning for all potential hazards. As the first model city in the
Philippines, Naga City’s project focused on the need to mitigate disasters particularly typhoons and
flooding. The project helped strengthen the capacity of City to develop and implement disaster mitigation
standards and practices.  

From this brief profile, we can identify the disasters that threaten the city, its inherent vulnerabilities and
weaknesses and better appreciate the mechanisms it has in place to mitigate their impact and speed up
recovery.
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POLICY AND INSTITUTIONAL FRAMEWORK

Good Urban Governance: Towards greater transparency and accountability

Good governance is an area where Naga has consistently made significant strides on capitalizing on its
gains over the last ten years, the city has just made a great leap –anchored on the development of the
concept that promotes greater transparency and accountability. A sustainable community also selects
hazard reduction and management strategies that evolve from full participation among all public and
private stakeholders.  Planning is probably the most comprehensive means of creating sustainability and
resilience. Sustainable development is the result   of an integral planning process that incorporates ( or
should incorporate )  a number of considerations  regarding hazards  such as  vulnerability and risk
reduction, strategies aimed at protecting the environment , and economic growth. Hence, implementing
hazard mitigation policies is a major vehicle, although it is not the only means, and neither will it work in
all cases. With Naga’s good urban governance experience, such a policy incorporate elements of land use
management, construction regulations and stakeholders participation (The Naga City Peoples council),
these components are strategies that inter-linked to promote cooperation among the community and the
whole of government approach.

• Maintain and enhance environmental quality: human activities to mitigate hazards should not reduce
the carrying capacity of the ecosystem, for doing so increases the losses from hazards in the longer
term.

• Maintain and enhance people’s quality of life: a population ‘s quality of life includes among other
factors, access to income, education, health care, housing and employment as well as protection
from disaster.

• Foster local resilience and responsibility: resilience to disasters means a locality can withstand an
extreme natural event with a tolerable level of losses 

• Recognize that vibrant local communities are essential: communities should take mitigation actions
consistent with that level of protection.

• Assessment of sustainable indicators 
• Environment Impact statement: such a statement should always include a n analysis of hazards and

risks.

Conclusion

Disaster management concepts have been implemented successfully in several developing countries. This
study has proposed that they are also relevant in developing countries like the naga city experience
although the issue of poverty alleviation must be considered when interpreting the concepts of disaster
management.
 
The Naga City Experience highlights the fact the need not to dissociate disaster mitigation with
development. While disaster may set back development efforts, its mitigation and the eventual
rehabilitation effort should always be viewed as part and parcel of a locality’s overall development
program. To isolate disasters from development is to aggravate its impact and indeed, truly set back
development itself. 
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YOKOHAMA`S EFFORTS TO BE PREPARED FOR DISASTERS

Junichi Miyakawa, Disaster Preparedness Division
Emergency Management Office, General Affairs Bureau, City of Yokohama

Overview Of Yokohama
Located in the eastern part of Kanagawa prefecture and facing Tokyo Bay to the east, the city of
Yokohama, with a population of 3.4 million is the second largest city in Japan after Tokyo. Since it
opened its port to foreign countries in 1859, it has developed into an international city. Yokohama
celebrated the 140th anniversary of the opening of its port in 1999.

Topographically, the city is divided into hills, tablelands, terraces, lowlands and reclaimed lands, and
since the gradients of rivers from the upper to lower reaches are steep, the city is subject to flood
damage. In the coastal areas, much land has been reclaimed from the sea. The steep cliffs that once faced
the sea are now inland, and there have been many landslides at these cliffs.

I will briefly outline the disaster measures instituted by the Yokohama municipal government.

Learning a Lesson from the Great Hanshin-Awaji Earthquake 

 I The Disaster Prevention Plan of Yokohama City 
The Disaster Prevention Plan of Yokohama City is a regional disaster prevention plan drawn up by
Yokohama City Disaster Prevention Council as a basic and comprehensive plan to cope with
disasters under the provisions of Article 42 of the Disaster Measures Basic Law. The Plan is
comprised of four sections: “Earthquake Disaster Countermeasures,” “Storm and Flood Damage
Countermeasures,” “Urban Disaster Countermeasures, ” and “References.” These countermeasures
are to undergo annual review and be amended if necessary.

In March 1997, the municipal government of Yokohama referred the results of the review done by
“Yokohama City Council for the Enhancement and Promotion of Earthquake Disaster
Countermeasures” to Yokohama City Disaster Prevention Council and carried out a substantial
revision of the “Earthquake Disaster Countermeasures.” As a result, it was decided that the
earthquake disaster countermeasures of Yokohama City are to be organized and promoted under
three basic policies: 1) enhancement of local disaster prevention capacity; 2) enhancement of
prompt response of administrative bodies; and 3) establishment of disaster prevention infrastructure. 

This Disaster Prevention Plan is the guideline for disaster prevention countermeasures of Yokohama
City; Yokohama municipal government has taken various measures since the Great Hanshin-Awaji
Earthquake on the basis on these three basic policies.

 II Yokohama City Council for the Promotion of Disaster Prevention
The Great Hanshin-Awaji Earthquake prompted the Yokohama municipal government to organize
“Yokohama City Council for the Enhancement and Promotion of Earthquake Disaster
Countermeasures chaired by the mayor and comprised of all division and ward chiefs of Yokohama,
as well as the deputy mayor and treasurer, in February 1995 for the purpose of reviewing and
reforming earthquake disaster measures through concerted efforts by the municipal government.
The Enhancement and Promotion Council formed 3 working groups: “crisis management,” “relief,”
and “recovery” to tackle 12 short-term and 24 medium-to-long-term problems. They appropriated a
certain amount of funds for the short-term problems in the supplementary budget and started
implementing countermeasures in fiscal 1995. The Enhancement and Promotion Council was
convened 9 times by April 1996. Meantime, they discussed and examined over 100 problems and
put into effect earthquake disaster countermeasures dealing with almost all of these problems.

The Basics of Disaster Prevention of Yokohama City 
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• Yokohama City Council for the Promotion of Disaster Prevention
The municipal government of Yokohama constantly addresses disaster prevention projects with
concerted efforts. 

In April 1997, Yokohama City Council for the Enhancement and Promotion of Earthquake Disaster
Countermeasures changed its name to “Yokohama City Council for the Promotion of Disaster
Prevention.” Retaining the strong system of promoting disaster prevention measures of the former
council, this Council has been dealing with measures for a variety of disasters in addition to
earthquakes and crisis management 

 III Earthquake Disaster Countermeasure Ordinance of Yokohama City 
Yokohama city enacted “Earthquake Disaster Countermeasure Ordinance of Yokohama City,”
which provides for disaster prevention and countermeasures for earthquakes to ensure the security
of citizens’ lives, physical health, and property.

According to the ordinance, all citizens are encouraged to share a perception: “each one protects
one’s own life by oneself and citizens protect their community by themselves” as a basic duty of
citizens and the ordinance provides that citizens shall always be voluntarily prepared for
earthquakes by considering quake-proofing of buildings and making buildings incombustible,
preventing furniture from tumbling, and preparing enough food and water for at least three days as
well as emergency items such as medications, and that they shall actively participate in disaster
prevention drills and disaster-related events organized by local authorities or administrative bodies
in order to enhance their capacity to act in the event of disasters.

The ordinance also provides that business proprietors and persons supervising public organizations
shall, at their expense and responsibility, perform their duties as responsible persons through the
efforts to promote the development of earthquake disaster countermeasures such as stockpiling of
food and drinking water and preparing for machinery and materials, for firefighting, rescue and
relief operations, as well as to ensure the security of facilities and equipment under their
supervision. It is also provided that they shall make efforts to actively cooperate on earthquake
disaster countermeasures implemented by the municipal government. 

 IV Outline of Disaster Prevention Measures Taken by Yokohama City after the Great Hanshin-
Awaji Earthquake 

• Enhancement of Local Disaster Prevention Capacity
• Preparation of local disaster prevention bases 
• Building up of disaster prevention stockpiles 
• A disaster prevention drill at a disaster prevention base 
• Enhancement of Prompt Response of Administrative Bodies
• Promotion of observations, research and studies on earthquakes
• Establishment of communication infrastructure for disaster prevention information
• The Room for Headquarters of Disaster Measures at City Hall
• Establishment of Disaster Prevention Infrastructure
• Quakeproofing of a bridge
• Promotion of reinforcement of municipal facilities for disaster prevention
• Quake-proofing of buildings

Enhancement of Local Disaster Prevention Capacity-Making Citizens and Communities Strong
Against Disasters 

Many earthquake survivors say that the experience made them fully realize the importance of mutual
help among people in the community. It is also important for them to share the perception that “each one
protects one’s own life by oneself and citizens protect their community by themselves” and learn how to
behave calmly in the event of an earthquake in order to mitigate damage. The municipal government of
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Yokohama intends to develop the awareness of preventing disasters among its staff and citizens by
repeating and continuing disaster prevention drills. It also promotes the establishment and development
of local voluntary disaster prevention organizations and self-defense fire brigades in business
establishments. Through establishing a system that supports mutual help of citizens, it urges the citizens
and communities to be strong in disasters. 

How to Evacuate in the Event of an Earthquake

• If an earthquake occurs, you should look to your safety according to the situation.
• Evacuate to a spacious and safe place such as a schoolyard, park, playground or open space.

(temporary shelters) 
• If you cannot return home because house has collapsed, evacuate to a designated elementary or

junior high school. (shelters for earthquakes) 
• If a great fire breaks out during the earthquake and the fire spreads, evacuate temporarily to

protect yourself from radiant heat (broad-area shelter). 
• After the fire is extinguished, return home or evacuate to the designated earthquake shelter.

A. Earthquake Shelters 

a) Prior designation of earthquake shelters 
In the Great Hanshin-Awaji Earthquake, there was great confusion as evacuees swarmed into some
shelters. 

The broad-area shelters had been designated by Yokohama City since 1972 to serve as temporary
shelters. It was not assumed, therefore, that evacuees could stay at these shelters long-term. In
April 1995, Yokohama City designated elementary and junior high schools close to each
neighborhood as “earthquake shelters” (453 shelters) and distributed a shelter map to every
household in the city. 

b) Preparation at designated shelters as local disaster prevention bases 
At elementary and junior high schools that had been designated as earthquake shelters, disaster
prevention storehouses were set up at schoolyards and unused classrooms for the stockpiling of
disaster prevention machinery and materials (engine cutter), electric generators, stretchers, mobile
rice cookers, etc.), water, and food. At the end of fiscal 1998, the preparation was completed of
these designated shelters as local disaster prevention bases that temporarily offer living space to
evacuees who cannot go home because of collapse or destruction of their houses. 

As a means to receive and transmit different kinds of information on damage from disasters and
evacuation, each local disaster prevention base is equipped with a cellular phone. 

c) Steering committee 
A steering committee is organized at each earthquake shelter and is composed of local
administrative bodies, schools and a ward office with a view to promoting disaster prevention
activities through the mutual help of local residents such as relief and rescue operations using
machinery and materials for disaster prevention and maintaining the safe and orderly life of
evacuees at shelters. 

d) Establishment of local bases for medical and relief services 
Local bases for medical and relief services are temporarily set up at schools (municipal elementary
and junior high schools) as first-aid stations that give first aid to people injured in disasters for the
period of time needed for initial countermeasures (basically for 3 days following a disaster) only in
the event of such disaster as a large scale earthquake. Between fiscal 1995 and 1998, 145 of these
bases were established, one in each junior high school zone in Yokohama City, and medications and
other items necessary for first-aid are stockpiled at these bases. 
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B. Broad-Area Shelters 
The Great Kanto Earthquake took a heavy toll of lives in Yokohama, with most of these people being
killed when fires broke out in the earthquake.  Based on lessons learned from this tragedy, Yokohama
City has designated broad-area shelters as places where people can evacuate to in order to protect
citizens from radiant heat and smoke if many great fires break out and spread as a result of an
earthquake. Since the first shelter of this kind was designated in 1972, after several revisions, broad-
area shelters have been designated by the city. The total number as of the end of March 2001 is 119. 

C. Stockpiling Plan 
a) Stockpiling of food, water, and necessary items
In Yokohama City, food and water such as hardtack for 3 million people and 3 million containers of
canned water, as well as daily necessities and machinery and materials for relief operations are
dispersed and stockpiled in many places.

At 453 local disaster prevention bases in the city, water, food, daily necessities like toilet paper,
makeshift toilets, and machinery and materials for relief operations including engine cutters are
stockpiled. Besides these local disaster prevention bases, the same selection of items are dispersed
and stockpiled at 6 regional storehouses, 18 ward offices, and 33 branch fire stations.

Grooves are cut in the stockpiled hardtack so that they can easily split, and glutinous starch syrup is
spread on them. In 1997, “hot rice gruel” and “hot milk” that can be warmed up by the heat of
reaction of quicklime and water were developed in collaboration with the private sector. Through
using these devices and developing others, Yokohama City strives to stockpile food that is easy for
the elderly and babies to eat at disaster stricken areas where water and heat reservoirs are often
insufficient.

b) Securing water 
Securing water is crucially important for maintaining life of disaster stricken people. Yokohama City
has taken measures to secure 3 liters of drinking water per person per day for the first three days and
10 liters per day for the next 3 days following a disaster as well as to stockpile emergency items such
as canned water.  

c) Circulatory underground reservoir 
This is an underground reservoir that partially functions as a water pipe through which fresh tap
water is usually running. There are 114 reservoirs of this kind as of the end of fiscal 2001. A further
134 reservoirs are being planned for completion by the end of fiscal 2010. 

d) Emergency hydrant
This is a facility that lays quakeproof pipes and draws water from the quake-resistant arterial water-
feeding pipe, feeding water from the emergency water-feeding device attached to the end of the
quakeproof pipes. This facility had been installed in 296 places as of the end of fiscal 2001. A further
358 such facilities are planned for installation as of the end of fiscal 2010.    

e) Canned water 
A total of 300 million 350ml –cans of water are always stockpiled. 

f) Wells for emergency use in disasters
With the cooperation of the owners of wells in each community, 3,784 wells are designated as wells
for emergency use, which provides water that can be used for living or drinking after boiling (as of
the end of March 2002).  The sign “a house with a well for emergency use in disasters” is displayed
at each well and a water quality check is carried out every year. The city also pays subsidies to well
owners who purchase a hand pump for their wells. 

This way, Yokohama City has taken measures to secure food, water and other necessities. But we also
ask every citizen to maintain the perception that “each one protects one’s own life by oneself” and to
always be voluntarily prepared for disasters by stocking food and water for at least 3 days.
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D. Development of Awareness of Disaster Prevention in Citizens through the Disaster Prevention
Handbook, pamphlet and Disaster Prevention Fair 

Yokohama City published “Disaster! A Home Crisis Management Manual,” a disaster prevention
handbook, and distributed it to all households in the city in fiscal 1996. The city also published a
variety of pamphlets on disasters to furnish useful hints on what to prepare and what to do if there is
an earthquake. 

At the annual Disaster Prevention Fair, the city arouses awareness of disaster prevention in citizens in
cooperation with organizations related to disaster prevention. It does this through displaying panels,
holding workshops to show how to handle machinery and materials, displaying disaster prevention
items, displaying ladder trucks and heat resistant rescue vehicles of the Fire Defense Bureau, and
holding drills on how the Self-Defense Forces distribute food to victims. 

E. Disaster Prevention Drills 
Yokohama City regularly conducts disaster prevention drills throughout the year to improve its
capacity to cope with disasters and enhance the coordination among various organizations. It also
aims to train disaster prevention organizations at each town and private sector, steering committees
of local disaster prevention bases and other organizations as well as to improve voluntary disaster
prevention activities. 



INSTITUTIONAL ARRANGEMENTS FOR TOTAL RISK MANAGEMENT IN
NEW ZEALAND: ISSUES AND SOLUTIONS1

Neil R Britton, Earthquake Disaster Mitigation Research Centre (EDM), National
Research Institute for Earth Science and Disaster Prevention (NIED), Japan

Abstract

The enormous interest throughout the private and public sectors in risk management is no accident. The
drive for efficiency and effectiveness has generated the development of new management tools. In this
context, the process of risk management has matured significantly in New Zealand over the past decade.
This evolution has seen a broadening from the earlier focus on risk assessment to encompass a six step
iterative and ongoing process.  This process has been encapsulated in the national standard AS/NZS
4360:1999 Risk Management which was first released in 1995, and is being applied as a management
framework in a wide variety of situations ranging from individual projects, through the governance of
large organizations, and as the basis for proposed legislation. This paper describes the development of
risk management as it is applied in specific areas in New Zealand. The paper also discusses a series of
generic issues that require thinking through before risk management is properly institutionalized.

Introduction

Risk Management

Whether public servants, entrepreneurs or private citizens are the main players, people put assets at risk
to achieve objectives. This is the essence of managing, and this is the reason that understanding risk and
the practice of risk management is a central issue for contemporary management. Risk management
practice focuses on the broad issues of general management. By doing so, it goes beyond the technical
orientation of risk assessment. When taken in sequence, a risk management process allows greater
insights into risks and their impacts. An assumption inherent within risk management, as it is used in this
paper, is that without it, benefits will not be gained to the extent that they could; or alternatively,
unintended consequences may produce significant dislocations. If a dislocation becomes extreme, crisis
or disaster might result. Given the increased complexity and inter-connectedness of systems within the
modern world and the rapid growth of techno structures that are not necessarily well understood, this is a
reasonable assumption.

Risk management relates to a wide array of quantitative and qualitative factors requiring insight and
input from many sources. It deliberately does not identify any specific group or agency that might be
required to undertake the tasks; instead it encourages an understanding of the complexity and inter-
connectedness of issues and offers up a process as a way to accomplish desired outcomes and objectives.
It is in this context that the Joint Technical Group of Standards Australia and Standards New Zealand
defined risk management as, ‘the culture, processes and structures that are directed towards the effective
management of potential opportunities and adverse effects’ (AS/NZS 4360:1999:4). Hence, the AS/NZS
4360:1999 Risk Management Standard (referred to in this paper as ‘The Standard’) deliberately sets out
to encourage eclecticism and resourcefulness. 

The Standard also defines a process (see Figure 1) of risk management as being ‘the systematic
application of management policies, procedures and practices to the tasks of establishing the context,
identifying, analyzing, evaluating, treating, monitoring and communicating risk’ (AS/NZS 4360:1999:4). 

                                           
1 Reproduced from the paper presented the Seminar on Institutional Arrangements for Total Risk Management.
Organized by the Asian Disaster Preparedness Center (ADPC) in collaboration with the Ministry of the Interior,
supported by the Office of Foreign Disaster Assistance (OFDA). United Nations Conference Center, Bangkok,
Thailand. 3-4 April 2002. 
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Figure 1: The Risk Management Process (AS/NZS 4360:1999)

Source: AS/NZS 4360:1999 adaptation by New Zealand Society for Risk Management (2001)

Risk Management as an Implementing Mechanism

The definition and process orientation of The Standard infers that risk management relates to a wide
array of quantitative and qualitative factors that requires insight and input from many sources. In this
respect, risk management is not seen as a practice that is restricted to a specific setting, such as the board
of directors of a private enterprise, or an officials committee developing public policy, or to a particular
set of skilled individuals, such as engineers or scientists. Rather, it is regarded as a practice that is
integral to good management per se and which can be applied to any specific industry, sector or system
level. However, this does not dismiss the actuality that to be effective, the design and implementation of
risk management will be influenced by the various needs of the system under consideration.

The real issue relating to risk management is one of balance. Risks cannot be assessed or treated unless
there is a clear understanding of likelihood and consequences, the uncertainties involved, and how those
risks rank with other risks already accepted by the community. Hence, the risk management process
must, on the one hand, take into account what is known about the physical properties and potential
effects of risk elements in terms of the probability of occurrence and the likely consequences of the
losses, deficient though this data is. On the other hand, the risk management process must link the above
with social, cultural, moral, ethical, political and legal factors. At the same time, there are also significant
deficiencies in these databases. 
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Since there is a need to understand how a potential loss or gain might affect and be perceived by
stakeholders who have vastly different – and often competing – interests, resources, status, end-points,
understandings, and expectations, it is insufficient and misleading for decision-making to consider risk
only in terms of the scientific or financial perspective, or from the point of view of the owner-producer
(public or private) of the risk. 

Moreover, risk management has no value in and of itself. It is a tool than can be used to help decision-
makers more effectively achieve objectives. Through the process, risks to those objectives are identified
and a systematic procedure of assessing and evaluating those risks is undertaken. Where treatment
options reduce the risk effectively, and in a cost-efficient manner, and which are acceptable to those
affected, they may be undertaken. In this way, the process helps decision-makers choose appropriate
ways of managing risks in a way that contributes to achieving wider objectives. And since resources are
always limited, competing demands and/or interests of stakeholders, the management of risk issues
entails priority setting. This means all involved parties should have the opportunity at some stage to
discuss and debate possible outcomes. This is a crucial element. Hence, effective communication
strategies throughout the risk decision process, together with an explicit recognition that value judgments
are a valid part of that process, are key distinguishing elements of risk management. 

The effectiveness of this process is linked to a wider set of actions that includes inter-disciplinary
research; the professional development and technical training of different groups; risk understanding,
awareness creation and education; developing a ‘systems’ perspective, and institutionalizing alternate
ways of viewing risk-related issues and solutions. Without these pre-conditions, the risk management
process will remain a captive of the restricted thinking and ‘stove-pipe’ application that has prevented an
open approach to date. These characteristics differentiate the management aspects of the risk process
from the more technically focused risk assessment areas of risk analysis and risk evaluation. In large
measure, the effectiveness of risk management or its failure, whichever the case may be, can be decided
upon to the extent that these factors are undertaken and successfully brought together. 

Risk Management and Governments

Governments have important roles in risk management and, in particular, disaster management. At least
nine functions (Table 1) can be identified that have elements pertaining to managing risk, particularly in
the disaster management context. Apart from illustrating how all-encompassing the application of risk
management can be, these functions also underscore the reality that disaster management is core
government business. This aspect will be discussed in detail in later sections of the paper.

The New Zealand Context

From the early 1980s to the end of the 1990s, New Zealand society underwent fundamental and wide-
ranging reform. Most sectors of the economy were substantially deregulated, while social policy changed
to remove a perceived dependency on the State by many, towards a needs-based welfare system.
Alongside these and other significant changes, many functions of the Government were significantly
devolved and commercialized.  This activity has been described as an attempt to ‘get government out of
business while bringing business into government’.

Local government was also extensively reformed. The intention of the reform was to ensure that local
government was:

• More efficient and effective
• More attentive and responsive to the community’s needs
• More autonomous, with increased flexibility
• More accountable (including politicians being accountable to the electorate for overall

performance).





Table 1: Essential Governmental Tasks Associated with Risk and Disaster Management

1 To the extent that revenues used for disaster response and recovery is largely derived from public treasuries, government has a responsibility to
ensure this resource is used wisely. This requires communities to adopt and implement risk reduction, hazard mitigation and awareness measures.

2 Governments at all levels assume a major responsibility for ensuring that impact response and recovery operations are appropriately implemented.
Effective disaster management reduces the likelihood of, and impact from, disasters. It also reduces the probability that members of the community
who are not directly affected by the physical impact will be indirectly affected by the interruption of normal flows of goods and services. Hence, it
is in government’s interest to minimise community disruption, maintain essential goods and services, and ensure continuity of community.

3 Governments are also potential disaster victims because of their resource investments in vulnerable infrastructures located in hazard-prone areas.
Hence, it is important that they adopt hazard adjustments to protect their own human, material and financial investments. These particular measures
should be commensurate to those required by the wider community.

4 Effective risk and disaster management is dependent upon strong co-operation and co-ordination among and within levels of government, the
volunteer and the private sector. The most likely sector to achieve this is government because it has a mandate to legislate requirements and promote
community values within a public good context.

5 Disasters are low probability-high consequence events with the potential to affect any individual and her material possessions, as well as adversely
influence environmental components of land, water and air. Disasters have the potential to cause significant economic loss, social and psychological
dislocation and widespread physical injury and death. Disaster is therefore not a specific sectoral issue, but a problem for entire communities and
nations. Its co-ordination requires national-level planning and execution.

6 Government has three distinct sets of offices that distinguish it from other sectors. The role of the legislature is to make the law; the executive is
responsible in formulating proposals for new laws and for implementing the law; and the judiciary is responsible for interpreting the law and its
application in individual cases. These functions provide the machinery through which government maintains community values. The level of
importance the nation places on disaster management is reflected in wider community values; and changes in those values are legitimated through
governmental processes that enact, implement and review regulatory functions.

7 Disasters destroy decades of human effort and investments, and threaten sustainable economic development by placing new demands on society for
reconstruction and rehabilitation. They are costly in both immediate losses and in long-term consequences. Disasters halt, and in some cases, reverse
economic progress. It is wasteful not to develop sustainable hazard management programmes: risk reduction and disaster prevention is far cheaper
than disaster recovery. Sustainable hazard management actions not only minimises damage, but also promotes a stable environment, provides
incentives for investment and enterprise, as well as a sense that people can control their own economic destiny. As the nation’s economic manager,
it is prudent for government to minimise circumstances that may disrupt markets.

8 Vulnerabilities change and it is essential to understand and address them as best we can. Every nation is likely to face more - and worse - disasters
in the future. Developing appropriate counter-measures requires a systematic and co-ordinated approach. Government, working with other groups, is
the only sector that has a commission to develop national strategies with the power to bind, and the power to commit public resources and influence
private resources.

9 How governments choose to deal with both development and disaster issues have significant social, economic, cultural and political implications.
Many current approaches transfer risk to those who cannot object effectively, such as less powerful group or future generations. Government has a
responsibility for considering these issues of social equity in its policies.
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A key outcome of New Zealand’s reforms has been the transfer of much of the responsibility and power
for decision-making from central government to local government and others.  This transfer has been
accompanied by an increased attention to risk management frameworks within the public sector, and
discussed later.  This is evident both in terms of the central government (designing enabling policy
frameworks for decision-making which ensure the risk of those decisions are managed) and in other
sectors such as local government (implementing those frameworks).

Much recent legislation has implicitly (and often explicitly) put in place frameworks that require a risk
management approach. Notable examples are:

• The Resource Management Act 1991, which includes requirements to identify hazards, assess
the implications, and identify options for addressing the risks they pose 

• The Biosecurity Act 1993, covering unwanted organisms, border control and pest management
• A 1996 amendment to the Local Government Act 1974 which requires local authorities to adopt

a long-term financial strategy for at least ten years (it should include environmental risks and
asset management)

• The Hazardous Substances and New Organisms Act 1996, covering the importation and
production of hazardous substances and new organisms and created the Environmental Risk
Management Authority.

In many cases, private sector models for risk management have been modified to meet public sector
needs.  Although at times this has proven difficult (for instance modifying models used within an
organizational context for the community context), it has nevertheless proven useful, primarily because it
assists in integrating risk management into everyday decision-making. While a change of government in
New Zealand in 2000 heralded a major re-direction in policy goals and programme orientations, the
fundamental principles of risk management as an operating tool have been maintained. 

In essence, the process of risk management has matured significantly in New Zealand over the past
decade.  This evolution has seen a broadening from the earlier focus on risk assessment to encompass the
six step iterative and ongoing process encapsulated in The Standard, which is being applied as a
management framework in a wide variety of situations ranging from individual projects through to the
governance of large organizations. In doing so, provision for the institutionalization of risk management
is gradually being established. Five areas that are deliberately engaging The Standard - the New Zealand
Public Service, local government, lifeline utility management, emergency management, and the New
Zealand Society for Risk Management - are discussed below. 

Applying the Risk Management Standard in New Zealand

The Public Service

The State Services Commission is one of three central agencies in the New Zealand Public Service (the
other two are The Treasury and the Department of Prime Minister and Cabinet). These central agencies
provide leadership, coordination and advice on the management of the state sector. Amongst other tasks,
the State Services Commission advises Ministers on the machinery of government, and ‘employs’
departmental chief executives on behalf of government. 

In 1997, the Commission commenced to phase in risk management standards that all government
departments had to report against. The Commission reminded its chief executives that an integrated risk
management process implied that it not be treated as a separate initiative, but had to be integrated into
strategic and operational activities delivered by all departments. The standards employed by the
Commission are based on AS/NZS 4360. In particular, chief executives had to report against five
expectations:

Provide a departmental policy statement on risk management.  A current risk management policy
statement is to be presented by the chief executive, defining objectives for and commitment to risk
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management within the department’s strategic and operational context, including all contractual and
delegated obligations.

Promote an organizational risk management culture. Risk management is to be incorporated into all
communication with departmental staff. Development of a sense of commitment in staff to managing
risks, knowledge and skills and encouraging their participation in risk management, and not merely
compliance with policies and procedures, is to be part of this culture.

Develop a proactive approach to risk management. A tailored, proactive and forward looking approach
to risk management is to be worked out which involves development and ongoing review of a risk profile
(identifying actual and potential risks to strategic and operational objectives) followed by a risk analysis,
assessment/prioritization, treatment, monitoring and reporting. Risk prioritization and resource allocation
should be based on balancing risks, costs and benefits.

Ensure effective strategies on risk communication with stakeholders including general public are in
place. A communication framework, comprising strategies for consultation and communication with
different stakeholders, based on identification of specific stakeholders and analysis of their needs should
be developed. 

Routine review of senior management. An ongoing review of senior management will take place to
ensure that the department as a whole is effective and efficient in management of actual and potential
risks. The review will also involve a periodic reassessment of the approach to risk management, covering
all the above dimensions.

Local Government

Local government policy-makers in New Zealand also decided, independently, to encourage risk
management practice for local authority practitioners. In 2000, the New Zealand Handbook for Risk
Management for Local Government was published. Produced by a committee comprising predominantly
of local government staff, and published by Standards New Zealand, the handbook follows the elements
of the risk management process established by The Standard, but specifically applies it to assist local
authorities to meet their legal and political obligations (see Table 2). The Handbook focuses on seven
broad elements of risk management:

Governance

• Legal compliance
• Business risks
• Built assets
• Human resources
• Information systems
• Financial management. 

The Handbook emphasizes the importance of understanding the context within which a risk management
programme will be conducted. Following The Standard, the Handbook breaks down the context into
three areas: strategic, organizational, and risk management. It also suggests that an initial review should
be conducted to determine the activities of the local authority that are not meeting defined criteria, and
which need to be improved. The Handbook states that such a review serves the purpose of identifying
and prioritizing the areas of highest perceived levels of risk exposure
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Table 2: Risk management activities to be considered by a Local Authority

ProcessesRisk
managemen
t activities

Political Purchasing and
contract
management

Employment Finance Regulatory and
enforcement

Management
and
procedural

Governance X X X X X X
Legal
compliance

X X X X X X

Business risk X X X X X
Built assets X X
Human
resources

X X X

Information
management

X X X X X

Financial
risk
management

X X X X X

Source: New Zealand Handbook: Risk Management for Local Government. SNZ HB 4360:2000

The Handbook also gives suggested organizational structures that local authorities may wish to consider
for the implementation and coordination of risk management. Two recommended structures are provided,
one for large local authorities, and the second for smaller local government systems. 

Utility Lifelines Management

Lifelines engineering is a core part of the utility asset management process. It has been an established
discipline in New Zealand since the Centre for Advanced Engineering, at the University of Canterbury,
commenced the Wellington Case Study Project in 1989. There are currently more than a dozen
regionally-based Lifelines Groups active in New Zealand, each involving between 10 and 20 utility
organizations and a range of disciplines including scientific, engineers, planning and insurance. Some,
like the Wellington group, have tended to focus on the effects that earthquakes have on critical utility
systems, whereas other such as the Christchurch group have taken a more all-hazards approach.
Notwithstanding this difference in emphasis, the objectives are:

• To identify the vulnerability of engineering lifeline services to damage from natural hazards.
• To identify practical engineering strategies for reducing the risk or impact of such damage and

for providing the reinstatement following such events.
• To communicate the issues to people involved in the management of these services and to raise

the awareness of the public to their importance.

The New Zealand lifelines process is based around the following risk management steps:

• Identifying the hazards which could effect each lifelines network
• Compiling common GIS inventories of the various networks
• Assessing the vulnerability of the lifeline network to those hazards
• Assessing the potential damage to and consequences for each network
• Identifying and implementing practical mitigation measures
• Facilitating the preparation of comprehensive emergency response plans

Given the potentially significant impact on the community of the loss of utility services, a strong linkage
between lifeline engineering groups and local emergency management offices has been established. By
working closely with emergency management agencies, Lifelines Groups address the other key risk
management step of communicating and consulting with the wider community.
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The focus of lifelines work in New Zealand is on regional scale events that are beyond the ability of
individual organizations to respond to and control.  The responsibility for taking appropriate mitigation
and preparedness steps however remains with the individual organizations.

Emergency Management

New Zealand has a significant exposure to environmental hazards and an increasing exposure to
technological hazards. Successive reviews have identified weaknesses in the way that conventional
disaster management has been conceived and organized. The New Zealand Government renewed its
interest in respect to dealing with natural hazards and disasters over a decade ago. With the transfer of
responsibility that occurred through the reforms of local authorities in the 1980s, central government put
in place policies designed to encourage more effective safety and loss prevention strategies. These were
enunciated, for example, in a set of principles developed for the 1987 Recovery Plan for Natural
Disasters, which placed considerable emphasis on risk management and hazard mitigation. 

In this respect, the essential element was that central government would share responsibility for the
restoration of damage from disaster only if local governments had done their part to minimize, mitigate,
and manage the risk to its assets. The expectation was that local government would not simply provide
insurance cover, but would seek to protect life and property by managing all the risks they faced. Hence,
they were expected to make reasonable efforts to reduce the possibility of adverse events occurring, to
put in place protection and damage limitation measures that would reduce the consequences, and to
examine the efficacy of response mechanisms and generally to improve the way that emergencies and
disasters were managed. 

While the reforms outlined above never dealt explicitly with ‘emergency management’, they did build on
previous policies to ensure that local authorities have the tools necessary to manage the risks arising from
natural hazards. Two Acts mentioned earlier, the Resource Management Act and the Building Act, are
central to the way risks from natural hazards are managed in New Zealand. A common theme in both
Acts (and which is mirrored in other policy areas) is that they make tools for the reduction of risk
available to local authorities and others, but do not outline (apart from broad outcome requirements)
exactly how those tools should be used.  The focus is very much on achieving the outcomes of the Acts
in the way that best meets the needs of the community. 

A key advantage of this approach is that risk reduction measures are considered alongside other aspects
of decision-making. The importance of this approach cannot be over-stated. Rather than the traditional
view held by many that hazard management detracts from development and imposes economic burdens,
these Acts provide a framework whereby hazard management can be seen as a way to support and
enhance development and economic and social well-being.  

However, in the context of communities managing the risks that arise from natural hazards, it is clear that
there is not one risk management process, but many processes within which the management of risks
must be included. These include public sector processes (such as those involved in land-use
management) as well as private sector processes (such as asset management and business continuity
plans of private sector utilities). It is important that all of these processes are strategically aligned. For
instance, the range of treatment options for risks include aspects of risk reduction and of impact
response. In order to make the most effective and efficient decisions about how to manage risks, the
processes for determining the types and levels of reduction and response activities a community might
utilize with respect to a particular risk, must be undertaken within the same overall framework. While in
New Zealand all the process is in place, there is a need for better integration between them.

One vehicle that the New Zealand Government is engaging to provide the necessary integration is the
Civil Defence Emergency Management Bill. A Government review in 1995 led to significant decision
about emergency management arrangements.  First, Government approved a set of principles as the basis
for an overarching emergency management framework:

• Comprehensive and integrated emergency management systems (comprehensive emergency
management relates to the 4R’s outlined above)



Policy, Legal and Institutional Arrangements

Regional Workshop on Best Practices in Disaster Mitigation 55

• The all hazards approach
• Structures underpinned with appropriate technical information and expertise
• Recognition and involvement of volunteer organizations
• Declarations (of emergency) made at the most appropriate level of government by elected

representatives
• Individual and community responsibility and self-reliance
• The owner of any property be responsible for its reconstruction
• Routine events and emergencies are best handled at the local level wherever possible

In addition, Government approved the concept of consortia of local government units working together
(and with others) to achieve effective emergency management.  These consortia will ensure integration
between the different units of local government and between the different functions that impinge on the
management of risks associated with natural hazards. These decisions are currently being implemented.
The new Ministry for Civil Defence and Emergency Management has prepared legislation, which was
introduced into Parliament in June 2001, to put them into effect, and supporting local government units
that wish to implement them ahead of any legislative changes.

The Bill was developed from nine years of consultation, reviews and reports. These reports and reviews
make it clear that the existing purpose, structures and powers for managing major emergencies and
disasters are not appropriate if New Zealand is to focus on comprehensive risk management to ensure
communities are aware of the consequences of their hazards and that they have the capability to deal with
the risks they choose to accept. 

The stated purpose of the Bill is to ‘improve and promote the sustainable managements of hazards in a
way that contributes to the social, economic, cultural, and environmental well-being and safety of the
public and also the protection of property …’. The general policy objectives of the Bill are:

• Maintenance and enhancement of the capacity of people and communities to provide for their
own well-being and the well-being of future generations

• Optimizing for the economic, social, environmental and cultural benefits to be derived for
communities from risk management and sustainable hazard management

• Creation of a flexible, durable, risk management and outcome focused legislative framework
with clear responsibilities and accountabilities

• Establishment of duties to mitigate against hazards, risks and consequences, to prepare for
emergencies, and a duty on authorities to assess benefits and costs before determining what (if
any) intervention is necessary

• Establishment of the circumstances in which coercive powers may be exercised by government,
and ensure that there are safeguards against excessive or arbitrary use of these powers.

The Government’s intent is that local authorities will identify hazards and the associated risks within
their communities, and will consult communities about this. In this way, both local authorities and
communities will know what can be expected, what local authorities are going to do, and what
communities and individuals will have to do for themselves. Key components are:

 a) That emergency management takes a risk management approach

• Plans providing for the management of hazards are to be identified by specific hazard and
emergency management personnel who, over time, will all be appropriately trained and
credentialed.

• Accountability to constituents
• Local planning to be consistent with a national strategy.

In essence, the approach taken by the Bill has been to describe what is to be done by whom, but to allow
discretion on how, within core requirements. The Government’s decisions, once implemented, will go a
long way to addressing the issue of integrated risks management processes. Perhaps most importantly in
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the emergency management context, they ensure that all of the different treatment options (within the
categories of reduction, readiness, response and recovery) can be assessed against each other, so that
optimal resources are applied, given the level of risk the community is willing to live with.

 b) The New Zealand Society for Risk Management

A further notable risk management initiative in New Zealand has been the establishment of the New
Zealand Society for Risk Management (NZSRM). Recognizing the need to further improve the
knowledge and practice of risk management in New Zealand a national Society was established in late
2000, and its first Annual General Meeting in early 2001. The objectives of the Society, as set out in the
Society’s Constitution, are to:

 c) Promote the principles and theory of risk management

• Bring together persons and organizations involved in all aspects of risk management
• Encourage the development and application of best practice in risk management methodology,

including approaches that are appropriate in the New Zealand context
• Develop knowledge and the management of risk
• Expand communication about risk management between organizations involved in risk

management, both within New Zealand and in the wider international risk management
community

• Improve the quality of risk management practice
• Stimulate interest in risk management as a means if improving the quality of life, environmental

quality and economic efficiency.

The Society has quickly established itself throughout the country, with current membership spanning
public and private sectors, as well as academic and practitioner groups. To assist in developing a broad-
spectrum understanding of risk management, the Society’s Constitution permits members to be co-opted
on to the Management Committee in order to achieve a balanced mix of interests and expertise. The
Society holds regular meetings and seminar programs (with simultaneous linkages to all main centres),
and is currently organizing its first national risk management conference scheduled for September 2002.
Through its website (http//:www.risksociety.org.nz) and electronic newsletter, members are able to keep
abreast with a range of risk-related issues, have access to specialist opinion on topical matters, and gain
entry to international risk management sites.

A Concluding Comment: Some Generic Risk Management Issues

While nations such as New Zealand provide evidence that risk management can be practically applied,
there are many issues that still need to be worked through. Many of these issues have to do with
operationalising the concept: specific issues relate to the development of an accepted practice ideology,
as well as solving the question of who is ‘qualified’ to perform risk management actions. Other issues
pertain to the concept of risk management itself, and in particular challenges to the accepted wisdom
about what ‘risk management’ has been and what it should be. In this respect, three major issues should
be acknowledged that currently hinder the overall development of risk management:

• There is no commonly accepted definition of risk. 
• There is no commonly accepted process for pursuing risk management.
• Risk management is an exercise in dealing with uncertainty and, similar to other issues of

uncertainty, there are no readily apparent solutions that will provide assurance. 

That risk management might be misemployed is in large part dependent on how well integrated the
technical and non-technical aspects of the process are. The greater the integration, the greater the likely
success of risk management will be. Conversely, the lower the integration, the greater is the likelihood of
disappointment and/or failure. The point is that while there is nothing inherently wrong with risk
management, there is often room for significant improvement in the way that the process is pursued. The
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table below summarizes some major issues that need resolution before risk management, as the concept
has been defined in The Standard and described in this paper, is institutionalized.

Table 3: Institutionalizing Risk Management: Some Challenges and Issues

Key challenges Developing an accepted practice ideology that meets the needs of all stakeholder
groups
Shifting peoples' minds. Getting people to unlearn what they have been
thinking/doing previously so as to allow themselves to relearn a new, more
inclusive, approach
Time to allow new thinking to settle in. Accepting that developing RM is itself a
long-term strategy

Key issues RM is a process (a way of life), not a product/commodity – a key issue is how to
change from one life/system style to another
Moving from an exclusive technical approach to an inclusive stakeholder
participative approach
Gaining agreement on both problems and solutions by the majority of affected
stakeholders. Recognizing that while expedience is a part of life, it also
compromises
Operationalising RM - especially Establishing the Context, and Communicating,
Consulting (and identifying) stakeholders
Correctly identifying the risks and their likely impacts and not becoming victims of
past experiences
Working on the knowledge that risks can also be positive
Getting established researchers/practitioners to stop thinking that Risk Management
is synonymous with Risk Assessment – and that it is just a technical issue to solve.
Getting academics to be practical – stop offering single-issue solutions. Risk
management is multi-dimensional
Getting politicians/policy-makers to accept that RM requires proactive measures
that may not reap immediate (political) dividends.
Getting practitioners to actually work with public. Consensus-building and a
participatory process is essential
Ridding agencies of turf battles and acknowledging that RM is a whole-of-
government issue. Coordination is a major ingredient for RM. 
Fostering public-private/civil service-citizen links. Effective RM solutions are
whole-of-society issues.
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LEGAL AND INSTITUTIONAL ARRANGEMENTS FOR DISASTER
MANAGEMENT IN NAWALAPITIYA URBAN COUNCIL, SRI LANKA

PARTICIPATION PAPER

K.P.G. Sumathipala, Nawalapitiya Urban Council

1. INTRODUCTION

NAWALAPITIYA has been identified as a 4th order town in the urban hierarchy of the Central Province
of SRI LANKA. 

It is located in the picturesque central hills of eye-catching beauty of lush greenery, 40km away from
KNDY- the last Kingdom of the country and 112km away from COLOMBO the capital. 

As per the last census that was carried out in 2001, the population of NAWALAPITIYA is 14,000 and it
attracts a floating population of near1y 10,000 daily. This indicates the potential of the town as a service
and a commercial center in the Province, although it was originally started as a railway town in 1879. 

The mixed agriculture consisting of tea (major export), paddy, vegetables, minor crops and foreign
employment support the economic base.

The urban council area covers 262 hectares and the average population density is about 55 persons per
ha.

2.0. BACKGROUND

The following important facts

• The elevation 560m - 830m above MSL 
• The annual rainfall 4000 mm - 5000 mm 
• The temperature 19oc - 32oc 

• The flowing of the Mahaweli - the longest river - through the town created an atmosphere for some
of the Natural Hazards such as:

• Earth slips 
• Rock falling 
• Bush fires 
• Floods 
• Lightening
• in NAWALAPITIYA urban area. 

2.1 GENERAL APPROACH

Thus, a prime necessity had been created to look into and take action for the safety and care of the
people.

The local authority that was elected in 1997, understood this problem vibrantly and thought that it should
be addressed for the first time.

While the council was trying to find a Scientific Method as a remedy to this current issue, the Center for
Housing Planning and Building (CHPB) came to us on the evening of the 22nd November 1997 and
explained the Objectives of the Sri Lanka Urban Multi-Hazard Disaster Mitigation Project (SLUMDMP),
why Nawalapitiya Urban Council (NUC) Area had been selected and the role of the Council.  

The aim of the project was to establish mechanisms of Disaster Mitigation in Sri Lanka and build
capacities of the Local Authority staff in Natural Disaster Mitigation. 
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The project was not a financial support. But something beyond, something deeper, something that built
the sense of awareness, preparedness, pro-activeness among the councilors and the officials towards
Management & Mitigation in Natural Disasters.

The main project activities were to implement a Demonstration Project in the Ratnapura Municipal
Council (RMC) Area which was identified as the Demonstration City and a Replication Project in the
Nawalapitiya Urban Council (NUC) Area as the First Replicating Town.

It was, what made us ticking. We felt it that this concept was constructive and should be disseminated
among our people for their safety.

2.2 SLUMDMP INVOLVEMENT
Regional Workshop on Best Practices in Disaster Mitigation60

 

Sri Lanka Urban Multi-Hazard Disaster Mitigation Project (SLUMDMP)

Project Management & Training
Center for Housing Planning and Building (CHPB)

Technical Support:
National Building Research

Organization  (NBRO)

Mapping & Planning:
Urban Development Authority

(UDA)

Demonstration City
Ratnapura Municipal Council

(RMC)

Replication Town 
Nawalapitiya Urban Council

(NUC) 



Policy, Legal and Institutional Arrangements

Regional Workshop on Best Practices in Disaster Mitigation 61

3. LEGAL AND INSTITUTIONAL ARRANGEMENTS FOR DISASTER
MANAGEMENT ADMINISTRATION STRUCTURES 
 
3.1 Sri Lanka 

SRI LANKA consists of 25 administrative districts and nine provinces. The hierarchy of Regional
Administration that supports the Central Government now consists of Provinces, Districts, Divisions and
Grama Niladhari Units in the Decentralized Administration System.

3.2 The Hierarchy of the Local Government

Central Government

Provincial Councils

 Municipal Councils                      Urban Councils             Pradeshiya Sabhas

3.3 ADOPTION BY NAWALAPITIYA URBAN COUNCIL

3.3.1 Urban Councils Ordinance      (Chapter 255)

an ordinance to make provision for the Establishment of Urban Councils for   the purpose of Local
Government in Sri Lanka No. 61 of 1939 

3.3.2
the declaration as an  Urban Development Area under UDA act No. 41 of    1978 - Gazette Notification
of 100/4 of 4th August 1980.

3.3.3 NUC Institutional Arrangement  
Council

Chairman
(Chief Executive Officer)

Secretary – SLAS ll
(Chief Administrative Officer)

Divisional Environment Officer                                     Other Heads of Departments

4 DEVELOPMENT OF THE ACTION PLAN

4.1 Hazard Identification Workshop

• Resource persons & participants were selected (elder citizens to share past experiences.),
• preliminary awareness made, 
• lively discussions held & collective efforts done, 
• hazards prone areas and stakeholders were identified 
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4.2 Hazard Mapping and Land use Zonation Plan 

• all maps and plans were developed by UDA with the technical support of NBRO including
data and vital information found at workshops.

4.3 Action Plan

• a comprehensive Disaster Mitigation Action Plan was formulated with community and expert
participation incorporating of mitigatory measures. 

• people thought that it is fate 
• The poverty 
• Though the people were aware of the possibility and the occurrences of natural hazards, they

were not aware of any planning tool available for mitigation. 
• They were not prepared to learn due to the rare occurrences
• The social degradation 
• They had other priorities than learning and collective approach
• The language barrier
• No political and community leadership and no NGO's and CBO's were involved
• The government, provincial and local authority officials were unaware of natural hazards and

vulnerability and that these hazards were occurred in their respective areas too.
• The impact and the losses were minimum at times, so that they could be forgotten 
• Attitudinal changes needed 
• Reluctance to migrate to safer locations due to the reason that they are not provided with

closer places to town to settle. 
• No budgetary allocations were prepared 
• Development applications 

• Building codes
• Construction codes 
• NBRO investigations 
• Planning committee

• A vacant plot (6ha) had been identified by UDA for settlement under the development plan
• This plot was an old landslide that nobody knew 
• Introduction of hazard zonation all understood of the vulnerability including UDA & NUC

• The construction contractors and craftsmen do not like to change their traditional methods.
• Preventive measures are very expensive so that they are being neglected.
• The destruction of property or life is not estimated before disasters.
• Low-income earners tend to construct in disaster prone areas due to low cost.
• The priorities of any individual may different from one another.
• Sometimes higher lands are not belonging to the actual victims so any activity that takes place

in highlands aggravates vulnerability.
• It is not easy to integrate mitigatory measures actively into the existing institutional framework

and do not consider prevention is also one of the duties. 



HIGHLIGHTS OF EMERGENCY MANAGEMENT AND RESPONSE PLAN
(EMRP) FOR RATNAPURA AND EXPERIENCE ON REPLICATION, SRI

LANKA

Geethi Karunaratne, Center for Housing Planning and Building

1.0 Introduction

Background

The development of this EMRP for the Ratnapura Municipal Council has been possible only due to the
intervention by the Sri Lanka Multi-Hazard Disaster Mitigation Project (SLUMDMP) implemented
under the AUDMP of ADPC.   With the commencement of the demonstration activities, the municipality
established its Disaster Mitigation Steering Committee (DMSC) in 1997.   This was established to
facilitate interdepartmental and interagency coordination during a disaster for emergency preparedness,
response and recovery. The DMSC has proven itself to be one of the first of its kind among the local
government institutions ever developed for the purpose of Disaster Management.  During the 1st meeting
with the SLUMDMP officials, the DMSC expressed the need for sustainable mechanisms for combating
natural disasters and for establishing procedure for disaster management in Ratnapura MC area.  The
EMRP is one such procedural requirement developed by the SLUMDMP.

This Emergency Management Response Plan is designed to help the MC better understand how the
DMSC is organized to respond to future emergencies.  

Main Considerations in Developing the Plan

In developing the plan the following were established:
• Policies and Objectives
• Operational Priorities
• The main disasters affecting the Ratnapura area
• Activities for emergency response

The Plan Design

The plan was developed in consultation with the users who will be responsible for implementation,
updating and reviewing it periodically.  It is designed to,
• Reflect the organizational structure for emergency management
• Ensure commitment to the policies and concepts contained in the National Disaster Management

Plan
• Reflect the needs of the community
• Incorporate various agencies roles and responsibilities
• Maximise the efficient use of resources

The Users of the Plan and the Responsibility

The main users are,
• The political leadership
• Municipal commissioner
• Officials of the MC
• Service departments operating within the area (national and provincial)
• Community based organizations (CBOs)
• NGOs
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The Municipal commissioner is responsible for making this a live document and for implementation,
updating, revision and amendments as necessary along with the above parties, under the guidance of the
Mayor with the approval of the council. All parties mentioned above will be responsible for
implementation in general.

The heads of departments, in addition to their roles and responsibilities during a disaster, will have to
play a major role in improving the document after periodical evaluations or after a disaster situation.
They can see the pluses and minuses when using it in a disaster and improve the plan accordingly.  

NGOs too have a responsibility for critical evaluation of the procedures.  As they know the difficulties of
the community and implications, it is their duty to show the shortcomings and assist in effecting the
necessary changes.

2.0 Main Considerations

Policies and Objectives:

Disaster response is a combination of actions that are needed to be taken by people and institutions in the
face of a disaster to ensure minimum losses.  Disaster response mainly includes the implementation of
disaster preparedness plans and procedures, early warning and rehabilitation programs.  The plans are
thus directed towards the following policies and objectives:
• Protection of life and property from disaster is a core responsibility of the government and the

community at large
• Government will partner with non-governmental organizations and community groups in all phases

of disaster management
• Public awareness and education is an integral component of a comprehensive disaster management

program
• Disaster operations rely on the normal authority and responsibilities of the government, with

additional authorities that may be invoked under certain conditions.  Government at all levels must
work together and coordinate their cooperation to meet disaster’s challenges.

Operational Priorities:
• Protecting human life (the highest priority)
• Meeting the immediate emergency needs of people, including rescue, medical care, food, shelter and

clothing
• Restoring facilities that are essential to health, safety and welfare of people (medical, sanitation,

water, electricity and emergency road repair)
• Meeting the rehabilitation needs of people, including temporary housing and employment
• Mitigating hazards that pose a threat to life, property and the environment

The main disasters affecting the Ratnapura area:
• Floods
• Landslides
• Land Subsidence
• Epidemics
• Erosion

These events can be categorized in to two groups as:
• Floods, landslides, subsidence - Rapid onset disasters
• Epidemics. Landslides, Erosion - Slow onset disasters

The plan primarily deals with the rapid onset disasters such as, floods and landslides, and the most of the
activities connected with slow onset disasters is expected to be handled under normal circumstances.
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Activities for emergency response:
• Emergency warning
• Evacuation
• Search and rescue (S&R)
• Post disaster assessment
• Emergency relief
• Logistics and supply
• Communication and information management
• Survivor response and coping
• Security
• Emergency operation management
• Rehabilitation and reconstruction

3.0 The Planning Process

This plan was developed in consultation with users who are responsible for updatement and review
periodically.

It is designed to
• Reflect the organizational structure for emergency management
• Ensure commitment to the policies and concepts contained in the National Disaster Management

Plan
• Reflect the needs of the community
• Incorporate various agencies’ roles and responsibilities
• Maximize the efficient use of resources

The main users of the document will be the political leadership and officials of the municipality and
associated service departments under the provincial and central govt. operating within the Ratnapura
district, community based organizations and NGO’s.

The emergency response has to be carried out in a manner that contributes to long-term development
goals and reduce the vulnerability to any future occurrence of potentially damaging events of similar
nature.

4.0 Coverage of the plan

The plan is in three parts and provides the institutional structure for managing disasters before, during
and after the disaster.

Institutional Arrangements

Part I of the report outlines the institutional arrangements, interdepartmental linkages and the role of the
NGOs, voluntary agencies and local communities.  It puts in place the mechanisms for plan
dissemination and update.  The main aspect here is the appointment of the disaster management steering
committee under the chairmanship of the Mayor and the Commissioner who would be responsible for the
administration of the plan.

Multi Disaster Response and Mitigation Strategy

Part II of the plan provides a Multi Disaster Response and Mitigation Strategy and a Short-term Strategy
that include the roles of the various institutions in capacity building and public awareness.  Land use
planning, regulations and the role of media are also included.  This part provides details of the structural
and non-structural mitigation measures and the mitigation options available.  
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Operating Procedures, Guidelines and Standards

Part III provides information on operating procedures, guidelines and standards, which should be
maintained.  This part presents the guidelines for various departments during different stages of the
disaster cycle.  The plan also covers the standards of service for food, water, shelter and health services
and details of reporting and monitoring tools.  Information on the roles and responsibilities of various
departments such as the police, public health, electricity board, irrigation department, agriculture, water
supply, public works, telecommunication and the road authorities are given in detail.  

5.0 Implementation

Legal Status of the EMRP

At present the EMRP does not have any legal status.  The statute to establish the Provincial
Environmental Authority for Sabaragamuwa Province is being drafted.  This Act will include a clause
that makes disaster management the responsibility of the Provincial Council with legal empowerment for
implementing disaster management activities.  

In addition, as an activity of the SLUMDMP, the ministry of Housing and Plantation Infrastructure has
made a request to all the Provincial Councils to initiate similar action for legalizing disaster mitigation to
make these activities mandatory in the provinces.

Implementing Authority

In the case of Ratnapura, the Municipal Council was to be the implementing authority.  In the other local
authorities of the province, the implementation responsibility will lie with the respective authorities and
the respective Mayor or the Chairman would chair the Emergency Operation Centre.  The Chief
Secretary of the province will be considered as the Provincial Disaster Manager. 

Present Status of Implementation

The Ratnapura MC has not yet started implementing activities.  Activities will have to be taken up for
continuation of activities with the new council, which came to power in the recent elections on 22nd May.
The first action would be a meeting of the Disaster Management Steering Committee with the simplified
EMP that has already been submitted to the MC.

6.0 Replication

Nawalapitiya Urban Council

In the Disaster Mitigation Action Plan Nawalapitya UC had identified the need to develop the EMRP for
the UC and the SLUMDMP has now developed the draft document based on the Ratnapura EMRP with
necessary adjustments and making it simple.  It has been translated in to the local language.  Adoption of
the same in the UC and preparatory activities for implementation is yet to be done.

Colombo Municipal Council (CMC)

Colombo MC from sometime had appointed a Steering Committee for Emergency Preparedness and
under the Replication Phase, the SLUMDMP had an activity to assist the CMC to develop the EMRP.
The CMC had appointed the Director (Training and Development) as the coordinator for this work, who
worked with SLUMDMP in this activity.  CMC has now developed the draft plan in a very simple form
for convenience in implementation.  A workshop to discuss the plan and to get a feedback from all the
stakeholders will be held in the very near future.  Once the draft is finalized the MC will take action its
the adoption and implementation.

Local Authorities (LAs) prone to floods along the lower stretches of Kelani River

At the workshop held in March 2001 for the political heads and officials of these LAs to develop the
Disaster Mitigation Action Plan they had identified the need for an EMRP to respond in case a disaster
occurs.  In order to assist them the SLUMDMP has now developed a simple generic draft document
based on the Ratnapura EMRP with necessary adjustments.  It has been translated in to the local
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language.  This will be made available to the local authorities for developing a specific EMRP applicable
to the given LA. 

7.0 Strengths, Obstacles and Lessons Learnt

• The high level of co-operation by the Mayor and officials of the Ratnapura Municipality during the
hazard identification workshop prior to this activity and the initial stage of this activity was a
strength

• The willingness of ADPC to provide a consultant was helpful for finalization of the EMRP 

• Change of the Mayor in the Ratnapura MC was a drawback, delaying the matters pertaining to
establishing the legal framework for implementation of the EMRP

Lessons Learnt

• Cooperation of Mayor and officials of the selected municipal council is essential for successful
implementation of activities of this nature

• A plan of this nature which is to be used during a disaster must be simple, so that those involved will
find it easy and convenient to act according to the instructions provided
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HAZARD MAPPING AND RISK ASSESSMENT
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ABSTRACT

This working paper provides a conceptual and theoretical background for the Hazard Mapping and Risk
Assessment theme. The Hazard Mapping and Risk Assessment theme provides guidance to help those in
authority address the affects of natural, technological, and human hazards on a community’s vision for
the future.  Hazard Mapping and Risk Assessment are essential to understanding and addressing risks
that can interfere with a community’s ability to achieve that vision.  The working paper provides sample
initiatives and case histories to support and facilitate this theme. 

1.0 Introduction

Working Paper Outline

The following provides a brief description of each section included in this paper:

Section 1: An Introduction to the Hazard Mapping and Risk Assessment theme, including an
outline of the working paper, basic definitions, a description of approaches and
methodologies based on different hazard types, and an overview of hazard mapping
and risk assessment initiatives at city level in Asia based on a multi-hazard scenario.

Section 2: The Importance of Hazard Mapping and Risk Assessment in the establishment of a
sustainable, effective community risk management program.

Section 3: Identification and discussion of the essential elements involved in Hazard Mapping and
Risk Assessment, including stakeholder support and involvement, identification of
target risk management outcomes, balancing desired  outcomes against data quality,
data resolution, establishing risk indicators and cost constraints to determine if
sufficient to achieve desired effect, etc. 

Section 4: Identification and discussion of issues from which to extract lessons learned that can be
used to strengthen Hazard Mapping and Risk Assessment projects 

Section 5: Case Studies to demonstrate the application of Hazard Mapping and Risk Assessment
to managing community risk and to identify elements included

Introduction to Hazard Mapping and Risk Assessment Theme

Risk management provides a comprehensive approach for developing and implementing sustainable and
effective risk policies and interventions to manage the adverse effects of accidental losses, such as those
related to natural hazard impacts, and of business losses, such as speculative annexation of property. Risk
management consists of both a management process and a decision-making process.   The traditional
elements of management – planning, organizing, leading, and controlling – are applied to each of the five
steps of the risk management decision-making process (from Essentials of Risk Management): (1)
Identify and Analyze Loss Exposures; (2) Examine Alternative Risk Management Techniques; (3) Select
Risk Management Techniques; (4) Implement techniques; and (5) Monitor Results.  Table 1 shows each
of the workshop themes within the corresponding step in the risk management process.

Decision-Making Process: The Hazard Mapping and Risk Assessment theme is the first step of the risk
management decision-making process in which potential loss exposures are identified and analyzed. 
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This step focuses on the three elements that together define the risk (e.g. identify loss exposures): (1) the
probability of a hazard occurring, (2) the values exposed to potential hazard impacts, and (3) the
vulnerability of the values exposed to the hazard.  These risks are then analyzed for their potential to
prevent the organization from achieving specifically defined goals and objectives.  Only those risks
capable of preventing the organization from successfully accomplishing their goals and objectives are
considered significant.   Hazard mapping is one of a number of tools for combining and displaying risk
information.

 Hazard Mapping and Risk Assessment forms the foundation of the risk management decision-making
process by providing information essential to understanding the nature of the community’s risk.  This
first step in the risk management process seeks to answer the question “What risks potentially interfere
with the community’s ability to meet the goals and objectives defining the community’s vision for the
future”.  Based on the information from this theme, the risk manager can: (1) identify risk management
strategies (doing the right things to manage risk consistent with the community’s vision); (2) identify
operating strategies (doing the right things in the right way to control risk); (3) identify financial
strategies (providing funds in the amounts and at the times necessary to finance recovery); and (4)
evaluate the effectiveness of the comprehensive community risk management program (identify
indicators of risk against which to measures success).

Table 1. Steps in the Risk Management Process

Step Risk Management Process Theme  Theme Description

3
Policy, Institutional, and Legal
ArrangementsOne Identifying and Analyzing Loss

Exposures 1 Hazard Mapping and Risk Assessment

Two Examine Alternative Risk
Management Techniques

2 Mitigation Planning and Implementation

Three Select Risk Management
Techniques

2 Mitigation Planning and Implementation

2 Mitigation Planning and Implementation 
4 Public Awareness and Social Marketing
5 Capacity Building
6 Promoting Safer Building Construction
7 Community Based Approaches to Disaster

Mitigation

Four Implement Techniques

8 Climate Applications and Preparedness
Five Monitor Results

Management Process: The four management tasks are applied to each step in the risk management
decision process as show on Table 2 for the Hazard Mapping and Risk Assessment Theme.  Table 2
shows the elements and activities associated with each task.

Table 2. Management Tasks in the Hazard Mapping and Risk Assessment Theme

Step One:  Hazard Mapping and Risk Assessment (Identifying and Analyzing Loss Exposures)
Tasks Elements Activities

Study Region
• International, national, district, division, province, city, village, etc
• Establish boundaries for comparing variations in risk 

PLAN

Program
Owner

• Municipality    
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• Obtains commitment of City Officials
• Plans, organizes, leads and controls the Risk Management program
•  Ensures all four management tasks are carried out for each step in

the decision-making process 
• Establishes schedule for updating information
• Estimates and budgets for cost of obtaining information 
• Prepares a program blue print that outlines tasks, responsibilities,

budgets, etc.  This may be multi-phased.
Program
Manager

• Establishes a Municipal Planning Team 
o Identifies risk management goals and objectives based on City

policy statements, City services, plans, legislation, focus groups,
interviews, historic events, etc.

o Identifies sources of data necessary to define potential risks
capable of obstructing goals and objectives

o Sets meeting times and locations 
• Establishes a Stakeholders Group involving individuals,

organizations, technical experts, etc. capable of helping the
municipality with the risk management program 

• Uses municipal goals, objectives, and available resources to
determine the types and format of information to be collected

Program
Policy

• Establishes the commitment of City Officials to risk management 
• Provides guiding principles based on the steps taken above

ORGANIZE
Authority,
Responsibility 

• Obtain authority to gather desired information
• Prepare data collection procedures and instructions
• Determine who will report to whom

LEAD
Data
Collection
Team

• Meet with the managers, technical advisors, etc., whose departments,
organizations, or agencies will be responsible for providing
information

• Provide data collection instructions 
• Follow-up with those who will be doing the data collection

Data
Collection
Standards

• Establish standards for data quality and data collection timeliness
• Compare actual data collected against standards
• Correct and improve poor data as possible

Training
• Provide specialized training to assist in data collection, such as

interview techniques, mapping, GIS, etc.
Exercise • Practice collection process, e.g. small pilot study

CONTROL

Monitor • Document and Follow-up with each activity
• Analyze significance of data collected (risk assessment)
• Review and revise data collection process as necessary
• Prepare results for use in Step Two (Identify and Examine

Feasibility of Risk Management Techniques)

Basic Definitions

The terms hazard, hazard assessment, hazard mapping, risk, risk assessment and many other risk
management concepts have been used interchangeably to mean different things and have been used
differently to mean the same thing.  This blurring of meanings makes it necessary to provide working
definitions for the terms and concepts as they are used in this working paper.  One must be sure to
understand the author’s definition of these words when using various reports and publications pertaining
to risk management, hazard management, etc.   The following are definitions of words commonly used in
risk management programs.

Risk Management: Risk management is both an administrative and decision-making process for
addressing the potential adverse effects of accidental and business losses on an organization’s capability
to accomplish business goals and objectives.  Risk management focuses on managing potential losses
capable of interfering with the service goals and objectives of non-profit organizations.  
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Accidental Losses: Accidental losses include those from unintended impacts, which were not
intentionally caused by the organization or community that sustained the loss.  While accidental losses
are sometimes restricted to mean only those that produce either a loss or no loss (pure risk), a broader
meaning includes the adverse effects of any unplanned event.  In this broader meaning, losses related to
earthquakes, fires, injuries, liability claims, etc are referred to as “casualty risks or hazard risks”.  The
other accidental loss categories include: liquidity risks, market risks, political risks, and technological
risk (failure to keep pace).  The working paper will focus on accidental losses related to hazard risks.  It
is important to note that often hazard risks are a small part of a community’s potential loss exposure.

Business Losses: Business losses include losses related to speculative decisions.  These decisions may
have one of three possible outcomes: gain, loss, and no gain or loss as apposed to accidental losses which
result in either a loss or no loss. In a non-profit organization, the possible business outcomes include
budge surpluses, shortfalls (with a corresponding inability to provide services), and budget neutrality.
Business decisions provide the context within which accidental losses are assessed and managed.   As an
example, a Boeing Executive stated that Boeing is in the business of making airplanes.  In as much as a
hazard mitigation measure can be shown to help Boeing achieve that goal, then it would be considered a
positive step.  Similarly, if a mitigation measure cannot be shown to help Boeing achieve their business
goals, then that measure is not considered “cost effective” regardless of the cost.

Comprehensive Risk Management: A Comprehensive Risk Management program would address both
accidental and business losses.  This integrated approach to risk management shifts the focus to “an
organization’s overall capacity to cope with losses, regardless of whether those losses stem from fires,
lawsuits, or poor business decisions …” This shift underscores the necessity of managing accidental
losses within the context of business (e.g. community) goals and objectives and applies greater emphasis
on the administrative/management issues involved in making risk management decisions 

Consequences:  The property, personnel, income, and legal losses resulting from the impact of a hazard
on the community values exposed to potential loss.  The consequences may be described subjectively
using terms such as very high chance of disruption or mathematically such as one in a million chances of
damage or a 2% probability of extensive damage, etc.  Consequences are the outcome of the impact of a
potential hazard on the combination of a specific exposure and its associated vulnerability(s).

Exposures:  The types of values at risk, including (1) property, (2) personnel, (3) net income, and (4)
liability (duty to others).  Liability includes legal obligations to comply with worker safety regulations,
provide employee benefits, comply with environmental regulations, and other legal requirements, such as
local ordinances.  Liability as used in the working paper refers to the organization’s duty to others as
established by policy, law, custom, community values, or other real or perceived duties owed to the
community.  Note that exposures are specific to an individual, organization, or business.  For example,
community property exposures include all buildings, land, furnishings, and equipment, etc. owned by the
community.  It does not include property owned by individuals or national governments.  However, the
community may be obligated by law to protect non-community owned property from fire, vandalism, etc.
Community owned property used to fight a fire would be exposed to potential losses.  So would
personnel (fire fighters), income (emergency budgets), and liability (law suits related to performance).  It
is essential in assessing risk to determine who “owns” the risk.

Event/Incident:.  “An instance or occurrence of a particular hazard.  One event may include a number of
different hazards (e.g. an earthquake may generate a tsunami, a landslide and a fire”.  (B.C Hazard, Risk
and Vulnerability Analysis 1993)

Hazard Mapping:  Hazard mapping is the process of identifying and displaying the spatial variation of
hazard events or physical conditions (e.g. potential ground shaking, steep slopes, flood plains, hazardous
materials sites, climate zones, etc).  Important variables involved in mapping hazards and interpreting
hazard maps include the size (scale) of the area to be mapped, the availability and completeness of data,
the cost of collecting and mapping data, etc. 

Hazard Assessment:. The probability or chance of an event occurring in a particular area based on
geological evidence, historical data, and projections derived from theoretical analysis.  Some hazard
assessment results can be mapped, such as potential frequency and severity of ground shaking.
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Mitigation: Actions taken to eliminate, prevent, or strengthen community exposures to achieve target
risk levels.  Occurrence of a hazard tests the effectiveness of mitigation measures to improve
performance and lower damage, injuries, and/or financial losses.

Peril: Peril is typically used by insurance companies to refer to the causes of loss, such as explosion or
earthquake, covered by the policy.  Since a policy might not cover all losses caused by a particular peril,
the language in the policy may provide a detailed description of the perils (causes of loss) that are
covered.   Thus, the losses related to ground failure may include settlement of the foundation of the
house, but not land slide.  Hazard is a broader term generally indicating all potential sources of adverse
impact.

Preparedness:  Actions taken to reduce risk by improving the community’s emergency response and
recovery capabilities.  A hazard event triggers the activation of emergency response and recovery plans
prepared to rapidly stabilize and control hazard impacts.  Mitigation and preparedness actions are
complementary approaches to reducing loss. The most rapid and effective response will not undo the
immediate losses triggered by the hazard on-set.  The focus of preparedness actions is on executing
effective rescue, containment, salvage and recovery.

Probability:.  The chance that an event can be expected to occur.  Probabilistic methods follow the “law
of large numbers”, which requires stability and independence of events over time.  A probability forecast
requires a large amount of data on past events so that a reliable pattern of occurrence can be established.
In addition, the conditions that established that pattern must remain stable.  The historic record may not
be long enough to establish a reliable pattern of occurrence for many natural hazards.  If the mechanisms
causing the hazard are well enough understood, then probability can be calculated using analytical means
rather than observations of real events.  Probabilities can be very helpful in forecasting future events, but
the dependence on the stability of the environment, the completeness of the data, the consistency of the
data, and the independence of each event needs to be taken into consideration when evaluating the
accuracy of results.

Risk:  Risk may be defined as the likely consequences (damage, loss, etc.) that may result from the
impact of an event on exposures (values at risk) with specific event related vulnerabilities.   Risk may be
considered the combination of hazard, vulnerability, and exposure.  An event resulting in unacceptable
consequences may be considered a high-risk event even if the probability of occurrence is low.  For
example, a nuclear accident or catastrophic earthquakes are potentially high impact events that may be
considered high risks even though the frequency might be low. Similarly, a low impact/high frequency
event may trigger unacceptable cumulative consequences.   Such an event may be considered a high risk
even though the individual impact of any one occurrence is low.  Risk may be described subjectively
(e.g. high, medium, or low) or mathematically (e.g. 10% probability in 50 years).  Risk combines the
following three elements:

• Values at risk (Exposure)
• Hazard (Sources of harm; Likelihood that a potential hazard will occur)
• Vulnerability (Probability that a value at risk is vulnerable to potential damage, financial loss, etc.; )

Risk Assessment:
The risk assessment defines the nature and severity of the risk problem through two primary steps: 

 Risk identification focuses on four tasks: (1) clarifying stakeholder risk management goals and
objectives; (2) identifying what exposures are necessary to accomplish those goals and objectives; (3)
identifying potential hazards; and (4) assessing the vulnerability of identified exposures to the potential
hazards.

 
Risk analysis examines the significance of identified risks on the community’s capability to achieve
defined goals and objectives.  Gasps in understanding the nature of the hazard and uncertainties in
expected hazard impacts lead to less accurate risk assessments.
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Risk Evaluation:  Risk evaluation is a process for evaluating what to do about the risk, including
evaluating the feasibility of possible risk interventions.   Integrates risk assessment results with the goals
and objectives of the community risk management system.   

Risk Policy:  Community risk policy is a written statement that communicates the purposes of the
community’s risk management program and the actions others can take to contribute to that effort.  The
policy establishes (a) program goals and objectives, (b) defines duties and responsibilities of those who
will implement risk management measures, (c) coordinates the treatment of potential risks on a
reasonably standardized basis within community organizations/departments/neighborhoods, etc., (d)
establishes communication channels and management information systems, and (e) provides for program
continuity and facilitates transition when the stakeholders organization changes (adapted from Essentials
of Risk Management, 1997).  Annex 4 provides a sample community emergency management policy that
defines the community’s emergency management program.

Scalar:   A quantity like mass or time that is described by a real number and, therefore, has no
directional component.   

Stakeholders:  Those individuals and organizations that literally have a stake in the outcome of the
community risk management process.  They may be directly responsible for reducing a specific
community risk, such as fire.  They may be directly affected by community risks and/or the measures
selected to control them, such as the local residents and businesses owners. They may have information
important to mapping hazards or assessing risks, such as local geologists, engineers, land use planners,
etc.  Stakeholders seek to define a common vision of community risk.  Each stakeholder also has unique
risk issues that will need to be managed outside of the community-wide context.  For example, potential
flooding damage to housing may be a risk that stakeholders identify as a significant community risk.
However, flooding damage may not be a risk to a particular stakeholder.  Risk is defined from the
perspective of the specific individual, organization, etc.

Vector:  A quantity that is described by both a real number and a direction.  

Vulnerability:   The specific characteristics or conditions of the exposure inventory that increase the
chance that a hazard will cause damage, harm, or loss.   Vulnerability varies according to exposure
characteristics, such as seismic design level, construction materials, demographics, geographic location
etc.    Frequently vulnerability is used to mean both the fragility of an exposure and the exposure itself.
In this paper they are treated separately to keep the different characteristics distinct.  Thus, vulnerability
of a building might be measured in terms of its damage potential; whereas exposure (value at risk) might
be measured in terms of the cost of a building or the number of building occupants.  Together
vulnerability and exposure define the consequences of a potential hazard impact. 

Approaches and Methodologies for Hazard Mapping and Risk Assessment

Risk Management Approach:

The approach taken in this working paper is based on that used by risk managers to address accidental
and business losses likely to interfere with an organization’s capability to achieve its goals and
objectives.  The organization may be a corporation, a public agency, or – as in this paper – a community.
Community risk managers, and others involved in strategic management, start by identifying what the
community wants to accomplish, what it needs to be successful, and what risks would block that success.
Only those risks that interfere with the community’s defined criteria for success are considered
significant and included in the risk management program.  

Community Vision.  The Risk Management approach focuses on first developing a vision of what the
community hopes to achieve.  A vision statement is often part of a community’s General Comprehensive
Plan.  The community-planning department of Hamilton-Wentworth, Ontario, Canada prepared a
community vision that describes how they want the City to look in the year 2020. Since this vision
extended to a vision involving the public as well as City department operations, the public was invited to
play an important part in refining and modifying the City’s vision.  Preparation of the final Vision 2020
was a two-year process.  The Puget Sound Blood Bank in the state of Washington, USA prepared a
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Mission statement emphasizing the center’s key role in providing blood to the community during an
emergency.  This Mission statement guided the development of business recovery and emergency
response goals and objectives.

Policy.  The preparation of a risk management policy sets-forth the commitment of community leaders to
the risk management program and establishes guiding principles for preparing plans and for translating
those plans into action.  The policy helps set the risk management program objectives and targets.   This
approach is consistent with a number of strategic management systems, including Total Quality
Management, ISO 14001, ISO 9000, Environmental Management System (EMS), and NFPA 1600
(National Fire Protection Agency).  Each of these examples includes establishing program policy to
demonstrate senior management commitment and to guide program actions. See Annex 4 for a sample
community emergency management policy.   

Planning.  The Risk Management plan turns the guiding principles included in the policy into action.  

Authorities.   Authorities establish by legislation, ordinance, or custom responsibility for the risk
management program.  

Roles and Responsibilities. it is essential that those who will be directly involved in identifying,
implementing, and/or evaluating risk measures be a part of the stakeholders group who develops the
program. Clarifying who “owns” the risk helps clarify who benefits and who might be asked to pay for
risk mitigation measures. 

These are often complex issues that may require a number of special interest task forces to prepare initial
proposals for specific topics. In an interview with the Risk Manager for the City of Seattle, the
responsibility for paying for emergency response actions was shifted from the City’s general fund to
individual City departments.  This resulted in a greater commitment by department directors and
managers to identify and control risks as a means to protect department budgets.  The Risk Manager has
the responsibility of overseeing the overall City risk management program (the program management
elements of organizing, leading, planning, and auditing), establishes the use of risk control measures, and
establishes the use of risk financing measures.  Other duties may be designated to advisory committees,
departments, stakeholders groups, etc.  However, the Risk Manager will set-up reporting requirements to
ensure that the program is adequately coordinated among City departments.

Hazard Mapping and Risk Assessment are part of the policy and planning phases of risk management
program development and therefore serve to establish the foundation of the program. Feasibility studies
are also part of the planning phase as various options are evaluated against their capability to satisfy
defined program goals and objectives. Plan procedures provide specific guidelines to put plan elements
into action.  Training, education, exercises, and after-action reports support the continual improvement
process necessary to take advantage of lessons learned.  Risk indicators are used to determine if the
program is still on track and to assess what progress has been made.   The themes in this workshop each
address different aspects of this risk management approach.

Program Scope and Planning Assumptions.  Since risk is a function of the perspective of those
stakeholders involved, the community risk manager must determine the program scope as a means to
help identify those stakeholders that should be invited to participate.   The initial program may focus
only on those risks that impact the capability of community departments to provide services as defined
by public policy, comprehensive plans, local ordinances, job descriptions, etc.  Thus, stakeholders would
include effected community departments and department customers.  Or, the program may choose to
address community risks that involve both community departments and public and private organizations.
The scope of the project will depend on a number of factors, including availability of resources, source of
resources, community interest, etc.

Risk Assessment.  In risk management, potential loss exposures are broadly classified into four general
categories:  personnel, liability, property, and income.   The causes of the potential losses between and
within each category will vary widely, including losses related to the impacts of natural hazards;
however, the unifying characteristic is whether or not the potential loss exposure is likely to prevent the
community from achieving established risk management program goals and objectives.   When all the
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contributions to these losses are identified, those that are most significant can be identified and included
in the risk management program.  In this way, one develops a comprehensive picture of what contributes
to the organization’s risk.  Reducing the impacts of natural hazards may be combined with strategies to
reduce potential losses related to other accidental or business impacts.  Addressing a non-natural hazard
impact that results in a significant risk to the community may also reduce the impact of a natural hazard
even though by itself that hazard would not be significant.  For example, traffic fatalities are a frequent
occurrence in many urban communities.  Many lives might be saved by improving a “back-bone” of
improved highway segments.  In addition, this back-bone might reduce damage due to earthquake
shaking and provide a first responder route for City response vehicles.  The Hazard Mapping and Risk
Assessment would contribute both to the identification of the risks involved, but also, if a back-bone
route were to be developed, could help identify the safest route  

Data Collection. There are seven methods are commonly used by stakeholders for collecting information
on potential loss exposures, including information on values at risk, hazards, and vulnerability (modified
from Essentials of Risk Management, 1997).  These methods provide input to the risk assessment,
including risk identification and analysis of the significance of that risk to the community’s risk
management program.  Hazard mapping is a tool for displaying results.  Risk maps may also be used to
display the results of hazard impacts on community exposures derived from the following data collection
methods:

• Surveys and questionnaires
• Loss histories of the organization and other similar organizations
• Financial statements and underlying accounting records
• Other community records and documents
• Flowcharts of community operations (e.g. fire suppression, emergency medical, water supply, sewer

treatments, etc.)
• Site inspections (including technical investigations, such as geologic mapping)
• Consultation with experts inside and outside of the community

The method(s) selected will depend upon the availability of resources and the intended application of the
collected data. There will always be trade offs.  Collecting data that does not contribute to defining the
community’s essential risk management goals and objectives allocates resources to a task that might
better be spent developing strategies to reduce a more significant risk.  For example, surveys and
questionnaires will take less time and money to prepare, distribute, and evaluate then site inspections.
Site inspections, however, will provide greater detail.  If the goal of the data collection is to define
specific hazard zones on a scale appropriate for land use planning, site inspections may be necessary
(unless the data is already available in community or other stakeholder records).  However, if the goal of
the data collection is to identify which of a number of risks are of greatest concerns to stakeholders,
surveys and questionnaires may be more appropriate.

Overview of Hazard Mapping and Risk Assessment Initiatives in Asia  
There are a number of Hazard Mapping and Risk Assessment Initiatives in Asia including the case
histories in this working paper:

Bangladesh Urban Disaster Mitigation Project (BUDMP)
Mitigation planning through community-based approaches that involve a participatory process.

Sri Lanka Urban Multi-Hazard Disaster Mitigation Project (SLUMDMP)
The National Building Research Organization initiated a hazard zonation process to identify
landslide areas in 1991.  This was subsequently extended to multi-hazards as part of SLUMDMP.

Katmandu Valley Earthquake Risk Management Project (KVERMP)
This project focuses on earthquake risks to the Katmandu Valley. A stakeholder approach has been
applied to define seismic issues of local importance.  Outside experts provided technical support,
including an assessment of potential seismic impacts.

Indonesia Urban Disaster Mitigation Project (IUDMP)
Carried out a detailed, 18 month risk assessment of Bandung.  Used a Rapid Risk Assessment
process to replicate the project to 4 additional cities.
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Joint USAID/ADPC in People’s Republic of Lao.
Developed a methodology to weight parameters related to potential flammability.

The Global Earthquake Safety Initiative (GESI) Method
GESI was used in 21 areas around the world, including a number of Asian cities. GeoHazards
International (GHI), a Palo Alto-based nonprofit organization dedicated to improving earthquake
safety in developing countries, and the United Centre for Regional Development (UNCRD)
pioneered a method for assessing and reducing earthquake risk in urban areas.   This method
involves working with stakeholders within participating cities to develop strategies that address local
concerns and supplementing local expertise with that of individuals and organizations from around
the world. 

2 The Importance of Hazard Mapping and Risk Assessment

Hazard Mapping and Risk Assessment are essential to the establishment of a Comprehensive Risk
Management Program.  As noted in the Introduction, Hazard Mapping and Risk Assessment provide the
foundation for the risk management program.  This first step in the risk management process involves
establishing the program goals and objectives and identifying the risks that would prevent them from
being obtained.  Hazard mapping is a tool to display one element of the risk triangle, which includes
hazards, exposures (inventory), and exposure vulnerability.  Risk mapping may display a combination of
these three elements modeled to determine the resulting impact or as isolated elements that can be over
laid to demonstrate contributions to risk.   

Need for Hazard Mapping 
Hazard mapping provides input to educational programs to illustrate local hazards, to scientists studying
hazard phenomena, land use planners seeking to base settlement locations to reduce hazard impacts and
to combine with other information to illustrate community risks.

Community Threat: Hazard maps provide clear, attractive pictures of the geographic distribution of
potential hazard sources and impacts.  These maps frequently provide motivation for risk management
actions that would be difficult to obtain without a compelling visual.  The colors and detail of the map
should reflect the application.  Some motivational maps for the public, for example, would best be very
simple, colorful sketches.  Mapping hazards provides an easily accessible tool for displaying the threat to
a community

Scientific Investigations:  The mapping of natural hazards has long been a key element of scientific
programs to better understand the causes and impacts of natural hazards, such as landslides, floods,
volcanic eruptions, earthquakes, erosion, etc.  Mapping facilitates the identification of relationships
between the distribution of geologic materials and evidence of geologic processes to reveal connections
that would not be obvious if relying on analytical approaches alone.  As more is learned about the causes
and impacts of geologic hazards, hazard maps are produced to show expected future impacts, such as
lava flows from renewed volcanic activity and future flooding.  Similarly, the probable distribution of
toxic gases that could be released by known point sources of hazardous materials can be modeled and
mapped to display the potential areas that would be impacted.

Land Use Planning: Hazard maps may be used to guide future growth in undeveloped areas by
identifying the extent of the hazard problem.  While land use planning provides opportunities to reduce
potential hazard impacts, planning approaches are often difficult to implement within built areas and if
the local view of land ownership stresses individual rights.  However, some types of traditional land
management may help facilitate the implementation of hazard zonation into the land use process.  For
example, the responsibility for protecting specific areas is designated to each clan among the Klingit
Indians in northwestern British Columbia.  This traditional land management approach needs to be
considered as part of any hazard mapping and risk assessment project.  For example, map boundaries
need to identify clan boundaries in order to help local leaders understand what hazards could potentially
impact their area of responsibility.  Ignoring traditional boundaries may result in no one group perceiving
responsibility. 
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Risk Assessment:  Risk Assessment begins with defining the risk management program policy,
including establishing guiding principles.  From this initiation, the scope and participants can be more
easily identified and involved in refining program policies and assist in developing plans.  The three
elements of risk, as noted above, exposures (inventory), hazard, and vulnerability become more easily
assessed after the project is focused on elements of specific concern (the community’s vision for the
future).  The significance of each hazard depends upon its capability to obstruct the community’s vision.
So, before analyzing hazards, the values at risk must first be identified and located.  This typically
requires thinking about the system of essential elements needed to provide a service or quality identified
in the community’s risk management policy.  

3 The elements of hazard mapping and risk assessment

Demonstrate the importance of stakeholder participation in the mapping and assessment
processes, particularly at the community level.

Stakeholder participation is essential to developing risk management strategies that are feasible and
sustainable.  The stakeholder is in the best position to understand the risks likely to obstruct operations,
what measures can be taken to sustain operations and at what cost.  If those who will be directly affected
are not part of the process to identify solutions, then at best more resources will need to be expended to
explain what the program entails than if the stakeholders were involved from the beginning.  At worse,
those who are expected to help implement risk management measures will refuse to do so.  This occurred
when a facility manager for a major US hospital implemented non-structural earthquake hazard
mitigation measures without involving the staff who would be affected.  Within one week, all restraints
were pulled out as they were believed to inhibit operations.  In the City of Seattle, the maintenance
department anchored book shelves in the library without consulting the librarian. The librarian had
rearranged the shelves in a temporary configuration.  She had no idea that it was about to become
permanent.

Emphasize the range of best practices/best applications of hazard mapping and risk assessment
methodologies and identify the target users for each application.

Understanding the target user and how best to design and package materials for their application needs to
be addressed as part of project development and requires stakeholder participation.    Waiting to the end
of a risk management project to identify delivery mechanisms and applications might result in the need
to re-do work that has already been finished or result in a less efficient use of resources.  For example,
the US Federal Emergency Management Agency (FEMA) produced a children’s book and tape using
Sesame Street characters. These books and tapes were distributed to schools.  The schools used a book
for each child in the classroom, but only needed one tape.  The rest of the tapes were not used.  This
illustrates the importance of involving stakeholders in all phases of the project from development
through packaging.

The City of Seattle, Washington, USA developed a home seismic retrofit package targeted to
homeowners and to City plans examiners.  The development team included national, state, and local
building code officials, structural engineers, a financial representatives, a contractor, a FEMA
representative, and the director of a local neighborhood home repair association.  The final menu of plans
and accompanying instructions were then field tested for a year both by the home owners, structural
engineers (some projects required engineering assistance), and the building department.  Revisions were
made to improve the accessibility and technical accuracy of the final product.  The materials were made
available electronically to other jurisdictions and the program has expanded to 9 other local jurisdictions.
In addition, hundreds of homeowners have taken classes through the neighborhood association and a
class has been offered for contractors through the extension program at the University of Washington.
The involvement of stakeholders from outside of the City’s building department is credited with the
successful expansion of this program.
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Hazard Mapping and Risk Assessment Approaches and Methodologies:

General Geologic Hazard Mapping Techniques

• Blank paper may be used to mark original field measurements using compasses, GPS and/or stadia
rods to establish the location of the field area and the orientation of geologic structures. Notes,
symbols, and/or colors are used to distinguish the different types of geologic materials present. 

• Base maps showing topographical features may be used on which to mark the orientation of geologic
structures and the types of geologic materials.

• Air photographs may be used as a base map on which to mark geologic features.  Stereo-optic pairs
enable one to see a three-dimensional display of the area to be mapped.

• Map data can be digitized or scanned to provide an electronic copy for display purposes and on
which to overlay data, such as other hazard information or community information.  Scanned data
produces a scalar map (see Section 8.4) that can only be used for display and overlap purposes.

• Geographic Information System (GIS) provides a means to index attribute data about the
information on the map to specific geographic coordinates.  This spatial link with the database
information provides a powerful method to analyze map data.  Unlike digitized maps, analytical
functions can be developed to model relationships between mapped values to produce results
important to estimating future hazard impacts.    

Specific Types of Hazard Mapping:

A map of each type of hazard has unique features that need to be displayed to provide a picture of the
distribution of the variations in the size and potential severity of the hazard being mapped.  While field
work provides data input for many hazard maps, some data will need to be collected from past impacts,
from archives maintained of records collected from beneath the built environment, from instruments,
and/or from the analysis of other data to develop a model of future impacts.  The methods for collecting
data (e.g. surveys, etc.) are still important in providing input to producing hazard maps.  Understanding
potential hazards typically involves identifying adverse conditions (e.g. steep slopes) and hazard triggers
(e.g. rain fall).  Together conditions and triggers help define the potential hazard.

Flood Maps
In some areas, stream drainage produces stable patterns that are maintained from year to year.  This
is particularly true along major drainage systems through firm to very dense soils with water
carrying moderate or less sediment content.  Other systems may alter course in response to changes
in the landscape (logging, development, etc.), high sediment content (may deposit barriers to
drainage), etc.  It is important when guiding building decisions to understand both the present and
future expected flooding patterns.  Factors of importance include: stream gradient, sediment content,
stream velocity, rain fall patterns and amounts, stream shape, ability of water to be reabsorbed into
the earth, etc.  Together this information can go beyond providing a map showing high water levels
from past floods to supporting the development of hydrological models to estimate the path, size,
duration, and timing of future flooding.

Landslide Maps
Potential landslide maps include the location of past slides, slope steepness, type of geologic
materials, rain fall, geologic stratigraphy (e.g. are loose materials overlying bedrock), etc.  In
addition, it is important to note that there are human activities that destabilize slopes and contribute
to the adverse conditions that promote landslide occurrence:  grading through the toe at the bottom
of a landslide slope; over watering lawns at the top of a slope; ruptured piping within potential slide
areas; overloading slopes; stripping or replacing vegetation, etc.

Shake Maps
There are a number of ways to portray earthquake shaking hazards, including showing how the
severity of shaking from a specific earthquake varies other an area.  These maps are typically called
intensity maps and are based on the observed impacts of earthquakes on the built environment and
on the stability of the natural environment.  
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Maps of earthquake hypocenters (the point on the surface of the earth directly above the origin of the
earthquake) provide a quick visual of earthquake activity and highlights concentrations along local
features, such as faults.  A plot showing the area surrounding each hypocenter within which
structural damage occurred can provide a map capable of illustrating to decision makers that you
own the affects whether or not you own the hypocenter.  This has been useful with state legislators
who might look at the location of an earthquake and dismiss the importance because it did not
appear to influence the legislator’s constituents.

Ground shaking maps may be produced showing the distribution of the specific level of shaking as a
percentage of the force of gravity or other characteristic of shaking for a single earthquake
throughout the area of study.  These maps are frequently difficult for many to interpret unless the
level of shaking is accompanied by a picture showing the type of damages that can be produced by
that level of shaking.  Probabilistic ground motion maps are even more difficult for many to interpret
because they combine the likely ground shaking for all the earthquake sources that contribute to
shaking over a specified time period.  Thus in the Pacific Northwest there are three seismic source
zones each with a unique pattern of earthquake activity (size, frequency).  Together each zone
contributes to the ground shaking likely to occur in the area.  These values are important to
engineering design when it is important to build a structure that is likely to withstand specified levels
of ground motion over specified durations of time.  Many building requirements specified that the
design must be capable of resisting ground motion with a 10% probability of being exceeded within
50 years or once in 500 years.  These maps are of particular use to the design community.

Liquefaction Susceptibility
Liquefaction is the potential for a soil to loose strength and “flow” away.  Specific geologic
materials, such as sandy soils, containing water are vulnerable to liquefaction when a vibration
occurs.  Typically strong vibrations such as those associated with a moderate to major earthquake
are required.  However, there are examples of damaging liquefaction occurring in response to the
vibrations from machinery.  A small-scale liquefaction event can be generated by wiggling ones toes
on a water saturated, sandy beach.  The underlying soil will collapse together leaving air instead of
sand under the toes.  The features that are thus important to a liquefaction map include soil type,
water content, slope, and presence of streams.  Geologic material is critical information to assess the
potential for failure.  For example, there are areas of low-lying, water-saturated soils in the Fraser
River delta near Vancouver, British Columbia, Canada.  While a lot of this area has a high likelihood
of liquefying, recent more detailed mapping identified areas with silty soils that are not expected to
liquefy.  This points out the potential differences in application of a hazard map based on the amount
of data.  Where mapping is general and not detailed, the map is more likely useful to designate areas
where additional studies need to be carried out rather than forbidding development all together.

Scale, data requirements and availability, and standardization in methodologies (depending on
different target users).

Scale.  The scale used in hazard mapping is directly linked to the appropriateness of the application.  The
map scale is a fraction representing what a length measured on the map would represent on the ground.
Thus a scale of 1:1 would indicate that 1 unit on the map would equal 1 unit on the map.  US maps are
typically in units of inches.  So, 1:63,360 indicates 1 inch equals 63,360 inches on the ground or 1 inch
on the map = 1 mile.  The larger the ground measure, the smaller the fraction and thus the smaller the
scale of the map.    1: 12,500 is a larger fraction than  1:63,360.  Thus, a 1:12,500 map is a larger scale
than the 1:63,360.  

The larger scale map covers a smaller area.  This is important because a large scale map covering a small
area enables more details to be mapped.  A map made at a very small scale, on the other hand, will show
very little detail.  A pencil point is about 1/8 inch across.  On the 1:12,500 map, the pencil point will
cover 1562.5 inches (~130 feet).  On the map with a scale of 1:63,360  the pencil point covers 7920
inches (~ 660 feet).  If a land use planner marks a line on a small scale map (large area) to define the
extent of a hazard, the error will be much greater than would occur if a line of the same width were
marked on a large scale (small area) map.  This difference is level of detail represented on the map,
makes scale important in understanding how to interpret the hazard map.   This effects the information
available to decision makers on where to establish hazard zones, restrict development, etc. 
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Data requirements and Availability.  The larger the scale of the map to be produced (smaller the area
mapped) the greater the amount of detail will be shown.  Therefore, the level of detailed data at a specific
location will be greater on a map with a large scale (smaller area) than on a small scale (large area) map.
In fact, data mapped in great detail and then displayed at a small scale, for example using a GIS program,
will lose the original resolution.  If the scale needed does not require great detail, then the extra time and
cost to collect information at that scale would be wasted.  Thus, the availability of data will influence the
scale to be used.

Data Standardization.  In comparing hazard maps and assessing risks it is important to be sure that the
data is comparable in scale, type, units, etc.  It is relatively common to receive data in a variety of units,
such as inches and centimeters.  Setting up data standards needs to be part of project initiations.

Target Users.  Potential hazard mapping and risk assessment end users include structural engineers,
teachers, land use planners, members of the public, etc.  Land use planners typically work with
information capable of describing local neighborhoods in a community.  This is a much smaller scale
(larger area) than would be needed by a structural engineer looking at detailed information involving, for
example, the variation of geologic materials under a single building.  On the other hand, a geologist
interest in regional development of geologic structures, may want a map capable of representing the
entire county or state.  This geologic map might focus on the presence of potential faulting.  The teacher
may want a general map with primary colors very broadly indicating hazard features.

Elaborate on trade-off between cost and accuracy.  In considering the issues of scale and target user
discussed above, it is clear that some users will need less data than others.  Data collection is a large part
of any hazard mapping and risk assessment project.  Issues that influence cost includes the number of
hours that would be required to field map an area, analyze materials, model relationships, etc.  If only
general information is required to accomplish the particular assessment task, the resources committed to
collecting data that exceeds those needs could be applied elsewhere.  For example, instead of hiring
geologists to exhaustively map an area, it might be more important to hold workshops with target users
to discuss their issues of concern, refine the data necessary to support the definition of strategies that
address those concerns, and then collect a more restricted amount of data.

4. Issues to consider

There are a number of issues that are repeatedly encountered when developing risk management
strategies using hazard mapping and risk assessment results.  The following provides a brief introduction
to some of these ideas.  This is intended to foster discussion and to identify additional issues to include
within the final working paper after the regional workshop.

What are the major problems in accessing data and how to deal with them?

Major problems in accessing data include: what data is essential to understanding the risk problem,
identifying data sources (where is data archived), who is responsible for maintaining the data, what is the
data format, can that format be used to map or assess the data, can the data be converted to an appropriate
format, are their confidentiality issues that must be addressed, etc

Step one:  It is essential to clearly define what data will be needed before embarking on a major data
collection project.  Data collection typically takes up the most time and money.  Thus, the stakeholders
group must first clarify the community risk management goals and objectives and then determine what
data is needed in order to accomplish them.  For example, if one of the goals is to improve public safety,
an objective might be to reduce drowning fatalities.  In order to identify appropriate risk management
strategies, data might include: the annual number of individuals who have drowned in the community,
locations, causes, etc.  If one of the goals is to lower costs related to public safety incidents, an objective
might also include costs incurred by the community related to drowning.  This would expand the
drowning information desired, such as past law suits, payments to individuals impacted by a drowning
event, etc.
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Step Two:  The stakeholders group needs to determine what format the data will need to be in.  Can the
risk management group process electronic data base formats?  If so, which ones – Access, FoxPro, Excel,
etc.  What about spatial data?  These are important issues in estimating the time to complete the project
and the costs.  For example, it may be necessary to hire someone to take a database in one format and
convert it to a useable format.  

Step Three:  After determining what data is needed and in what format, the stakeholders group needs to
determine where that data might be located and how to obtain it.  Considerations include whether the
data is already being collected on a regular basis by a city department, a stakeholder organization, etc.  If
not, how can the data be collected and how long will that take?  The most widely practiced methods for
collecting information on potential risks are surveys/questionnaires, existing records/documents/studies,
site inspections, expert opinion, loss histories, financial statements and underlying records, and
flowcharts that show the chain of events involved.  The costs of carrying out each of these methods
varies widely.  Typically the least expensive is the collection of data already being regularly collected by
a city department. 

Given data constraints and possible methodologies, how can we balance the selection of outcomes
so that they can be optimal for end users?

There are two primary requirements to generating outcomes optimized to meet end user needs:  (1)
clearly identify the end users that the risk management program intends to target and (2) involve those
end users in the process. End users will be the most aware of the issues that concern them (risk
identification); ways to communicate with them (e.g. School Facility Manager Newsletter); the context
within which they must implement risk management options, and the relative importance of different
types of risk (e.g. evaluate risk significance).  As part of the process, there is also a greater opportunity to
provide education on the nature and impacts of risks that the end users have yet to experience first hand. 

How risk and vulnerability assessment can actually be used for urban land use planning in practice
to reduce risk?

“A study completed recently by the Institute for Business and Home Safety (IBHS), shows that few (US)
communities – including those that recently experienced a catastrophic loss – have comprehensive land-
use plans that consider natural hazards risks” (Natural Hazard Observer, July 2002).  IBHS in particular
wanted to learn whether community comprehensive plans incorporated safety elements that could help
lower catastrophic risks.   This study determined that the ideal comprehensive plan would address eight
elements.  The elements underlined were represented in over 50% of the plans reviewed and indicate that
most comprehensive plans in the study provide a good basis for future growth and development (taken
from the Hazard Observer 2002):

Plan basics:  A general or comprehensive plan supported by a professional planning staff

Quality data:  Factual data and maps

Identification of issues: Natural hazards and other community issues

Community support and involvement:

Policies that specifically address hazards:

Coordination:  Consistency with federal, state, regional, and internal community plans;
Implementation – goals linked to specific actions; and

Organization:   A plan that is readable, comprehensible, and easy to use.

Obstacles to addressing all elements in the IBHS ideal comprehensive plan noted in the Observer article
include the need for public demand, additional funding, support from elected officials, and technical
assistance.   
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Nevertheless, there are examples of incorporating hazard mapping and risk assessment into urban land
use planning to reduce risk.  The state of Washington requires communities to adhere to the Growth
Management Act, which includes addressing natural hazards as part of land use planning.  A number of
sensitive area ordinances specify requirements for developing property, including restricting
development in areas of high hazard, such as land slide hazards.   The City of Seattle has developed a
landslide risk reduction policy, called the “risk creation” policy by a City legal advisor, that addresses
mitigation in areas of landslide vulnerability.  This is an excellent example of how risk varies according
to who perceives the risk.  From the standpoint of legal exposure (liability risk), this policy potentially
increases the number and possible success of law suits against the City related to land slide failure on
slopes where mitigation measures have been implemented.  In the past when a slope failed that had not
been mitigated, the slope failure has historically been considered an “Act of God” and the City was not
held liable for damages.  However, a slope that has been mitigated has been interfered with and thus
blame may be assigned.  From the standpoint of public safety, loss of life and property to the population
is expected to decrease.  However, note that these are not costs born by the city.  City liability costs and
potential loss of life to City employees responding to landslide disasters is a City owned loss.  So would
be any grants that the City might provide to the population for recovery or costs necessary for rebuilding
City owned systems located in landslide areas, such as the water system.  This illustration indicates the
need to identify who owns the risk, i.e. who will pay the costs, potentially lose lives, disrupt service, etc.
Measures to manage risk can conflict depending upon these issues.

 From a standard risk management perspective, catastrophic risks are typically addressed through risk
financing approaches, such as insurance.  However, insurance may be insufficient to provide the most
basic of risk management goals, human survival.  In addition, loss of confidence in authorities may result
when a catastrophic risk occurs.  Some risk management measures implemented by public entities and
private enterprises to manage lesser risks may reduce greater risks as well.   For example, a City may
have hazardous materials team to address relatively frequent spills from local industries, occasional train
derailment etc.  The capabilities of these teams will be important to larger, catastrophic spills even
though that is not their primary mission.  Risk management provides a systematic process for identifying
and implementing risk control and risk financing measures to address accidental and business risk.
Many of these measures will be significant in the reduction of the potential for larger problems.

 Public demand for measures to reduce potential catastrophic impacts of natural hazards on private
property often conflict with non-risk priorities, including realizing personal investment, daily ambience
conferred by view property, etc.

There is a need to focus on the interaction between data compilation/utilization with an emphasis
on practical applications. What are the examples of interaction and how effective they have been? 

Step One - Project Goals and Objectives: Project goals and objectives must be identified to provide a
framework for the community’s risk management program. As part of this process, the stakeholders need
to describe what they want the community to look like at a specific time in the future.  For example, what
is the vision for a safer more disaster resilient community in the year 2020?

Step Two – Indicators: Indicators need to be defined that will help measure the effectiveness of actions
taken to achieve the community risk management goals and objectives. The community of Hamilton-
Wentworth define indicators as “things we can measure directly which provide us with information and
clues about conditions or trends, which are more difficult to measure.  For example, the percentage of the
population who feel optimistic about the future is an indicator of personal well-being.  What is most
important is that the indicators we use provide a picture of trends in a given condition over time and that
community decision makers have enough confidence in the results to take appropriate actions.”

Step Three – Indicator Requirements: The Hamilton-Wentworth Initiative on Sustainable Community
Development, prepared a desired description of the community in the year 2020 based on the
involvement of 1,000 citizens and the city’s project team.  Vision 2020 sets forth the community goals
and objectives (“Where are we headed?”) and defines indicators to help determine if they are headed in
the right direction (“How do we know we are getting there”).   Indicators were selected in a process that
involved the project team and the public.  Each indicator was evaluated using a score of A (highest) to E
(lowest) (from Hamilton-Wentworth Guide to Participants):
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Measurability.   Is the indicator something that is measurable?  That is, is it sensitive to an improvement
or deterioration in the condition it targets?  Would changes be significant enough to be useful to decision
makers?

Ease of Collection/Cost .  Is the data needed for this indicator already collected, preferably on an annual
basis at least?  Can the information be obtained easily, without extra costs? Can the general public
participate in collecting data?

Credibility and Validity.  Is the indicator easy to understand or will people end up arguing over what it
really means?  Does it measure something that is important to you and the people you know?  Are you
satisfied that the data will be collected in the same manner and under the same conditions from one year
to the next so that comparisons will be valid?

Balance.   Does the indicator link social/health, environmental and economic concerns?  If we modified it
slightly could it describe some aspect of all three?  For example, measuring the number of species of fish
in the harbor tells us about the environmental conditions.  If we measured the number of species of sport
fish we would also learn about economic and social/health considerations associated with a healthy
recreational fishery.

Potential for Affecting Change. Can individuals, groups or communities do something to move the
indicator toward sustainability?  Indicators which require action by those outside our community may be
important but the emphasis should be placed on measuring conditions that we can influence through
participation in the decision-making process or by taking specific actions.

Step Four – Risk Management Example: A flood insurance program has been used to manage
development in areas prone to flooding.  The goal of the flood insurance program is to reduce loss of life,
property, and investments, etc. in the floodplain areas.  Objectives include mapping flood zones, flood
insurance underwriting, etc.  Indicators that might be used to measure the effectiveness of this program
could include:  flood mapping coverage (percentage of flood zones mapped); use of flood maps in local
comprehensive plans; increased number of flood insurance policies; reduction of flood related emergency
response costs; reduction in individual grants to cover personnel flood losses; reduction in public hazard
mitigation grants to cover losses; etc.  These indicators of success should be established at the beginning
of the program.  Defining an indicator to “back-check” the effectiveness of a program may result in
selecting for success.  The indicator should help determine if the program is achieving the goals and
objectives originally set-forth.  

How do we identify existing mechanisms for applied practices in integrating data in urban land use
planning processes?

Collecting case histories provides models for others to use. Studies, such as the one noted above by the
IBHS on existing practice, provide illustrations of the motivations and obstacles involved in
incorporating natural hazard mitigation into plan use planning.  Public and private risk managers focus
on assessing and managing community and enterprise risks and should be a part of a community
stakeholders group.  Their perspective is from the point of view of their entity’s concern.  Organizations
like the Natural Hazards Research and Applications Information Center provide extensive information
and identify research projects that are addressing these issues.  Another excellent resource is the United
Nations Centre for Human Settlements (Habitat) Best Practices Database.  A clearing house for
earthquake information established among US earthquake centers to provide transparent access to
information located in many different organizations might serve as a model for an all hazards virtual
clearing house.

How are existing indicators and models for risk and vulnerability assessment between local,
national, regional and international levels linked together to maximize efficiency in the collection
and analysis?

Since risk depends upon the perspective of the organization that defines the risk problem, linking these
programs requires a common understanding of the nature of risk.  When the definition of risk differs, risk
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reduction strategies at the local, national, regional, and international levels may conflict.  For example, in
looking at risk as values exposed to loss, hazard, and vulnerability, the values exposed at the community
level may involve the collection of tax revenues from owners of property located in hazard areas.  While
the amount of tax revenue that can be collected may be reduced in an infrequent catastrophic event, the
accumulated loss of revenue by restricting development may be greater. At the national level, the local
tax revenue issue may not be one of the values at risk and thus not part of the definition of risk for that
area.   On the other hand, a risk reduction strategy that employs engineering may enable the city to
continue to collect revenue and to lower national emergency response and recovery costs.  This is just a
crude example; it might be that the community’s assessment of risk would show that restricted
development would be the best local strategy.

The US Federal Emergency Management Agency has initiated a program called Project Impact.  The
stakeholders involved represent a cross section of community agencies and private organizations
concerned about the impact of a variety of hazards on the community.  Each community has the
capability to identify those hazard of particular concern and develop risk management approaches that fit
within the context of the community’s resources and interests.  The initial seed money and personnel
provided from the national level, including the US Geological Survey, US Small Business Association,
etc, helps provide a forum for linking efforts.

In terms of community awareness, how do we identify hazard and risk, as they understand it and
the importance of risk perception? 

There has been some discussion of the difference between awareness and concern.  In some cases it may
be demonstrated that the population is aware of the hazard.  For example, awareness indicators may
include, the number of times the hazard is discussed in the print and electronic media, the frequency of
hazard occurrence, the number of insurance claims, popularity of books and movies on the subject, etc.
However, that does not mean that the population perceives a personal risk worth committing resources to
reduce.  For example, southern California is an area of high earthquake risk.  The Northridge earthquake
caused millions of dollars of damage.  However, only 30% of the population has earthquake insurance.
A relatively small percentage has accumulated supplies or completed family emergency plans.  Since risk
can only be evaluated from the specific individual, organization, community, state, or country’s point of
view, it is even difficult to say that the individual’s perception of risk is incorrect.  For example, few
Californians’ have died as a result of damage to a residential structure. Should personal resources be used
to reduce earthquake versus fire or perhaps automotive risks? Finding ways to link or piggy back risk
reduction efforts might be more successful.  Or, requiring risk reduction efforts through legislation or as
part of normal operating procedures (i.e. when ever a new gas heater is installed it is braced to reduce
earthquake shaking is likely more effective and cheaper than requiring individuals to strap water heaters).

How do we incorporate risk assessment into mainstream development and humanitarian assistant
programs more effectively?

Begin with a clear definition of development and humanitarian assistance program goals and objectives.
How does risk management help accomplish those goals and objectives?  An identification of hazards
should not be the first step.  Identification of what is to be accomplished is essential.  What is needed to
get things done.   What are these essential elements vulnerable to?  i.e. what things would eliminate the
things needed to accomplish the pre-emergency and post-emergency program objectives.  Some of these
things will seem minor (e.g. 24 hour water shut-off).  However, if looked at this way, links to longer
outages may be identified and fixes that address the more frequent problem may also strengthen the
system against the less frequent.  This might also strengthen the motivation to do the work.  Indicators of
success should also be defined to enable the effectiveness of actions taken to be evaluated.

How have local authorities and related stakeholders incorporated risk assessments in conducting
their own assessments to inform and guide their own risk management strategies?

Risk assessments to estimate insurance coverage has long been a part of local community (and private
enterprise) risk management programs.  One role of a risk manager is to ensure that adequate amounts of
money are available in a timely manner to meet the organization’s needs when an accidental loss occurs.
Thus, a risk assessment is frequently done to estimate what that amount might be and how best to make it
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available. Insurance coverage is the most common means to provide a mechanism to cover potential
losses and to provide the capital necessary to make repairs, etc.  The risk assessment may identify some
agency activities that generate potential risks that the community either does not want to pay the
insurance premium to cover or cannot obtain coverage.  For example, geotechnical reviews in the City of
Seattle are completed by an outside contractor to lower the city’s legal risk. The contractor now bears the
potential risk for any losses related to errors in the review.  Some community’s participate in risk pools
to cover potential losses that either cannot be insured or cannot be insured at a rate considered reasonable
to the community. 

 In addition to risk finance, risk control focus on employee safety through training, making the work
place safer, etc.  This comes under the heading of loss prevention and is frequently driven by workplace
regulations.  However, there may be risk control measures implemented as a requirement for receiving
insurance or as a means to reduce the insurance premium,

How do we evaluate the accomplishment of risk assessment?

Establishing risk indicators to measure the level of risk needs to be done during the project initiation
phase.  These indicators should be linked to program goals and objectives.  For example, if one goal for a
community is to improve housing quality.  A risk control objective under that goal could be to strengthen
homes to resist earthquake ground shaking.  Risk indicators under this objective might include: increase
the number of homes secured to the foundation; increase the number of water heaters strapped to resist
toppling in an earthquake; etc.   

5. Case Studies/ examples/ good practices on hazard mapping and risk assessment

For each workshop presentation, a brief introduction describes the approach used for hazard mapping and
risk assessment.  Where available measures of effectiveness are defined.  At the end of this section there
is a description of lessons learned based on the workshops presentations and discussions.  

AUDMP PARTNERS

PROJECT 1:
Bangladesh Urban Disaster Mitigation Project (BUDMP)
Hazard Mapping and Vulnerability Assessment Process under BUDMP

Introduction 
The views of the Municipalities and the communities (e.g. wards) on the project concept were
incorporated into project development. Municipality Disaster Management Committees (MDMC)
provide the main legal framework for each of the 254 municipalities in Bangladesh. The municipalities
of Tongi and Gaibandha were selected as project study regions. The objectives selected by BUDMP to
reduce risk in Bangladesh include enhancing and improving: (1) the capability of the Municipality
Disaster Management Committees; (2) the level of coordination; and  (3) community participation.  

Hazard Mapping and Risk Assessment Approaches:
The approach involved the reactivation of and leadership training for the two project area Municipality
Disaster Management Committees to help develop program management capability and to establish
program ownership at the community level.  Flooding was selected as the focus of the two BUDMP
projects due to the severe impacts caused by major flooding in Bangladesh. Focus group discussion and
semi-structured interview methods were selected as a means to identify and assign priorities to
municipality flooding problems.     

The MDMC, BUDMP, and NGOs identified the type of information considered important to defining the
risk within the project areas.  This included information on the nature of the hazard (e.g. frequency and
severity, topographical data, flood history, etc.), exposure inventory  (e.g. population, buildings, highway
bridges, etc. etc.),  and the vulnerability of exposures to flooding hazards (dense population, poorly
designed buildings, low grade settlements, concentrations of poor, inadequate emergency response
capacity, etc.).  This combination of hazard, exposure, and vulnerability combine to define the nature of
risk in the project municipalities. 
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Instructions and procedures were provided for those leading focus groups and carrying-out semi-
structured interviews.

Measures of risk are defined by the consequences of the hazard impact. Such measures, such as number
of hazard related fatalities over time, can provide a measure of program effectiveness. Measures of risk
identified at this time could also provide a method to monitor effectiveness.

Discussion of Effectiveness:
Effectiveness of the Public Awareness Campaign indicated a number of positive results, such as
initiatives useful to the target audience, impact encouraging, etc.  Measures of hazard impacts that can be
used to assess effectiveness are discussed.  These measures have not been applied at this time.  It would
be useful to have existing data on fatalities and hazard to use to compare future impacts.

PROJECT 2:
Sri Lanka Urban Multi-Hazard Disaster Mitigation Project (SLUMDMP)
Hazard Mapping for Delineating Multiple Risks of Natural Disasters

Introduction.   
The National Building Research Organization initiated a hazard zonation process to identify landslide
areas in 1991.  This was subsequently extended to multi-hazards as part of SLUMDMP.  The goal of the
project is to identify the most vulnerable landslide areas and to assess the risks within those areas.  The
work was carried out by a number of professionals, such as geologists, civil engineers, planners, etc.
Seven areas were selected for initiation of landslide hazard mapping based on past landslide activity.
The hazard assessment formed the basis of a risk-based mitigation planning process.

Hazard Mapping and Risk Assessment
Initial landslide maps were based on standard, detailed geologic mapping on 1:10,000 scale maps.  The
time and cost of this approach was high.  A modified approach based on the cumulative score of
weighting factors assigned to landslide vulnerability factors derived from a combination of field and
research were aggregated using GIS to produce derived landslide susceptibility maps.

The derived maps are field checked and, depending upon the results, the weighting factors adjusted and a
new map produced.  

.
Discussion of Effectiveness
The effectiveness of the scale selected depends upon the potential application of the map.  A 1:50,000
scale was considered more effective for development purposes.  However, a 1:10,000 was more
appropriate for detailed, site work.  The drawback of the 1:10,000 is the cost to complete that level of
detail.  As far as policy makers, information on losses in rupees was considered to be more effective.
Urban Development Authority Planners were involved in the process and applied the results to the
development of regional plans and risk zonation maps.

PROJECT 3:
Katmandu Valley Earthquake Risk Management Project (KVERMP)
Regional Workshop on Best Practices in Disaster Mitigation:
Lessons Learned from the Asian Urban Disaster Mitigation Program and other initiatives

Introduction.
Study Region – Nepal; Program Owner – NSET
Program Goals, Objectives, and Policies - An advisory committee was formed to oversee all project
work. The project focused on earthquake risks to the Katmandu Valley and applied a stakeholder
approach to defining seismic issues of local importance.  Outside experts provided technical support,
including an assessment of potential seismic impacts.  The project was a collaboration among OFDA,
ADPC, GHI, and NSET.

A project team prepared guiding principles to provide direction to project development and
implementation: (1) build on existing knowledge or experience; (2) adapt or adopt existing/available
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technologies to local situation; (3) involve all stakeholders; (4) use hazard assessment and risk evaluation
as an educational process. 

Hazard Mapping and Risk Assessment Approaches:
An Earthquake Risk Assessment was carried out following the project teams guiding principles by using
available information on past earthquake activity, information on the impacts of the 1934 Great Bihar-
Nepal earthquake and liquefaction susceptibility to define the hazard.  

The risk was assessed by examining the impact of this hazard on the infrastructure based on interviews
with facility managers and other experts.   All stakeholders were kept involved throughout the process.
Interviews lasted about 1-3 hours. A Scenario Workshop was held to develop a consensus on the scenario
describing the impacts of earthquakes on the infrastructure and social/psychological elements of
Katmandu Valley.

On-going dialogue of the advisory committee and other groups kept people aware of ongoing activities,
interim findings, etc. and enabled the quality and applicability of data collected to be assessed and
explained to those involved in the project.

Discussion of Effectiveness
• Simple materials designed for the target audience were the most effective.
• Low-tech approach was optimal
• Earthquake damage scenario was a great awareness raising tool
• Those involved in the project development accepted results with greater confidence

PROJECT 4:
Fire risk assessment in Vientiane, Lao PDR

Introduction.
Study Region – Vientiane, People’s Democratic Republic of Lao (Lao PDR)
Program Owner - Lao PDR National Disaster Management Office with technical support from Urban
Research Institute and ADPC, is incorporating risk management and hazard mitigation into development
planning in urban areas.  The Vientiane Disaster Management Committee advised and guided this pilot
risk assessment project in Vientiane.

Program Policy – The goal of the AUDMP project is to enhance disaster resilience by demonstrating
process of applying the results of a fire risk assessment to the preparation of an action plan to reduce the
impacts of fire in the capital city.

Types and format of Information – The project focuses on fire risk assessment based on a joint USAID
ADPC assessment of potential hazards in the capital city that concluded there was a critical shortage of
fire fighting capacity and emergency services capability.

Schedule – The project consists of two phases.  Phase 1 focuses on a multi-hazard risk assessment of the
city.  Phase 2 focuses on mitigation.

Hazard Mapping and Risk Assessment. 
Data collection procedures focus on collecting information capable of defining the nature of the fire
problem in the city of Vientiane.  Map units, such as building materials, appropriate for defining
potential fire risks were identified and ranked according to level of risk.   A 1:10,000 scale land use and
infrastructure map provided a base map for the mapping project.  Map units include the following:
building material type, fire sources, fire fighting scenario, electrical wiring system,  and fire history.
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PROJECT 5:
Indonesian Urban Disaster Mitigation Project
Rapid Risk Assessment in Replicating Cities of Indonesia

Introduction
The purpose of IUDMP is to establish sustainable public and private sector mechanisms for disaster
mitigation in Indonesian cities.  An initial demonstration project in Bandung was coordinated by ADPC
with funding from an OFDA-USAID grant.   That project involved a detailed risk assessment that took
18 months to complete and required extensive resources.   

Hazard Mapping and Risk Assessment
This paper discusses a Rapid Risk Assessment approach to replicate the project into 4 other cities.  The
approach takes 3-4 months and a minimum amount of resources. Active involvement by a local work
group helps develop awareness as well as provide assistance. Data collection focused on existing
information.

Effectiveness.  
This relatively inexpensive and less time consuming approach helped gain access to cities that would
most likely not want to or be able to participate in a more elaborate program. Team building key to
developing awareness, interest, and sustainability.  Help is usually required during data collection
process as government personnel usually lack sufficient time to complete task on their own.  Data
collection forms must be written in clear, simple language.  

PROJECT 6: 
Outside AUDMP
Multi-hazard risk assessment using GIS in urban area
A case study for the city of Turrialba, Costa Rica

 
Introduction:  
The objective of this project was to develop a methodology for GIS-based decision support systems for
disaster management in medium sized cities. Turrialba was one of a number of case histories selected as
part of a UNESCO sponsored project on “Capacity Building for Natural Disaster Reduction”. Multiple
natural hazards regularly threaten the city of 33,000 people. The final output was the production of a GIS
data base and analysis capabilities.  

Program Organization:
A “Regional Action Programme for Central America” was established within the framework of the
UNESCO project “Capacity Building for Natural Disaster Reduction”. Disaster management in Costa
Rica is the responsibility of the National Emergency Commission (CNE).  CNE provides coordination
and support to the Local Emergency Commission, who is responsible for disaster management at a
municipal and cantonal level.  A team with representatives from the International Institute for
Geoinformation Science and Earth Observation, The Netherlands and the Universidad de Costa Reca,
San Jose, Costa Rica and funding from UNESCO (?) carried out a pilot study in Turrialba to develop a
multi-hazard GIS-based risk assessment methodology as a tool to support the decision-making process of
the Local Emergency Commission.  The team worked with local authorities.

Hazard Mapping and Risk Assessment Approaches:  
Step One.  Preparation of a digital parcel base map using color aerial photographs on which to digitize
buildings, land parcels, roads, and other infrastructure elements.

Step Two.  Data Collection.  Historic data on past flooding and earthquakes.

Step Three. Risk Analysis.

Effectiveness
The application of the results is constrained by the lack of available data.  However, the results provide
general indications of risk that can support risk reduction decision-making.  Also, the data base and
capabilities can be built on over time.



Hazard Mapping and Risk Assessment

Regional Workshop on Best Practices in Disaster Mitigation90

Summary Comments on Hazard Mapping and Risk Assessment

The Hazard Mapping and Risk Assessment session focused on how to determine and represent the
potential consequences of natural hazard events on communities.  Hazard mapping is a tool to display the
source of potential harm, such as landslides.  The hazard is one of the three elements of risk.  The other
two elements of risk, the exposure inventory and inventory vulnerability, may be mapped or displayed in
tables, charts, etc. 

Risk management consists of both program management and a technical process for making decisions
about risk.  The technical part of risk management includes risk assessment, risk control, and monitoring
effectiveness.  The risk management program defines the risk agenda based on a mission statement or
vision created by those invested in reducing the risk.  Risks that do not obstruct the ability to achieve the
defined risk agenda are not considered significant.  Risk assessment focuses on the systematic analysis of
the elements of risk necessary to achieve the defined mission statement.  
 
Issues brought up during the presentations and subsequent discussions are listed below:

• Main emphasis of AUDMP is on the “process” not on the end product

• The process is gradually integrated into the local development plan

• Acceptance/institutionalization of hazard mapping process by the top level urban planning officials

• It is important to use clear, simple language – in scenarios, data collection tools, etc.

• Approaches should be consistent with stakeholder capability

• Initial approaches should minimize resource use (cost and personnel) if possible

• Involve stakeholders from the beginning (project design phase) both to help define project goals and
objectives, but also as part of building awareness

• Use project goals and objectives to focus on key issues and define essential exposures

• Scale should match the potential application, e.g. program planning may only need a small scale map
whereas slope stabilization will need a detailed map

• Ranking using parameters defined to represent the risk requires careful assessment of the parameters
selected and the methodology used to assign weights

• Issues related to data:

• Standardization of procedures, practices, and database
• Format – in areas with little data this may be a good time to establish a format useful

for the risk assessment process
• Availability – where is data located, who “owns” it
• Maintenance – who will data be stored and maintained; who will have that

responsibility
• Historical  - often this is all that will be available; don’t overlook internet sites,

international organizations who may have facilities in the area

Note
It is important to understand how risk is defined in materials that will be used.  Sometime it is used
incorrectly to mean hazard. That would leave out important information needed to understand potential
impacts. Also, find out what assumptions were made by the authors of the study that might effect how
you interpret the results.  Each method has pros and cons.  For example, low cost approaches may be
attractive and necessary to get started.  However, they will lack the detail needed for some applications.
A scenario is generally easily understood by the public.  However, it may be misleading.  Lack of ground



Hazard Mapping and Risk Assessment

Regional Workshop on Best Practices in Disaster Mitigation 91

shaking in an area on a scenario map does not necessarily mean the area does not have a high seismic
risk.  It lacks ground shaking for that specific event only.  Probabilistic analysis may have insufficient
data to be accurate.  Each method has an application that matches the level of data and capabilities
available.

***
Annex 1

Examples of Hazard Mapping Projects
 
Seattle-Area Geologic Mapping Project:
From:  http://depts.washington.edu/sgmp/
“The Seattle-Area Geologic Mapping Project is developing a comprehensive geologic database and set of
geologic maps to support hazard assessments and land use applications. Our focus, the Puget Lowland, is
in a unique geologic setting near a subducting tectonic plate. The area has been glaciated at least 6 times
in the last 2 million years. The area is geologically young and complex. It is also home to more than
three million people. Because of this setting, the Lowland is subject to abundant geologic hazards, such
as volcanic activity, earthquakes, faulting, landslides, liquefaction, and other ground failures. Because of
the cost of damage that can result from geologic hazards, many agencies are actively seeking ways to
mitigate for geologic hazards”.

“Enormous research efforts -- involving scientists from the UW (University of Washington, Seattle,
Washington, USA), other universities, USGS (United States Geological Survey), City of Seattle, DNR
(Washington Department Natural Resources), King County, local agencies, and private businesses -- are
focused on identifying geologic hazards in Puget Sound. Presently, this project is funded by USGS, the
City of Seattle, and the UW’s Center for Urban Water Resources Management.  The work is anticipated
to take several years, but some of the early products will meet the timing for upcoming landslide-hazard
and earthquake-hazard maps being developed in parallel by the USGS and others.  This work is being
incorporated into the USGS’s efforts on behalf of “Project Impact,” FEMA’s highly publicized program
to reduce disaster costs through informed planning.  This work is also being conducted in the context of a
larger regional study of the geology of the central Puget Lowland, particularly in the rapidly urbanizing
Seattle-Tacoma urban corridor and the associated urbanizing fringes of Pierce and Kitsap counties”.

FEMA:
FEMA 500 C Street, SW Washington, DC 20472 Phone: (202) 566-1600
Flood Program Information From: http://www.fema.gov/mit/  
Multi-hazard Mapping Program Information From :  http://www.hazardmaps.gov/atlas.php

Flood
FEMA Floodplain Base Maps. Base maps cover the entire geographical area of a community and
include roads, railroads, streams, and other physical features, as well as corporate limits and section lines.
These map features are employed by map users to locate properties and structures relative to floodplains.
The accuracy of base maps used in the production of FIRMs is important to the overall precision of
FIRMs; therefore, updated minimum standards for base maps will be established for use in the
development of FIRMs.

Flood Risk Information. “Flood risk information presented on the flood maps is based on the existing
conditions of the floodplain and watershed. After publication of the maps, however, flood hazards may
change significantly in areas experiencing urban growth or changes in physical conditions caused by
such geologic processes as subsidence and erosion. When the mapping of flood hazards was initiated
under the NFIP (National Flood Insurance Program), the intent was to reassess each community's flood
hazards periodically and, if needed, revise the maps. However, budgetary constraints prevent initiating
actions to update flood maps with sufficient frequency to reflect the changing flood hazards brought
about by natural and man-made changes. Although the existing conditions floodplain will continue to be
mapped for flood insurance purposes, future conditions hydrology could also be mapped so that
communities could use this information for floodplain management”.

http://depts.washington.edu/sgmp/
http://www.fema.gov/mit/
http://www.hazardmaps.gov/atlas.php
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Future Conditions Hydrology. One of the objectives of FEMA's Map Modernization Plan is to evaluate
the use of future conditions hydrology and to develop recommendations and specifications for its use. To
help achieve that goal, FEMA has prepared the draft report Modernizing FEMA's Flood Hazard Mapping
Program: Recommendations for Using Future Conditions Hydrology for the National Flood Insurance
Program. (September/October 1999) Report Details 

Multihazard Mapping Initiative:
Multihazard Mapping Initiative: Vision and Goals.   “The vision of FEMA's Mutihazard Mapping
Initiative is to maintain a living atlas of hazards data and map services for advisory purposes supplied
from a network of hazard and base map providers. The initiative is an implementation of Section 203(k)
of the Disaster Mitigation Act of 2000, which calls for the creation of Multihazard Advisory Maps, or
maps "on which hazard data concerning each type of natural disaster is identified simultaneously for the
purpose of showing areas of hazard overlap." 

The goals of the initiative are to:
• Foster the exchange and collection of geospatial hazards data
• Increase hazard awareness by providing a multihazard mapping capability on the Internet for

advisory purposes 
• Encourage data providers to establish standards based services that facilitate access and

distribution of their data for the creating of these maps. 

The initiative is compatible with and shares the goals of:
• FEMA's E-Government Initiative 

• Department of Interior's E-Government Initiative: Geospatial One-Stop 

• The USGS National Map 

Specific objectives of the initiative with respect to data interoperability include
• Implementing relevant interoperability specifications of the Open GIS Consortium and other

organizations 

• Making the FEMA holdings of the Multihazard Map server available as a Web Map Service 

• Multihazard Map server utilization of specific external Web Map services for relevant available
base and hazards data 

• Reviewing and testing relevant specifications to further the goals of the Multihazard Mapping
Initiative and Geospatial One-Stop “

Annex 2
SAMPLE CITY EMERGENCY MANGEMENT POLICY1

IT IS THE POLICY OF THE CITY OF TO:

Create and maintain an active emergency management program to protect lives, property, and the
environment.  The City Comprehensive Emergency Management Plan (CEMP) provides a framework for
the development and implementation of community mitigation, preparedness, response, and recovery
activities.  The CEMP contains two volumes.  Volume 1, Parts 1-4 comprise the Emergency Operations
Plan.  Volume 2, Parts 1-5 provides a planning guide for maintaining and implementing the
comprehensive plan.  The following are elements addressed in City Ordinance No. 733 establishing the
City’s emergency services program.

Definitions:
In the Comprehensive Emergency Management Plan, emergency shall mean the actual or threatened
existence of conditions that place life, property, or the environment in danger and potentially impacts the
provision of critical City services.  An emergency requires an immediate response to protect life and
property.  A disaster or catastrophe may occur when the community’s available resources to carry out a
                                                
1 Recommended policy to be adopted via Resolution or Ordinance.
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response are expended or insufficient.  Conditions may be beyond the capability of the services,
personnel, equipment and facilities of the City and require the combined forces of other political
jurisdictions to help respond.  These definitions are consistent with RCW 38.52.010.

Continuity of Government
The continuity of Government Act RCW 42.14 establishes provisions for the continuation of state
government in the event its leadership is incapacitated.  The City Council and City Manager are
responsible for establishing a line of succession.

City Comprehensive Emergency Management Plan (CEMP)
Each political subdivision of the state is authorized and directed under RCW 38.52.070 to establish by
ordinance or resolution a local organization or to be a member of a joint local organization for
emergency management in accordance with the state Comprehensive Emergency Management Plan.
This local organization shall address the four phases of emergency management, including mitigation,
preparedness, response, and recovery.  City Ordinance No. 733 meets this requirement by establishing a
City emergency services organization responsible for developing and implementing a comprehensive
emergency management plan consistent with the state CEMP.  The Comprehensive Emergency
Management Plan (CEMP) guides the implementation of the emergency management program as
defined by the City’s emergency services organization.

City Emergency Services Organization
City Code 1.08.030 establishes the City Manager or designee as the Director of Emergency Services.
The Director of Emergency Services or designee(s) shall oversee the City’s management program and be
responsible for the City’s overall response to emergencies.  The Chief of Police is responsible for the
development of the City’s emergency management program.  The Chief of Police will appoint an
Emergency Preparedness Officer to guide emergency planning activities.  The Chief of Police will be the
Emergency Operations Director during an emergency and will be responsible for the City’s emergency
response actions.

Emergency Operations Plan (EOP)
Ordinance No. 733 establishes the Emergency Operations Plan (EOP) as a guide to the execution and
coordination of emergency response and recovery.  The Emergency Operations Plan is comprised of
Volume 1, Parts 1, 2, 3, 4 of the Comprehensive Plan.  As set forth in WAC 118-30-060, the EOP is
based on a hazard analysis and contains the following elements: purpose, authorizations, situation,
planning assumptions, organizations and responsibilities, concept of operations, administration and
logistics, and direction and control.  In addition, the EOP addresses 26 operational facilities and links
local plan functions to those of the State and Federal governments.

Incident Command System (ICS)
The Emergency Management Organization (EMO) used to implement the EOP is based on the nationally
recognized Incident Command System (ICS) to ensure effective coordination and communication with
the City of Bellevue Hazardous Materials Team, other local jurisdictions, King County Emergency
Management and the State Emergency Operations Center.  The Incident Command System is required
under Sara Title III (Public Law 99-499, 1986; renamed Emergency Preparedness Community Right to
Know Act – EPCRA) and WAC 296-62-3112 for response to hazardous materials spills (Public Law 99-
499, 1986).  ICS is required by RCW 38.52.070 for multi-agency and multi-jurisdiction operations.

Proclamation of Emergency
Ordinance No. 733 states that the Mayor is responsible for making the proclamation of Local
Emergency.  In the absence of the Mayor, the Mayor Pro-Tem, City Manager, or the Chief of Police may
make the proclamation.  The Proclamation is normally the prerequisite to receiving state and federal
disaster assistance.  The Proclamation authorizes the use of extraordinary measures to accomplish tasks
associated with emergency response and invokes protections granted in Washington state law.

The Proclamation of Local Emergency is a public acknowledgement of the serious situation the City
faces and authorizes the city to exercise the powers vested in RCW 38.52.070, RCW 35.33.081 and
RCW 35.33.101 without regard to formalities prescribed by law (except mandatory constitutional
requirements).  These powers include but are not limited to rationing of resources and supplies, curfew,
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budget law limitations, competitive bidding process, publication of notices, provisions pertaining to the
performance of public work, entering into contracts, incurring obligations, employment of temporary
workers rental of equipment, purchase of supplies and materials, levying of taxes and the appropriation
and expenditure of public funds.

Authorizations During Local Emergencies
The mayor, City Manager, Chief of Police, and/or the Superintendent of Public Works are authorized to
contract with any person, firm, corporation or entity to provide construction work on an agreed upon cost
basis during an emergency or disaster response operations according to RCW 38.52.390.

The City Manager or his designee in coordination with the Director of Finance will be responsible for
identifying other sources of funds to meet disaster-related expenses if departmental budgets are
exceeded.  Each city department will assign personnel to be responsible for documentation of disaster
costs and to utilize effective administration methods to keep accurate detailed records distinguishing
disaster operational expenditures from day to day expenditures.  The City will submit report on the
nature, magnitude, and impact of the emergency as required by both state and federal agencies.

Emergency Operations Director (EOD)
The City’s Emergency Operations Director (EOD) and has the authority to activate the Emergency
Operations plan.  As the need arises, the Emergency Operations Director may direct all human or
material resources owned by the City to combat the effects of a threatened or actual emergency, and may
request mutual aid or assistance from other public entities.  The line of succession for the Emergency
Operations Director is included in Volume 1, Part 4, and Attachment B.

Continuity of Emergency Management
The City’s Emergency Operations Plan will list as least two successors to critical staff identified in the
plan, including the City Manager.  In the event the primary person is unable to respond to an emergency,
each successor, in order, may assume all duties and powers of the primary staff.

Program Reports
The City Manager will provide annual reports to the City Council on the progress of the Emergency
Management Program.  Additional reports will be given to the Council on the effectiveness of the
Emergency Operations Plan and City response within 60 days of a Proclamation of Local Emergency.

As stated in WAC 118-30-070 the City shall be responsible for the preparation and submission of a paper
on the City’s emergency management program, not less than sixty days prior to the start of the calendar
year.  The paper will define the emergency management program objectives for the City from January 1
through December 31 or for a lesser period at the discretion of the state Emergency Management
Director. Each program paper shall be submitted by November 1 and as part of the paper address the
following: (a) Comprehensive Emergency Management Plan development or updating, (b) Training and
Education,   (c) Communications, Warning and Notification Systems,  (d) Radiological and Hazardous
materials incident response capabilities or maintenance, (e) Tests, Drills, and Exercises, (f) Public
Information, (g) Hazard Analysis and Assessment, (h) General Program Administration, (i) Response to
emergencies and disasters.

Authority
City Ordinance No. 733.

(1) Note that this policy is specifically written for a small community with a city manager system of
government.  The only on-site presence 24/7 is the police department.  Often only one officer is on duty,
particularly during evening hours. 



HAZARD MAPPING AND VULNERABILITY ASSESSMENT PROCESS
UNDER BUDMP

Monzu Morshed and Nurul Huda, CARE Bangladesh

Introduction: 

Hazard Mapping and vulnerability assessment is a process of estimating the vulnerability to potential
disaster hazards of specified elements at risk. The root causes of vulnerability to disasters in developing
country like Bangladesh are poverty and inequitable development. Rapid population growth in urban
area for mass migration, inequitable patterns of land ownership, lack of education, and subsistence
agriculture on marginal lands lead to vulnerable conditions such as unsafe sites of buildings and
settlements, unsafe homes, deforestation, malnutrition, unemployment, underemployment and illiteracy. 

In pretext of urban area of Bangladesh more people are setting in areas that vulnerable to hazards, rapid
population growth and migration make it difficult for authorities to protect people from disaster. Finally
rapid urbanization is upsetting balance in ecosystem, with added disaster as a result. Flood is the major
occurrence hazard in Bangladesh both in rural and urban areas. Therefore hazard mapping and
vulnerability assessment process focuses only urban flooding under BUDMP, which ideally aims to: 

- obtain first general pictures with flood hazard and consequences of working municipalities
- involve community's for identifying and prioritizing problems 
- know their own coping mechanism during flood hazard
- formulate a participatory mitigation planning 
- share the role and responsibilities of community in carryout mitigation planning  

Risk area considered under vulnerability assessment: 

The calculation of risk generally needs to consider several types of losses. Following three essential areas
are considered in the determination of risk under vulnerability assessment. Risk measurement in terms of
probability of occurrence of-

• Physical damage: Buildings, infrastructures, lifelines, other emergency facilities, agriculture etc.
• Social disruptions: vulnerable groups, livelihoods and local institutions
• Economic Loss: Direct & indirect losses

Loss Parameters for Vulnerability/Risk Analysis:

A full consideration of risk would include a complete range of effects and of several qualitatively
different types. The range of undesirable consequences of natural hazards what we might consider as loss
parameters are listed in following tables:

Consequences Measures
Deaths Number of People
Injuries Number and Injury Severity
Physical Damage Inventory of Damaged Elements by number and damaged level
Emergency Operations Volume of manpower, Man days employed, equipment and resources,
Disruption to economy Number of working days lost, volume of production lost
Social Disruptions Number of displaced persons, homeless
Environmental Impact Scale and severity (clean up cost, repair cost consequences of poorer

environment, health risk, risk of future disaster).
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What information were collected in Vulnerability Assessment:

Considering consequences of flood hazards BUDMP was carried out survey for vulnerability assessment
in the two working municipalities through applying PRA tools with relevant methods and emphasized to
collect following information with top most priority:

- Hydrological information with sufficient inundation records due to flood hazard
- Flood history of two working municipalities
- topographical information with land use pattern
- River morphology (flood in terms of return periods, duration and inundation level relative to rivers,

level of danger etc.)
- Meteorological information relating to flood seasons 
- Geological information (Soil structure, soil type etc.)
- Existing infrastructure and lifeline information (scale of risks, society and its' assets)
- Existing preparedness system in two working municipalities
- Necessary demographic information (urban growth rate, poverty situation, migration rate etc.)
- Annual Development Plan of Municipality 

How BUDMP carried out this work:

In order to ensure community participation, the following PRA tools were used through focus group
discussion and semi structured interview methods:

• Transect: got complete topographical information of the area.
• Social Mapping: identified risk and resources of the area.
• Problem identification and prioritization: understood degree of problems of the community and

made priority of problems.
• Mobility Chart: knew about shelters of people during disaster period.
• Wealth Ranking: identified BUDMP beneficiaries. 

• Besides above-mentioned tools, the followings supplementary tools were used for collection of
hazard information from the community:

• Timeline: Community memorized about extent of damaged by different disasters during last
decades (1991-2000)

• Seasonal Calendar: Community memorized how they coped with different disasters in the year
round. 

Lessons Learned: 

• Community were not well aware of their social resources before assessment
• Expectation from the community to BUDMP found very high during assessment
• Community feels comfortable to use PRA tools to generate information. It is also felt that using of

cutting edge technology (GIS Mapping etc.) is also required to link with future development 
• Partnership and involvement of local NGOs brought positive results 
• Volunteerism is highly accepted by the community
• Municipality Office Bearers were responsive and supportive to the process.
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ABSTRACT

In case of Lao PDR the urbanization trends seems to be slower than in the other countries therefore
provide great opportunities for introducing new tools for reducing the ill effects of urbanization.
Reduction of the disaster impacts in urban areas is seen as one of the priorities faced by city
governments. For instance the fires and traffic accidents in the urban area of Vientiane have caused more
damage than any natural hazards in the recent past .It became a priority issue for the city government
which needs immediate attention. At the pre design stage of the AUDMP project in Lao PDR, a joint
USAID ADPC assessment of potential hazards in the capital city identified a critical shortage of fire
fighting capacity as well as the general field of emergency services.  In addition, the expansion of the
city’s built environment and infrastructure provides new opportunities for promoting culture of safety
through safer building construction initiatives.   No organization is currently addressing the institutional
capacity needs of the Fire Brigade nor is the government taking a comprehensive approach toward the
development of policies, practices and institutional collaboration in the area of urban emergency
services. AUDMP project in Lao PDR takes initiatives to establish scientific practices for risk
assessment, action planning aimed at introduction of appropriate measurers and capacity building. This
paper deals with the methodology adapted in developing fire hazard maps in Vientiane

1. Introduction

The People’s Democratic Republic of Laos (Lao PDR) often faces a range of disaster events including
flood, drought, landslides, as well as unexploded ordinance, fires and other events of manmade nature.

The physical vulnerability of the country’s population and infrastructure is compounded by economic
vulnerability. Lao PDR is one of the least developed countries in Asia, with an estimated GDP per capita
of $290.  A large percentage of the population exists on subsistence agriculture or limited cash crops
reliant on seasonal rains, and is extremely vulnerable to variations in rainfall and flood levels. Lack of
infrastructure and limited opportunities for planning add to the country’s development challenges. 

 Based on current trends the urban population of Laos will double in the next 25 years. This rapid
population growth is already straining infrastructure and the pressure to develop housing, roads,
commercial facilities, and other infrastructure facilities.  If unplanned and unmanaged, this rapid urban
growth will greatly increase the vulnerability of Lao PDR’s major population and economic centres.
While floods have the greatest impact on the country’s population as a whole, in urban areas fires and
traffic accidents have the greatest impact in terms of lives lost, injuries, and economic loss. It is an
accepted fact that the increasing urbanization in the context of Lao PDR, presents major challenges and
opportunities for experimenting scientific approaches for reduction of impact of disasters in the future

2. Background

The Government’s new economic policies, promoting economic development by facilitating private
sector investment, have resulted in unprecedented growth in construction sector. Country is experiencing
a construction boom, particularly with respect to roads and larger modern buildings. The top five areas of
foreign investment are transport communications, industry and handicrafts, electricity, hotels and
tourism, and the timber industry. 

This immense growth in infrastructure, in terms of buildings and roads, presents both challenges and
opportunities.  For example, the series of road construction loans made by ADB is changing the face of
Vientiane and probably is fueling other projects such as the ADB funded Vientiane Integrated Urban
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Development Project and the Advanced Urban Planning & Management courses.  Yet the country is
unprepared for the consequences of all the development activities underway. 

Dense building concentrations, narrow roads, flammable building materials, aging water and electrical
supply systems, and lack of resources to upgrade preparedness and response have resulted in a growing
risk of large scale, multiple structure fires.  For example, two recent fires in Vientiane Province
destroyed 190 and 300 buildings, respectively.  The tremendous increase in motorized vehicles in cities
and towns comfortable with pedestrians and bicycles has introduced a long list of safety and rescue
issues not yet dealt with in the numerous road development projects in progress. 

3. Issues connected with the high rate of incidences of urban fire and impacts.

Sited on a relatively flat plain in a bend of the Mekong River, Vientiane is the largest city in the country
with an urban population estimated at 133,000; the population of the entire prefecture is around 528,000
people. As the center of both national and municipal government administration, Vientiane has numerous
government office buildings and a growing number of hotels and service industries. Lack of appropriate
mechanisms to guarantee the fire safety in new development is one of the propriety issues This include
building approval process, provision of additional fire fighting facilities, skilled man power, capacity
building programs etc.

Construction of new roads, expansion of existing roads, provision of other in fracture facilities etc are
considered to be essential features of the rapid urban development which is underway in the city of
Vientiane But unfortunately to date, rehabilitation of the old water pipes under the roads has not been
included in the road improvement projects, and the fire hydrants are not being replaced as the road
surfacing is completed.  Lack of access to hydrants contributes to the increasing vulnerability to urban
fires and is only one of the more visible constraints to the development of a more modern fire fighting
capability.

As the capital city, Vientiane is home to both the National Fire–Service (1 station) and the Vientiane
Municipal Fire Brigade (1 station). There is a third station at the airport, which is dedicated to airport
service. While the Fire Brigade received new fire trucks from JICA 10 years ago, there are serious
deficits in terms of specialized equipment, spare parts, communications, etc. The Fire Brigade has
defined several areas where assistance is needed: 1) equipment to train and upgrade (rescue equipment,
investigation materials, awareness materials, etc.); 2) outreach to civil servants, private sector; 3) legal
framework to extend their mission, develop their technical capability; 4) skills upgrading.  

Other options for upgrading or initiating new activities, such as: establishing an improved alert system to
notify firefighters of an emergency call; posting an updated area map showing landmarks, turnout areas,
hydrants/water sources, high hazard areas, etc.; upgrading equipment maintenance and procurement;
improving the number and condition of uniforms/turnout gear; obtaining rescue equipment for fires and
road accidents; obtaining breathing apparatus for firefighters; improving the information
collection/analysis capability, including initiating documentation of response times in order to facilitate
self assessment; assessing the overall communications system in order to improve command and control
and site to station links.

4. The Lao PDR Urban Disaster Mitigation Project 

The Lao PDR Urban Disaster Mitigation Project focuses on incorporating risk management and hazard
mitigation into development planning of urban areas, with the city of Vientiane as the pilot.  Under the
direction of the National Disaster Management Office, and with the technical support of the Urban
Research Institute and ADPC, the Phase I of the project centers on a multi-hazard risk assessment of the
city, with primary focus on urban fire. The risk assessment will include both a city-level activity and a
pilot community hazard assessment. The Vientiane Disaster Management Committee will advise and
guide the risk assessment process, as well as the development of an action plan at the end of the first
phase. 

Mitigation activities, implemented by the NDMO, will commence in Phase II and will focus on specific
mitigation initiatives and activities such as public awareness and social marketing, training, and
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information dissemination activities. Anticipated mitigation initiatives include: development of
appropriate mechanisms to guarantee   fire safety, development of improved guidelines for fire loss
reduction in development planning; capacity building for the fire brigade, in partnership with the
Melbourne Fire and Emergency Services Board; training of town planners in urban disaster mitigation;
and pilot community-based activities for loss reduction. 

5. The Criteria for assessment of fire hazard ratings.

The fire risk zonation mapping is decided to be carried out in few stages. The first is to define the map
units that can delineate the component of attributes to potential fire hazard. The research studies taken
place in similar environment elsewhere and local knowledge helped the project to examine the factors
attributing to fire hazard in the context of Vientiane. In considering the suitability of a particular area for
residential or other forms of development in the urban surroundings of the Vientiane city, the potential
fire hazard ratings have been assessed in relation to the following criteria or factors; The mapping has
been done using a 1:10,000 base map (land use and infrastructure map) of Vientiane obtained from the
National Geographic Department.

Map unit                                          Total score

a) Building material type 25
b) Availability of fire sources         15
c) Fire fighting scenario 15
d) Electrical wiring   5
e) Fire history 10
f) Building Density 15
g) Accessibility 15

Total   100

a) Building material type;

The hazard depends on the quantity of inflammable material, which is a major contributor to the intensity
of fire. The contributory factor can be easily evaluated through examination of building typologies,
construction material and closeness of location to each other in terms of its effect on initiation of a
potential fire. It also relate to the probability of fires being started due to the activities taking place within
the location. Those reasons can be can be recreational, negligence, mistakes etc.

Category Description Score
(Maximum 25)

High Closely located houses (made out of wooden, bamboo, other easily
inflammable material) in a cluster of 10 houses or more, Within one
grid area of 250 m x 250m

25

Moderate Closely located houses (made out of wooden, bamboo, other easily
inflammable material) in a cluster of 5-10 houses, Within one grid
area of
250 m x 250m

15

Low Closely located houses (made out of wooden, bamboo, other easily
inflammable material) in a cluster of 2-5 houses, Within one grid
area of
250 m x 250m

5

Very low Closely located houses (made out of wooden, bamboo, other easily
inflammable material) in a cluster of less than 2 houses, Within one
grid area of 250 m x 250m

1
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b) Fire sources

The hazard depends on the quantity of available fuel, which is a major contributory factor.

Category Description Score
(Maximum 15)

High Availability of at least o1 high category fire source (gasoline
station, liquid gas storage for commercial purposes, etc.) within 50
m radius

15

Moderate More than 5 commercial liquid gas users (restaurants, small scale
merchants) available Within one grid area of 250 m x 250m

5

Low 3-5 commercial liquid gas users (restaurants, small scale
merchants) available Within one grid area of 250 m x 250m

3

Very low Less than 3 commercial liquid gas users (restaurants, small scale
merchants) available Within one grid area of 250 m x 250m

1

c) Fire fighting scenario

The capability or the effectiveness of fire fighting services within a given location can be determined by
the availability of water and available maneuverings space to mobilize the fire fighting team within a
fastest time possible to act in an appropriate manner in case of fire.

Category Description Score
(Maximum 15)

High Single width road is not enough for movement of fire fighting
equipment and/or no source of water within a radius of 50m.

15

Moderate Single width road is enough for movement of fire fighting
equipment but dead end of the road and/or no source of water

within a radius of 50m.

10

Low Single width road but it is enough for movement of fire fighting
equipment and/or no source of water within a radius of 50m.

5

Very low Double width road is enough for movement of fire fighting
equipment but no source of water within a radius of 50m.

2

d) Electrical wiring system

In Vientiane city are it has been observed that many connections are of temporary nature or due to
maintenance of poor standards of wiring. This kind of irregularities can be observed mainly in market
areas, open air shopping areas, in areas where underserved communities are located. Some times these
are isolated pockets or series of pockets located in close proximity

Category Description Score
(Maximum 5)

High 01 Cluster of temporary houses/shops with poor electrical wiring
system spreads over an area of 100 sqm, Within one grid area of
250 m x 250m

5

Moderate 01 Cluster of temporary houses/shops with poor electrical wiring
system spreads over an area of 50-100 sqm, Within one grid area of
250 m x 250m

3

Low 01 Cluster of temporary houses/shops with poor electrical wiring
system spreads over an area of 25-50 sqm, Within one grid area of
250 m x 250m

2

Very low 01 Cluster of temporary houses/shops with poor electrical wiring
system spreads over an area of less than 25 sqm, Within one grid
area of 250 m x 250m

1



Hazard Mapping and Risk Assessment

Regional Workshop on Best Practices in Disaster Mitigation 101

(Note; In case If there are more than one potential hazard area, total hazard rating will be the cumulative
score as per the total calculated area for the grid area of 250 m x 250m)

e) Fire history of the area.

The history refers to the number of fires initiated within an area in the past. Areas, which are known to
have been particularly prone to outbreaks of fire due to natural or manmade causes, have been considered
in mapping as having high degree of Fire hazard.

Category Description Score
(Maximum 10)

High 04 previous incidents of fire recorded during last 05 years Within
one grid area of 250 m x 250m

10

Moderate 03 previous incidents of fire recorded during last 05 years Within
one grid area of 250 m x 250m

5

Low 02 previous incidents of fire recorded during last 05 years Within
one grid area of 250 m x 250m

3

Very low 01 previous incidents of fire recorded during last 05 years Within
one grid area of 250 m x 250m

1

f) Building density

The fire hazard also depends on the density of buildings. The contributory can be evaluated from the city
map scale: 1: 5000, which is done by National Geographic Department. The Vientiane city map shows
the location and size of buildings, which is based on 1999 arial photographic data.  

Category Description Score
(Maximum 15)

High More than 80 percent of buildings within on grid area of
250mx250m

15

Moderate 50 - 79 percent of buildings within on grid area of 250mx250m 10
Low 10 - 49 percent of buildings within on grid area of 250mx250m 5
Very low Less than 10 percent of buildings within on grid area of

250mx250m
1

g) Accessibility of the area 

Accessibility of the area relates to the capability or the effectiveness of fire fighting services.
Accessibility can be evaluated from the 1:5000 city map, which is good detailed.

Category Description Score
(Maximum 15)

High No any kind of road for vehicle within one grid area of
250mx250m

15

Moderate Dead road for vehicle within one grid area of 250mx250m 10
Low One way narrow road for vehicle within one grid area of

250mx250m, which is vacant area.
Or no any kind of road for vehicle within one grid area of
250mx250m which is vacant area.

5

Very low Well access, two way road for vehicle to inside area of one grid
area of  250mx250m 

1

6. Fire hazard Zonation.

The fire hazard map will be prepared through integration of individual attributes through overlay process.
Since URI does not posses the GIS capacity integration will be done through manual method. The
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zonation will be done through identification of areas having relatively uniform characteristics from the
fire hazard attribute viewpoints through clustering according to the total fire hazard rating.

Total fire hazard rating:

Total integrated score Fire hazard rating
More than 50 Very high
30-50 High
15-30 Moderate
5-15 Low
Less than 5 Very low

7. Lessons learned

1. Fire hazard zonation mapping is a new area and useful tool for delineating the vulnerability, which
can be used in subsequent development planning activities of the city. Although it may be time
consuming and there is a cost in preparing it, the value of the map in city/area development planning
and subsequently for fire prevention/preparedness activities can offset the time and cost.

2. There is no requirement to have sophisticated equipment to prepare a fire zonation map. It can be
prepared manually.

3. There can be difficulties in replication of the activity into other areas as the base maps of the
required detail ness may not be available.

4.   It is useful to include volunteers selected from the area in field survey. They can be a source of
information from one hand and on the other hand it is easy to obtain the cooperation of local
community.

5.   Project adopted an approach to include members from many stakeholder institutions possible in
survey teams. Indirectly it became an opportunity for creation of awareness.
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HAZARD MAPPING AND RISK ASSESSMENT: EXPERIENCES OF
KVERMP
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Jyoti Prasad Pradhan, Brian Tucker, Laura Dwelley Samant, 

National Society for Earthquake Technology, Nepal

Approach adopted for Hazard Mapping and Risk Assessment in KVERMP

• The project accepted at the very start the need to work in condition of data lack. We
accepted that there is a scarcity of data and information on the earthquake phenomena as
well as in the built environment. 

• Therefore, although the project team understood the importance of scientific researches,
emphasis was placed in utilizing the geological or seismological information already
available rather than opting for spending resources in generating new data/information by
conducting further researches. 

 i. For example, the Project was pressed very hard to undertake a seismic micro zoning
and soil amplification study before conducting any risk assessment. We knew that such
researches would definitely improve the accuracy of the assessment results
qualitatively. However, we decided that the urgency of using the available scientific
knowledge for reducing earthquake risk reduction far outweighs the added accuracy to
be achieved in hazard/risk assessment by conducting further scientific or engineering
researches. 

• Build upon the existing knowledge or experience

 i. The only example of earthquake scenario developed in a developing country was that
in Quito, Ecuador. NSET build upon the methodology and adapted it to suite best the
conditions prevalent in Nepal. 

• Adapt or adopt existing/available technologies to local situation

 i. ATC 13 was used for the loss estimation. This is an empirical method using several
parameters not all of which were available for situation of Kathmandu. The project
team, therefore, made educated guess or professional consensus for some of the
parameters for which values were not available readily.

• Involve all stakeholders

 i. Stakeholders were involved right at the project design phase. A one-day workshop
drew representatives from about 60 government and non-government institutions to
discuss the content of the project components including earthquake hazard assessment
and risk mapping. The participants provided important suggestions and also lead to
available information. Subsequently, the participants were once again invited to a
project kick-off. This helped develop an understanding between the project and the
stakeholders including the emergency response system and critical facilities. Such
rapport was extremely important not only for developing trust and understanding, but
also in developing the required consensus in developing the earthquake damage
scenario.

 ii. The stakeholders were directly involved in the project implementation process through
the advisory committee which drew about 26 members. The Advisory Committee sat
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regularly, about four times a year. Creation of the Advisory Committee provided not
only the guidance but also the transparency to the project

• Hazard Assessment and Risk Evaluation as an educational process

 i. Everybody loved to listen to the causes of earthquake hazard and risk to Kathmandu
Valley and to the country. The discussions encouraged representatives of critical
facilities and emergency response institutions to think about their own preparedness
planning and capability enhancement.

Scope and Methodology 

• Earthquake risk assessment (ERA) was one of the objectives of the Kathmandu Valley
Earthquake Risk Management Project (KVERMP)

• ERA was done by:
 ii. Evaluating earthquake hazard of Kathmandu Valley by examining the earthquake

catalog and using available information on earthquake – did not do any new basic
research 

 iii. Consulted the isoseismal map of 1934 Great Bihar-Nepal Earthquake. Considered
shaking intensity of MMI IX as the scenario earthquake. Such intensity was felt during
the 1934 Great Bihar–Nepal Earthquake in most part of the Kathmandu Valley where
the urban settlements sprawls now, 

 iv. Overlapping the present-day modern infrastructure (electricity, telephony, water
supply, road/bridge network, hospitals, airport etc) of Kathmandu Valley on to the
liquefaction susceptibility map of Kathmandu Valley (1:50,000 scale, prepared earlier
in 1994 by the government) in combination with ATC 13 to estimate the potential
damage to infrastructure and critical facilities  (roads/bridges, telephone, water supply,
electricity) of Kathmandu Valley

 v. Conducted interviews with the managers of critical facilities to share the results of
preliminary estimation of potential damage. Verified assumptions, explored existing
capacity for restoration of services.

 vi. Estimation of likely casualties (deaths and injuries) due to the scenario earthquake was
conducted empirically by extrapolating the casualty figures of the past earthquakes
(MMI IX or greater) in developing as well as developed countries to present-day
population of Kathmandu Valley

 vii. The loss estimates were depicted graphically in the form of maps. The maps were used
in the structured and non-structured interviews and interaction sessions with emergency
response organizations to understand the existing capabilities.

 viii. Conducted a Scenario Workshop to develop consensus on the scenario as well as on the
necessity of formulating an action plan for EDM in Kathmandu Valley.

 ix. A script of the Earthquake Scenario of Kathmandu Valley was written by translating
the loss estimation and potential social/psychological impact into simple language that
could be easily read and understood by common man of the street. 

• During the whole process of evaluating the earthquake hazard or assessing the earthquake
risk, the research team maintained close interaction with the management of the critical
facilities (municipalities, army, police, fire brigade etc.) and emergency response system.
Thus the different institutions accepted the earthquake scenario and the loss estimation
easily without generating much apathy. About 30 institutions participated in this process.

• Each interview (structured as well as non-structured) lasted about 1-3 hours. Usually, the
Chief of the institutions was accompanied by his/her deputy so that further interaction could
also be held with the deputy in-charge or the person responsible for the matter directly. 
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Lessons Learned

The following are the lessons learned during the implementation of the earthquake hazard mapping
and risk assessment component of KVERMP.

The experiences from examining these lessons have benefited us for replicating similar assessment
in other cities in Nepal. We hope that they will be useful for others. However, we suggest taking care
to adapt the KVERMP lessons and conclusions to the particular environment of a country.

1. Simplicity pays!
Hazard maps are not something, which only the related personnel should understand. Actually
this should be understood by all the stakeholders for any mitigation program to be successful.
Use simple methods to express hazard or risks. A simple plot of the years of major earthquakes
with shaking greater than or equal to IX MMI with an overlapping population growth for the
past 200 years was a great convincing tool to motivate people to consider earthquake risk
seriously. We found that the simple plot of earthquake events (that created MMI IX or higher
shaking in Kathmandu) in the time axis with the population growth curve overlapping was very
convincing to everybody. Complicated maps are not understood by most of the stakeholders.
Hazard maps can be made very simple for the community to understand. Simple plastic-
laminated maps showing the location of potential damage to infrastructure with names of
localities and rivers were found most suitable to convince the managers of critical facilities on
the potential losses.

2. Low-tech approach was optimal
The project consistently adopted simple technical approaches, which made the project cost-
effective and understandable to the laypersons. 
Unlike many projects, KVERMP put greater emphasis on the use of past research rather than
conducting new technical or scientific studies.  The decisions to use a repeat of the 1934
earthquake shaking and simple, existing methods to produce loss estimates were very important.
These loss estimates were cost-effective and produced a significant impact on the community
without causing undue panic.  This approach built upon the works of GeoHazards International
and Escuela Politecnica National (GHI, 1994) in Quito, Ecuador. Obviously, for a better
understanding of earthquake hazard and risk to Kathmandu Valley, more detailed technical
studies should be undertaken in the future. But the low-tech work has given quick and strong
motivation and direction to the mitigation efforts, which are desperately needed to save lives in
Nepal.

3. Earthquake Damage Scenario was a Great Awareness Raising Tool
The participants of the Scenario Workshop liked the EDS very much. Immediately, they started
coming up with ideas for reducing earthquake risk for their respective organizations. Although
the level of awareness differed among the participants, this was the first time that each of the
managers of critical facilities and emergency response system looked at the problems of
earthquake shaking in a comprehensive way.

4. Efforts at transparency difficult but valuable
The project made many efforts to be transparent right at the very beginning when hazard
mapping and risk assessment was being done. It created an advisory committee to oversee all
project work. This committee helped to draw in many influential people in the process of project
implementation. The dialogue of this committee and other groups helped to build an
environment of trust. The approach adopted by the project to keep people abreast about ongoing
activities and interim findings, supported by maps, and documents helped establish the authority
of NSET. 

Frequent changes of people in the government positions during the project implementation
period at time hindered the institutional interaction between the project and the different
organizations.  However, due to the massive outreach efforts of this project, project results will
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be openly available for all those who wish to use them, unlike many previous studies, which
have become inaccessible after a project is completed.

5. Earthquake Damage Scenario Drew Initial Criticism
A lack of regional experience in scenario and action plan development caused many to doubt
NSET’s capability to implement KVERMP, or to accept the results of the loss estimation.  For
example, “Why should we have in Nepal an earthquake scenario prepared, when even India
does not have it for its cities?” was a comment made by some institutions. However, most of the
partnering institutions, which are also the disaster management-related main organizations in
Nepal, supported the earthquake damage scenario as they were involved closely in its
preparation and were confident on the results. 

However, the general thinking on the part of some government institutions that Nepal is not a
leader in technical areas could inhibit disaster risk reduction efforts in Nepal. There is the
obvious need to provide wider exposure to such bureaucrats.

6. Conflict of Opinion in Releasing the Loss Estimates
For most of the time, the Advisory Committee was divided in opinion regarding the release of
the loss estimates for the scenario earthquake, which were scary: 40,000 deaths, 90,000 injured,
more than 50% of critical facilities knocked down. Many feared that the release of these figures
to the common people would trigger panic. 
After a considerable thinking and consultation, NSET decided to release the loss estimates to
the senior government decision-makers and seek their advice. We were fortunate to get the
opportunity of presenting the scenario to the regular meeting of the government secretaries in
the office of the Principle Secretary. The audience found the scenario useful as an awareness-
raising tool and also as the basis for planning mitigation action. The meeting suggested NSET to
publicize the scenario very widely. 

Such endorsement from the highest authorities provided enough confidence to print the scenario
document and publicize it widely. NO panic was created ever!

7. A new model for national-international project partner relationship developed
The co-operation between OFDA (core funding agency), ADPC (AUDMP co-coordinator), GHI
(technical assistance and oversight provider) and NSET was extremely successful and
significantly different than previous projects conducted in Nepal.  This new cooperation model
was extremely cost-efficient to bring in international knowledge and experience to Nepal to
produce tangible results.

First, primary control of the project concept and funds went to NSET.  This contrasts strongly
with many previous development projects in which nearly all decisions are made by foreign
consultants, and local specialists play passive, secondary roles.  Second, significant international
support and guidance were given to NSET through GHI and ADPC. The involvement of these
groups helped to strengthen NSET’s abilities and added confidence to NSET’s staff.  These
groups worked as true partners with NSET, accepting that local specialists knew the best
methods to address local problems. 

The success of this earthquake scenario and action plan development program caused it to be a
model for the United Nations RADIUS project, implemented in nine cities around the world.



HAZARD MAPPING FOR DELINEATING MULTIPLE RISKS OF NATURAL
DISASTERS UNDER THE SRI LANKA URBAN MULTI HAZARD DISASTER

MITIGATION PROJECT

R.M.S. Bandara, Landslide Studies and Services Division, 
National Building Research Organisation, Sri Lanka

ABSTRACT

Impact of natural disasters such as landslides, floods, draughts, cyclones, etc. in highly populated and
hilly areas of Sri Lanka has been increased in the recent history, due to increased migration of population
into these areas without considering the vulnerability. Recent rains occurred in several parts of the
country caused havoc by way of landslides in the hill country and floods in lowland including Colombo
City. 

Identification of hazard prone areas and potential risks due to individual hazards would be very important
in applying necessary prevention methods and mitigatory measures. Hazard Zonation Mapping and the
Risk Assessment can be used as important applications in the above purpose. In 1991 landslide zonation
mapping was introduced by the National Building Research Organisation (NBRO) with a view to
identifying the most vulnerable areas prone to landslides. Seven landslide prone districts namely
Nuwara-Eliya, Badulla, Ratnapura, Kegalle, Kandy, Matale and Kalutara have been identified for hazard
zonation mapping. With the inception of the Sri Lanka Urban Multi-hazard Disaster Mitigation Project,
this activity was applied in Ratnapura Municipal Council, the Demonstration City and in the
Nawalapitiya Urban Council and in the Kandy Municipal Council, the replicating towns. In the process,
Rapid Assessment method for hazard zonation mapping was introduced and by which saved the time and
the cost. Similarly the hazard zonation and risk assessment methodology was introduced for flood
zanation mapping in Ratnapura and Colombo Municipal Council areas.

This paper will present the methodology of two strategies used in hazard zonation mapping and
advantages and disadvantages of using these methods. The lessons learnt and experience gained through
this process will also be discussed. 

Presently hazard zonation mapping in landslide prone areas has been further extended through local
funds (eg. Central Province). This development can be considered as a result of awareness campaigns
carried out by SLUMDMP (this will discuss in another paper under the theme of education and public
awareness).
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1. Introduction 

As a result of increasing migration of population into the urban areas, growth of urban population has
resulted in the expansion of human settlements into the problematic sites such as flood prone areas and
landslide prone slopes. The gravity of the potential impact of natural disasters in highly populated and
vulnerable areas could not be neglected any more. Recent rains in several parts of the country caused
havoc by way of landslides in the hill country and floods in low lands including Colombo City.
Similarly, the cyclone in the eastern province in 1977/1979 had caused severe destruction to human lives
and their properties.  These events certainly underscore the importance of disaster preparedness. For any
active intervention of disaster preparedness, it is necessary to identify the major areas of vulnerability to
each hazard. In such an exercise, it is very important to carry out hazard zonation mapping with a view to
identifying the areas and the magnitude of the risk assessment in order to work out the cost of damages.

The heavy loss of life as well as the unprecedented damage to
property and infrastructure resulting from landslides during the
monsoon periods in the years 1986 and 1989, prompted the
Government of Sri Lanka to take serious note of the losses and
initiate appropriate measures for the reduction of the impact of
landslides.  National Building Research Organisation (NBRO)
proposals for implementing a comprehensive program to identify
the vulnerable areas in order to take appropriate measures to reduce
the vulnerability to landsliding was accepted by the UNDP and
UNCHS which agreed to provide the necessary technical and
financial assistance.  Consequently, the program “Landslide
Hazard Zonation Mapping Project (LHMP)” was born in 1990 and
was implemented in the Nuwara-Eliya and Badulla districts.  On
completion of this program in 1995, Phase II of the project was put
into action in Ratnapura and Kegalle districts under government
grants in 1996. Subsequently, Phase III of the program covering
Kandy and Matale districts was started in 2001 and is now in
progress under government grants.  This is expected to be
completed in the year 2004.  Mapping of Kalutara district will be
commenced in 2005 and is expected to be completed by the year
2007.

In order to integrate this effort with the regional and the urban planning process, Sri Lanka Urban Mulit-
hazard Disaster Mitigation Project was implemented commencing 1st of October 1997. The main project
activities include hazard and vulnerability mapping, risk analysis, strategic planning, review of policy
and procedures, training and professional development and networking. 

The Ratnapura town was selected as the main city for the demonstration project because of its high-risk
potentiality to many natural and man-made disasters (landslides, frequent flooding, erosion, pollution and
contamination of water resources, ground subsidence etc.). Some of these activities were replicated in the
Nawalapitiya Urban Council and Kandy Municipal Council. Currently a Flood Mapping program is
being conducted covering the Colombo and Rathnapura Municipal Council areas, which are seriously
flooded every year by seasonal rains. 

2. Landslide Hazard Zonation Mapping 

2.1. Selection of priority areas

Within Sri Lanka, seven landslide prone districts have been identified based on the dispersal and
nature of past landslides. They are Badulla, Nuwara Eliya, Ratnapura, Kegalle, Kandy, Matale
and Kalutara.  Badulla and Nuwara Eliya are the worst affected and therefore these districts
were selected for the initiation of landslide hazard mapping activities.

Fig 1. Landslide prone
districts of Sri Lanka
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2.2. Multidisciplinary Approach to Mapping 

The Hazard Mapping essentially involves a scientific attempt to unfold the causative factors that
directly or indirectly influence slope instability and consequently concatenate to develop a
criterion, on the basis of which, slopes could be graded in terms of their estimated degree of
instability and hazard potential. 

In Sri Lanka, the landslide mapping programs have been conducted with the participation of
Civil Engineers, Geo-technical Engineers, Geologists, Architects and Planners, Human
Settlement Specialists, Architects and Planners, Human Settlement Specialists, Computer
Scientists, Environmentalists, Surveyors and Cartographers, Sociologists and others as a team.

2.3. Selection of the Scale 

The scale of 1:10,000 was selected for landslide hazard mapping in Sri Lanka because of the
following considerations: 

• Ready availability of topographic maps with necessary details including the essential
drainage pattern and land-use

• Fairly detailed scale of mapping
• Availability of the contour pattern with suitable intervals.

When this scale was adopted for field investigation, all information required for producing
landslide hazard zonation  maps could be collected with minimum practical difficulties.    

2.4. Method used for Hazard Mapping

Landslide Hazard Zonation maps have been compiled initially with the use of following
categories of  “state-of-nature” maps. The basic data are gathered from field surveys as well as
from desk studies.  A set of “derived maps” are then deduced from these maps using an
appropriate scoring (point) system which are later analysed by the use of a computer program.
An overview of the methodology of the process is given in the following flowchart.

1. Slope category
2. Bedrock Geology and structure 
3. Past landslides and Overburden deposit
4. Landform
5. Landuse and management
6. Human settlement and infrastructures
7. Hydrology

2.4.1. Derived Map of Geology

This map constitutes a basic element of landslide hazard mapping. It aims at qualifying
geological factors that effect the stability of slopes.
The following sectors have been considered in the preparation of this map.
• The geological map unit
• The steepness of the dip of the bedrock foliation
• The orientation of the topographic slope with respect to the attitude of the bedrock foliation
• The presence of faults or lineaments



Hazard Mapping and Risk Assessment

Regional Workshop on Best Practices in Disaster Mitigation110

LANDSLIDE SUSCEPTIBILITY EVALUATION

Table 1 – Relative weightings for major factors and sub factors in terms of their landslide potential

Sub factor elements
Linguistic rating (x), Qualitative rating (y) & Score (z)

Major factors,
Maximum 
Weighting &
Qualitative rating

Sub factors, Maximum 
weighting & Qualitative rating

x y
z

Marble very 
low

E
0

Weathered rock low D
1

granite, garnet biotite gneiss and
all others

medium C
3

Charnockite, granulite or bedrock
not exposed

high B
5

Lithology 8 A

Quartzite very 
high

A
8

Dip and scarp 70-90 very 
low

E
0

Dip and scrap 55-70 low D
1

Dip 10-30, scrap 45-55,and
interim slopes

medium C
2

Dip 0-10, scarp 30-45 high B
3

Amount and Direction
 of dip (degrees)

4 C

Dip 30-55, scrap 0-30 very
high

A
4

Angle 25-120 very
low

E
0

Angle 10-25 or 120-155 low D
2

Angle 155-180 high B
4

Deviation Angle
(degrees)

6 B

Angle 0-10 very 
high

A
6

very 
low

E
0

Bedrock
Geology &
Geological
Structures*

2
0

B

Discontinuities,
lineaments,
Faults & master joints

2 E To be decided on case to case
basis

very 
high

A
2

Bare bedrock very low E
0

Surface
Deposits
(colluvium &
residual
soils)

1
0

A Soil Cover (m) 10 A

Colluvium  < 1, Overburden < 2 low D
2
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Colluvium 1-3, Overburden 2-8 medium C
8

Colluvium 3-8, Overburden > 8 high B
9

Colluvium > 8, Overburden >8 very
high

A
1
0

Slope category I (>40) very 
high

A
2
5

Slope category II (31-40) high B
1
6

Slope category III (17-31) medium C
1
3

Slope category IV (11-17) low D
7

Slope Range
&
Slope
Category

2
5

A Slope Range &
category
(degrees)

25 A

Slope category V (0-11) very
low

E
5

relief > 350 very 
low

E
1

relief 0 – 170 medium C
2

Relief Amplitude (m) 5 A

relief 170 - 350 very 
high

A
5

area 0 – 0.07 or  > 0.5 very
low

E
1

area 0.07 – 0.2 medium C
2

Hydrological map unit 
Area (sq.km)

4 B

area 0.2 – 0’5 very 
high

A
1

0.6 – 1.0 very
 low

E
1

0.3 – 0.6 medium C
2

Hydrological map unit
Shape (Form factor)

4 B

< 0.3 very
 high

A
4

with > 5 or without > 10 very
 low

E
1

with 3 - 5 or without 6 - 10 medium C
2

Hydrology &
Drainage 2

0

B

Drainage density(km/
sq.km) with or without
soil cover

5 A

with 0 – 3 or without < 6 very 
high

A
5
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very 
low

E
0

medium C
1

Proximity to water
bodies

2 D To be decided on case to case
basis

very 
high

A
2

JT1,JC,JQ,JWb,W1,S1 very
 low

E
3

JT2,JR,JWp,HP,HK,HM,HW,W2,
W3,W4,S2,S4

medium C
8Land use

and 
Management

1
5

C Land use and
Management

15 A

HA,G1,G2,S3,N1,N2,N3,N4 very
 high

A
1
5

F11,F12,F31-F35,F43,F91-
92,F94,A10-13,X1,X2

very
low

E
1

F41,F42,F44-F48,F53 medium C
3

F51,F52,F54-F58,X13,X14 high B
5Landform

1
0

D Land form 10 A

F61,F62,F71-F74,F81-
F83,F92.X11,X15

very
 high

A
1
0

• mapped when bedrock is exposed

2.4.2.  Derived Map of Landslides and Colluviums

Most debris flows, earth flows and other types of landslide involve colluviums and residual soil.
Therefore mapping of colluviums and residual soil constitutes an important element of the overall
landslide hazard mapping.

The objective is to quantify factors relating to soil type and thickness that affect the stability of
slopes.

The following factors are considered in the preparation of these maps.

• Whether or not soil cover is present on the slopes
• The broad categorization of the soil covers
• The thickness of the soil covers.

2.4.3. Derived Map of Hydrology

• The derived map of Hydrology quantifies the influence of surface hydrological features on the
stability of slopes. 

• Factors considered in the preparation of the derived map of Hydrology
• Basin area (the hydrological map units are delineated in accordance with the water divides.
• The relief amplitude.
• The stream order and total stream length
• Shapes (form factor) of the hydrological map units
• The drainage density.

2.4.4.  Derived Map of Slope Category
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This map is prepared according to different slope categories indicated in Table 1. To prepare this
map intensity of the contour lines are considered.

2.4.5. Derived Map of Landform 

Geomorphology or the shapes of slopes also affect the slope stability. A straight or complex slope
with higher relief is more susceptible to failure than a terraced slope. A rough or broken rocky slope
with gullies is more vulnerable to fail than an undulating to rolling slope. Observations on landform
also contribute to understand the slope’s geological evolution. Derived map of landform is prepared
according to different weightings given in the Table 1 as their different landform categories. 

2.4.6. Derived Map of Landuse and Management 

Improper land use practices  such as clear cutting, de-rooting, quarrying, and mining imparts a
significant impact on slope failures through facilitating surface erosion and changing the internal
stresses in the soil of a slope. Therefore, the impact of land use types has been incorporated into the
mapping methodology giving due consideration to how well the land use is managed or maintained.
The systematic categorization of land use types under different management levels as indicated in
the table 1 is used to prepare the derived map of landuse and management.

2.4.7. Landslide Hazard Zonation Map 

Landslide Hazard Zonation Map is the ultimate product of the landslide hazard zonation mapping
process. Production of this map is done by integrating the effect of all the categories of maps
mentioned above with the case of GIS Software such as PC ARC/INFO.

Cumulative attribute values associated with the hazard map are categorized in to four different
ranges depending on the degree of hazard  (Table 2.). An overview of the methodology of the
process is given in the following diagram.  (Flow Chart No. 1.)

Table 2 - Criterion for Landslide Hazard Zonation

Overall Hazard Rating  (
R )

Hazard Zone Description

R < = 40 I Safe Slopes
40 < R < = 55 II Landslides not likely to occur
55 < R < = 70 III Modest level of landslide hazard

exists.
70 < R IV Landslides are expected

Flow Chart No.1 Landslide Hazard Mapping Methodology
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.  Landslide Hazard Zonation Map of Ratnapura Municipal Council Area completed under
anka Urban Multi Hazard Disaster Mitigation Project
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Fig 4. Landslide Hazard Zonation Map of Kandy Municipal Council Area
completed under Sri Lanka Urban Multi Hazard Disaster Mitigation Project

Fig 5. Landslide Hazard Zonation Map of Nawalapitiya Urban Council Area
completed under Sri Lanka Urban Multi Hazard Disaster Mitigation Project
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3 Rapid Assessment Method for Hazard Zonation 

3.1. Why rapid assessment?

During Phase (I) of the Landslide Hazard Mapping Project, priority area for mapping was
selected based on the information obtained from the divisional secretariats. Since disaster
management has been identified as a subject devolved with the Provincial Councils, National
Building Research Organization depended on them for such information. However, it was found
that some of the information available with the Divisional Secretaries was not up-to-date and
hence the credibility and the completeness of such information were questionable. In addition, a
heavy demand for mapping came from most of the Divisional Secretariat Divisions where the
vulnerability was comparatively insignificant.

The necessity for the implementation of a scientific methodology for the selection of priority
areas by identifying the actually vulnerable areas involving long field surveys within a limited
time frame was found to be difficult. Hence, the rapid assessment method was adopted.
However, the quality of the required information commensurate with the scale is maintained.

3.2. What is rapid assessment?

During the process of rapid assessment of landslide prone areas, several types of “state of nature
maps” that contain the following information have been used:

1. Bedrock Geology and Structure
2. Landuse and Management
3. Slope Category

An appropriate scoring (point) system is used to produce derived maps to represent each of the
above categories. For the preparation of these maps, three types of maps such as Geological
maps published by Geological Survey and Mines Bureau (GSMB), landuse and slope maps
produced by Landuse Policy Planning Department and topographic maps of Survey Department
are used as base data in order to increase the quality of the outcome.

Finally, the derived maps are analyzed using the same computer program which is used in
normal landslide hazard zoning in order to produce the final hazard zonation maps.

3.3 Scale of the map

Base maps of 1:100, 000 scale is used to collect the data from the field. However, the final
product of the hazard zonation map was completed at a scale of 1:50, 000
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Fig 7. Landslide Hazard Zonation Map of Kandy District, prepared under rapid
assessment method
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Rapid Assessment Method
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Fig. 9.  Landslide Hazard Zonation Map of Nawalapitiya Municipal area, prepared
under Rapid Assessment Method
Regional Workshop on Best Practices in Disaster Mitigation18
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4. Advantages and Disadvantages of the two mapping systems related to scale of the Landslide
Hazard Zonation Maps

• The printed 1:50,000 scale maps were very useful to identify the priority areas for mapping on the
more detailed 1:10,000 scale since regional level features are visible on one sheet.

• The small scale (1:50,000) map also forms a helpful tool for macro level planning of development
projects. However, the 1:50,000 maps are not suitable for detailed field mapping.

• The 1:10,000 scale maps are more detailed and can be relied upon for specific work needs such as
hill country construction practices, human settlement planning, land-use planning etc., 

• Preparation of 1:10,000 scale maps are time consuming and more costly. 
• The manpower and duration required in the preparation of 1:10,000 maps is higher which compared

to that of the 1:50,000.

5. Lesson Learnt and The Experience Gained  

• Lack of data and information or non-availability of a formally established database on natural
disasters in Sri Lanka is a setback in the assessment of hazards.  Perhaps, the data on natural hazards
(floods, landslides, epidemics etc.) collected from various sources could be not so accurate. This has
caused extensive time consumption in collecting data and this fault has not been taken cognizance of
during project design stage. Non-availability of a network among agencies having related
information also been caused delays in information collection for mapping.

• Selection of a suitable scale for mapping was a problem with the base maps available in the Survey
Department of Sri Lanka. Problems were experienced in producing maps in a user-friendly manner
due to other administrative boundaries (Divisional, Grama Niladharies, Villages etc.) shown in the
maps within the local authority boundaries.

• Normal methodology used in hazard zonation mapping had to be changed for cost effectiveness and
more realistic output. Therefore, GIS application in hazard zonation mapping was used with an
intention of time saving. Rapid assessment system of zonation mapping was also introduced.

• The presentation of data in maps and other formats had to be compiled and reported in such a way to
facilitate end-user’s (i.e. Planning community) requirements.  The inclusion of clear conclusions of
the study had to be accommodated, which can be applied in policy formulation and decision making.
The preparation of reports had to be done in simple language avoiding technical terminology as
much as possible.

• Risk assessment of vulnerable sites and elements in physical term was not sufficient to indicate the
severity of damages. Our experience is that it is more important to indicate the Rupee value of
damages for policy and decision-makers for them to get an idea of the damages occurred. 

6.  Concluding Remarks

The need to make available Hazard Zonation Maps whether they be in respect of the landslide hazard in
the hill country or other types of natural disasters in any part of the country cannot be overemphasized
taking into consideration the high rate of vulnerability of the community to various hazards.  The early
availability of these maps is just as important as the awareness of the community in the use of these maps
essential objective of the hazard zonation map.

In the preparation of the landslide hazard zonation maps, MNRO in its pioneering effort depending on a
heuristic approach continuous upgrading upon the methodology. The continuous upgrading of the
methodology the credibility of the data, the inclusive of essential parameters as well as evaluating their
interplay can all lead to generate a qualitatively (and quantitatively) improved ultimate product a reliable
map.  The demand for the use of such as a planning tool with at macro and micro level would naturally
increase manifold thus helping to achieve better results in future development activities.
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ABSTRACT

In the framework of the UNESCO sponsored project on “Capacity Building for Natural Disaster
Reduction” a case study was carried out on multi-hazard risk assessment of the city of Turrialba, located
in the central part of Costa Rica. The city with a population of 33,000 people is located in an area, which
is regularly affected by flooding, landslides and earthquakes. In order to assist the local emergency
commission and the municipality, a pilot study was carried out in the development of a GIS –based
system for risk assessment and management. 

The work was made using an orthophoto as basis, on which all buildings, land parcels and roads, within
the city and its direct surroundings were digitized, resulting in a digital parcel map, for which a number
of hazard and vulnerability attributes were collected in the field. Based on historical information a GIS
database was generated, which was used to generate flood depth maps for different return periods. For
determining the seismic hazard a modified version of the Radius approach was used and the landslide
hazard was determined based on the historical landslide inventory and a number of factor maps, using a
statistical approach.

The cadastral database of the city was used, in combination with the various hazard maps for different
return periods to generate vulnerability maps for the city. In order to determine cost of the elements at
risk, differentiation was made between the costs of the constructions and the costs of the contents of the
buildings. The cost maps were combined with the vulnerability maps and the hazard maps per hazard
type for the different return periods, in order to obtain graphs of probability versus potential damage. 

The resulting database can be a tool for local authorities to determine the effect of certain mitigation
measures, for which a cost-benefit analysis can be carried out.  The database also serves as an important
tool in the disaster preparedness phase of disaster management at the municipal level. 

Introduction

The increased vulnerability of many urban areas, especially in developing countries is a major reason of
concern (Munich Re., 2000). Therefore emphasis should be given to the reduction of vulnerability in
urban areas, which requires an analysis of potential losses in order to make recommendations for
prevention, preparedness and response (Ingleton, 1999). The survey of the expected damages for a
potential disaster essentially consists of risk evaluation. Risk is defined as the expected losses (of lives,
persons injured, property damaged, and economic activity disrupted) due to particular hazard for a given
area and reference period. Based on mathematical calculations risk is the product of hazard, vulnerability
and cost of the elements at risk (WMO, 1999).

Most of the data required for disaster management has a spatial component, and also changes over time.
Therefore the use of Remote Sensing and Geographic Information Systems has become essential in
urban disaster management.

In the framework of the UNESCO sponsored project on “Capacity Building for Natural Disaster
Reduction” a “Regional Action Programme for Central America” was established. Within this project a
number of case studies throughout Central America are carried out. The first of these is the multi-hazard
risk assessment of the city of Turrialba, located in the central part of Costa Rica. The city with a
population of 33,000 people is located in an area, which is regularly affected by flooding, landslides and
earthquakes. The city is also near the Turrialba volcano, which had its last eruption about 100 years ago. 
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In Costa Rica, disaster management is the responsibility of the National Commission for Risk Prevention
and Emergency Response (CNE). The commission also has regional and local bodies, which act under its
coordination and support. The Local Emergency Committee is responsible for disaster management at a
municipal level. In order to assist the local emergency commission and the municipality, a pilot study
was carried out in the development of a GIS –based system for risk assessment and management.

The objectives of this study were to support the local authorities with basic information required for
disaster management at the municipal level, through the development of a GIS database, containing the
following types of information:

a. Hazard maps indicating the probability of occurrence of potentially damaging phenomena within a
given time period. This was done by generating hazard maps for earthquakes, flooding and
landslides for different return periods. 

b. A database of elements at risk, concentrating on the buildings and the infrastructure in the city.

c. Analysis of vulnerability of the elements at risk, taking into account the intensities of events as
indicated in the hazard maps, combined with information from damage curves;

d. d. Cost estimation of the elements at risk, concentrating on the buildings and their contents;

e. e. Multi-hazard risk assessment.

An overview of the methodology for seismic risk assessment is presented in figure 1, and for flood risk

assessment in figure 2.
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Figure 1: Schematic overview of the seismic risk assessment procedure using GIS.
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Figure 2: Schematic overview of the flood risk assessment procedure using GIS.
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The Study Area

The city of Turrialba is located in the province of Cartago, to the east of San José, the capital of Costa
Rica, in Central America (refer to figure 3). Turrialba City is a rather small city, with an extension of
about 3.7 km2 and about 33,000 inhabitants. Recently the city has shown a significant growth and due to
this reason it is desirable to plan seriously for further expansion towards safe areas.
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Figure 3: A: Location of the study area; B: Landsat TM image of the Turrialba region; C:
Orthophoto of the city of Turrialba.

Geologically the area is underlain mostly by Quarternary (fluvio)volcanic deposits. Pyroclastic deposits
and andesitic lavas are located around the Turrialba valley.  The city itself is located on debris avalanche
deposits, which are related to a large mass movement event that took place 15.000 years ago. The debris
avalanche deposits have been buried in the lower part by lahar sediments and recent alluvial deposits.
Colluvial deposits are found mainly at the foot of the hills. 

The Turrialba area is affected by several types of hazards, such as volcanic activity, flooding, landslides
and earthquakes. The city has been affected mostly by flood events, which are both related to the lateral
erosion of the main river (Turrialba) which passes through the city in a channel with a depth of about 5
meters, and which has been straightened and partly protected by dikes. Most of the flooding, however is
related to local streams (such as the Colorado river) which pass through the city in highly entrenched,
and partly covered under designed channels. Consequently flooding takes places often due to the narrow
cross sections under bridges and tunnel sections. The last heavy earthquakes in the surroundings of
Turrialba occurred in LÍmon in 1991 and in Pejibaye in 1993, which resulted in an average MMI seismic
intensity of VII affecting approximately 300 buildings. 

Data Collection 

The work was based on a series of color aerial photographs with a scale of 1:40,000, which were scanned
at high resolution and combined with a Digital Elevation Model and a series of ground-control points for
the generation of an orthophoto-map. On the orthophoto all buildings within the city and its direct
surroundings were digitized, as well as the land parcels, the roads and other infrastructures. This resulted
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in a digital parcel map, consisting of 7800 polygons. Each polygon was described in the field by a team
of surveyors, making use of checklists for the collection of data on hazard and vulnerability.

For each parcel the following attributes were described:

• Use: landuse of the parcel, with main division in residential, institutional, commercial, industrial,
recreational, agricultural and others

• Material: material and structural type of the building
• Age: age of the building, obtained through interviews
• Value_building: estimation of value of building
• Value_contents: estimation of value of contents of building
• Number of floors: direct observation
• Hazard: the hazard as observed or inferred by the experts in the field
• Damage: reported damage due to natural or human-induced hazardous events

An overview of the categories used is presented in table 1, and an example of part of the map is shown in
figure 4.

The initial parcel database was provided by the Tropical Agricultural Research and Higher Education
Center (CATIE) in Turrialba (Wesselmans, 1998).  An initial effort to survey the elements at risk by
Central American specialists (Cardona et al. 2000) funded through UNESCO-IDNDR yielded a large
amount of information about Turrialba City and its hazards. Later, the data collection was expanded by
Cheyo (2002), Urban La Madrid (2002) and Badilla Coto (2002).
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Table 1: Categories used in the elements at risk database

Apart from the parcel map the following information was collected and generated:

Digital contour lines, digitized from 1:50.000 scale topographic maps, were used to generate a Digital
Elevation Model (DEM), and a slope steepness map, as well as a map showing major scarps and breaks
of slopes;



Hazard Mapping and Risk Assessment

Regional Workshop on Best Practices in Disaster Mitigation 131

A digital Landsat ETM image (bands 1-6 and panchromatic) from January 2001, was used in
combination with the DEM to generate a pseudo anaglyph image. The stereo image was used for
mapping geomorphological features, such as faults, volcanic deposits and landslides. Also scanned aerial
photographs were used for the geomorphological interpretation. A software programme (ILWIS, 2002)
allowing digital stereo image interpretation was utilized for a more detailed landslide inventory.

Geological information was also collected and digitized. This consisted of a lithological map (at scale
1:50.000), a fault map, an earthquake catalog and a soiltype map.

Figure 4:  Different views of the large-scale database for the city of Turrialba. A: orthophoto, B:
vector overlay of parcels, C: polygons displaying landuse type, D: reading information from the
attribute database.

Analysis of historical information 

Historical information on the occurrence of previous disastrous events has been given emphasis in this
study. This was done through interviewing elderly people, newspaper searches, and through the damage
reports available in the INS (National Insurance Institute). Also information was collected from the
national and local emergency committees. Based on this information a database was generated, which is
linked to the parcel database in GIS, and which allows for the generation of thematic maps on each of the
above-mentioned parameters. 

Hydrologic studies have been carried out in the area with the use of HEC-1, (Rojas, 2000; Solis et al.
1993; Solis et al. 1994; Badilla Coto, 2002) and peak discharges for different return periods calculated
for the main rivers in the study region.  Unfortunately, no discharge data is available for the area in order
to calibrate the results. The studies have also indicated a number of possible bottlenecks along the local
streams (Gamboa and Colorado) and the main river (Turrialba). In this way it was established that the
main Turrialba river has enough capacity for a 100-year return period discharge while the Gamboa
stream and the Colorado river may overflow once every one or ten years respectively.

Historical flood data available dates back to 1737, (GarcÍa, 1990; Zuñiga and Arce, 1990; Aparicio,
1999, Cardona et al. 2000; Badilla Coto, 2002). The most important flood events reported in the city are
from the following dates:  September 1737, October 1891, December 1908, November 1923, November
1928, November 1933, November, 1936, December 1949, February 1966, December 1970, September
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1983, December 1987, May 1990, August 1991, February 1996, and May 2002. The flood events of
1996 and 2002 were studied in detail. The event from 1996 was related to the flooding of the Colorado
river, which overflowed in a number of critical points, covering most of the city center. The flood event
from 2002 was related to the main Turrialba river, causing severe lateral erosion  which destroyed most
of the protective dikes along the city leaving the city center exposed to severe flood hazard from the main
river. Also a series of houses and bridges were destroyed.  

Since no discharge data was available the historical data has been used in combination with precipitation
records in order to find out possible return periods. In this way it was established that the 1996 represents
an event with a return period of 50 years. For this flood event a map was prepared based on the point
information of flood depths reported during the field questionnaire survey (refer to figure 5).

Hazard Assessment 

In the study three types of hazards were analyzed: seismic, flooding and landslide hazard. An overview
of the procedure for seismic hazard and risk assessment is presented in figure 1, and for flooding in
figure 2.

A database of earthquakes records in digital format is available as part of the main seismic information.
Historic and recent regional earthquake information has been processed (Climent et al 1994, Schmidt et
al 1997, Laporte et al. 1994). The historic seismicity of Turrialba indicates that 9 seismic events within
the range of 5.0-7.5 and depths of around 15 km have occurred within a 50 km distance to the area. It is
assumed that Pacuare and Atirro are the faults responsible for seismic events close to the area. The most
recent events experienced in the neighborhood of Turrialba are Pejibaye-1993 (M=5.3), Límon-1991
(M=7.6).

Figure 5: Flood depth map based on the historical data from 1996, representing an event with a
return period of 50 years.

Probabilistic methods were used in order to obtain the respective values of PGA (peak ground
acceleration) of rocks for different return periods, based on the work by Laporte et al. (1994) and
Climent (1997).
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Table 2. Return periods and peak ground acceleration values in rock conditions (from Laporte et
al., 1994)

Return period Peak ground acceleration (in
g.)

100 0.205
200 0.240
500 0.360
1000 0.450

Soil amplification was estimated by means of a soil type map with a table with  amplification values for
each soil type for the return periods 25, 50, 100, and 200 years. Topographic amplification has been
based on the location and distance from the scarps in the study area. Certain weights have been given to
different distances from the scarps.  

These weights were multiplied with PGA maps with soil amplification for all the return periods resulting
in new PGA maps with amplification for soils and topography. To convert the PGA values to the
Modified Mercalli Intensity, the relation from Trifunac and Brady (1975), was applied.  The analysis
resulted in four MMI maps for return periods 25, 50,100 and 200 years.

Flood hazard maps were made related to two different phenomena: lateral erosion hazard and inundation
depth. As indicated before flood depth maps were made using historical information from field
questionnaires. The resulting point file was converted into a raster map in GIS using contour
interpolation and point interpolation. The resulting flood depth maps, for return periods of 25, 50 and 75
years, were classified into a number of classes.

In order to determine the hazard for lateral erosion, distance was calculated from the  river channel of the
Turrialba and Colorado Rivers. The distance classes were converted to hazard zones, based on historical
information, and areas which were likely to be affected by lateral erosion with return periods of 25, 50
and 75 years were indicated (refer to figure 6).

Figure 6: Simplified hazard map for lateral erosion
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Also a hazard map was generated for a hypothetical maximum flood event, which might be related to an
eruption of the nearby Turrialba volcano, caused by a very large lahar (volcanic debris flow) event that
might hypothetically take place. Although information on return periods for such an event were not
available (only the knowledge that approximately 15.000 years ago the entire area was devastated by a
large debris avalanche) a hypothetical return period of 5000 years was assumed for such an event, which
would lead to total destruction of all elements at risk in the area.

Landslide hazard was determined based on the historical landslide inventory and a number of factor
maps, using a statistical approach.

Vulnerability Assessment 

In this study vulnerability assessment was only carried out for the buildings and the contents of
buildings, and basically only looking at direct tangible losses. The basic method used was the application
of damage-state curves, also called loss functions or vulnerability curves (Smith, 1994). The cadastral
database of the city was used, in combination with the various hazard maps for different return periods to
generate vulnerability maps for the city.

Damage due to flooding depends on several factors, such as water-depth, duration of flooding, flow
velocity, sediment concentration and pollution. The study only focused on damage related to water-
depth, and to velocity in the case of lateral erosion. Generally flooding time is not very important, since
most events are related to flashfloods with limited duration. The method used in this study for flood
vulnerability assessment can be considered as a GIS-based hybrid between the actual flood damage
approach and the existing database approach. This is because the vulnerability assessment is based on a
detailed database of elements at risk and on field data collection related to the 1996 flood reported
damages. Depending on the building type and the number of floors a degree of loss (ranging from 0 to 1)
was assigned to each category of elements at risk, in relation with the different floodwater depth classes
used. Separate values were assigned for the expected losses related to the contents of buildings (refer to
table 3). In the case of lateral erosion vulnerability was assumed to be 1 (complete destruction) both for
the building as well as for the contents.

For the determination of seismic vulnerability, the MMI maps were used in combination with
vulnerability functions for different types of constructions adapted from Sauter and Shah (1978), who
elaborated functions for Costa Rica as a whole (refer to figure 7). Vulnerability assessment of population
for seismic events was made according to the Radius method, based on the building vulnerability and the
type of building (residential, school, office etc.) assuming two different scenarios: during daytime and
nighttime. 

For the landslide vulnerability the size of the potential landslide area determined whether the
vulnerability was 0, 0.5 or 1.

All vulnerability data was used in GIS to generate vulnerability maps for each type of hazard and return
period.
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Table 3: Definition of contents of buildings
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Figure 7: Vulnerability curves in relation with MMI for different types of constructions (After
Sauter and Shah, 1978).

Cost Estimation 

In order to determine the cost of the elements at risk, differentiation was made between the costs of the
constructions and the costs of the contents of the buildings. The costs of the buildings were determined
using information from real estate agents and architects in the area. A cost per square meter was entered
in the attribute table linked to the cadastral map, and the cost per parcel was obtained by multiplication
with the area of the parcel, and the number of floors. A correction factor was applied related to the
percentage of the plot, which was actually built-up area, and also a depreciation factor was applied
related to the age of the buildings.

An estimation of the cost of the contents of buildings was made based on a number of sample
investigations for different building types and socioeconomic classes within the city (refer to table 3).

Based on the cost information three raster maps were generated: one representing the building costs, one
representing the construction costs, and one for the total costs.

Risk Assessment 

Risk means the expected degree of loss due to potentially damaging phenomena within a given time. In
this case there are many different potentially damaging phenomena with different return periods.
Therefore risk was determined by first calculating specific risk for each hazard type, through the
generation of annual risk curves.  Specific risk results from multiplying the annual probability factor,
vulnerability and cost or indirectly multiplying annual probability with expected damage. An overview
of the three types of input information (return period, costs and vulnerability) is presented in table 4. 
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Table 4: Overview of input data for risk assessment

Hazard type
Return
period

Costs Vulnerability

Flooding depth 25 Contents only Vulnerability map for this
scenario

50 Contents only Vulnerability map for this
scenario

75 Contents only Vulnerability map for this
scenario

Lateral erosion 25 Construction and contents 1
50 Construction and contents 1
75 Construction and contents 1

Maximum flood (lahar) 5000 Construction and contents 1
Earthquake 25 Construction and contents Vulnerability map for this

scenario

50 Construction and contents Vulnerability map for this
scenario

100 Construction and contents Vulnerability map for this
scenario

200 Construction and contents Vulnerability map for this
scenario

Landslides 50 Construction and contents 0, 0.5 or 1
100 Construction and contents 0. 0.5 or 1

Specific risk maps were generated for each type of hazard and each return period by multiplication of the
potential damage maps and the annual exceedence probability. First damage maps were generated by
multiplication between vulnerability maps and cost maps. For flood risk, damage maps were generated
for three return periods (25, 50 and 75 years) from the various vulnerability maps multiplied by the cost
map of the contents only, because it was assumed that the flooding will normally have little influence on
the building itself. This is due to the fact that the floods have generally a small duration, and flood
velocities are normally not very high.  For the maximum flood damage map the vulnerability was
considered to be 1 (total destruction). For the lateral erosion damage map also a vulnerability of 1 was
assumed, since both buildings and their contents would be lost due to collapse in the event of
undercutting. Specific risk maps for seismic hazard were made for the four return periods mentioned
earlier (25, 50, 100 and 200 years), each using its own vulnerability map. Estimation of specific risk for
landslides was one of the most difficult tasks, since both the probability, magnitude of the landslide, and
therefore the vulnerability are very difficult to predict. Here an expert judgment was made and three
vulnerability classes were used: 0, 0.5 and 1.

The resulting specific risk maps gave information on the total amount of damage expected annually due
to a certain type of hazard with a certain return period. This damage was aggregated for the entire city
and plotted in a graph of probability versus potential damage, though which a curve was fitted (refer to
figure 8). The area below the graph represents the total damage for the specific type of hazard. Out of
these a total risk curve was derived for the combination of the various hazard types, which represents the
annual expected losses to buildings and contents of buildings for the various types of natural hazards in
the city of Turrialba. The estimation of annual losses for each hazard type and each return period
represents a very important “standardization process” which allows to put hazards into perspective and
prioritize accordingly. The data generated can also be used to display a total risk map.
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Figure 8: Specific risk curve for flooding (left) and seismic (right). X-axis is annual exceedence
probability, Y-axis is estimated damage in Costa Rican currency.

Conclusion

For the vulnerability reduction cities affected by different hazards, this type of results will be very
helpful for determining the effect of certain mitigation measures, for which a cost-benefit analysis can be
carried out. This type of information products therefore allows to move away from the “response-only”
approach to disaster management, which has been endemic throughout the developing world, to one
which incorporates prevention and reduction.

Moreover, the database will be of great use for the municipality to find suitable areas for further
expansion and also to relocate the people living in hazard-prone areas. Although the system is designed
for disaster management, it may also serve as a multi-purpose tool. The municipality is using the
orthophoto and the database for updating its land-ownership database in order to improve the tax
collection system.

It is important to stress here that the work presented here was aiming primarily on the development of a
methodology for GIS-based risk assessment in urban areas, with relatively little basic information
available. In such cases the analysis relies heavily on historical information, and expert judgment, also
regarding the relationship between magnitude and return period of the different events. Also, due to the
limited time for field data collection, a number of assumptions and simplifications had to be made. In the
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flood hazard assessment, more emphasis should be placed on the other effects of flooding than the water
depth only, such as duration of flooding, flow velocity and pollution. Also the evaluation of lateral
erosion has to be based not only on the distance of the river channel, but also on the geomorphological
situation and the meandering pattern of the river. In the case of seismic hazard assessment, more
information should be obtained on the three dimensional configuration of the soil layers, and their
geotechnical properties, and earthquake spectra should be used instead of single PGA values. In the
vulnerability assessment, more emphasis should be paid to infrastructure, lifelines, critical facilities and
population, and also indirect damage should be taken into account. Also more accurate cost information
should be obtained, requiring the help of local economic experts and architects. As a whole the data
collection could be significantly improved if was carried out over a longer time period by local experts.

Due to these limitations, the resulting risk values are only indicative, and should not be taken as absolute
values for individual buildings. But they do serve to indicate the relative importance of each type of
hazard, and the degree of impact it is likely to have.

Further investigations using other case study cities in Latin America and in Asia are planned within a
research project entitled “Strengthening local authorities in risk management” (SLARIM). This research
project, with a duration of three years, has the objective to develop a methodology for GIS-based
decision support systems for disaster management in medium-sized cities. The SLARIM project is
currently in the process of identifying potential case study cities, and hopes that the AUDMP workshop
will provide an opportunity to establish contacts with authorities and organizations from cities in Asia. 
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TODAY’S IMPERATIVE: CAPACITY BUILDING FOR SAFER
COMMUNITIES

Zen Delica Willison and Rene Jinon, Asian Disaster Preparedness Center

Abstract

This paper focuses on Capacity Building that recognizes the importance of decreasing vulnerability by
increasing the capacity. As such, this paper aims to dissect the factors involved in capacity building,
define its focus, and provide strategies for urban disasters mitigation in the context of capacity building.

Prologue
The Influx of Urbanization: A Mirror of Neglected Capacities from the Country Sides 

Lure of The Cities

The increasing number of persons migrating from rural areas to the urban centers, has been threatening
the fragile balance of the world’s cities. 

These migrations are commonly triggered by the expectation that the city will provide better
opportunities. However, in most cases these expectations are not met as the urban centers has not
considered this in their urban planning. Understandably shelters and social services for the newcomers
are not in the agenda of the planners. They could not even cope with the current number of squatters,
how then would they consider the new influx of migrants. 

Problems In The Countryside

Problems in the countryside are mostly the results of a feudal farming system, conversion of agricultural
lands, monopoly of landholdings, chronic crop losses, unavailability of source of living, loss of
livelihood, internal conflict, and the prospect of a better standard of living in the urban centers.

Urban migrants from the rural areas make up the most vulnerable group in an urban disaster scenario.
Living in cramp, sometimes-improvised shelters, without the basic health necessities like clean water and
latrines, these migrants are prone to hazards and disaster risks as well as exploitation of the dregs of the
society – prostitution and child labor. 

However, policy makers usually approach these problems superficially.  They do not necessarily dissect
the causes of migration but rather count and be concerned of the number of people crowding the city.
These migrants – people - merely become statistics, figures in the spiraling trend of urbanization.  What
we oftentimes fail to see is that these are living human beings capable of doing things and tending for
themselves in order to survive.  Migrating to the urban center may be a coping mechanism to escape a
more dismal situation in the rural areas.

People who migrate to urban centers bring with them their inherent skills, indigenous knowledge of their
crafts and the intrinsic instinct of survival.  These are capabilities, which make them resilient in the face
of hardship in a hostile environment of an urban center. 

Urbanization is occurring at its fastest pace not in the developed nations of the world, who are better
equipped to deal with it, but in the developing world. In 1950, 17.8% of the population of the developing
world lived in cities. Fifty years later, that number more than doubled to 40.5%. By the year 2030, that
percentage is estimated to reach to almost sixty percent. Just four more years will see the majority of the
world’s population living in cities (The Population Institute).

Society is alarmed of the urbanization in the developing countries.  Responses to these are varied; one
such response is focusing on the culture of safety  - urban disaster mitigation.  In a scenario involving the
numbers game – number of dead, wounded, missing, cost of damage to property; focus is provided to
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mitigate the impact of hazard events happening in a vastly populated area and protecting the
infrastructures both physical and systemic.  

However, we mostly fail to see the root cause of urbanization – the migration of people from the
countryside.  To objectively mitigate a disaster from happening in a crowded urban center, we should
look at the multiple realities involved – that is to address the causes of migration and provide the risk
management needs of urban centers as well as the rural areas.

Along this process of mitigation, reducing vulnerabilities and building capacities becomes a focal point
for developing strategies. Cognizant of the importance of decreasing vulnerability by increasing the
capacity, this paper aims to dissect the factors involved in capacity building, define its focus, and provide
strategies for urban disasters mitigation in the context of capacity building. Building

Capacity building, in the context of the disaster risk management paradigm, generally encompasses the
factors of capability, which translates into a coping mechanism, which in turn makes a vulnerable group
resilient.   To understand capacity building as part of the disaster risk management process, we must
examine the factors it encompasses.  

Capability is differentiated from capacity as it basically refers to the inherent skills and knowledge of an
individual or the collective ability of a community to respond to stimuli.

Coping Mechanisms. These are collective mechanisms derived from internal social systems and
structures present in a community, and strategies adopted by them to deal with adverse and stressful
situations.  Coping mechanisms are vital component of social and economic development, survival of
any society and prevalent in all stages of life to resource poor communities in dealing with difficult and
challenging situations. In facing hazardous situations these mechanisms become more prominent and
visible (ADPC CBDM Workbook).

Understanding these basic factors in the capacity building process – capability and coping mechanisms,
will provide content on the design and implementation of capacity building initiatives.  Simply meant,
capacity building is identifying, developing and enhancing the existing capabilities and coping
mechanisms of communities. Often, however, this is neglected.
In the light of the development efforts extended to countries in the region, capacity building remains to
be in the forefront of the development process.  Interestingly, most of the project or programs aimed at
increasing the capacity of these countries have no sustainable mechanisms to consolidate the gains it has
achieved by far.  Oftentimes, some programs end up spending precious development funds into training
programs and policy advocacy.  Others funnel funds into government structures aiming to increase the
capacity of these institutions to respond to the needs of the country.

With this development picture, a constant debate resounds on the appropriateness of the capacity
building responses, which in effect makes a jigsaw puzzle out of the development efforts, instead of
making cohesion.

In the context of total disaster risk management, a concept on capacity building, which encompasses both
the development process and sustainable development with particular emphasis on sustainable human
development, sustainable use of resources, and sustainable livelihood options, has to be identified and
defined by all stakeholders.

To reach this objective, we must examine the existing perspectives on what capacity building is and the
initiatives introduced.

A Mélange of Paradigms: Capacity Building From Different Perspectives

The Capitalist.  Capacity building is anchored on the amount of investments, which stimulates the growth
of the Gross National Products, which in turn provides more jobs and thus alleviates poverty and
increases capacity.
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The Sociologist.  Capacity building must focused on enabling people’s organization, building primarily
on their current capacity.

The Politician. Capacity building rest on the institutionalization of total disaster risk management into the
public policy framework.

The Common People.  Listen to our needs and provide it.

These are among the most common understanding of capacity building from the major actors that
influence the stature of our society.

A comprehensive understanding of the capacity building as defined by the United Nation’s Agenda 21
states, “Specifically, capacity building encompasses the country’s human, scientific, technological,
organizational, institutional and resource capabilities.  A fundamental goal of capacity building is to
enhance the ability to evaluate and address the crucial questions related to policy choices and modes of
implementation among development options, based on an understanding of environment potentials and
limits and of needs perceived by the people of the country concerned.” (Chapter 37, UNCED, 1992)

This translates simply to building from the existing capabilities present in a given community.  However,
when viewed from different perspectives, a concoction of multiple ideas for a specific reality complicates
things.  

There are inherent agenda and paradigms implemented in the concept of capacity building, depending on
whose context. As any other development strategy, capacity building is prone to manipulation by
external forces with vested interest.  It is making a capital out of the situation at the behest of covert
agenda and at the expense of the development process.  We must likewise not fail to recognize, the noble
intentions of the majority of forces at play in the development arena.  It is in this context that we must
examine all existing initiatives on capacity building and integrate all workable solutions to come up with
a focused and complimentary sharing of ideas and efforts.  

Charting The Route: Towards An Integrated Understanding of Capacity Building

Capacity building, being a non-structural approach in urban disaster mitigation and as a process, pursues
the imperatives of addressing vulnerability.  To address the intermingling factors of vulnerability, the
process has to look into the root causes of people’s vulnerability. This would mean either working for
change internally or externally with the existing systems and structures.

Capacity building should be viewed from the variety of perspectives and must integrate all concerns with
the central focus on addressing the vulnerability factor, this would also mean assessing the needs in
relation to the current capacities.  It is important that our understanding of capacity building emanates
from the platform of:

1. Human Resources, which would include skills – crafts and labor; knowledge – technical and
indigenous; and character – attitudes and motivations. 

2. Common Property Resources. Principally the natural resource and the environment – terrestrial
and aquatic.

3. Sustainable use of resources.  Utilizing resources in the context of sustainable development.
4. Socio – Economic Equity.  Equal opportunities regardless of race, creed, faith, and gender.

Different capacity building paradigms focuses on either one of these, but the emerging trend in for a
progressive approach on disaster response had enabled practitioners to gradually shift to an integrated
approach in capacity building.

From this context, the common ground for understanding capacity building would be to develop,
augment, and enhance the existing capabilities and coping mechanisms of a community as a process of
strengthening their capacities to meet the adversity that confronts them, through a strategic guiding
principle of sustainable human and resource development and socio – economic impartiality that would
lead to empowerment and resilience of communities.
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Although there is a common ground for understanding, still the strategy differs on the approach being
adopted.  As mentioned, there are a host of approaches in building capacities, ranging from training,
public awareness, policy advocacy, community organizing, institutional networking, income generating
projects, health, and emergency response. There is a need to integrate these approaches to have a
comprehensive platform in approaching capacity building.

Factors:

There is no singular factor in putting the context of total disaster risk management in capacity building.
Rather, it is a cornucopia of prevalent factors that should be considered. 

Urbanization: Dangerous Spaces and Endangered Lives

The current population density in the major urban centers in the developing countries is alarming due to
cramp communal sites, lack or non – existence of water and sanitary services, and in most cases
neglected by the government services or there is just not enough for so many.  

These conditions are aggravated by the scarcity of livelihood for the rural migrants whose skills are not
much of use to the labor demands of the urban centers.   As part of their coping mechanisms, migrants
usually accept below average daily wage doing menial jobs, beg, get involve in theft and petty crimes,
prostitution, and in some cases sell their body parts to sustain themselves.

The urban poor – as what society calls the financially incapable people in cities, lives in slums and
ghettos which are very crowded with improvised shelters without water nor latrines. 

Settlements such as these are especially prone to fire hazards, epidemic, storms, and floods.   However,
on the attitudinal aspect, they do not care much less about their condition.

In initiating the capacity building process, there are two things to consider, the reason for urban
migration and the current state the migrants are in.

Political Will: Absence or Lack of It

In a political picture, we must examine how public policy and governance enhances or regresses the
capacity of the nation to mitigate the impact of disasters.  Taking into consideration the issue of
sovereignty, intervention should be with due respect to existing governments. Development initiatives
should be enhanced through the institutionalization of capacity building into the public policy
framework.  Capacity building here, therefore, focuses on the overall development effort of the political
structure.  However, vigilance must be practiced when working within these political frameworks,
politicians have agenda and interest that often times comes in collision with development initiatives.
This is especially prevalent on the issues like agrarian reform, human rights, and civil conflict.  

Socio - Economic: Feudal Structures and Monopoly of Resources

One major hindrance in developing the capacity of vulnerable people is the influencing socio – economic
structure and the monopoly of resources, which the structure thrives upon.  

These situations are particularly manifested in countries with agriculture-based economies where vast
expanse of agricultural lands are owned by the minority.  This minority controls and espouses a feudal
socio – economic structure wherein the gaps between the most capable and the most vulnerable are
widely spaced.

In a socio – economic structure such as this, the minority who controls the economy also begets the
political power, which in turn dictates the norms of the society.
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Distorting the Landscapes: Issue of Land Conversion

In a bid for industrialization as a trend in globalization, developing countries have been converting fertile
agricultural lands into industrial estates and diverse forestlands into open pit mines and energy plants.
Not only does this affect the ecological equilibrium of the areas but as well displace people from their
homes, ancestral domains, source of livelihood, and thus contribute to urban migration.

Economics of Development Funds: Puppetry or Partnership 

The economics of development aid comes into primary focus in the discussion of capacity building in the
region.  Undeniably, much support – both financial and technical had been provided to local initiatives
by funding agencies – both local and international.  However, some of these development funds are
subtle used as pressure points by donor to inject their own agenda, giving rise to donor-oriented projects,
instead of being need based.  

Culture: Social Class, Caste, and Gender

The cultural aspect dictates how people perceive risk in relation to their motivation to increase their
capacity.  However in a society, which distinctly classifies its people according to gender and
countenance, it is a reminiscent of a feudal system by which services and gratifications are based to
social strata.  This in turn provides the platform of apathy and indifference towards playing an active role
in self-empowerment.  These sectors are already biased by the mere fact that they born either
impoverished, marginalized, and in most cases – being women.  

Technical: Whose Wisdom is Appropriate?

Expertise on the field of total disaster risk management must be sourced out and developed in – country.
Instead of north – south technology exchange, which often times result to inadaptable and alien
technology, indigenous knowledge and best practices must be put in the forefront.

Sustainability: Good Until It Lasts

There should be sustaining mechanisms in place for every project implemented.  Millions of dollars of
development funds are expended for administrative costs alone and without even any sustainable
mechanisms for the continuity of the project.  These cases results in unsubstantial project output and
often times unfulfilled expectations.  

Reversing the Trend: 

The conventional trend on capacity building defines the disparity between the development process and
the disaster management continuum. Although the concept of the disaster continuum is already
antiquated, still the bulk of disaster related funds is consumed by emergency response. In Kofi Annan’s
words, “More effective prevention strategies would save not only tens of billions of dollars, but save tens
of thousands of lives.  Funds currently spent on intervention and relief could be devoted to enhancing
equitable and sustainable development instead, which would further reduce the risk for war and disaster.
Building a culture of prevention is not easy.  While the costs of prevention have to be paid in the present,
its benefits lie in a distant future.  Moreover, the benefits are not tangible; they are the disasters that did
not happen.”

Simplifying Kofi Annan’s words, it basically boils down to integrating capacity building measures into
the development process it self.  Capacity building thus works within the development process; it is not
merely a mitigating measure but rather a part of the whole sustainable development agenda.

Thinking strategically, the approach to capacity building must be objective, it must not be superficial and
must provide solutions to the root causes while tactically answering to the more pressing issues.
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Going into the Root Causes of Urbanization

Urban problems do not readily translate to urbanization as the root cause of the problem.  Urbanization
itself is merely a result of a much more complex reality, monopoly of resources, land conversion, neglect
of the countryside, and unjust socio – economic structures.  This must be translated into promulgating
sustainable rural development public policies, public awareness, training, livelihood programs, advocacy,
and socio - economic reforms.   

Sustaining Project Initiatives

Initiatives started at the community level both in the urban and rural areas must be reinforced, as this is
prevalent in the developing countries that are highly dependent on external aid for development projects.
Instead of reinventing the wheel, it should rather be developed.  

Cutting Across the Cross Section of Society

Capacity building initiatives must not discriminate on whose vulnerability should be reduced.  Criteria
should be established to identify whose capacities should be developed considering all stakeholders and
those whose lives and properties are at stake.  Objective identification of the most vulnerable group must
be made with full participation of stakeholders.  This would ensure that the already disadvantaged sector
specifically women, children, and the urban and rural poor would not be neglected.  

Conscientization of Public Policy Makers

Policy advocacy and public awareness raising must be made as an effort to reform existing political
structures to make it more responsive to the needs of the populace. Hinging on the legislative branch of
the government, the people voices should be heard to influence both the promulgation of new public
policies and the amendment of unpopular decrees. Conscientization would likewise provide check and
balance on the legislative process under the watchful eyes of an informed and vigilant public. 

Empowering Communities

The community must be at the forefront of the capacity building process, rather than just being at the tail
end of it.  Capacity building must work on the foundation of community participation as an active
ingredient in the process of transforming lives and perceptions. By ensuring a participatory approach, it
involves the community in the whole process from planning to evaluation.  This would engender to the
community the spirit of confidence, vigilance, and pride in working towards building their capacities. 

Dismantling of Resource Monopolies 

One of the biggest pressures both in the urban centers and the fragile ecosystems are the migration and
encroachment of settlers.  In most agricultural developing countries, monopolies of resources are
rampant.  This ranges from physical to financial resources, which are controlled and concentrated to the
minimal fraction of the population.  This in turn leaves the majority of the population to be highly
dependent on the whims and caprices of those who control the economy.  In a brutal cycle of poverty, the
condition is handed down from one generation to another, widening the gap between the most capable
and the most vulnerable.

The Stakeholders

Looking through the context of urban disaster mitigation, we could readily identify that there are
multiple actors in the capacity building process.  As the concept of capacity building encompasses the
major aspects affecting the community – political, social, economic, and cultural; thus from this vantage,
capacity building should focus on multiple stakeholders – their strengths, needs, and priorities.  Who are
the stakeholders?
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People’s Organizations.  Often times viewed as end beneficiaries of projects.  People Organizations
have evolved into a major stakeholder, not just as recipient but as implementers fully involved in the
project cycle.

National and Local Governments.  Mandated by law to deliver the basic support services to the
citizenry.  In the context of Urban Disaster Mitigation, these would include planning and land use
agencies.  

Local Non- Government Organizations.  Operating mostly at the behest of development funds from
international donor agencies.  

International Non – Government Organizations.  Operating reciprocally as a project partner
implementer and as a donor organization involved in regular monitoring and evaluation of in – country
projects.

Donor Agencies.  Provides both grants and loans to development projects worldwide.

The Mass Base.  Represent the bulk of the population in any given community who have no
organizational affiliations.  The silent majority who readily accepts the existing norms and standards. 

In the light of Total Disaster Risk Management, focus is gradually and continually shifting towards
community management of development projects.  As both beneficiary and implementers of the projects,
the community takes a proactive role in the building their capacities.  We see the people’s organization
as having the central role.  However, this oftentimes needed to be initiated by external actors through
community organizing and / or deputizing village management collectives.  

Where do we begin? Identifying Areas of Intervention.

Capacity building as a response to the reduction of vulnerabilities by enhancing existing capacities,
should examine the multiple realities in the region.  As we are well aware of, vulnerability is expounded
by the level of awareness or lack of it, political systems and governance, economics of resource
allocation and utilization, and the cultural – attitudinal factors of the people.  A most appropriate
response is to focus on these factors.  Need – Based Response is the key criteria for identifying areas of
intervention in capacity building.  

In identifying the areas of intervention; we must analyze the categories of both the vulnerabilities and the
capacities of the target communities.  Being antonymic to each other, vulnerability and capacity
assessment provides both the problem areas and the strategies for solutions.  In a sense, we should know
who are vulnerable; when are they vulnerable; why are they vulnerable; how did they become
vulnerable; what are their capabilities, and their coping mechanisms.

Categorically, capacity assessment appraises the physical, social, and attitudinal aspects of the
communities.  The physical aspect includes infrastructure location and design, financial resources, and
the environment; social aspect comprises of organizations, institutions, government and non- government
programs, system of governance and social networks; attitudinal aspect involves capabilities, skills,
knowledge, confidence and character.  

It is extremely important that strategic programs must be designed based on the capacity assessment to
ensure:

1. Proper inventory of existing capabilities and coping strategies to guarantee that people
capacities are not left out and to avoid mistakes in program design and waste scarce external
resources

2. Coping mechanisms are identified and supported rather than ignored.
3. Responses and project design are appropriately patterned according to the needs.
4. Identification of appropriate approach.
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This process would provide the premise for the kind of intervention people from the outside could
implement.  It would likewise be the point of reference for government agencies to respond to the needs
of its constituents. As a basis of action, it is making people in the community level assess their own
needs as a process of data gathering and translating it into information by providing the human face.  

Several institutions both from the non – government and the government sectors have made major steps
towards a constituency and community based capacity building in the context of disaster risk mitigation.  

The Asian Disaster Preparedness Center, have no pretensions that it has directly pursued a total risk
management approach in addressing the gamut of the problems posed in the urban centers.  Rather, in its
own modest way, had initiated tactical projects aimed at reducing vulnerability and building on
capacities.  Foremost among these programs is the Asian Urban Disaster Mitigation Project, which aims
at building capacities through training, partnerships, information exchange, and in – country structural
mitigation projects.  

ADPC’s work is successfully manifested in the improved capacities of its partner organizations in
managing risk. Among which are:

Local Government. The Naga City Flood Mitigation Strategy, which was fully adopted by the local
government of Naga City in the Philippines in addressing hazard.

NGO. The public awareness and retrofitting program of the National Earthquake Society of Nepal which
was a major factor in lobbying and raising awareness on the threat of earthquake in the Katmandu
Valley.

Academe. The public awareness initiatives and capacity building for preparedness and response of the
Institute of Technology of Bandung, Indonesia.  

ADPC also works together with other partner institutions within the region in Laos, Cambodia, Vietnam,
Bangladesh, and Sri Lanka.  Likewise, ADPC also functions as a venue for sharing among partners of
best practices put forward in the realm of disaster risk management.  As such, supporting papers will be
presented during the workshop by individuals coming from local and non government agencies in the
region, which are :

The Center for Disaster Preparedness. A presentation on sustaining initiatives on disaster risk
management.

The Department of Social Welfare Development, Philippines. A presentation on the capacity building
experiences of the former DSWD Secretary.
i
Capacity building as a mitigating measure against disaster must address not only the public safety of
those living in the urban centers but must likewise contribute to socio – economic development of those
living in the country sides as an added value to mitigate the influx of migration to the urban centers.

This approach considers a strategic viewpoint in releasing some of the dynamic pressures both in the
urban centers and the countryside.  To achieve this, capacity building integrates the development process
into the realm of disaster mitigation, emphasizing on sustainable human resource development,
institution building, socio - political reforms, and sustainable utilization of the common property
resource, and cultural sensitivity.

Table 1: Strategic Aims and Tactical Activities present the relation of aiming strategically for mitigating
urban disaster and urbanization whilst launching tactical activities.  
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Table 1: Strategic Aims and Tactical Activities

STRATEGIC AIMS TACTICAL ACTIVITIES
1.  Sustainable Human Resource Development Community Organizing

Training 
Access to Education
Review and Implementation of Progressive Public
Policy

2. Self Reliant, Resilient Communities Community Based Disaster Management
3. Sustainable Use of Common Property Resource Advocacy

Public Awareness
Information and Technology Sharing
Training

4.  Responsive, People Oriented National
Development Policy

Advocacy
Institutionalization of Community based Disaster
Management into the National Policy

5.  Community Managed Sustainable Livelihood
Programs

Institution Building
Networking
Community Organizing

6.  Reduction of Urban Migration Comprehensive Rural Development Programs
Review and Implementation of Land Reform Law
Public Awareness
Ban on agricultural land conversion

7.  Safer Cities Review and Implementation of Zoning Ordinances
Review and Implementation of National Building
Codes
Retrofitting of Public Infrastructures
Community Based Disaster Management

This whole strategy does not happen overnight nor does it have any seasonality, rather it is a continually
evolving process towards that goal of dismantling structures that make communities – urban or rural,
vulnerable.

We should consider that it is inherent in every human being the instinct for survival.  Even communities
living in disaster prone areas have evolved a system of preparedness and mitigation, regarding hazard
events as part of natural cycle of life. They had developed through time a coping mechanism, which had
become a distinct part of their capacity.  

It is therefore imperative that we must initiate and strengthen the capacity building process. To do so, we
must be resolute to strategically aim for addressing the root causes of vulnerability of societies and
tactically redirect and continue the existing capacity building activities towards vulnerability reduction.  

There are neither illusions of grandeur here nor any delusion but the process would take us to a less
traveled path and speak the unspoken isms, it will require us to see beyond the curtain of fallacy, and we
shall face overwhelming odds, yet at the end of the day, we will say – we did good in our time. We will
see the result of our efforts when the statistics fall and more communities become resilient to the impact
of hazard events.
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Approach Adopted

• The Kathmandu Valley Earthquake Risk Management Project (KVERMP) aimed at
beginning a self-sustaining earthquake risk management program for Kathmandu Valley.
Therefore, raising public awareness, educating people on aspects of earthquake risk
reduction, and institutionalization of risk reduction were important objectives of KVERMP. 

• Institutional strengthening, training and education were program activities built into
KVERMP. The idea was to strengthen NSET adequately so that it could continue the work
initiated in KVERMP, and that it could serve as a neutral advocate for seismic safety. 

• At the same time, strengthening the Kathmandu Municipality, especially its Disaster
Management Unit on an experimental basis, was one of the stated objectives.

• Capacity building is understood as efforts for reducing vulnerabilities. Therefore, it tried to
involve in the process all stakeholders and related institutions.

• We firmly believed that capacity can’t be grafted from outside. Rather, it should grow from
within. It was understood that the maximum KVERMP could do was to enhance the process
as a catalyst and help the community/institution keep it going. Grafting from outside
destroys even the existing capabilities and institutional mechanisms.

• Capacity building is a process the pace of which is best decided by the society. All
institutional development and training agenda were set by the stakeholders; NSET only
tried to help accelerate it only if there was the potential capability.

• Capacity building included generating knowledge and developing skills. At the same time,
it also included institutional strengthening. Our efforts in capacity building tried to integrate
the two processes. We tried as much as possible to implement training programs in
association with ongoing programs of risk mitigation. 

• We paid utmost respect to local wisdom, traits and coping mechanism for disaster risk
reduction and response. We are concerned that in many cases, the traditional wisdom is
getting eroded gradually, and we tried to reverse the trend as much as we could. 

• The training programs were targeted to the group that has the responsibility, actual or
presumed, for disaster risk reduction. Thus the target groups were those individuals from
related institutions who actually do the job or who make the decisions. This is for ensuring
immediate implementation of the skills learned in the process.

• Our concept of training had a marked emphasis on informal education, although we did put
efforts in more formal training such as Urban Disaster Mitigation (UDM) and Earthquake
Vulnerability Reduction for Cities (EVRC).
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Scope and Method of Capacity Building
Activities that were incorporated in KVERMP and which were implemented are listed in the following
Table. Some of the main activities are described below.

No. Sub-activities Description

INSTITUTION BUILDING

1 Strengthening the
Disaster Management
Office of Kathmandu
Metropolitan City

• KVERMP arranged the services of a short-term expert
consultant to help the newly established disaster management
office of Kathmandu Municipality develop an optimal concept
for the unit, identify priority actions and staff requirements. 

• The expert provided training to the staff of the Disaster
Management Unit of KMC. Officials from other municipalities
also participated in the training.

• Developing strategic plan for NSET 
• Attendances in International Conferences: Several NSET staff

participated in international conferences/workshops abroad.
Expenses for such participation was largely from outside the
KVERMP budget.

2 Institutional
strengthening of NSET

• Visit to similar institutions in other countries: NSET key
project professionals visited several institutions in Japan, US,
New Zealand, India, Philippines, Thailand. 

3 Establishing Disaster
Management
Committees at
municipal ward level

• Efforts towards awareness and holding a training program at
the ward level resulted in the establishment of a Disaster
Management Committee in Ward 34 of Kathmandu
Municipality and Ward 10 of Lalitpur Municipality. 

• During KVERMP and subsequently, NSET provided assistance
to DMC34 in fund-raising and mobilization of available
resources to for developing local capacity and preparedness. 

• More recently, NSET assisted the Kathmandu Metropolitan
City to implement training program in 3 more wards of the
municipality. The training program has been very successful,
and during the process, Disaster Management Committees have
been created in each of the three additional wards.

• Thus a comprehensive procedure has been developed for ward
level disaster preparedness planning and implementation
including awareness raising, training, establishment of DMCs,
fundraising strategies, creation of advisory committees with
desired qualification of the advisors and their duties.

• This experience was very handy for the implementation of
community level preparedness works under the JICA-sponsored
Earthquake Disaster Preparedness Planning project
implemented by the Ministry of Home Affairs. Community
watching to identify the resources and constraints within the
ward, action planning, development of implementation
strategies, road map for training, have been carried out very
successfully.

• Currently, UNDP Kathmandu is in the process of getting
funding from OFDA to replicate the successes of Ward34 DMC
to other wards with further strengthening the activities in the
areas of 1) Emergency response planning, 2) public awareness,
education, training for enabling local volunteers and residents
in various skills, 3) pre-positioning an optimum emergency
supplies, 4, Development of ward level database and 5)
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establishment of a system of volunteers. WE expect to develop
a synergy among Nepal Red Cross Society, Municipality and
ward offices, NSET and UNDP Nepal in enhancing ward level
capacity in disaster preparedness and management.

4 Participation in IDNDR
process

• As a member of the National Committee for IDNDR, NSET
worked closely with the Ministry of Home Affairs, the
secretariat of the national committee, in developing the national
action plan for disaster management and its presentation to the
Yokohama Conference. This cooperation continued
subsequently until the final year of IDNDR. NSET was a part
of the team to prepare the national report. 

5 NSET’s contribution to
the Sectoral Working
Groups

• Following the 1993 heavy floods in south-central Nepal, three
sectoral working groups were created for enhancing disaster
management capability of the country through preparedness.
The working groups were 1) Health, 2) Food and 3) Logistics.
The working groups drew members from related government
agencies, NGOs, Bi-lateral and multilateral donor agencies of
Kathmandu. The objective was to enhance national capabilities
for disaster response by developing emergency response and
preparedness plans, guidelines, and implementation of
mitigation measures.

• NSET has been representing in two of the sectoral groups. As a
member of the Health Disaster Working Group, NSET
participated as a Core Group member to develop the Health
Sector Disaster Preparedness and Emergency Response plan for
Health Sector of Nepal.

6 Implementation of
Environmental
Mapping Projects for
municipalities

• Enhanced interaction with the five municipalities of
Kathmandu valley during the implementation of KVERMP
resulted in Madhyapur Municipality requesting NSET to assist
in mapping environmental vulnerabilities and opportunities so
that the environmental considerations are adequately taken into
consideration in the overall development plan of the
municipality.

• This process of environmental mapping projects leading to the
formulation of an environmental workbook with the
establishment of digital database including AutoCAD/GIS –
based digital maps have been carried out for the municipalities
of Kirtipur and Dharan, and is currently being carried out in
Banepa municipality.

• In Banepa municipality, the environmental mapping project
additionally includes a comprehensive work for earthquake risk
management: scenario and action planning as per RADIUS
methodology, inventory and vulnerability analysis of buildings,
training, awareness raising and School earthquake Safety
initiative. Thus the project would have significant components
as replication of KVERMP experiences. 

7 Assistance to NPTIs • NSET worked closely with ADPC in the identification of
NPTIs, and subsequently in localizing the generic curricula
(UDM) and its delivery.

TRAINING

8 National Training on
Disaster Management

• NSET assisted NPTIs to localize the generic curriculum for
UDM training. A ten-day national training program on UDM
was implemented successfully in collaboration with the
Institute of Engineering (IOE). 
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9 Participation in
AUDMP/ADPC
Regional training
programs

• Three NSET staff participated in Regional training program of
AUDMP.

• NSET facilitated participation of Nepalese professionals from
partnering institutions in 1) Technological Disaster
Management, 2) Urban Flood Management, 3) PEER: TFI

• NSET staff participated in the international training program
conducted under RADIUS.

10 Conduction of Training
Programs on Disaster
Management

• NSET organized several training programs, especially
community-based, in the wards of Kathmandu & Lalitpur
municipalities.

• NSET organized several training programs for media people on
Disaster management and how to report disaster events
(disaster journalism). 

11 Training of Masons on
earthquake-resistant
construction and
retrofitting of typical
building

• On-the-job training program for masons was started during
KVERMP and is continued since then. It is regarded highly
successful not only for facilitating replication but also raising
the lifestyle of the trained masons. 

12 Awareness programs
for Technicians 

• At the request of DEAN, Diploma Engineers Association of
Nepal, NSET organized several one-day training programs for
the technicians in earthquake-resistant construction, building
code of Nepal, retrofitting etc. 

• A manual on Earthquake-resistant construction of school
building has been published by NSET in collaboration with
UNESCO Nepal. 

13 Implementation of
EVRC and ASC2002

• One of the glaring examples of the institutional capability
enhancement of NSET is the implementation of EVRC1 in
Kathmandu by ADPC in association with NSET and WSSI,
EMI in May 2002.

• EVRC2 is planned for November 2002 in Kathmandu as a pre-
symposium training program preceding the Assembly of the
Asian Seismological Commission (ASC2002) and the
Symposium on Seismology, Earthquake Hazard Assessment
and Risk Management. ASC2002 (including the Symposium) is
being organized by NSET in association with ADPC, while ITC
Netherlands and ICIMOD Kathmandu are extending their
cooperation for the organization of the training program
EVRC2 jointly. 

Apart from the above-listed, NSET is currently hosting national and international interns, who
conduct researches in aspects of earthquake risk management. The experience of NSET in
KVERMP and after is the topic of a Master’s Degree thesis of an Urban planner form SEPT,
Ahmedabad, India.

Similarly, NSET is in informal agreement with the engineering colleges of Kathmandu for the
involvement of their senior-class engineering student for the conduction of building inventory and
vulnerability analysis. We already conducted this exercise once last year, with the involvement of
about 100 students who learned during the process significant aspects of earthquake vulnerability
analysis of existing building. This aspect is usually not included in the traditional curricula of
engineering studies.
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Impact of Training and capability enhancement

• NSET’s institutional growth has been phenomenal. This has contributed to the enhancement
of NSET as the national focal point for Earthquake Risk Management in Nepal, one of the
stated strategic objectives of the organization. 

• NSET’s standing has grown outside Nepal also. At our request, the government of Japan
and New Zealand has provided scholarships to NSET engineers for Post-graduation studies
in Earthquake engineering in their respective universities.

• KVERMP process assisted NSET in establishing its credibility. Now this is a trusted
institution. Government as well as non-governmental institutions and private businesses
seek our expert opinion, formally or informally on aspects of earthquake risk mitigation.

• There is a growing realization of the need of establishing Disaster Management Committees
at the ward level. The working model established in KVERMP process is found to be
accepted by other ward indicating to the replicability. We continue receiving more and
more requests from municipal wards and also by village communities.

• There is a realized need to provide academic courses on disaster management and
earthquake resistant design. This was expressed by the Institute of Engineering of the
Tribhuwan University. Private colleges are also expressed to develop academic courses at
Bachelors and Masters levels, may be elective courses at present.

• NSET is requested more frequently to assist with training programs for technicians and
engineers.

Lessons Learned

• Realization of Kathmandu Valley’s immense and growing risk from earthquakes by its
residents and also by the international community based in Kathmandu has resulted in
increased qualitative as well as quantitative demand for earthquake safety. 

• Institutional building or institutional strengthening for enhancing disaster management
capacity in Nepal was started for the first time in Nepal in the government sector in late
80s. A decade down the line, there is still so much to be desired in terms of institutional
strengthening in the government sector. 

• Capacity building must be very carefully considered in order to be able to cope with the
growing demand for earthquake safety. So far, NSET/KVERMP have exercised the
required level of flexibility in addressing the demands. However, a serious effort is
necessary to look at the necessity of institutional building and strengthening at the national,
district and community levels. Much work needs to be done by the elected bodies at the
district and municipal levels. 

• There is the need to create a Kathamdnu Valley Disaster Management Committee as an
apex body that could provide guidance to the municipal and ward level disaster
management committees. The latter are yet to be established. The DMCs in wards 34, 4 and
5 could serve as prototypes.

• KVERMP allowed evolution of the concept of training and capacity building as we
proceeded along. Capacity building is a long-term evolutionary process. The need and
demands grow as the community moves forward. In NSET, in the process of KVERMP
implementation and subsequently, we tried to keep pace with the emerging dynamics by
modifying programs, developing training curricula, and implementing training programs.
Hence, in KVERMP, we ended up doing much more than what we initially accepted to do. 

• Existence of NSET as against a lack of similar organization in Quito was always
emphasized by GHI as the main cause of continuity of ERM efforts in KV as against the
case in Quito, which enjoys much better economy.



CAPACITY BUILDING TRAINING TECHNICAL PERSONNEL: SHARING
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ABSTRACT

Technical activities of Urban Local Authorities (ULAA) are handled by the Works Department or a
Division headed by an Engineer or a Superintendent of Works. These technical personnel belong to the
Sri Lanka Engineering Service (SLES) and the Sri Lanka Technological Service (SLTS). Delegation of
responsibilities to the Works Department/Division varies in different ULAA.  E.g. In some cases, Works
Department/Division handles health and sanitation related activities in addition to civil works. Health
Division of some of the ULAA handles activities related to garbage disposal and management while this
activity has been entrusted to the works department in some of the ULAA.

The experience gathered by almost all the technical officers was based on traditional procedures and
systems related to construction activities. The Building Applications used by the ULAA are uniform in
nature and those do not concentrate issues related to construction in disaster prone areas. The revision of
the Building Application is necessary paralleling with the training of technical personnel. The training
needs assessment of this particular segment of local government employees had been a long felt need.
SLUMDMP training of technical personnel was with the objective of building capacity of these
personnel to deal with structural mitigation at the local authority level. SLUMDMP carried out a facts
finding exercise related to the nature of technical personnel attached to and associated with activities of
local authorities, which fall within the purview of demonstration and replication phases of the project.
The following types of technical personnel have been identified as a result:

• Engineers of SLES attached to the Municipal Councils (MCC) mostly
• Technical Officers of SLTS attached to MCC and other Local Authorities (L.AA.)
• Craftsmen employed by the L.AA.
• Technical personnel (Engineers, Technical Officers, Craftsmen etc) employed in construction

firms registered with the L.AA.

Training conducted by SLUMDMP for these categories were facilitated through the following sources of
funding:

• Funds provided by SLUMDMP (for Demonstration Project and Replicating Towns)
• Funds provided under Asian Development Bank (ADB) assisted Urban Development Low

Income Housing (Sector) Project - UDLIHP (for other local authorities outside SLUMDMP)

Themes of training modules developed for this purpose were on,

For Engineers and Technical Officers:

• Construction considerations in natural disaster prone areas and 
• Crisis Management. (This is a responsibility vested in the Works Departments/Divisions of

L.AA.). 

For Craftsmen:

Counter Disaster Measures (CDM) based Guidelines for construction in disaster prone areas.
Class Room Sessions, Demonstrations, on site practical sessions and on the job training were the
methods applied for training the technical personnel. Handouts and simple leaflets were distributed
among the participants. Experiences gathered and lessons learnt through training technical personnel will
be discussed in detail in concluding the paper.
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Introduction

Sri Lanka Urban Multi Hazard Disaster Mitigation Project (SLUMDMP), has been working in Ratnapura
Municipal Council (RMC), Nawalapitiya Urban council (NUC) and Kandy Municipal Council (KMC)
respectively for Demonstration Project and replicating activities.  The capacity building at ULA level had
been a long felt need in different disciplines falling within the purview of local governance. Technical
activities of ULAA are handled by the Works Department or a Division headed by an Engineer or a
Superintendent of Works. In the case of Municipal Councils, Municipal Engineers are heading this
Department under the supervision of the Municipal Commissioners. These technical personnel belong to
the Sri Lanka Engineering Service (SLES) and the Sri Lanka Technological Service (SLTS). Delegation
of responsibilities to the Works Department/Division varies in different ULAA. In some cases, it is
observed that Works Department/Division handles health and sanitation related activities in addition to
civil works. Health Division of some of he ULAA handles activities related to garbage disposal and
management while this activity has been entrusted to the Works Department in some of the ULAA.
Shortage of staff, lack of sufficient funds, shortage or non-availability of facilities such as tools and
equipment would be the causes for this complex situation in the delegation of powers and responsibilities
to sub departments/units in ULAA. The opportunities for technical personnel attached to ULAA for skill
and knowledge development, sharing of experience access to learn about new technologies and their
application were very limited.

The experience gathered by almost all the technical personnel was based on traditional procedures and
systems related to construction activities. The Building Applications used by the ULAA are uniform in
nature and do not concentrate on issues related to land use or construction in natural disaster prone areas.
Revision of Building Applications is necessary paralleling with the training of technical personnel.
Opportunities for managerial level technical staff working in the ULAA to participate in the process of
physical and urban planning are also limited. 

Training needs assessment of this particular segment of local government employees had not been
carried out for a long time. Sri Lanka Urban Multi Hazard Mitigation Project (SLUMDMP) being a small
project with limited scope and geographical area, attention was paid to study what type of training they
needed to carry out SLUMDMP initiatives in their local authority areas. Frankly, this is also a very
limited approach because SLUMDMP training of technical personnel was linked with the objective of
building capacities of these personnel to deal with structural mitigation at the local authority level. 

Target Audience

SLUMDMP carried out a fact-finding exercise related to the nature of technical personnel attached to
and associated with activities of local authorities, which fall within the purview of Demonstration and
Replication Phases of the project. The following types of technical personnel have been identifies as a
result:

• Engineers of SLES attached to the Municipal Councils (MCC) mostly
• Technical Officers of SLTS attached to MCC and other Local Authorities (LAA)
• Craftsmen employed by the ULAA
• Technical personnel (Engineers, Technical Officers, Craftsmen etc.) employed in construction

firms registered with the ULAA.

Sources of Funding

Funds made available from SLUMDMP for training of technical personnel of ULAA falling within the
project areas were limited. The original thinking was to conduct 3-4 programmes for craftsmen. In the
process of actual delivery of training to these personnel SLUMDMP realized that more funds would be
required to implement comprehensive training to this particular target audience and it was looking for
further attraction of funds from other sources. This effort was successful and training conducted by
SLUMDMP for technical personnel could be facilitated through the following sources of funding;

• Funds provided by SLUMDMP for Demonstration and Replication Phases
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• Funds provided under Asian Development Bank (ADB) assisted Urban Development Low
Income Housing (Sector) Project (UDLIHP) for other local authorities outside SLUMDMP

• Funds attracted by SLUMDMP from ITDG South Asia, Colombo, under its Livelihood Options
Project implemented in collaboration with National Building Research organization (NBRO)
within Nawalapitiya Urban Council area. 

Funds obtained from these sources created a situation to deliver training for a large number of technical
personnel attached to the ULAA.

Training Modules

A committee has developed the curriculum in this respect. At the stage of curriculum development for
training the technical personnel, academic and professional background of the target group and nature of
programmes to be designed were considered by the Curriculum Development Committee (CDC).
Information collected from fact finding exercise carried out as required by SLUMDMP and training
needs assessment carried out by UDLIHP assisted training were been made available to the CDC to
develop suitable training modules. The themes of training modules developed for this purpose are as
follows;

For Engineers and Technical Officers: 

• Construction Considerations in natural disaster prone areas - Sessions conducted under this
module have been structured on the following topics;

• Overview of natural disasters
• Disaster situation in Sri Lanka and the region in general
• Importance of disaster mitigation within the whole process of Disaster Management
• On-site and off-site construction considerations related flood, landslides, cyclones and high

wind and lightening prone areas
• Coordinating and working with other stakeholders especially with contractors, service

providing organizations and Community Based Organizations (CBOO). 

• Crisis Management 

• Crisis Management is a responsibility vested in the Works Departments/Divisions of the local
authorities. Preparation of an Emergency Management Plan for each local authority has
been the final outcome of this training module.

For Craftsmen:

• Counter Disaster Measures (CDM) based on guidelines for construction in natural disaster
prone areas - Guidelines for construction in natural disaster prone areas have been published by
the SLUMDMP. These guidelines were used to conduct CDM training for craftsmen. Theoretical
sessions in brief and practical sessions in detail have been conducted under this module. 

Funds were provided by ITDG South Asia, Colombo, to conduct one training workshop of this
module to craftsmen who are members of two CBOO at Soysakelle and Dolosbage areas prone to
landslides in Nawalapitiya, which are practically involved in structural mitigation.  

Methodology:

Classroom Sessions, Demonstrations, on-site practical sessions, on the job training and site visits were
the methods applied for training the technical personnel.  Handouts and simple leaflets were distributed
among the participants. Video presentations were also used during lectures.



Capacity Building

Regional Workshop on Best Practices in Disaster Mitigation154

Lessons Learnt and Concluding Remarks

Common Lessons: 

Some of the lessons learnt during this effort are similar to those from public awareness programmes.
Examples are given below;

- Language Barrier in delivering training
- Training materials in local language(s) should be available
- A Glossary of Technical Terms related to disaster management terminology is essential
- Short courses are preferable

Lessons specific to Training of Technical Personnel:

Lessons specific to training of technical personnel are mainly connected with the administrative and
organizational structure of the local government sector. The local authority itself finds it difficult to
address most of these issues. It needs collaborative effort with other relevant organizations and effective
coordination among related stakeholders. This paper attempts to highlights some of the important issues.

• The long duration courses are not feasible for all the categories of the target audience: The
heads of local authorities find it difficult to release technical personnel for long duration courses
because they are involved with maintenance activities undertaken by the Works Department/unit of
the local authority. Most of the day-to-day activities are connected with the provision of services
such as water supply and drainage, electricity, garbage disposal etc., which are directly related to
lifeline of the taxpayers. It is also difficult for local government administrators to release technical
personnel batch by batch due to limited number of technical staff attached to LAA. Therefore, short
courses for 1 to 2 day duration are the most feasible and attractive programmes for technical
personnel. The training implementing organizations should design their training packages
considering the prevailing problems for technical officers to participate in long duration courses.

• Productive results cannot be expected from the trained technical personnel until LAA revise
the building applications to consider approvals for development projects proposed/planned in
natural disaster prone areas: As stated elsewhere in this paper, prevailing Building Applications
used by the LAA are common to all councils. The revision of these applications has been a long felt
requirement. Granting of development approvals for projects proposed or planned in natural disaster
prone areas cannot be done through the information given in these applications because they do not
specifically consider disaster prone areas falling within the limits of each council. Although,
technical personnel are given awareness to prevent people from proposing or planning development
projects in areas prone disasters, it is not possible in actual terms due to shortcomings of Building
Applications. This is a policy matter common to all LAA and it should be brought to the notice of
the policy makers of local government sector for suitable policy formulation and related regulations
for LAA to follow with regard to this particular issue. 

• Training should be provided to other categories of personnel: Trained technical personnel find
difficulties in working with other categories of personnel directly associated with them in
construction related activities. Contractors, draughtsmen, Surveyors, Lawyers and other
professionals are such categories who have direct involvement in construction activities and also
who need to have awareness on structural mitigation related operations. If these categories are left
out from awareness building, training given to technical personnel will not be effective during real
operation of construction activities. It is proposed that this should be a follow up activity beyond the
project period of SLUMDMP. 

• Visual materials and demonstrations on the application of new technologies are more effective
in CDM training conducted for craftsmen: Craftsmen who participated in training courses
conducted by SLUMDMP were a heterogeneous group. They were at different levels of education,
age, experience etc. Teaching with visual aids and demonstrations were of immense value for them
to understand theoretical presentations made and technical applications explained during the
sessions. 
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• Daily Subsistence Allowance (DSA) should be paid to encourage participation: Payment of
DSA to the participants has been practiced over the years in the process of implementation of
training programmes in Sri Lanka. The reasons for such operation are not very clear. However, it is
observed that mostly the training delivered through foreign funds, have applied systems to pay DSA
to the participants. This has now become a usual practice and participants also expect DSA when
they attend courses. SLUMDMP had difficulties to attract participants for the courses conducted in
training technical personnel since payment of DSA was not encouraged by the project. On the other
hand it is somewhat difficult to attract participants for courses on fee levy basis due to two reasons. 

• Lack of local funds for training in the budgets of LAA to train the staff attached to the
councils

• Participants find it difficult to pay course fees out of their income. In the case of craftsmen,
they loose their daily income when they spend the day attending a training course. 

Concluding Remarks

• Sustainability of training delivered to technical personnel by SLUMDMP: Follow up of training
provided to technical personnel should be continued beyond the project period of SLUMDMP. Post
training evaluating and timely updating is the most essential follow up activities. It is assumed that
CHPB would undertake follow up activities provided funds are allocated by local or foreign
sources. CHPB being an organization which generates income for its survival, will find it difficult to
carry out follow up activities of training technical personnel undertaken during the SLUMDMP
project period, without a source of funding.  

• Feed back of courses conducted, endorses the need for training for others associated with
activities carried out by technical personnel: Knowledge and awareness given during training
sessions have to be applied in practical terms on site with the assistance of other people involved in
the whole process. Contractors, draughtsmen, surveyors, lawyers, housewives of individual house
builders, property developers and other professionals (engineers, architects and planners) are falling
within this group. Draughtsmen carry out design for individual house builders mostly. Housewives
are usually tempted to change the designs of houses being built by them during construction stage.
This is one of the issues raised by craftsmen during training sessions. It is also observed that
surveyors, lawyers and property developers when blocking out and writing deeds are dishonouring
some of the planning regulations.  Therefore, these categories of people/professionals should also be
trained if productive results are expected from technical personnel after training.  Training specific
to these personnel has not been delivered within the process of SLUMDMP activities. Training
needs of these categories should be assessed and the training packages designed in future. Funds
required to implement these courses should also be sorted out.          

• Policy related changes will create a situation to strengthen the mechanism of training technical
personnel of the local government sector in the future: Land use and national physical planning
policies are being reviewed and developed in Sri Lanka. Development of Regional Structure Plans
for each region have commenced to be developed on the basis of national physical planning policy.
These new developments will be result in the increase of the number of target group and review
course contents to suit the prevailing situations. The procedure of granting development approvals
will also be changed or revised according to the new developments. Trainers should prepare
themselves to address the issues relevant to new training areas, which will be identified at this point
of development. The question is who will undertake this challenge and through what source of
funding? 



Institutional Arrangements and Capacity Building of Colombo Municipal Council
for Disaster Management

Padma Karunaratne, Colombo Municipal Council

Introduction

Colombo is the commercial capital of Sri Lanka with a population around 685,000 and a floating
population of nearly 400,000 according to the census in July 2001. The extent of land is 3731 hectares
with a housing stock of over 100,000 of which 51% are underserved settlements consisting of slums,
shanties and tenements. The population growth is 1.14%.

Colombo faces heavy human and economic losses from recurring disasters whose frequency and
intensity have increased dramatically in the recent years. Population growth, unplanned urbanization and
dislocation of underprivileged communities and reduction of water retention areas magnify the effects.
Common disasters faced by Colombo could be categorized as floods, bomb explosions, fires, epidemics
and contagious diseases, chemical leakage etc. Out of them, floods, fires and epidemics are almost
common events in the past years whereas bomb explosions occur frequently from early 1980s. 

Although human made disasters and complex situations of technological disasters cannot be ruled out,
flooding is identified as the main natural disaster in the city. During the past 100 years, hazards caused
by them are on the increase. People living in underserved settlements are more vulnerable for epidemics
and contagious diseases. Densification of the city population results in increased use of low-lying areas
and construction of multi-storeyed buildings for which precautions for spreading of fires are not properly
adhered to or maintained.  

Further, Colombo Municipal Council has very few records on the nature of industrial chemicals or gases
stored in Colombo, mainly in the North, type and extent of the damage that can be caused when an
accident occurs.

During the last few years, threat and hazard caused by explosions have increased tremendously. Since
mid 1980’s there were over 15 serious bomb blasts in the city. Out of them, two major attacks at
Colombo Central bus terminal and the Central Bank were the worst, which claimed over 120 lives in
each and resulted by a grave loss of economy. During these incidents, Colombo Municipal Council had
to work with the Central Government and to carry out restoration work on emergency services such as
water, drainage etc.

Initial Steps

In May 1999, Colombo has set up a structure to activate at a time of a disaster, Crisis Management
Committee that is now known as the Emergency Management Committee.  

Main objectives of the project are:

• To establish a system with preparedness to act immediately, efficiently and effectively 
• To establish a mechanism for reduction of damages for lives, property and economy.
• To develop skills and plan for risk reduction for multiple hazard situation.
• To assess capabilities of Disaster Management and develop strategies. 

The main task of the team is to formulate strategies within the legal and administrative framework, to
prepare action plans to ensure safety of people and property, to activate on timely relief and resources, to
effectively utilize available resources in a conducive manner, to train and make aware of Council
employees on their respective responsibilities and also to effectively obtain the support of the Central
Government, NGOs, Private Sector and the business community. The Emergency Management
Committee of the Council is expected to liase with the Colombo Disaster Council that was set up in 2000
under the Presidential Secretariat focusing on human made disasters, with Centre for Housing, Planning
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and Building (CHPB) on natural disasters and also with the other relevant service institutions.  However,
more fruitful out comes were achieved with CHPB. They have identified Colombo City as one of
replication city under their (SLUDMP) project of ADPC. 
 
The two initiatives taken under the programme are;

• Flood hazard Zonation mapping using GIS
• Preparation of Emergency Management Response Plan

Strategies and Actions

Identification of the effected areas due to floods of different return periods was one of the initial steps.
That helped the council to identify the communities vulnerable to floods of very frequent nature and
concentrate more on their needs. This also helped the council to locate evacuation centers, access to those
places, identify most essential initiatives in terms of evacuation, relief supply, direction of rescue teams,
training of first aid teams, health and sanitation issues etc. The GIS maps are intended to overlay with the
infrastructure maps and found to be useful as a multi-purpose tool in decision making.

Seriousness of flood situations is accelerated by the inadequate surface drainage system. Studying the
mostly affecting flooding areas of the city, Colombo Municipal Council has identified 5 key zones in
Colombo South, West and East. The Sri Lanka Land Reclamation and Drainage Corporation has already
completed that multimillion-drainage project coordinated by CMC. Under this programme,
improvements to Jawatte and Sulaiman canal for Rs. 247 million, Unity Plaza scheme for Rs. 526
million, St Sebastian canal for Rs. 105 million, Maligawatte and Dematagoda areas of Colombo East for
Rs. 92 million and Serpentine canal at Wanathamulla for 92 million were completed and drainage
network was rehabilitated. This upgrading to surface water drainage system certainly enhances the
capability of flood mitigation and reduces damages to a greater extent in the city. Concurrently, with our
own road improvement programme, we construct new drainage lines or enlarges the existing capacity of
drains of rehabilitating roads. 

The main Crisis Management committee and sub committees were formulated at initial stages. The main
Committee now consists of His Worship the Mayor, Deputy Mayor, Municipal Commissioner, Deputy
Municipal Commissioners, Municipal Secretary, Municipal Treasurer, Chief Officer of Fire Brigade,
Chief Medical Officer of Health and Charity Commissioner. The Director Training is the main
coordinator and the Central Coordinating Team is responsible to coordinate all functions, external
bodies, media, collection of information and preparation of action plans etc. Several functional based
teams support the main committee.

• Search and Rescue Team – responsible for all immediate response measures at the site. 
• Health Team - responsible for all sanitation and medical measures before, during and after any

disaster.
• Water /Drainage /Rehabilitation / Transportation Teams- responsible for all engineering related

measures and transport for all other teams.
• Social Welfare Team - responsible for all social welfare activities (food, shelter, clothing)
• Decentralized District Teams – Colombo Municipal area is divided into six administrative

districts for effective utilization of resources to provide better and quick response on public
needs. District teams take responsibility on implementing actions at district levels as site
operation teams

Present Status

Colombo Municipal Council has already completed the draft on Emergency Management Response Plan.
Accordingly, Search and Rescue Teams led by Fire Service personnel carry out immediate response
operations and provide skilled operations. If the situation continues for longer period, it might lead to
social losses like overwork, work under stress etc. Therefore, a group of 50 volunteers in each district
was formulated and trained for basic fire fighting and first aid as a way of supporting the rescue teams.
Their databases are maintained. 
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From the part of Health and Sanitation, arrangements were made and available for CMC medical
officers to enable them to purchase immediate needs on medicine in addition to the stocks available. The
Council is now equipped with seven ambulances. Rehabilitation functions are mainly dealt by
engineering staff. There are emergency labour gangs belong to Water /Drainage division of the CMC for
immediate restoration of services. If these gangs are not adequate during a disaster, district coordinators
will organise additional groups in their districts. Many of our sewer lines get submerged during heavy
rains due to unauthorised surface water connections to them. The sewerage system malfunctions or
completely overflows due to heavy inflow during floods. Further, temporary sheltering locations are not
designed for and not equipped with adequate facilities to cater a large influx of public. The electricity
power may be get disrupted. Already small portable generators and a few portable water tanks were
purchased for Districts’ use. Social Welfare Team holds the sole responsibility of all social welfare
needs of the public, such as food, shelter and clothing etc. Community centers and reception halls belong
to CMC and temples and schools on elevated areas are already identified as temporary shelters. Cooked
food, which may be thousands per meal, will have to be provided for victims. Suppliers, capable of
supplying in large quantities within a prior notice of 3 –4 hours are registered. 

Transportation is the main vehicle of all dealings. Although all the arrangements are made for response
activities, the entire process will be hindered unless adequate transport facilities are provided. Organising
transport was so poor in 1999 floods; some victims refused to accept the food as it reached them vary
late. To avoid repetition of such situations, a database of drivers, covered vehicles such as crew cabs and
locations of parking etc. were prepared. Physical measures on mitigation of fire risk for all council
buildings were primarily identified.  The Town Hall, the main building with cultural, social and
administrative value for Colombo Municipal Council is on the highest priority. A fire alarm system was
installed, portable extinguishers were fixed and direction signboards were fixed as a preparedness
measure.

Problems and Future Plans

It is essential to ensure the immediate response avoiding unbalanced performance at various levels and
mitigation measures in an organized manner.  Lack of trained personnel is hampering the actions.
However, we feel the necessity for group training for those who serve in the committees. A group of 10 –
12 officers will have to be trained with a special focus on both man made and natural disasters that are
possible in Colombo. 

Using records available, flood mapping is now completed using GIS system. With recent urban
developments, pattern of flooding has been changed. Therefore, these changes have to be studied to
consider on mitigation strategies for Colombo. With different levels of flood situations, which are
obtained from the Irrigation Department, the drainage division is studying the vulnerable areas for each
situation. Using contour surveys, mapping is being done for decisions on priority areas for mitigation.
CHPB has linked the Colombo Municipal Council with National Building Research Organisation
(NBRO) for obtaining digitising facilities and contour surveys.

However, taking the message to the community level is now in progress. Under the Health Dept. of
Colombo Municipal Council, there are Community Development Councils comprising the people of the
area especially in underserved settlements. Their support has to be obtained on voluntary basis.
Community leaders have a role to play. Awareness training and subject training will have to be
conducted with the Health Education Unit of CMC. 

Colombo Municipal Council plans the health, sanitation and infrastructure development in the city as the
highest priority. Since there is a lot to be done to convert “Underserved Settlement” into “Improved
Settlements”, a higher % of funds are allocated for sanitation measures. Although disastrous flooding
was not occurred during last 3-4 years, every flood situation was accompanied by epidemics like cholera,
dengue fever etc.  Public Health Department of CMC has taken actions to mitigate losses providing
preventive measures. Compared with other areas, deaths due to epidemics in Colombo in last April –
May is only, whereas in other areas it was much higher. However, priority of the decision making
changes over the time. Funding for improvement of basic services is a step for improving standards of
the public well-being as well as a measure of mitigation. For a purely disaster mitigation project, it is
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difficult to allocate funds or find a donor unless mitigation measures are linked as a secondary matter in a
main project such as sanitation or drainage improvement.
Coordination with connected external organisations is another problem. This may be due to non-
availability of a Solid National Policy and a National Plan for Disaster Preparedness and Mitigation,
accepted by all relevant authorities. The National Action Plan involving a broad range of organizations
and institutions, both governmental and non-governmental is a need. It should reflect views and priorities
of all organizations that can and should have a role in disaster management and risk control. Provincial
Level disaster mitigation committees are not available.  

Especially in an occurrence of an explosion, CMC found it self as a less important organization except
on fire fighting and rescue operations. It emerges the necessity of administrative and legal framework for
integrated programmes, approaches and strategies in managing and mitigating disasters. I believe that
National Disaster Management Centre and Colombo Disaster Council are two bodies that should
coordinate with other institutional emergency management plans of the city. However, Colombo Disaster
Council is trying to coordinate with all relevant authorities such as National Hospitals at Colombo,
Kalubowila & Ragama on health issues, National Water Supply & Drainage Board on water supply,
Ceylon Electricity Board on electricity, Telecom on communication, Sri Lanka Rupavahini Corporation
and Sri Lanka Broadcasting Corporation on media, Forces on security etc., for emergency response and
preparedness measures. But, the initiatives taken are fading away may be due to changes over the
Government, ministries, officials and responsibilities. The void of having a National or regional plan
where all stakeholder organizations should come under one umbrella institution still exits.

Colombo Municipal Council and UDA jointly exercise powers for permitting building plans of multi-
storeyed buildings. Rules and regulations are weak on exercising powers for enforcement of natural
hazards building codes. As the city develops rapidly and many multi-storied complexes are coming up,
design and construction of hazard-existence structure is perhaps the most cost effective mitigation
measure. Some chemical storage plants are situated in Colombo North. Even a little spillage of toxic
nature chemicals might be dangerously affect in short term and long term. Colombo Municipal Council
has taken fewer initiatives for preparedness measures of communities who live in adjoining vulnerable
areas. Awareness has to be done and the industries should be made mandatory responsible for on and off
site plans for safety.  

CMC has a database of all volunteer staff trained by the CMC. Although we were planning to issue them
identity so that they produce to the police or authorities when they are called was not materialized.
Therefore, other than the Fire Brigade staff, CMC officers are not allowed to mobilise at a disaster.

Although many initiatives were taken, many activities came to a halt without initial funding.  Crisis
Management Committee has recommended making available a number of units of portable toilets with
inbuilt cesspits and water tanks, but it was abandoned due to financial constraints. Also the priority of
other connected organisations is also in a poor status as they too have their financial constraints and
priorities. 

Conclusion

The development increases the vulnerability for disasters.  However, in a city like Colombo, the
development process is inevitable. Therefore, solutions to be hunted for vulnerability reduction through
the development process it self. Disasters do not occur very frequently. People forget the outcome and
give less priority.  Commitment from Public is very low 

Disaster operations rely on the authority and responsibilities of the local authority, government, plus
additional authorities that may be invoked under certain conditions. Colombo Municipal Council at all
levels will work together; extend its cooperation to meet the challenges and hopes to convert the city to a
safer place to live. The support offered by CHPB as a Training Institution is very much acknowledgeable
meeting these challenges.
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THE GREAT HANSHIN-AWAJI EARTHQUAKE MEMORIAL DISASTER
REDUCTION AND HUMAN RENOVATION INSTITUTION (DRI):
ENHANCING CAPACITY OF MANAGING DISASTER IN LOCAL

GOVERNMENT LEADERS

Shingo Nagamatsu, Disaster Reduction and Human Renovation Institution (DRI)

In Japan, the primary responsibility for disaster countermeasures rests with the local municipalities
(cities, towns and villages), and the national and prefectural governments become involved according to
the extent of the damage.

In the event of a disaster, the local municipalities and prefectural governments enact countermeasures,
with assistance from the national government in the wake of a wide-area, large-scale disaster, according
to the particular circumstances. 

Therefore, local governments bear an extremely heavy and critical responsibility, as their disaster
management abilities affect the course of the initial response to a disaster.

Chart: The Disaster Management System in Japan

Circumstances Faced by Disaster-stricken Local Governments in the Great Hanshin-Awaji
Earthquake

In the 1995 Great Hanshin-Awaji Earthquake, then-Governor of Hyogo Prefecture Kaihara faced a
serious situation:
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Due to the massive damage far beyond the control of the governments of Hyogo Prefecture and the
stricken cities and towns, coupled with paralysis of information and communications systems, the
prefectural government lost its main means of information gathering and was unable to quickly grasp the
extent of the damage.

None of the staff had any actual experience in large-scale earthquake disaster countermeasures, since the
most recent earthquake to cause heavy damage to the prefecture was the Showa Nankai Earthquake of
1946 

Since the facilities, information and telecommunications equipment of the prefectural government as
well as its staff were struck by the quake, the government was unable to fully exercise its inherent
capabilities.

The governor, who served as head of the disaster countermeasures headquarters, and the other senior
officials found themselves in a situation of extreme chaos and lack of information, totally unlike the
environment in which they normally exercised their duties. Decision-making in the government
immediately following the disaster was hobbled by the notable lack of practical experience and know-
how necessary to answer such questions as: “What options are available as countermeasures?” ”What
should be given priority in the enormous amount of work to be done?” ”Where should limited resources
be directed?” and “What will happen next and how should we cope with it?

The Importance of Upgrading the Capabilities of Local Government Staff

The disaster management staff of local governments in Japan are rarely trained specialists. They
generally take temporary charge of such duties by rotation. Therefore, in the event of a large-scale
disaster such as few have experienced, there is great concern as to whether local governments are capable
of making the appropriate initial moves immediately following the outbreak.

On the other hand, as stated earlier, the local governments play a central part in disaster management in
any disaster. Therefore, their personnel play a very important role, and upgrading their abilities is a top
priority in the efforts to mitigate the effects of a disaster.

A recent report from the Central Disaster Management Council takes the above into account when it
includes the importance of developing human resources “capable of acting effectively” through training
and periodic drills for disaster management personnel.

DRI Programs for Fostering Human Resources in Local Governments

In light of the above, the DRI plans to implement three types of human resources development programs
targeted primarily at local government officials.

First, we plan to provide a brief, intensive Top Management Course for the head managers of local
governments, whose knowledge of disaster countermeasures and crisis management is considered key for
exercising appropriate leadership in the event of a disaster.

Secondly, we plan to implement two courses targeted at personnel responsible for disaster management
administration in local governments.
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Management Course�Advanced� Management Course�Basic�

Target
Groups

Potential leaders of emergency management in
the event of a disaster, such as administrative
staff of national government-affiliated
organizations, local governments and public
corporations (director generals in prefectural
and municipal governments etc.)

Personnel as described under the Advanced
Management Course and their equivalents
with only brief experience at their posts
(directors and chiefs in prefectural and
municipal governments, etc.)

Purpose To improve the ability to grasp and cope with
a complex situation comprehensively and
cross-functionally, where various measures are
progressing simultaneously in response to a
large-scale disaster (capabilities required in a
person responsible for disaster management) 

To systematically acquire the background
knowledge necessary for the Advanced
Management Course, such as ideal disaster
countermeasures for each sector based on the
disaster mechanisms and the experience of
the Great Hanshin-Awaji Earthquake.

The curriculum for these training courses is supported by academic experts in various fields in
cooperation with practitioners at the United Nations and national, prefectural and municipal
governments. The DRI is committed to contributing to the improvement of the disaster management
capabilities of local governments through the deepening of practical and comprehensive knowledge of
disaster management in local officials and the enabling of highly effective response to disasters.

DRI assistance to local governments for improving disaster management capability

At the DRI, seven full-time research scientists are being developed into comprehensive and practical
disaster management specialists through independent research, field surveys and other activities under
the guidance of 10 part-time senior researchers consisting principally of university professors.
During normal times, these DRI research scientists provide guidance and advice to local governments on
Disaster Management Local Plans, etc., while in the event of a disaster they immediately rush to the
stricken area to provide the disaster management headquarters with appropriate and practical advice
based on the mechanism of disaster, examples of crisis management at home and abroad, expertise in the
group psychology of disaster victims, etc. Through these activities, the DRI is determined to contribute
to improving the disaster management capabilities of local authorities.

Other Activities at DRI for Reducing Damage from Disasters 

In addition to the above efforts, the dissemination of information and education to the general population
is also very important for reducing the damage caused by a disaster.

While the Central Disaster Management Council has been actively discussing the Tokai and Tonankai-
Nankai earthquakes that are anticipated in the near future, the Great Hanshin-Awaji Earthquake has
already started to fade from public consciousness. Thus, we must continue to call people’s attention to
the importance of disaster preparedness.

Equipped with an exhibit that passes on the experiences and lessons from the Great Hanshin-Awaji
Earthquake to the world as well as to future generations, the DRI bears a grave responsibility to
communicate the horrors of a huge disaster by showing the results of an earthquake that actually caused
considerable damage, and to broadcast messages about the importance of being prepared for future large-
scale disasters.

Furthermore, the DRI is entrusted with international disaster management training for the JICA, putting
the lessons learned from the Great Hanshin-Awaji Earthquake to good use to foster disaster management
personnel for the central and local governments of other countries.

For this fiscal year, there are plans to provide one-month training programs to disaster management
officials from Turkey, Central America and Columbia.
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Conclusion

Working in cooperation with the many related organizations described above, the DRI carries out a wide
range of human resource development activities based on experiences and lessons leaned from the Great
Hanshin-Awaji Earthquake.

We firmly believe that through these activities the DRI plays a part in the development of a
comprehensive disaster management policy.



CAPACITY BUILDING TO COMMUNITY VOLUNTEERS UNDER
BANGLADESH URBAN DISASTER MITIGATION PROJECT (BUDMP)

Monzu Morshed and Nurul Huda, CARE Bangladesh

Introduction: 

Volunteerism in disaster management is now recognized system in all over the world. In 1862 Mr. Henry
Dunant wrote a book named "A memory of Solferino" and appealed to all human beings of the world for
organizing an impartial voluntary organization with a view to deliver services during distress situation of
humanity. Accordingly he organized a voluntary committee with 4 other persons and named on
"Committee of Five". With a view to receive supports and assistance throughout the world, they
organized a conference on 26th October'1863. Biggest humanitarian and voluntary organization
International Red Cross was established in this process.    

Under leading string of Mr. Clas Hegstrom, a big volunteer group was organized in 1972 under
Bangladesh Red Crescent Society in coastal area of Bangladesh with a view safe people from cyclone.
With good reputation the volunteer group of Bangladesh Red Crescent Society has been providing
dedicated service to cyclone-affected people since inception. This is a first glorious step of volunteerism
in disaster Management in Bangladesh. 

BUDMP is also pioneering steps of urban disaster management of Bangladesh. As because volunteerism
is a proved system in disaster management as well as good tool for community participation, BUDMP is
also duly considered volunteerism in its' implementation process. Actually volunteerism in BUDMP aims
to:

• involve community in project implementation process
• institutionalize project concept within the community 
• hand over project ownership to community
• make sustainable project intervention after phase out of  BUDMP
• generate we feeling, consciousness, awareness, discussion, analysis of issues of common concern
• enable communities demand an access to services offered by government and non-government

agencies
• generate young leadership in the society.
• enhance dedication, scarifies attitude among youth.
• collective acquisition of knowledge and skill in varied spheres 

Criteria:

Considering shape of institution, sustainable efforts as well as umbrella program of Municipality Disaster
Management Committee, following criteria were set up for selection of volunteers from the community: 

a) Youth group and following 50:50 sex ratio.
b) Local and selected from the same community
c) Good physique and mentally sound
d) Good acceptance in the community
e) Keen interest and belief in volunteerism
f) Moderately educated and financially sound
g) Should submissive to rule and discipline of Municipality, CARE and its’ PNGO.

Communication Linkage of Volunteer in BUDMP (On the light of MDMC Structure):

Under the umbrella of Municipality Disaster Management Committee, volunteers can play vital role
during, after and present situation of urban disaster. A communication network is considered for capacity
building of community as well as sustainable volunteerism in urban disaster management in Bangladesh
as follows:  
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MDMC  Civil Society/Local Elite

Government Service Departments  NGOs Support

The above diagram express that volunteers play like a development catalyst with all stakeholders for
mitigating disaster with a) Municipality Disaster Management Committee (MDMC) b) Government
Service Oriented Departments under the municipality c) Non Government Organizations Support under
the municipality and d) Civil Societies or local elite of the municipality.

Conceptual Area Covered In Volunteer Development:

In the process of defining conceptual areas BUDMP has considered in the light of confluence of
dimensions e.g.- motivation, institutional arrangement, government standing order and community
participation for volunteer development. Conceptual areas are: 

• Basic knowledge pertaining to types and phases of disaster
• Vulnerability assessment, risk analysis and mapping
• Preparation of resource maps and disaster mitigation plan
• Idea of response management (Contingency Planning)
• Methods and techniques of community resources mobilization
• Learning by doing exercise (conduct PRA survey, Simulation etc.)
• Social mobilization process and their involvement
• Networking and liaison with different government, non-government organizations, inter community

groups and community based organizations etc.
• Link with civil societies
• Maintenance of community based schemes under BUDMP
• Institutionalization process through involving volunteers with respect to formation of Scheme

Implementation Committee
• Development of implementation skill of schemes
• Leadership development  
• Creation of gender sensitive environment
• Right based approach on disaster management
• Advocacy mechanism

Methods:

In case of volunteer development BUDMP has been following continuing education process. In spite of
imparting formal training, BUDMP team has been nourishing volunteers in learning by doing process
both in non-formal and informal ways. Therefore different methods are applied in different situation in
their development process.

• Formal Training
• Courtyard meeting
• Focus Group Discussion
• Large Group Discussion
• Study Circle
• Simulation
• Practical assignment
• Demonstration

Volunteer Volunteer
          

        Community

Volunteer Volunteer
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• Folk Songs
• Semi structure questioning
• Feedback round
• Advocacy etc.

Volunteers Efforts in Community Development:

Volunteers have been rendering services under BUDMP in the following area with respect to community
development:

a) Vulnerability Assessment: Volunteers were closely involved with the planning and implementation
of hazards mapping, problem identification and prioritization of their own locality.  During
formulation of structural mitigation planning, volunteers provide vital inputs also.

b) Awareness Campaign: With full enthusiasm volunteers have been provided extraordinary services in
the field of awareness campaign. Their activity revels that there is no alternative of young power in
social mobilization process. 

c) Preparedness and Mitigation Activities: Under community based preparedness volunteers have
established linkage with different community based organizations like clubs, cooperative societies
etc. and mobilizing urban flood mitigation concept to them. They made bridge between BUDMP
team and community in the process of project implementation. In this connection good relationship
was established with civil societies and different institutions through their efforts. Municipality
Disaster Management Committee took decision to incorporate volunteers of every ward in filed level
project implementation committee. With full voluntary zeal volunteers have been performed their
responsibilities. 

d) Participation of conceptual area: Through imparting necessary information to project management,
volunteers have been enriched conceptual development of the project. With their spontaneous
participation in different meeting, seminar and workshops related with project, they have been
imparting suggestions, opinions and recommendation with respect to conceptual development of the
project.

In a nutshell it can conclude that "young power in disaster mitigation" is very much essential as well as
valuable resource of community development.

Lessons Learned:

• Voluntary zeal is remarkable among maximum volunteers
• Established gender balanced workmanship
• Congenial relationship between MDMC members and volunteers
• High level acceptance of volunteerism by the community
• Create sustainable efforts through volunteerism
• Volunteers are capable to handle local conflict.



DISASTER MITIGATION PLANNING: THE GROWTH OF LOCAL
PARTNERSHIPS FOR DISASTER REDUCTION

Josh Moga, ADPC Consultant

Key Words:  urban disaster mitigation, mitigation planning, community participation, 
public-private partnerships

ABSTRACT

This working paper addresses the experiences of a number of cities, communities and countries in
developing and implementing disaster mitigation plans in Asia, as well as other regions  It summarizes
the experiences of various localities and countries, particularly those in the Asian Urban Disaster
Mitigation Program (AUDMP), mitigation planning, including lessons learned and good practices.

This paper will explain the concept of mitigation planning and its current applications in the region,
including discussion of some examples of disaster mitigation plans.  The review examines the benefits of
integrating disaster reduction into development planning and some different approaches to mitigation
plan development. The role of various stakeholders, key elements of mitigation planning, and
implementation issues are discussed in the third section.  Finally, from the examination of concept and
practice some issues to consider are presented for cities or agencies planning to develop disaster
mitigation plans.  

1. Introduction

Overview

Throughout Asia communities and nations are recognizing their opportunities for disaster reduction,
shifting efforts from preparedness to risk management.  And local communities are taking on  increasing
responsibilities -- including emergency management -- in many countries due to decentralization. These
efforts require the coordination of diverse government ministries and departments, local and national,
and often the substantial involvement of the private sector, community and non-governmental
organizations, researchers, and the general public. 

What is Mitigation Planning? 

Mitigation planning is the development of a strategy for reducing the impact of disasters on a
community, facility, agency, city or country. While the development of such a plan at its minimum may
involve a small number of disaster managers or other specialists, ideally mitigation or disaster reduction
planning is a broad priority-setting exercise to coordinate the efforts of multiple agencies and levels of
government and society. 

These plans have various names to reflect their development or their particular emphasis or concept –
mitigation action plan, disaster reduction plan – but all reflect an emphasis on pre-disaster activities to
manage risk and reduce the impact of future disasters.  Most include preparedness activities, such as the
development of emergency response plans, though the term mitigation plan may refer specifically to
plans for mitigation as distinct from preparedness or emergency response.   

The Growth of Local Mitigation Planning 

The growing trend for communities, cities and countries to develop mitigation plans derives from several
sources.  First, the ongoing shift in the disaster field from post-event relief and recovery to pre-disaster
preparedness, planning and mitigation.  This shift has been underway for the last two decades
culminating in the current approach of disaster reduction and total risk management. Increasingly
communities, learning from their own disaster experiences and increasingly from other disasters around
the world, are setting disaster reduction as their goal rather than simply mobilizing after a disaster.
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Second, the responsibilities of government in many countries of the region are increasingly
decentralized.  Decentralization has many causes, appearances and speeds in the countries of Asia but the
process is widespread.  In India, Thailand, Indonesia, the Philippines and many other countries local
governments are taking on additional responsibilities for delivery of public services, development of
infrastructure, and many others – including disaster management and mitigation.1  In times of disaster
community members and local agencies, public and private, are nearly always the first to respond. As
local governments and administrations mobilize to address these new responsibilities they recognize
local opportunities for disaster reduction and the need to coordinate their efforts with national and
provincial agencies and surrounding communities and cities.  Often taking on additional responsibilities
with little increase in resources, local governments are taking the lead in building partnerships with the
private sector and local civil organizations. 

As the disaster community increasingly emphasizes the importance of disaster mitigation, mitigation
plans are also being developed as part of disaster recovery and reconstruction efforts.  National agencies,
as well as international agencies, have begun to require the development of mitigation plans or the
inclusion of mitigation features as part of their plans and funding for disaster reconstruction.  The World
Bank and Asian Development Bank as part of their recent reconstruction loans are addressing not only
reconstruction and emergency response capacity building but also the development of mitigation plans
and mitigation measures as part of policy changes.   In the United States, as well, starting in 2003 a city
must have a FEMA approved disaster mitigation plan in order to receive post-disaster mitigation grants. 

2. Why Mitigation Planning?

Cities and communities face many priorities on a daily basis, ranging from provision of basic services
including water, wastewater and sanitation, to heath, education, development of infrastructure,
emergency services, crime and security issues, and many others.  Leaders and officials, elected and un-
elected, must allocate scarce finances, time, personnel and other resources according to their perceived
benefit to the community. How does the mayor or commissioner of a city, governor of a province, or
leader of a community make the decision not to spend part of his or her budget on construction of a
school or better solid waste management or an area development scheme, and instead focus on
developing a disaster mitigation plan and funding its implementation?  

Recurring disasters erode progress toward development goals by undermining economic progress or
infrastructure development.  Large, long return-period disasters such as earthquakes can eliminate years
or even decades of development progress in minutes. Natural disasters create major shocks to the
national and local economies in developing and developed nations alike, resulting in measurable declines
in Gross Domestic Product. Disasters can also exacerbate regional and occupational income inequalities
and reinforce poverty. According to one study in the of the Philippines, natural hazards have discouraged
new investment and placed a continual burden on government to meet the costs of public prevention,
mitigation, and preparedness, as well as relief and rehabilitation following disasters. In particular,
poverty programs have ignored the role disasters play in sustaining poverty, and failure to address this
issue is reinforced by donor agencies that focus on preparedness and response, rather than prevention and
mitigation. (Benson, 1997)  Only by integrating goals for disaster mitigation into annual municipal or
department budgets and other regular development mechanisms local governments achieve the long-term
efforts necessary to reduce disaster vulnerability.  

Integrating disaster risk into development is an essential part of making cities and communities
sustainable. Good city managers understand that human settlements are complex interactions of humans
and their environment, requiring an understanding not only of the impact of human activity on the
environment but the potential impact of the natural world on the city or community. [more]   While many
cities and communities appreciate their risk to floods, earthquakes, storms, etc. they often believe that
they often feel that they have no resources to address the risk. While all cities face resource constraints in
addressing disaster risk no city is powerless to shift the priorities of regular urban management and
                                                
1 India’s 74 Constitutional Amendment (the ‘Nagapalika’ Amendment) specifically lists disaster management in the
schedule of responsibilities to be decentralized to towns (nagarpalikas) and cities. Other decentralization legislation
in the Philippines and other countries also include disaster management and relief functions. 
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development Regular decisions about and use planning, staffing, and budgeting can reflect disaster
reduction priorities effectively if the city has a mitigation strategy and a plan for implementation. Fore
example, in the case of Kathmandu, Nepal the GESI assessment of the city’s mitigation plan estimated
that constructing all new buildings to code over the next ten years would decrease the casualties of a
future “scenario” earthquake2 by up to 20-25%. (GHI, 2001) 

By increasing an awareness of mitigation into new public infrastructure -- and private construction
through regulation and investments -- disaster reduction can often be achieved with only an investment
amounting to a small percentage of new construction costs. Later retrofitting or reconstruction may
exceed half or even the total cost of original construction. This requires a systematic understanding of
disaster risk and a long-term plan for disaster reduction 

Mitigation planning also promotes a risk-based approach to development in which sustainable
development is based on an understanding and management of all risk – physical, environmental,
economic and social. This total risk management approach is the most comprehensive approach to
disasters, fully integrating the proactive mitigation of disaster risk with sustainable development. 

Approaches to Mitigation Planning

Mitigation or disaster reduction plans are as varied as the communities and cities that develop them.
Reflecting the city’s disaster experience, culture, administration, politics, history and resources.,
mitigation plans can be grouped in many categories – primarily structural or nonstructural,  etc.  But in
examining the plans rather than the individual mitigation solutions identified in them, the most useful
comparisons may be found in the processes that developed them.  Three useful groupings of plans
include: Government-Developed Plans; Grassroots/Citizen-led Plans; and Integrated Private-Public
Plans. 

Government-Developed Plans:  As guarantors of public safety, local, provincial and national
governments take primary responsibility for areas related to disaster mitigation including development
and enforcement of building codes, land-use planning, emergency response, public health, education,
infrastructure development and many others.  As such they are well positioned to develop disaster
mitigation plans. In most government structures a mitigation plan focuses on the coordination of the
efforts of various national ministries or local government departments. Such efforts have the advantage
of being better resourced, drawing on regular government operating budgets, staff or facilities, or on
annual budgets for infrastructure or training.   Government-developed mitigation plans may also carry
addition weight due to the official mandate of a plan. One example of a government mitigation plan is
the 2001 plan for reducing the vulnerability of the city of Hat Yai, Thailand to flooding.  Developed in
response to a devastating flood in November 2000, the plan focused on coordinating and allocating
resources to national government ministries to implement structural and non-structural mitigation
measures. 

However, the implementation of government-developed plans depends on the associated allocation of
resources and political will. Government agencies may be adept at ascribing mitigation to previously
planned projects, or in easily agreeing to a mitigation plan without clearly defined and measurable
targets.  Such plans may not address local issues and priorities if they fail to consult with vulnerable
communities. They may also lack accountability to a local community.  If developed after a disaster, they
may assuage immediate concerns such as the need for additional emergency response capability but fail
to address more systemic issues such as enforcement of building codes. 

Grassroots, Citizen-led Mitigation Plans:  Non-governmental organizations and community-based
organizations are frequently central to local disaster response and recovery efforts, and therefore often
the first to recognize the importance of disaster reduction efforts and begin to implement them. NGOs
develop mitigation plans in order to coordinate their efforts with each other and with government
agencies. Because they are often created due to an awareness of vulnerability gained from response

                                                
2 A scenario earthquake is a model of a potential earthquale typical for a city’s risk profile. In the case of Kathmandu
both AUDMP and GESI activities use the example of a repeat of the last major seismic event in 1934. 
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efforts, they may focus primarily or exclusively on past events and not on scientific assessments of
vulnerability. However, because they draw deeply from the community’s perception of its vulnerability,
past disaster experiences, awareness of their own resources, and connection with other development
priorities these grassroots efforts are extremely valuable and most likely to be sustained over longer
periods. 

Other citizen-led mitigation plans have been developed as advocacy plans, outlining efforts to change
government policies that they believe fail to address the vulnerabilities facing their communities.
Unfortunately, such plans are often developed in response to the devastation and losses of a recent
disaster, building on fears of future disaster events or on anger at a perceived lack of preparedness or
investment in vulnerability reduction. 

In implementation grassroots mitigation plans benefit from public involvement and support, particularly
useful in mitigation efforts that involve public awareness or social marketing efforts focuses on changing
behaviors. (For example, getting households in earthquake-prone areas to secure heavy furniture and gas
tanks to reduce the risk of toppling over). Grassroots efforts, however, may lack large or consistent
resources to invest in long-term efforts or structural mitigation measures.   They may focus on reducing
vulnerability due to a specific incident but not incorporate vulnerability into long-term planning.
Grassroots organizers also face the “competition” from other high priority issues in a community such as
provision of services and facilities, income generation, environmental concerns, and many others in
continuing grassroots mitigation or advocacy efforts.    

Integrated Public-Private Mitigation Plans:  Some of the most effective mitigation planning exercises
incorporate both government and grassroots elements into partnerships between government and civil
and private organizations.  These private-public partnerships for disaster mitigation integrate the
financial resources and regulatory role of the government with the activism and resources of civil society
organizations and the private sector.  Such plans benefit from the pressure that each side feels to meet
public commitments towards a plan of action.  A private-public plans can help foster communication
between public and private sectors and increase political support for investments in mitigation.  Civil
organizations can help to increase the accountability of both public and private institutions to progress
towards mitigation goals. Government agencies gain public support for their activities and for
investments in mitigation. By interfacing with civil organizations they also have an increased ability to
disseminate information about their efforts and to increase public awareness about disaster vulnerability. 

Implementation of public-private mitigation plans depends on continued commitment by all
organizations responsible for mitigation activities. Successful implementation requires a clear and
publicly stated understanding of the plan, including goals, sequence of activities, and responsible
agencies and individuals.  Development of public-private plans typically involves significant publicity
and media coverage and can result in high expectations among the general public for ‘quick solutions’ if
the limitations, timetable and requirements of a plan are not clear. 

3. Elements of Mitigation Planning and Implementation

The process of developing disaster mitigation or reduction plans is unique to each city, community or
country.  However, certain elements are essential to mitigation planning and common features of many
plans.  These include building awareness and understanding of risk; involving key stakeholders;
community participation, and implementation issues including prioritization, cost-benefit analysis, and
resource mobilization. 
 
Building Awareness and Understanding of Risk 

What factors does such a local or provincial administrator consider when planning or approving a new
housing scheme, or school, or hospital? Is it increased technical information about level of risk?
Increased public awareness about cost effectiveness? More support from the national government?   How
does such an administrator make a decision about relocation of a vulnerable community or facility, or to
evacuate an area in time of possible flood or typhoon?  
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The more extensive and accurate the available information about risk, the more effective a potential
disaster mitigation plan. To begin with, communities at risk may base mitigation plans for recurrent
disasters -- such as flooding -- on their historic experience with disasters, if accurate records exist. This
kind of local information often provides the most accurate description of the cost of disasters on a
community. However, historic records may not be accurate predictors even or regularly occurring events
such as riverine flooding. For example, changing land use patterns, demographics, and construction of
physical infrastructure such as bridges or canals can drastically change flooding patterns. And long
return-period events such as earthquakes often occur with effects completely unknown in a community's
experience.  Climatic cycles such as El Nino/La Nina may shift weather patterns in ways difficult to
evaluate from a local perspective but predicable on a regional or global scale. Effective disaster
mitigation planning, therefore, needs to be based on both the community's experiences and the best
scientific and technical information available. 

More technical information about risks is usually available for most cities and communities in many
forms, including: reports of past disasters; past meteorological reports; projections about future rainfall
and storm cycles; studies of geology, soil structure, topography, etc; information on the built
environment including data on population density, infrastructure, critical facilities; and many other types
of information.  

All of this may not make the city's risk situation clear enough to change its investment priorities. City
mayors or community leaders are often flooded with information to base decisions on, on a wide variety
of issues, each with their own constituency. Decision makers in a community or city need: 

• Concrete, specific information about hazards; 
• Criteria to assess risk; and
• Prioritization of the vulnerabilities on which to base decisions for disaster reduction. 

For a more detailed discussion of risk assessment and other issues related to collection of information
and decision making about risk and vulnerability see Theme Paper #1 from this conference. 

Involving Key Stakeholders

While a well-informed and trained disaster management office may be able to develop an excellent
mitigation plan on paper, a plan developed without the participation of those responsible for
implementing it and those who stand to gain (and to lose) from it is unlikely to gain sufficient support to
meet its goals.  As with all new initiatives, disaster mitigation has to compete for resources with many
other issues for resources – environmental protection, provision of basic services, education, health,
police services, and many others. Information about disaster risk may also be distributed among many
different government agencies, as well as academic institutions and others. Successful implementation
also requires the involvement of many different public and private organizations, as well as the general
public. Development of the most effective mitigation plans begin with a basic understanding of the If a
mitigation plan begins with a risk assessment or a data collection process, the most effective plans
involve key stakeholders from this point. If key agencies, groups and representative understand that the
risk scenario on which a mitigation plan is based includes their experiences and information their
commitment to the plan is likely to be much higher. 

Key stakeholders may include but are not limited to: 
• Local community leaders; 
• Emergency service personnel including the 

o fire department and 
o police; 
o army;
o medical first responders 

• representatives from local government departments including planning, education, engineering,
water supply, transportation, and welfare services; 

• state or national ministries including
o planning, 
o infrastructure, 
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o emergency management, 
o security, 
o communications, 
o transport, 
o urban development, 
o environment/interior, and 
o health; 
o private sector organizations including 
o chambers of commerce, 
o professional associations, 
o key businesses 

• NGOs
• academic institutions, and 
• community organizations. 

Community Participation

Of the above key stakeholders, community organizations and the involvement of local communities is a
particularly important element of any mitigation planning process.  The participation of local
communities is as essential to developing mitigation plans as any other activity of sustainable
development. Community participation may manifest itself in different ways in different communities,
varying not only with the uniqueness of each community but with community size, income,
homogeneity, history of cooperation, political participation and other issues. These communities and
neighborhoods often have unique knowledge of the disaster experiences of an area, as well as coping
mechanisms to deal with local disasters unrealized by planners. The involvement of community based
organizations, community leaders and NGOs which work at the community level are vital parts of a
planning process. 

For a more detailed discussion of community participation in disaster reduction see Theme Paper #1
from this conference. 

From Planning to Action: Implementing a Disaster Mitigation/Disaster Reduction Plan

As noted above, the development of a mitigation action plan is only the crucial beginning stage of a
disaster reduction process. Implementation often relies on continued effort from many organizations and
individuals. A number of issues commonly arise during implementation: 

Prioritization: Mitigation planning requires technical expertise and experience, pragmatism and
common sense, and broad range of inputs.  After being presented with a detailed risk scenario, working
groups of key officials, stakeholders and planners can often develop detailed lists of proposed actions
and policies for disaster reduction. There may be hundreds of actions which a city or community can take
to reduce the risk from earthquakes, floods, etc. How can these be developed into a coherent plan? How
can planners ensure that recommended actions are realistic and appropriate?  Developing a “to-do” list of
activities can be relatively easy; deciding which to do first and which are feasible is often the critical step
in implementation. 

Mitigation planning is ultimately a goal-setting exercise in which individual organizations – various
ministries, local government department, agencies, private companies, NGOs, community groups, etc. –
agree on common goals. This prioritization process is ideally a ranking of all resources addressing the
disaster reduction goals in order of importance. In practice resources are divided among many ministries,
agencies, and organizations and each must make their own prioritization. But through an agreement on
goals and responsible agencies the priority should be increased. The criteria for prioritization may also
vary between implementing agencies. Such criteria may include: reduction in mortality or morbidity;
reduction in vulnerability of critical facilities or of economic assets; or reducing recovery time after a
disaster. 
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One useful tool for prioritization of mitigation options employed in the development of at least one
mitigation plan is cost-benefit analysis. 

Cost Benefit Analysis: Cost-benefit analysis is a means of weighing the effectiveness of various
mitigation options relative to the costs so that they can be compared.  One definition of cost benefit
analysis is: 

A practical way of assessing the desirability of projects, where it is important to take a long
view (in the sense of looking at repercussions in the further, as well as in the nearer, future) and
a wide view (in the sense of allowing for side-effects of many kinds on many persons,
industries, regions, etc.), i.e. it implies the enumeration and evaluation of all the relevant costs
and benefits" (Hugh, 1993).

When considering structural mitigation options, cost benefit analysis can be readily applied to technical
and physical solutions based on measurable criteria – for example, comparing the relative effectiveness
of two building designs in improving earthquake resistance, relative to cost.  [Better examples?]  Non-
structural mitigation measures, such as improved emergency response planning, public awareness, and
zoning may be more difficult to measure. But these comparisons of different types of mitigation
solutions are necessary and inevitable, and are done by decision makers many times in any planning and
budgeting process of a government agency.  But because the evaluation may not be based on any
measurable criteria, relying on past experience and common sense, some more effective measures may
not be attempted. 

One recent effort to quantify the costs and benefits of different mitigation measures is the Global
Earthquake Safety Initiative, developed by GeoHazards International.  Focused on measuring and
comparing the earthquake risk trends of a sampling of the world’s cities, one of the GESI objectives is
the development of tools to evaluate the comparative effectiveness of various means of reducing
earthquake casualties. Using reduction of earthquake casualties (both mortality and morbidity) as the
primary criteria, the GESI project compares various mitigation options  -- including improving local
emergency response plans, enhancing emergency response capability, improving the percentage of
buildings constructed according to local building codes -- and ranks them according to effectiveness,
with results that have sometimes surprised local disaster managers.  The GESI analysis, applied to over
25 cities, also found that the character of risks vary greatly between cities and that the most effective
mitigation efforts differ between cities. (GHI, 2002) 

Resource Mobilization

Developing a mitigation action plan, however, only begins the process of sustainable disaster reduction.
Implementation depends on identifying and mobilizing resources for implementation of mitigation
actions and policies. If a plan is based on clear information and developed with the full participation of
all stakeholders and decision makers, potential sources and methods of funding can me identified through
the plan development. But how can resources of funding and support be secured?  Sources of funding for
mitigation investments include: public sources of funding, both from annual budgets and from longer-
term investment budgets; international funding sources; private sector investment, both for private sector
activities and donations; and even household investments in mitigation. 

Development or endorsement of a mitigation plan by a government -- local, provincial or national --
should lead to a corresponding shift in government spending and investment. Of most public interest are
highly visible public infrastructure, such as the construction of flood control structures, fire stations,  or
reinforcement of seismically vulnerable infrastructure such as hospitals, schools or bridges. Funding for
these investments may come from national investment budgets directed to locally identified priorities, or
from annual ministerial budgets for infrastructure or construction. Mitigation planning by a local
government or community may serve as a project identification exercise for ministries such as public
works, transportation, construction, or finance to incorporate into their plans. These priorities may also
be incorporated into long term plans such as national five year plans. 

But city governments may also be able to incorporate disaster mitigation costs as part of their recurring
budget expenditures. For example: increasing staffing of planning departments or building inspectors;
raising funding for safety inspections; improving maintenance of public infrastructure; adding resources
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for emergency response and emergency management. By increasing public awareness of disaster risk
and support for mitigation measures, advocates for disaster reduction can build public support and
political will for these recurrent expenditures. 

International funding sources such as World Bank or Asian Development Bank loans or development
assistance grants from bilateral donors increasingly support investments in mitigation. Often available
after major disasters when awareness of a country's risk is high, these resources may be accessible by
cities or communities, which can clearly describe their risk and a clear, prioritized plan for disaster
reduction. Communities with clear awareness of risk can often reduce vulnerability by ensuring that an
awareness of risk is incorporated into all new infrastructures. For example, making new schools,
hospitals and other infrastructure are earthquake resistant, or shifting new area development out of
floodplains. 

Some cities have developed innovative disaster reduction methods that combine public and private
resources, as well as NGO involvement. For example, city residents applying for a building permit from
the Kathmandu Municipal Corporation now receive, along with their permits, calendars detailing safe
construction methods. NSET-Nepal, a local NGO, develops the calendars and supplies them to the
corporation. The calendars are sponsored by the local private sector - building materials suppliers and
construction companies -- whose logos and advertisements are printed on the calendars. 

4. Issues to Consider

The following are issues that have arisen from the development of many disaster mitigation planning and
implementation processes, both supported by the AUDMP and other plans. These are meant as
discussion questions for these plans and for cities interested in developing their own disaster reduction
plans. 

• What prompted the development of a mitigation plan in the first place?  What organization or
agency started the process? Which led it? 

• How and why different cities have adopted different approaches (based on the resources
available and economic and technological development)

• What were some of the problems and constraints faced in implementation?  
• What were the key elements for success? 
• Who were the key stakeholders (local governments, city governments, NGOs, and others) at

various levels involved in development and implementation? 
• What are the measures to evaluate success of integration of mitigation in development planning
• How to encourage political commitment to mitigation?
• What options for are available for financing mitigation initiatives? 
• What recommendations would you make to cities starting a disaster reduction process? 
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MITIGATION PLANNING THROUGH COMMUNITY BASED APPROACHES
IN BANGLADESH URBAN DISASTER MITIGATION PROJECT (BUDMP)

Monzu Morshed and Nurul Huda, CARE Bangladesh

Introduction:

In order to apprise disaster mitigation needs, policies and capacity an informed judgment are to be made
concerning flood hazards and its' effect, the adequacy and cost effectiveness of existing risk reduction
and preparedness measures and the ability of all concerned to act on the measures. Actually BUDMP
mitigation planning aims to:

• ensure community participation in flood preparedness and mitigation
• utilize optimum project resources
• complete BUDMP activities within stipulated time
• maximize community contribution in project interventions
• make bridge between community and Municipal Disaster Management Committee
• make more accountable of municipality office bearers through community mobilization process 
• make transparent municipality activities regarding disaster mitigation to community
• mobilize community household level preparedness
• make sustainable project interventions

Factors Considered in Mitigation Planning:

Disaster mitigation planning requires also certain organizational and procedural measures. In context of
BUDMP, the following factors are considered:

• Policy Direction (e.g.- Government Standing Order & Environmental Law of the country)
• Possible Disaster Scenarios
• Scope of Disaster Management efforts
• Municipality's development plan (Annual and Master) 
• Vulnerability Assessments through participatory process
• Prioritized Community's Demand and disaster threats 
• Common community interests
• Highest Flood Level (HFL-1998)
• Resource relevant of BUDMP
• Sound engineering designs
• Good Maintenance of interventions
• Future impact of each intervention-especially in environment and community's long-term

benefit.
• Good workmanship under adequate supervision of community 
• Community Participation and mobilization of community contribution
• Public Information based on flood hazard
• Community level institutions like scheme implementation committee 
• Consideration of public place, targeting community through different means
• Longevity of means for mobilizing public information  
• Support traditional mitigation measures of community and coping mechanism
• Authorization of Municipality Disaster Management Committee
• Transparency and Accountability of project output to Community 
• Time bound implementation
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How BUDMP started Mitigation Planning:

With a view to formulate mitigation, BUDMP was followed following steps:

Step-1: Explored views on projects concept to Municipality and community level
Step-2: Analyzed root causes of problems in the community
Step-3: Tried to organize community in the form of CBO and enhance community leadership
Step-4: Created openness, criticism, sharing through feedback round with the community.
Step-5: Sought approval from the Municipality Disaster Management Committee.

Process:

In fact existing policies and objectives of the project guide the mitigation planning process in BUDMP,
which is described below:

• Conduct baseline survey
• Re activate Municipality Disaster Management Committee
• Recruitment of Volunteer from the Community
• Impart knowledge based and skill based training to both MDMC members & volunteers.
• Preparing action planning for volunteers
• Conduct vulnerability assessment
• Prepare a draft mitigation plan with lot of alternative means
• Prioritize interventions according to BUDMP resources
• Finalize tentative mitigation plan  
• Approval from Municipality Disaster Management Committee
• Carryout Planning
• Lesson learned
• Seeking alternative interventions
• Place to MDMC for approval
• Carryout plan again
• Community interest on means for mobilizing public information 

How problems are identified and prioritized:

Through focus group discussion in the form of workshop with the participation of community at ward
level of municipality, it was tried to find out problems as well as probable solution(s) related with flood
hazard by problem identification and prioritization tool of participatory rapid appraisal process.
Triangulation process was also followed with the mobility chart, social mapping and transect walk of
participatory rapid appraisal system. In this case full freedom was imparted to community with view to
express their opinions as well as recommendations with following process.

In Tongi: a) Community people draw the picture of problem as biggest problem biggest size basis, then
volunteers put as it is in big white paper b) At the time of municipality level compilation, the uses
grading like 7=biggest, 6=bigger, 5=big, 4=middle 3=lower middle 2= small and 1=Smallest and
accordingly compiled.

In Gaibandha: (1) At field level volunteers handed over to community huge number of particles of jute
sticks (2) The community used jute sticks big numbers for big problem basis. (3) Accordingly respective
volunteers compiled and ranked problems for the ward. (4) At municipality level compilation, it is listed
all problems for all wards avoiding duplication of each problem, then it is found 17 specific problems for
whole municipality. (5) So in municipality level grading, it is used highest number for highest problem
of the ward, then second highest and so on. 17= highest, 16= 2nd highest... 1= lowest.
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Conceptual Frame work Mitigation Planning under BUDMP:

What are the structural and non-structural mitigation measures under BUDMP:
 
In broad head BUDMP is considered both structural and non structural mitigation activities as follows:

a) Structural Mitigation Activities: 

On the light of Vulnerability Assessment Reports, BUDMP has formulated 2 structural mitigation plan as
well as approved it by the respective Municipality Disaster Management Committee. Structural
interventions undertaken by BUDMP as follows:

• Construction of new drains
• Construction of new culverts
• Road raise up above flood level
• Road repairing due to damaged of flood
• Homestead raise up above flood level
• Raise up latrine above flood level
• Distribution of latrine above flood level
• Raise up tube well above flood level
• Distribution of New tube wells and raise up tube well above flood level
• Community place ground raising
• House repairing due to damage of flood  
• Low Cost Housing above flood level
• Community Latrine Complex above flood level

b) Non Structural Mitigation Activities: Apart from above mentioned activities BUDMP has been
conducted many non structural mitigation activities like training, awareness campaign, networking and

Problems Identification and Prioritization through
community participation.

To seek solutions and need assessment through
community participation.

Formulation of Participatory Planning

Participatory
Implementation

Incorporate Lesson Learned

Participatory
Monitoring

Participatory Evaluation
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linkage with government and non government institutions and assist to Municipality in formulation of
disaster contingency planning.

Problems Encountered:

Mitigation planning should aim to develop a disaster "safety culture", one in which the general public is
fully aware of potential hazards, choose to protect itself as fully as possible and can readily support
protective efforts made on its behalf. However, in the process of formulation of mitigation planning,
BUDMP has experienced following problems:

• Insufficient Information at Municipality Level
• Inter boundary conflict of neighbors within the community
• Leadership gaps in Scheme Implementation Committee 
• Inter boundary conflict within urban area
• Scarcity of earth
• Government Rate Schedule did not suit in case of earthwork
• Lack of awareness of community  
• Heterogeneously fluctuates labor market, labor supply and unstable prices of inputs 
• Poor capacity of community regarding contribution

Lesson Learned: 

• There was no sufficient data at municipality level
• Huge money needs to address vulnerability reduction in the two working municipalities.
• Unplanned urbanization is the main problem to design an environmentally sound structure. 
• Insufficient fund for development at municipality level
• Has no updated master plan of municipality but has skilled under utilized manpower.
• Poor initiatives of municipality regarding public awareness.
• Community emphasized hard interventions more than soft awareness activities.
• Mitigation will be most effective if safety measures are spread through a wide diversity of

integrated activities.  



MITIGATION PLANNING AND IMPLEMENTATION
EXPERIENCES OF KVERMP
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Pradhanang, Jitendra Bothara, Bishnu Hari Pandey, Ramesh Guragain, Ram Chandra

Kandel, Surya Narayan Shrestha, Brian Tucker, Laura Dwelley Samant,
National Society for Earthquake Technology

Approach adopted for Mitigation Planning and Implementation

• Earthquake Risk Management Action Planning, was one of the objectives of the
Kathmandu Valley Earthquake Risk Management Project (KVERMP).

• The Action Planning process was a logical continuation of the earthquake hazard evaluation
and risk assessment component (earthquake damage scenario development) undertaken
prior to the Action Planning process. 

• The Action Planning was limited to earthquake risk management action planning. It did,
however, consider the full disaster management cycle. That way, the action plan considered
the pre-earthquake actions as well emergency response actions. 

• About 80 different institutions, mostly government, but also non-government, academic and
private businesses were involved to different extent in the creation of the action plan. These
were the institutions that have mandated or presumed responsibilities before, during or after
a disaster. 

• Prior to the formulation of the plan, a survey was made to explore the current
responsibilities of earthquake risk management in Kathmandu Valley. This survey showed
that there was not any single institution with focus on earthquake risk management, and that
there were several institutions working in aspects of disaster management in the country
and their activities covered areas of earthquake risk management also. However, for many
important tasks, there was no organization clearly responsible. Additionally, many of even
those organizations with mandated tasks of disaster management did not have adequate
capacity and preparedness to conduct the functions they had responsibility for.

• A consensus was reached within the team and with the project advisors regarding the
general approach for creating the plan:

 i. The understanding of the earthquake risk to Kathmandu Valley should be based
upon the loss estimation conducted earlier.

 ii. The structural mitigation options and other mitigation issues, such as the levels of
earthquake risk acceptable to Nepalese societies, should be based upon the
findings of the School Earthquake Safety Program (SESP) being implemented in
parallel.

 iii. Identification of the initiatives to be considered for inclusion in the plan should
come primarily from the Nepalese managers and institution. Pertinent actions
included in the National Action Plan for Disaster Management in Nepal were also
to be considered. Lastly, it was thought necessary to consider the initiatives that
other communities from around the world have conducted successfully to reduce
their earthquake risk, and to assess their applicability to the Nepalese conditions.

 iv. The plan activities should be tangible, supported by the related institutions, urgent,
and cost-effective for implementation.
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Methodology of Mitigation Planning in KVERMP

• The results of the loss estimation study discussed and accepted in the scenario workshop by
the participants that came from the emergency management system and critical facility
management was taken as the level of earthquake risk that the plan should address.

• Social and economical issues of plan implementation, such as, the costs of structural
intervention for strengthening existing buildings, the cost of conducting vulnerability
assessment of typical Nepalese buildings, the level of the community’s interest in
earthquake safety etc were based on the finding of the School Earthquake Safety Program
(SESP).

• A long list of earthquake risk reduction initiatives was prepared based mainly upon i) ideas
that came from the representatives of the critical facilities and emergency management
organizations, ii) The National Action Plan for Disaster Management in Nepal – a plan
developed by the government for disaster risk reduction and management for all types of
hazards, for all over Nepal, and iii) activities that other communities from around the world
have conducted successfully for earthquake risk management. Care was taken to critically
judge the applicability of the successful case studies in conditions of Nepal.

• Information packets containing the list of initiatives, possible plan objectives and
implementation strategies were sent to about 100 different organizations to help them
determine which activities could be realistic for inclusion in the action plan. NSET
specialists visited the different institution for providing explanation, clarification, and
assistance in the selection of the initiatives that could be the most urgent, and have the
chance of being supported by communities in Kathmandu.

• The project team held intensive consultation with specialists and NSET management
Committee members on i) Prioritization criteria for selecting the initiatives, ii) plan
objectives, and iii) its implementation strategy. A half-day workshop with these specialist
could help develop the initial ideas of modify the ones developed by the project team.

• The plan development team then wrote a preliminary draft of all sections of the plan,
including, i) objectives, ii) implementation strategies, and iii) the priority initiatives. The
draft was again distributed to all stakeholders for comments and suggestions, which were
taken into account appropriately for the preparation of the Final Draft.

• The Final Draft of the Action Plan was presented to the participants of the two-day Action
Plan Workshop attended by about 85 representatives of all the related organizations-
government administration, emergency response, critical facilities, NGOs, Donors, local
and international experts. Extensive discussion was held on the first day when the working
groups discussed the approach, content, objectives, plan implementation strategies, and
divided the priority initiatives into two baskets i) Initiatives to Implement Now, and ii)
More Endorsed Initiatives. One the second day of the workshop, the team presented the
plan to the NSET management Committee who edited the plan based on the opinions of the
workshop participants.

• The Kathmandu Valley Earthquake Risk Management Action Plan was printed. It was
released by then Prime Minister of Nepal in National Meeting devoted to the annual
Earthquake Safety Day of Nepal. The Prime Minister assured the participants the
Government’s efforts in the implementation of the plan.

• The Plan has been the guiding document for NSET in its efforts towards earthquake risk
reduction activities in Nepal. NSET has been assigned to implement two of its ten priority
initiatives. NSET has been given the responsibility to assist other institutions to implement
the corresponding initiatives.
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• The plan implementation strategy assigns NSET to I) build support for the plan and
earthquake risk management in general, ii) support the individual initiatives, and iii) to
update the plan periodically.

Implementation of the Action Plan Initiatives

• NSET has been putting efforts towards implementation of the initiatives of the action plan.
Two of the initiatives are the direct responsibility of NSET. These two initiatives are being
implemented for which NSET is receiving institutional support grant from OFDA. 

NSET has been supporting the implementation of other initiatives related to earthquake risk
reduction in Nepal by other institutions or projects under bilateral or multilateral financial
or technical support. Some of these initiatives are similar to what has been considered in the
action plan. But the others are not as much closely connected, and instead, they tend to
repeat what has already been completed.

• Successful mitigation initiatives implemented by NSET include School Earthquake Safety
Program, ward-level community-based disaster preparedness education, awareness raising
programs including the annual Earthquake Safety Days, vulnerability assessment of Bir
Hospital and others. Success of thee programs were largely due to 

i) Involvement of the stakeholders right from the planning phase. The participatory
approach was not a wish, but a logical outcome of the process initiated during risk
assessment, 

ii) Use of simple, low-cost technology and transfer of technology and ownership of
achievements to the community. It emphasized on the use of local materials, local
manpower.

iii) Organization of appropriate training supported by good training materials during
implementation of mitigation such as the school retrofitting,

iv) Transparency in project implementation, 

v) Development of synergy. The program involves the government, the district
government, the education office, and local government at village level, private
citizen and local NGOs. The involvement was through a series of advisory
committees and construction committees. 

Problems in the Implementation of the Action Plan Initiatives

• While there is a general appreciation of the plan, many national institutions identified as
responsible for implementing the rest of the initiatives, have not been able to start the work.
Various reasons are put forward, such as: 

 i. Low priority of earthquake risk reduction programs as against other pressing needs

 ii. Lack of resources: human, financial, and technological.

• Other causative factors for the government not taking positive initiation for the
implementation of the action initiatives are:

 i. High mobility in the higher ranks in government institutions. A new person not
exposed to the issues and concepts of disaster risk reduction and management
replaces persons educated and motivated in earthquake risk reduction in the
position. This condition leaves no room for institutional memory and its periodic
usage.
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 ii. Lack of motivation and inspiration leading to a non-conducive legal and policy
environment to work in.

 iii. The country does not have any comprehensive policy pertaining to disaster risk
reduction. The related legislation, coming from the 1980s, is still bias towards
relief and response.

 iv. Low priority assigned by donors

• Despite the apparently unsatisfactory state of the action plan implementation, there have
been several exemplary works in earthquake risk management in Nepal. Needless to say
that the impetus was provided by the Scenario and action planning process of KVERMP.

Implementation of Other Endorsed Initiatives

• Efforts at disaster risk reduction, if done sincerely, in an economically weak and
disadvantaged country like Nepal makes the process very dynamic. This creates new
demands or modifies the earlier demands rapidly as one goes forward. This is especially so
if there is a successful awareness raising strategy. Increased awareness results in increased
demands for safer community. Because of this reason, NSET had to use part of its resources
in several other activities that were not included in the action plan. Examples are 1) our
efforts, in cooperation with Nepalese consultants and businessmen, towards establishment
of Earthquake Safety Forum within the structure of Nepal Standards Institution, 2)
Revitalization of the Health Disaster Working Group within the Epidemiology and Dieses
Control Division of the Ministry of Health, 3) Contribution in the JICA-sponsored 1-year
Project on Earthquake Mitigation Planning for Kathmandu Valley, 4) Establishment of
Earthquake Safety Group in Pokhara – a town of high tourism value, 5) assistance to
Kathmandu Metropolitan City towards implementation of training programs and
establishment of Disaster Management Committees in several wards, and several others.

• The approaches employed by NSET in the implementation of these additional tasks were
similar to what has been described above and also in our Action Plan document.

Lessons Learned

1. Scenario and action planning process is a very strong and convincing/Awareness raising
Tool

• Creation of the earthquake scenario and the action plan and their wide distribution has
resulted in unprecedented rise in the level of earthquake awareness with the population of
Kathmandu.

• These documents are also used as training materials during orientation / training programs
that has become very popular in Kathmandu.

• Scenario and action planning process helped propagate pertinent suggestions and advice
from the science of seismology, earthquake engineering and geology to administrators,
decision/policy makers and the common man. It helped create gradually a demand for a
practical use of the fruits of science in disaster mitigation.

2. Retrofitting of public buildings such as schools is an affordable solution

• At the start of the program, many were skeptic regarding the practicality of seismic
retrofitting in Nepalese conditions. Main concerns were the cost implication. IT could be
demonstrated that with community participation, the cost becomes not a hindrance.
Retrofitting is almost sustainable in Kathmandu Public School.
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• Low-cost technology was optimal. Simple language helped people to understand complex
concepts such as retrofitting, Earthquake-resistant construct and earthquake safety became
household talks even in rural communities.

• Transparency pays.  Formation of Advisory committee widened program outreach, and
helped wider participation of people. Transparency helped develop mutual trust, synergy
and optimization of limited resources. It also helped in peoples’ participation.

3. School Earthquake Safety Program (SESP) is a must for grassroots level earthquake
mitigation work

• SESP is a wonderful program to start earthquake mitigation at community level in
developing countries. 

 i. A significant proportion of public schools in developing countries are small and
simple structures constructed with traditional materials. This condition offers the
school building as the excellent objects for the mitigation specialists to work and
learn from. This is because while the building structure itself is simple, but the
analysis of such structures, say adobe or brick masonry in mud mortar, is difficult,
and not much theory exists. The challenge, hence the call, is great!

 ii. The schools, especially in rural and semi-urban environment, are the center of
community activity. The whole community is concerned about the running of the
schools. So what happens in schools gets very widely spread in the community. 

 iii. When we started this program, NSET was criticized for excessive focus on public
schools and neglect of other facilities. Many people questioned why hospitals, a
critical facility for post-earthquake response, were not chosen.  Additionally, people
asked why cinemas, private schools and colleges were not examined. The project
team continued explanation for its focus on school did not quell the criticism.
However, given the limited resources available, KVERMP continued the focus on
schools, noting that the work on schools was building NSET’s capacity to evaluate
the vulnerability of other systems in the future.  The school survey examined many
previously unknown attempted activities: the costs of conducting a survey of building
vulnerability, the technical expertise required for this type of survey, the costs
involved in strengthening existing vulnerable buildings, the types of techniques to use
for strengthening typical Nepalese structures, the interest of the community in
strengthening buildings, the ability to attract funds (local and international) to this
type of work, and the levels of earthquake risk acceptable in Nepalese society. 

 iv. Mason Training Program is a must for a successful School Earthquake Safety
Program: Local masons need to know the technology. They also need to be
convinced of affordability of mitigation intervention. The masons help to get the buy-
in from the community – they convince the communities to accept the technology,
concepts, construction process and additional costs for this.

Construction of a safe public school is very important. But more important is the fact
that the school earthquake safety program is continuing and growing day by day.

• Strengthening the school was important and attractive. • But more attractive outcome was

o Retrofitting the school building, and

o TRAINING THE MASONS, and

o RAISING AWARENESS OF VILLAGERS, and

o TEACHING THE CHILDREN AND TEACHERS
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4. Awareness raising became part of all project components

• Raising awareness was originally stated as a project objective, but as we worked it became
clear that raising awareness was, in fact, a crucial component of everything we were doing.
Every activity we undertook was shaped to raise the awareness of different groups -
government officials, media, international agencies, etc.   

• Specifically, our emphasis in developing the earthquake scenario was not in producing
precise, technically sophisticated results, but in involving all key institutions in developing
and understanding simple technical results.  The action plan development was not focused
on identifying the activities that made the most sense to experts, but to educate policy
makers that actions can and must take place.  The action plan was developed by querying
policy makers about which activities were most feasible to undertake given Nepal’s current
political climate.  Similarly, the school earthquake safety program emphasized educating
headmasters about their risk and their ability to reduce it.  Low-tech methods were used to
classify the structural safety of each school so that headmasters could participate in and
learn from the process.  One result of this outreach is that project workshops were actually
working sessions, not platforms for various individuals to display their wisdom, which
happens frequently in Nepal.

• As an additional note, we were surprised to find that release of the results of loss estimates
did not create any panic in the population. It rather made a larger part of the society
wanting to improve the situation.  This leads us to believe that the traditional belief of
possible generation of panic should not be used as an excuse for not releasing information
on risk.

5. Low-tech approach was optimal

• The project consistently adopted simple technical approaches, which made the project cost-
effective and understandable to the laypersons. It also helped to focus the project on
implementation of risk reducing actions, our major aim. NSET’s suggestion to use “stone
Crete” in Kabhresthali for the reconstruction of the school building not only gave credits,
but it also helped convince the community and their elected representatives on the
possibility of achieving safety against earthquakes. 

6. Emphasis on community level work is important 

• Implementation of the action plan and earthquake risk reduction as such cannot be achieved
unless consideration for earthquake safety starts becoming a part of the society’s culture.
Common people started taking interest in earthquake issues and raising questions shortly
after the project began. This prompted the project to work on an experimental basis with
Ward 34 of Kathmandu Metropolitan City and Ward 10 of Lalitpur Sub-municipality. The
results were amazing. The residents of these wards have, on their own initiative, taken
several actions to try to assess and decrease the risk of their neighborhoods.  The
enthusiasm and potential of these groups has been exciting. Although resource constraint
did not allow NSET to assist the Ward No. 10 of Lalitpur as much as we could desire, the
works done in Ward 34 by the Disaster Management Committee (Ward 34 DMC) has been
exemplary. The experience of Ward 34 DMC is being replicated in other wards such as
ward number 3 and 5 of KMC. At the same time, UNDP Kathmandu is using this
experience for the formulation of community level disaster risk reduction and preparedness
project in Kathmandu for possible funding by OFDA.

7. Efforts at transparency difficult but valuable

• NSET made many efforts to be transparent. It was done through the creation of School
Earthquake Safety Advisory Committees at central and district levels. Thus in Kathmandu
Valley, there is one SES Advisory Committee headed by the Regional Director of
Education of the Ministry of Education. Additionally, there are 3 District level SES
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Advisory Committees for the three districts of Kathmandu, Lalitpur and Bhaktapur. These
committees provide the oversight at various levels. There is a Construction Committee set
up at every community with the SESP project. This committee oversees all project works.
The dialogue of these committees and other groups helped to build an environment of trust. 

• For the purpose of transparency, NSET organized several visit programs for the advisors to
the different schools, as well as visits by one community to other schools. This also helped
much in building the required trust.

• All financial transactions and books of accounts were made publicly accessible. This
provided very strict financial discipline. People knew at any time how much money came
from where and how it was used. Such a mechanism preempted any misappropriation.

8. SESP is a Tool for Disaster Risk Reduction

• Global Applicability

o Can fit into any community in a developing country

 Rural

 Urbanizing

 Urban

 Urban Core

o Successful replication in several countries

 Bangdung

 Benkulu

 Chamoli 

• Addresses local Needs and priorities

• Acts as a catalyst to build the community

• Provides confidence in the community

• Promotes culture of mitigation

• Ensure leadership among future generations

• All the above leads to:

o Self-help

o Cooperation

o Education through community Involvement



DEVELOPMENT OF RISK BASED METHODOLOGY FOR MITIGATION
PLANNING IN RATNAPURA AND NAWALAPITIYA, SRI LANKA 

Geethi Karunaratne, Center for Housing Planning and Building

Introduction

Ratnapura faces a multitude of natural disasters such as frequent floods, landslides, subsidence, erosion
as well as health hazards.  It has been a site for several catastrophic events in the past.  An event like the
Helauda landslide killing about fifty people and destroying many houses within seconds is somewhat
difficult to erase from the memories of the community.  At a time like this, the intervention of the Sri
Lanka Urban Multi-Hazard Disaster Mitigation Project (SLUMDMP) to suggest and provide support in
finding mitigatory activities as solutions to these problems was a relief to the council and the community.
SLUMDMP intervention helped the council to realize the priority issues of initiating actions for shifting
the emphasis of current actions from post disaster to pre disaster mitigation. This was possible as the
Ratnapura Municipal Council was selected as the demonstration city for the SLUMDMP. Within the
main project itself the demonstration activities were to be replicated in two other selected urban areas.
For this purpose Nawalapitiya Urban Council and Kandy Municipal Council were selected.  

Worldwide attention is focused presently on urban and spatial planning and introduction of changes to
policy environment for appropriate structural modifications in the planning process.  In this respect
development of a methodology for risk based mitigation planning poses a great significance.  This is
beneficial to the planners as well as other professionals associated with development activities.  

Development of the Methodology

In the context of the above, a workshop on Risk Based Mitigation Planning was organized by the
SLUMDMP in June 1968, which was conducted by Ms. Linda Noson, an ADPC Consultant.  Amongst
the participants of the workshop were engineers, urban planners, architect planners, geologists, scientists
etc. from project partner agencies, demonstration project, replication cities etc.  Resource persons for
future risk analysis endevours were especially selected for participation.  Examples of maps, hazards and
risks used at this workshop were those of Ratnapura Municipal Council.  This workshop was followed by
the activities listed below for Ratnapura MC:

Publication of the Guidelines on Risk Based Mitigatory Approaches for Planning based on the
workshop by end of the third quarter of 1998.  This was made available to all UDA Planners.

Conducting a second workshop on Considerations of the Natural Hazard Aspects in the Planning
Process in January 1999 with the same ADPC consultant mainly for planners of the UDA and other
project staff.

Compilation and publication of the materials used by the consultant at the second workshop as
“Integrating Natural Hazards into the Planning Process – Risk Control Planning Workbook”.
Copies of this book too were made available to UDA planners.

The exposure of the selected resource persons in the above exercises helped them to analyse the risks and
elements at risk at the Ratnapura area identified at the hazard identification workshop at the beginning
of the project activities.  This analysis led to the preparation of the Action Plan for Ratnapura
Municipal Council.  Finalization of mitigation strategies in the Action Plan was completed and then
reviewed by the ADPC.  This was followed by discussions with stakeholder agencies at several meetings
before finalisation.  The strategies selected were prioritised on the basis of time scale and funding
availability under the project.

The details of the Development of Risk Based Methodology are given in Annexure I.  The steps involved
are summarized as follows:
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• Risk Based Mitigation Planning Concept
• Definition of Risk
• Preparation of the Work Plan
• The Methodology
• Preparatory Activities
• The Risk Based Mitigation Planning Process
• The Workshop
• Workshop Purpose 
• The workshop agenda 
• Workshop Exercises
• Risk Control Techniques and Options
• Evaluation of Risk Control Techniques and Options for Effectiveness 

Mitigation Planning for Ratnapura MC and Nawalapitiya UC

As explained above, the Action Plan for Natural Disaster Management for Ratnapura MC area was
finalised and produced as a sample publication, which could be used in similar exercises in other local
authorities.  

Based on this experience the Action Plan for Nawalapitiya UC was prepared by the SLUMDMP and UC
officials, which was discussed in great detail at a meeting of the DMSC of the Nawalapitiya UC.  This
plan is a working plan and does not contain the process as in the Ratnapura Plan, but only the resulting
Action Plan for use by the stakeholders.

For Kandy MC, Disaster Mitigation Action Plan could not be developed as this council was selected as a
replication city only at a later stage in the project period.

Strengths, Obstacles and Lessons Learned

The high level of co-operation from the Mayor and officials of the Ratnapura Municipality was a strength
for the implementation of activities, especially during the hazard and risk identification, the field visit
and getting other information necessary for the consultant to conduct the workshop. 

Due to the delay in identifying Kandy replicating city, the officials did not get the opportunity of
participating in the Workshop on Risk Based Methodology for Mitigation Planning and other connected
activities.  This deprived them of getting the benefit of this training.

Lessons Learned
Political patronage as well as the cooperation of all stakeholders including the community and NGOs is
essential for successful identification of hazards and risk prevalent in the locality.

Early identification of local and foreign resource persons would reduce delays in organizing workshops.
Adequate budgetary provision should be made available for future endeavours based on the current
experiences (Budgetary adjustments had to be made).

For effective use of this methodology in hazard and risk identification, the commitment of planners and
other relevant officials is necessary.  Otherwise the methodology is of not of much use.
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Annexure I
How the Risk Based Methodology was developed

Risk Based Mitigation Planning Concept

Definition of Risk: Risk is defined as the probability that a hazard will occur x the consequences.  Risk
is composed of three elements:

• Hazard
• Vulnerability and
• Exposure.

A high risk may be identified for an infrequent hazard if the vulnerability and exposure of community
elements to that hazard is very high.  Similarly, a frequently occurring hazard may not pose a significant
risk if community elements have a very low vulnerability to the hazard and the exposure is very low.

Preparation of the Work Plan

Developing a work plan based on an analysis of risk involves a preliminary assessment of 

• The types and frequencies of hazards, the vulnerability of categories of community
elements within the hazard area, and 

• An estimate of the exposure in the hazard area. 
• When carrying out an activity of this nature, a common problem faced is that either 
• The information available is not adequate or 
• The available information is not even throughout the area under study and, the information

available would not adequately describe the risks in the community.

Using an informal ranking scheme helps to sort risks to determine where additional information should
be collected to better describe the risk and to determine which risks should be addressed in the work
plan.  Steps in preparing the work plan are as follows: 

Define the risk management program goals and objectives

Then risk control options can be selected that best help achieve plan objectives.  For example, if the
primary objective is to reduce loss of life, then based on the risk analysis carried out in the exercises
above, the first priority would be to identify risk control options related to managing the given hazard

Develop an implementation schedule

Initial tasks may focus on those risk control options that can be implemented without an increase in
existing budgets. These options may focus on relatively low cost tasks such as improved maintenance
and inspection procedures

Other relatively low cost tasks include the development of information for specific target groups, such as
construction practices to lower risk for contractors

More expensive prevention and mitigation measures may require multiple years to plan, obtain funding,
and implement.

The Methodology

The methodology for the risk based mitigation planning adopted was to have 

1) a reconnaissance field visit by the consultant, 
2) a study of the analysis of hazard identification workshop (which was held prior to the above

visit) and 
3) conducting a two-day workshop by the consultant.
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Preparatory Activities

• Hazard and risk identification workshop
• Hazard mapping carried out by the SLUMDMP and the Map workbook
• Field reconnaissance by the consultant

Hazard and risk identification workshop

At the initial stage of the project in order to have continuous dialog with political leadership,
administrators, planners other govt. officials of agencies providing services in the area and representation
of NGO’s and CBO’s a disaster management steering committee has been established based on the
Ratnapura MC area.  The committee was headed by the Mayor of Ratnapura MC.  The risk identification
workshop was held with the above committee members. At the workshop the hazards,
vulnerabilities/risks in the area and the capacity of various organizations were identified using a specially
designed questionnaire which were filled by the participants (Refer Annex I).  An analysis of the
workshop results gave the types, frequency and probability of hazards, intensity and area coverage (Refer
Annex II).  Based on this analysis, the hazards to be considered in identifying the risks for mitigation
planning were selected. 

Hazard Mapping and Map Work Book

The mapping had been undertaken by the NBRO (Landslide hazard zonation) and UDA (Flood zonation
and infrastructure maps).  The resulting map workbook was available for the workshop.  During the
workshop only a few wards were taken for the sample study. The Map Workbook comprised of:

• Hazard maps for selected hazards including relevant details 
• Human settlement maps
• Infrastructure maps
• Present land use map
• Maps with details of wards, population, public utilities etc.
• Details of environmental and archeological importance etc.
• Revised land use map

Field reconnaissance by the consultant

Any professional who is involved in the spatial planning is required to obtain first hand information
about the actual site conditions.  Through this it is possible to study the historical events, limitations in
implementation and the aspirations of the community.  Therefore, the consultant did a field
reconnaissance to Ratnapura MC area prior to the workshop.  Places visited were:

• The Municipal Council Office
• A site of previous land sliding and housing resettlement
• Areas of the community vulnerable to flooding and a flood resettlement area;
• Gem mining operation
• Sand mining operation
• The confluence of two major water ways near the center of Ratnapura responsible for major

flooding
• Rubber and tea estates
• Transportation system
• It is always advisable to record the impressions after the field study.  Any planning

methodology should incorporate the solutions to some of the critical issues observed during the
field study.
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The Risk Based Mitigation Planning Process

The risk-based mitigation planning process may be represented in a flow chart as given below:

Risk Based Mitigation Planning

Risk Identification

Evaluation of vulnerability and Identification of Elements at Risk

Informal Hazard Ranking

Informal Vulnerability ranking

Informal Exposure Ranking

Plotting the risk matrix

Identification of risk control techniques & options

The Workshop

The workshop was attended by planners, municipality officials, representatives of the partner
organizations (NBRO, CHPB, UDA) and other professionals.  The format of the workshop was as
follows:

• Presentations by the consultant 
• Discussion
• Group exercises by participants followed by group presentations (5 working groups)

Workshop Purpose

The purpose of the workshop was to provide a risk-based approach to developing a plan to manage
hazards that impact the Ratnapura Municipal Council.  An informal risk ranking system was used to
provide a methodology to identify risks to be included in the hazard management plan and to help
identify possible risk control options.  A section on evaluating the effectiveness of selected risk control
options provides a methodology to assess the social and political viability of proposed risk control
options.  The effectiveness assessment also helps identify issues that will need to be addressed to
improve the likelihood of successful implementation of proposed risk control options.

The workshop agenda 
Day 1
Introductions
Training Objectives
Key Risk Concepts
Definition of Risk
Basic Risk Management Process
Risk Analysis Methods
Identify and Analyze Risks
Exercise 1:  Hazard Likelihood
Exercise 2:  Vulnerability Assessment
Exercise 3:  Exposure Assessment
Exercise 4:  Plotting the Risk Matrix
Day 2
Examining Risk Management Techniques
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Exercise 5: Identifying Risk Control Options for Selected Risk Management
Techniques
Assessing Effectiveness of Proposed Risk Control Options
Exercise 6:  Completing the Effectiveness Checklist
Preparing a Risk Control Work Plan
Hazard Management Planning Goals and Objectives

Workshop Exercises
The first three exercises focused on the identification and analysis of risks using an informal risk analysis
methodology as follows:
Exercise 1: Informal Hazard Ranking 
Exercise 2: Informal Vulnerability Ranking
Exercise 3: Informal Exposure Ranking
Exercise 4 was to plot the results of the first three exercises on a Risk Matrix to graphically demonstrate
the variation of risks within the selected wards.

Exercise 1: Informal Hazard Ranking 
Definition
Hazard is the source of potential harm or damage.  Hazards may be grouped by origin, such as,
Natural hazards (cyclone, flooding or landslide) and 
Human-induced hazards (construction hazards related to road building and operational hazards related to
gem mining or estate management).
The impacts of most hazards can be lessened through appropriate risk control options.
Task
Exercise 1 ranked the likelihood of occurrence of major hazards within each of five wards (1,4,5,6, and
14) selected from the fifteen wards in the municipal council.  The wards were selected to represent
diverse types of hazards within the municipal council based on review of the Map Book and on the
consultant's field trip to the demonstration area.  Participants were directed to rank each hazard on a scale
of 1 to 5 using the following values for the recurrence interval of an event capable of causing a major
impact within the ward.

Frequency Scale

1. Very Low Event occurs about once every 500 years
2. Low Event occurs about once every 100 years
3. Moderate Event occurs about once every 50 years
4. High Event occurs about once every 500 years
5. Very High Event occurs about once every 500 years

Frequency values may be adjusted to better separate the distribution of hazard frequencies.  In addition,
the hazard frequency values may be determined using a formal risk analysis method involving a
probabilistic analysis and expressed as return periods for events of specific size (e. g. return period of
major flooding likely to impact a significant area of the municipal council) or as average annual
probabilities.

Results

Participants prepared a list of hazards for each of the following wards: 1,4,5,6 and 14 and ranked the
likelihood of occurrence for each using the frequency scale.  All wards had erosion-related hazard,
including erosion along stream margins causing bank failures.  Landslides were only noted as a
significant hazard in Ward 6 and 5.  Flooding impacted ward 4 and 5 most frequently.  Ward 1 noted
lightning occurrence frequently.  No other ward indicated lightning as a significant hazard.

After reviewing the results of the workshop exercises, more time should have been spent on this exercise,
which could not be done due to the time constraint.  Each of the hazards identified in the small groups
should have been plotted on a graph showing frequency of occurrence versus Ward.  This would more
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clearly demonstrate the purpose of the frequency axis on the risk Matrix table (Table X) to distinguish
spatially how often identified major hazard events occurs within the Wards of the MC.  By plotting the
frequency of the hazard events separately, there would be less confusion between frequency of
occurrence and possible consequences.

Exercise 2: Informal Vulnerability Ranking

Definition

Vulnerability is the likelihood of a category of community elements sustaining damage or harm related to
the occurrence of a specific hazard event.

Task

Exercise 2 ranked the vulnerability of community elements to selected hazards using an informally
defined scale for each of the following categories:  people, buildings, building contents, transportation,
site involvement, critical facilities, industry.  Values of relative vulnerability defined for the exercise
were:

1 Extreme vulnerability
2 Significant vulnerability
3 Slight vulnerability

Results

A review of work group results suggest that participants were able to identify potential vulnerability of
the categories of community elements using the informal scale defined for the purpose of the workshop.  
For example, note that

Building contents in Ward 5 would have an extreme vulnerability to flooding due to their location on
the first floor of homes and businesses that my be entirely inundated by flood waters (Vbc = 1).  

People would have only a slight life safety vulnerability to flooding due to the slow rise and slow rate of
current flow, which provides ample warning for evacuation (Vp = 3).  

Buildings could sustain slight (Vb = 3) to significant (Vb = 2) damage due to the impact of standing
water. 

Note the contrast of the above flooding example of estimated vulnerability ranking in Ward 5, to the
estimated vulnerability ranking for landslides in Ward 6.   People, buildings, and building  contents
would  have an  extreme vulnerability  to  landslide  damage  (Vp = 1, Vb = 1, Vbc = 1).  This means that
the occurrence of a landslide may result in fatalities, destruction of the structure, and severe damage to
building contents.

The following should be noted:

If the likelihood that the specific hazard will occur in the Ward is zero (e.q. flat areas would not have a
landslide hazard), then that should be noted and the consequences (vulnerability and exposure) need not
be identified relative to that specific hazard.  

If the hazard only effects a portion of the ward, the vulnerability to the elements in that portion only
should be ranked relative to the potential impacts of the hazard event.  

This exercise could be repeated using hazard specific damage functions to determine the vulnerability of
each category in a formal probabilistic analysis.  Such an analysis would require sufficient data on
factors related to casualty and damage under specific hazard conditions to produce reliable results, such
as, data on the amount of damage to specific building types caused by various levels of wind speed.
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The number of people, buildings, etc. in the impact area will be addressed in Exercise 3, in which
exposure is informally ranked. 

The exercise could be improved by enhancing the informal scale with more detailed information
pertaining to expected impacts of various hazards on specific community elements.  For example,
identifying characteristics of building types to sustain various levels of damage to help guide the
assessment.

Exercise 3: Informal Exposure Ranking
Definition
Exposure is a measure of the number or value of items in each category of community elements that are
likely to be impacted by a specific hazard.

Task

Exercise 3 ranked the exposure as follows for each of the same categories used in Exercise 2:

1 Extremely high exposure to hazard
2 Significant exposure to hazard
3 Slight exposure to hazard

Results

The Map Book provided data on the population density by ward, the location of critical facilities, and
transportation routes.  Land use classes, such as urban settlements, were used to estimate the density of
building construction.  

For example,
The exposure of people to flooding in Ward 5 would be significant because the population density
reported in the Map Book is 26-50.  

The exposure of people to flooding in Ward 10 would be extreme because the Map Book indicated a
population density of over 100.

To use a probabilistic analysis method to determine exposure would require the collection of sufficient
data of expected losses to produce reliable results.  Such data would need to include factors such as the
replacement costs of potentially damaged inventory and data collected on previous losses.  Additional
inventory data, including replacement costs for construction, could provide additional detail to guide the
informal ranking of exposure.  Exposure provides a measure of the scale of impact, which can assist in
assigning risk control priorities.

Exercise 4: Plotting of Risk Matrix 
Task
Exercise 4 combines the results of the previous three exercises to rank the hazard, vulnerability, and
exposure on the Risk Matrix (Table 3) to demonstrate the range of risks from a number of hazards over
the selected wards.  The Risk Matrix may be completed using a simple average over all categories of
community elements or can be disaggregated to focus on selected categories contributing to the risk,
such as life safety or property loss.  A separate risk matrix may also be prepared that shows the range of
risks posed by an individual hazard.  For example, a risk matrix for landslides will vary for each ward
based on the likelihood that the hazard will occur, the variations in vulnerability of community elements,
and the variation of exposure.  Higher cost risk control options may be more appropriate in wards with
the highest risk.  In lower risk wards, lower cost risk control options would be more appropriate to the
level of risk.  The risk matrix can help develop a focused risk-based hazard management plan.
Results: Exercise 1-3
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Risk Matrix
5
Very High
< 1 year

Ward 1: Bank erosion
Ward 5: Flooding
Ward 6: Landslides
Ward 14: Subsidence (Gem
mining)

4
High
1 in 10 yrs

3
Moderate
1 in 50 yrs

Ward 5: Landslides

2
Low
1 in 100 yrs

Ward 4: Landslides

1
V. Low
1 in 500 yrs

Frequency

               
                Vulnerability
&
                Exposure

Slight

(V1/E1)

Significant

(V2/E2)

Extreme

(V3/E3)

Review of the workshop results for Exercise 4 suggests that the methodology helped to separate risks by
ward throughout the municipal council.  However, the plotted risks should be reviewed further to
determine if the data fits with what is known about each ward.  For example,
• Is the frequency of occurrence of landslides significantly lower in ward 4 than the frequency of

occurrence in ward 6 as the plot suggests?
• Why is the vulnerability and exposure for landslides in ward 6 not higher since extreme losses are

likely to occur to those community elements located in landslide areas?
• Does this indicate that within ward 6 the exposure to potential landslide damage is considerably

lower resulting in less extreme consequences?

Risk Control Techniques and Options
Exercise 5: Identifying Risk Control Techniques and Options
Task
Exercise 5 focused on identifying specific Risk Control Options under each of the three categories of
standard risk control techniques, viz., Avoidance, Loss prevention and Loss reduction.  
For a specific hazard, each workgroup were to identify at least three risk control options for each of the
three risk control techniques (avoidance, loss prevention, and loss reduction).  

For each option, the work group was to identify the target group to whom the risk control option would
apply and the organization/agency that would be responsible for implementing that option.  

The workgroups were to complete this exercise for both existing development and for future
development.  

A list of typical municipal risk control options was provided for guidance.

Results
Risk Control Techniques need to have additional examples to help clarify differences.  In particular, loss
prevention and loss mitigation were difficult concepts to separate. 
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Loss prevention focuses on risk control options designed to reduce the frequency of occurrence of a
specific hazard. Typically prevention programs focus on breaking a cycle that leads to hazard related
losses.  For example, 

Fire prevention program focus on eliminating one of the three basic requirements for a fire to occur:
ignition, fuel, and oxygen.  

Typical fire risk control options include:  removal of fuel sources such as discarded paper through
maintenance action; forbidding smoking in areas where flammable materials are stored; and storage of
flammable materials in fire safe cabinets.

Some hazards cannot be prevented from occurring.  For example, the frequency of occurrence of
earthquakes, wind, and rain is not generally controlled by human actions.  Risk control options related to
these hazards are typically either avoidance or loss reduction.  For example, 
Not locating in regions known for severe winds or designing buildings to better resist expected wind
forces.  

Hazards that are more localized, such as potential land sliding, may be avoided through the
implementation of zoning ordinances that restrict building to areas outside defined hazard zones.  

The prevention of land sliding (reduce the frequency of occurrence) may be achieved through risk
control options to improve drainage on steep slopes, stabilize slopes with vegetation, and using
construction practices that do not destabilize the slope.

Risk control techniques and options were identified for existing development and future development,
for each selected hazard type.  This resulted in 6 tables as follows:
• Flooding hazard – Existing development
• Flooding hazard – Future development
• Bank failure hazard – Existing development
• Flooding hazard - Future development
• Landslide hazard – Existing development
• Landslide hazard - Future development

Evaluation of Risk Control Techniques and Options for Effectiveness Task
This exercise focused on the evaluation of the potential effectiveness of identified risk risk control
measures.  The following four areas were assessed to determine effectiveness:
• Implementation feasibility
• Community context
• Cost evaluation
• Application impact

The purpose is to get the participants to appreciate the need to go beyond risk assessment and begin to
address issues related to selecting risk control options that are likely to be implemented and will be the
best use of available resources.

Results
The checklist is given in the table below.  The more yes answers are given to the questions, the greater
the likelihood of implementation.  The checklist provides a systematic, consistent approach to the
evaluation of proposed risk control measures.   

Checklist for Evaluation of Effectiveness of Risk Control Options
Hazard:
Risk Control Technique:
Risk Control Option:
Implementation Feasibility - Adoption Yes No Comment/Actions
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Is the technical information needed to adopt the risk
 control option available?  For example, to adopt a
zoning ordinance it would be necessary to be able to
delineate the hazard.  Is the technical information
available to enable hazard zones to be specified?
Are the financial resources available to develop the
technical information needed to adopt the risk
control option?
Is the authority that has responsibility for
implementing the risk control option willing to do
so?
Does the staff have sufficient knowledge to prepare
a regulation for adoption?  For example, can the
staff write the requirements for a zoning ordinance
to restrict development in hazard zones?
Implementation Feasibility - Compliance
Is non-compliance with the proposed regulation
likely to be detected?
Is there a penalty for non-compliance?
Is there a benefit for compliance with the
regulation?  For example, tax credits.
Implementation Feasibility - Enforcement
Is adequate staff available to enforce the regulation?
Does staff have sufficient knowledge to enforce?
For example, if the building code is amended to
include wind load requirements, will staff be able to
review construction plans to ensure that the code has
been addressed?
Community Context Yes No Comment/Actions
Are hazardous areas in the community undeveloped
or have low-density development?  Implementation
of a risk control option that requires relocation, for
example, will be more difficult in areas of intense
development
Is the community growth rate slow?  Areas with
rapid growth rates may face additional pressure to
develop in hazardous areas or to reduce building
requirements to speed development. 
Are alternate sites available outside of the hazardous
areas in which to encourage or relocate
development?
Is needed technical capability available in the
community?
Cost Evaluation High/

Medium
/Low

None Comment/Actions

Estimate the cost to adopt the risk control option?
For example, the cost to develop a hazardous areas
map can be considerable.  However, NBRO has
prepared the map for Ratnapura.  So, the cost to the
MC is low to adopt an ordinance based on that map.
Estimate the cost to ensure compliance with the
selected risk control option.  Will incentives be
needed?
Estimate the cost of enforcement.  Will inspectors be
needed?  If so, how many?  Will new staff to be
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hired?

Application Impact % ? Comment/Actions
How much of the total area at risk will be covered
by the selected risk control option?  For example, a
zoning ordinance that prohibits development in all
landslide areas addresses 100% of the area at risk.
A building code that only applies to new
construction may address a fraction of the area at
risk.
What would be the potential reduction in risk if the
risk control option were 100% implemented?  For
example, if new drainage were installed in all
landslide areas by how much would that reduce the
potential risk?
Estimate how likely is it that implementation of the
selected risk control option will be successful?
Subjective estimate.



MANAGING URBAN DISASTERS
THE NAGA CITY EXPERIENCE ON MITIGATION AND PLANNING

Ernesto T. Elcamel, Naga City Disaster Mitigation Project

Introduction 

Disaster Management has evolved somewhat over the past decades with a shift from response to
prevention and preparedness to mitigation. The United Nations International Decade for Natural Disaster
Reduction (1990-2000) and the AUDMP of ADPC saw many governments and institutions, including
Naga City adopt four specific disaster management concepts, namely;

 The all hazards Approach
 The Comprehensive Approach  (incorporating prevention,  

preparedness, mitigation, response and recovery) 
 The all agencies approach
 The prepared community (Building Resilient Community)

Natural and man-made hazards, such as typhoons, flooding land instability, urban fires and conflagration,
power failure, dam failure have the potential to cause significant environmental, social and economic loss
through damage to people, communities, lifeline facilities and infrastructure.

Land uses that fail to recognize areas prone to hazard risks are not sustainable and can cause
communities and the environment unnecessary harm or damages. communities need to be developed  in
a sustainable  manner  by insuring a  close linkage  between  hazard mitigation  and land use planning.

This study focus on how Naga, small city in central Philippines, crafted a number of effective responses
to hazards and environmental degradation that helped uplift the quality of urban life. Specifically, it will
center on the Naga City Disaster Mitigation Project or the NCDMP, and how it helped evolve the city’s
risk reduction initiatives.

The setting 

A riverine city in southern Luzon, Naga is located in the province of Camarines Sur, the biggest province
in Bicol peninsula. It is about 450 kms south of Manila and about 100 kms north of Legaspi City.

As a city, Naga is one of the country’s oldest. Originally called Ciudad de Nueva Caceres, It was one of
the five cities created by royal Spanish decree in the late 16th century. The “Heart of Bicol”, Naga has
established itself as the religious, educational, and business center of Bicol, one the country’s
administrative regions.

The Naga City Disaster Mitigation Project (NCDMP) is a program implemented by the Asian Disaster
Preparedness Center (ADPC) under the Asian Urban Disaster Mitigation Program (AUDMP).  The major
concern of the project is to identify mitigating measures that will help the Nagueños, while promoting the
importance of awareness and city planning for all potential hazards. As the first model city in the
Philippines, Naga City’s project focused on the need to mitigate disasters particularly typhoons and
flooding. The project helped strengthen the capacity of City to develop and implement disaster mitigation
standards and practices.  

From this brief profile, we can identify the disasters that threaten the city, its inherent vulnerabilities and
weaknesses and better appreciate the mechanisms it has in place to mitigate their impact and speed up
recovery.
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Mitigation Planning and Implementation

Much of the losses in lives and property could be avoided through proper planning to locate specific
settlements and centers of economic activities in safer areas as well as in the construction of resident
structures.  Towards this end, the following measures have been undertaken by the city government.

Maximizing the use of the city’s Geographic Information System (GIS) as basis for disaster mitigation
planning. – Naga City’s GIS has proven to be an effective tool for anticipating which part of the city will
most likely be flooded. Through community survey and hazard mapping, coupled with data provided by
the Weather Bureau’s Flood Forecasting Division, specifically the rate of increase in water level, the city
is given the capability to forecast with a greater degree of accuracy which part will go underwater giving
city officials the capability to target specific households for evacuation.  On a longer-term basis, GIS
provides the information for systematic land use planning and urban planning.  It has also helped identify
critical areas of Mt. Isarog, which should be prioritized for watershed development.  

Shifting the center of economic activity from high risk lowlands to relatively elevated areas of the city.
– Under its successive five years development plans and its comprehensive land use plan, the city
government has gradually shifted the focus of economic activity from the flood prone central business
district to less risky areas of the city.  These new areas are being developed into growth centers where
incentives are being given to attract locators. Among them are the Panganiban-Divresion Growth
Triangle where the city’s alternative Central Business District in now under construction, the Conception
Growth Corridor where service establishments are being encouraged to locate, Market Development
Areas which are within the different residential districts of the city to make residents less dependent on
the main public market, and the South Highland Agro-Industrial Center for processors and fabricators.

While the existing CBD will never be abandoned, dependence and concentration on this area has now
been lessened such that even if it is paralyzed by disasters, the city will continue to operate with minimal
dislocation.  This thrust towards deconcentration is likewise reflected in the opening and upgrading of
new roads towards rural communities, the establishment of service facilities outside the urban area, and
the establishment of housing project across multiple growth nodes.

Empowering the city to enforce at its level critical provisions of the national building code. – The
Building Code of the Philippines has more than enough provisions to ensure that buildings withstand
typhoons as well as other natural and man made disasters.  The problem is that enforcing a national law
calls for the intervention of several levels of national offices.  To expedite enforcement and the
application of punitive action on violators, the Naga City Government has drawn up its own building
ordinance picking up key components of the national code and supplementing it with regulations unique
to the situation in Naga City.  As a result, the city government, on its own, can prosecute violators with
dispatch without need for the intervention of any national bureaucracy.  This has dramatically improved
compliance with building regulations and the safety of these structures and in compliance with UN-
HABITAT Guidelines on Settlement Planning on flood prone communities. .

Implementation of the Naga Kaantabay sa Kauswagan Program (Partners in Progress) – This is the
socialized housing program of the city which, among others, relocates informal settlements from high
risk areas provide  with basic amenities and facilities, to site an example two of the eight (8)8 relocation
sites has its own elementary school.  To date more than 12,500 households have been transferred to the
city’s resettlement sites keeping them safe and far from known hazards.  

Metro Naga Development Council – Mitigating floods within Naga City calls for solutions well beyond
its boundaries as the Bicol River snakes through two provinces and dozens of municipalities.  A wealth
of data and recommendations have been generated by ten previous studies on flood control within the
Bicol River Basin Area.  Some of their recommendations have been implemented but many more remain
to be done. Through Naga City’s partnership with 14 neighboring municipalities, collectively known as
the Metro Naga Development Council, funds could be sourced and the project implemented on a basin-
wide basis. 

Probably of greater importance in the role of Metro Naga in promoting balanced and sustainable growth
within the area. Growth by Naga City and its neighboring municipalities will mean local government and
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people better to cope with disaster, will mean less migrants flocking to the city and dwelling in high risk
areas, will mean more money for better structures and safer places to live in.

Naga River Revetment – This involves placing a concrete armor along the sides of the Naga River and
constructing a concrete pathwalk with railings along its length.  The purpose is to check river erosion,
control the throwing of garbage into the river, and prevent informal settlement along the banks.  This
project is being implemented within the high-density urban section of the Naga River, wherein one
portion is developed into a café and a boulevard.

The River Revival Project – With technical assistance from the USAID, this seeks to restore the
watershed of the Naga River and integrate the protection of the river’s ecosystem with the development
of its riverine communities.  Recently the World bank   implemented its new project dubbed as the Bicol
River Basin Watershed Management project which will provide new strategies in safeguarding the
watersheds with in the basin area where Naga  city is located. 

Urban Water management Project – With the assistance of the Metro Naga Water District and the
USAID as co-partner, this project aims to rehabilitate the upper Naga River to de-silt and dredge dead
creeks and other tributaries of debris from previous flooding and soil erosion. This includes include
building of new water impounding system to minimized excessive water run off from the slopes of the
Mt. Isarog.

Depopulation and Elevation- This concept is actually and innovation the city government introduced, It
involves relocation and acquisition of frequently flooded areas and elevate it to become commercial or
recreational facility.  The city provided relocation site for the displaced residents and they were given
housing assistance from the City Social Welfare and Development Office. This strategy was tested by the
city government to be effective in a long run mitigation strategy.  The example of this is the Panganiban
Upgrading and Beautification project wherein the property is owned by the Philippine National Railways
(PNR), and the Central Business District II (CBD II) where we relocate the residents, elevate the land by
almost 20 meters and constructed a central bus terminal and sports coliseum and commercial
establishments.

Naga City Integrated Emergency Management System (NCIEMS) – This will be the standard
methodology for  comprehensive emergency management which had been developed by the Naga City
Disaster Mitigation Office (NCDMO) and will be broad-based in the respect that it covers activities that
could occur before, during and after emergency operations. To implement the NCIEMS concept  the
NCDMO  will conduct a periodic  hazard inventory , followed by a capability assessment and a medium
term development plan which will be known as the Capability and Hazard Identification Program. The
capability assessment will measure the total resources, both internal and external to the City government,
that could be made available to counter discerned threats and to optimize the use of the aggregated (and
intergovernmental) resources to fulfill the phases of disaster management. The system further includes
the best possible interim alternatives for identified capability shortfalls. Ultimately, however, final
resolution of these limitations is expected to be addressed, in programmed manner—in the medium term
development plan.

These disaster mitigation measures are actually part and parcel of the growth with equity development
program of the city government.  They are implemented by  its departments as part of their regular
mandate.

While the occurrence of floods and typhoons cannot be stopped, losses in lives and property could be
minimized through appropriate counter measures. The specific activities undertaken by the city
government are detailed below.  

Disaster Mitigation Planning- In areas where Natural hazards occurs. Like the perennial typhoon and
floods in Naga City, the major concern for the city to become safer and livable is the safety and
protection of some major sectors, such as the population, shelter, food/agriculture, lifeline facilities and
the lifeline infrastructure. The lifeline facilities are the communication, electricity, hospitals/clinics,
airports, evacuation centers, warehouses, etc., while the lifeline infrastructures are roads leading to
lifeline facilities, levees , drainage, etc. This became the basis for the formulating the Naga City Disaster
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Mitigation Planning/Implementation Framework. Under this strategy,  we  must break the disaster—
rebuild—disaster cycle and strengthen existing development to better withstand the next disaster. We
must ensure that all future development takes the natural hazard threat into account, and is planned for
and carried out to avoid the hazard, or significantly lessen its impact.

Conclusion

Disaster management concepts have been implemented successfully in several developing countries. This
study has proposed that they are also relevant in developing countries like the Naga city experience
although the issue of poverty alleviation must be considered when interpreting the concepts of disaster
management.
 
The Naga City Experience highlights the fact the need not to dissociate disaster mitigation with
development. While disaster may set back development efforts, its mitigation and the eventual
rehabilitation effort should always be viewed as part and parcel of a locality’s overall development
program. To isolate disasters from development is to aggravate its impact and indeed, truly set back
development itself. 
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ABSTRACT

The maximum loss to life and property in the Asian Region, due to frequent occurrence of natural
disasters, dictates the need for the evolution of safer habitat, which can respond and resist the loads,
forces and effects due to the natural disasters.  This becomes imperative in the context of huge socio-
economic loss to nations.  Therefore, all efforts are to be promoted and nurtured for safer building
construction to take care of normal loads and forces and the effects of natural disasters.

This can only happen when an enabling environment is created for effective techno-legal and techno-
financing regime for effective building regulatory mechanism for creating safe habitats.  With large part
of the communities belonging to low income strata, with people driven construction processes,
appropriate grass root level technology transfer initiatives should be put in place for creating awareness,
appreciation and application models for using disaster resistant and cost effective building technologies.
The multi pronged strategies to create safer habitat, as a people's movement would need massive
community participation and use of media, governmental and technology back up delivery support.

1.     Introduction

The Asian Region is extremely susceptible to natural disasters and attended hazards, be it due to
earthquakes, cyclones/typhoons, landslides, floods or droughts.  The developing countries are
increasingly exposed to the risks with rapidly growing population.  The annual economic loss due to
disasters has been showing a major increase in the decades from 1950 to 2000.  In 1950, slightly more
than half the urban population at risk from earthquakes lived in developing countries. In the year 2000
the numbers have increased to 85%.  The average economic loss was $ 4.9 billion in 1960, increasing to
$ 9.5 billion in 1970, had shot up to $ 15.1 billion in 1980 and with a five times multiplier in 1990 this
has come to $ 76 billion.  The Kobe earthquake registered loss of $ 191 billion.  The cost of weather
related disasters in 1998 exceeded the cost of all such disasters in the decade of the eighties.

The socio-economic costs of such disasters have long-term repercussions on societies.  Creation of safer
habitat to deal with the vulnerability risks due to natural disasters, therefore, assume significant
importance.  The January 2001 earthquake in Gujarat caused deaths to over 10,000 people, while the
earthquake of slightly larger intensity in February 2001 in Seattle caused death for 1 person that too of
heart attack.   Earthquakes do not kill people.  Unsafe buildings do.  The Gujarat and Seattle examples
clearly bring out the reason for this differential impact - while in Gujarat no serious effort has been taken
to create safer habitat, in spite of the fact that Anjar (in Kutch) had a major earthquake in 1953,
replicated again in 2001, Seattle had an excellent track record for safe building construction to take care
of the earthquake risks.  This was possible due to a well-documented earthquake resistant construction
based building code with strict enforcement.  The damages to the buildings have been marginal, the life
loss next to nil.  In comparison in Gujarat nearly 0.8 million houses have been fully or partially damaged
and life loss considerable.  India with over 1 billion of the world's 6 billion population is one of world's
disaster prone country with 85% of the country's land being vulnerable to one disaster or the other.
Nearly 190 of 590 districts of India are multi- disaster affected.  Gujarat had the CDEF effect with
cyclone, drought, earthquake and flooding affecting one area after another.  Orissa had the super cyclone,
followed by drought and then the floods in one cycle after another.

While many countries have developed sophisticated national / state (province) / city level building codes
with special disaster resistant design and construction codes, the implementation/enforcement at the local
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level has been more of an exception than the rule.  While the codal provisions have been
'recommendatory', these did not have the 'mandatory force' for its enforcement.  In short, most of the
developing countries in the Asian region suffer from the lack of an effective techno-legal regime and
techno-financing regime.  Further, in the developing countries context in the Asian Region, nearly 70%
belong to the economically weaker sections and low income group neighbourhood.  This group deals
with the building construction activity with people driven initiatives, in urban and rural areas, without the
association of professional technical personnel, be it architects or engineers.  Therefore, there is an
imminent need to bring into force simple, user friendly, non-engineered construction practices for use by
the community and the construction artisans.  There is also demand for creating grass root level
technology transfer mechanisms for translating technical 'know-how' to hands on 'show-how' practices.

2.    Imperatives to Promote Safer Building Construction

The extent of damages to buildings and infrastructure, in disaster affected areas is colossal.  These are
primarily due to the fact that the buildings for various uses like residential (housing - individual and
group housing), educational (schools, colleges, places of learning), institutional (health centres,
hospitals), assembly (community centres, cinemas, auditoria, terminals), business (offices), mercantile
(shopping, trade, commerce), storage (warehouses, godowns, sheds), industrial (factories, production
units) are all damaged partially or fully due to unsafe design and construction from natural disaster
related forces and effects.  While these buildings could well be safe from dead and live loads and forces,
these are not planned / designed / built to take care of the lateral / other forces due to earthquakes (from
below the ground), wind load (forces above the ground), landslides, storm surges / flooding etc.  Equally
bad are the structures for infrastructure for water supply (water tanks, distribution network), electric
supply (electric towers, transmission/distribution system), sewerage (treatment plants), electrical
installation, communication / transportation (telecommunication network, roads, bridges, railway
lines/systems, airports, ports, bus terminal) etc. 

The unsafe structures from the point of earthquake forces and effects, cyclonic wind loading and forces
etc. contribute fully to the damages due to structural deficiency in design and unsafe construction
features.  These result in structural collapse resulting in massive loss to life and property, leave alone the
continuing economic loss due to the havoc caused by disasters. The nature of damages in traditional
construction with large masses and heavy traditional / vernacular stone/brick masonry construction and
heavy roofing systems further affect the lives of people carrying out various vocational activities.

The cyclonic/typhoon damages in the coastal towns and villages of Bangladesh, Philippines, Vietnam,
Island countries in Pacific, Kutch Region in western parts of India, Andhra Pradesh, Orissa in eastern
parts of India, flood havoc in China, Vietnam and India and raising to ground piles of rubble and
concrete in earthquake affected areas in Japan, India, Nepal cause incalculable loss to property and life.
Hundreds and thousands of houses get destroyed making the people homeless.  They are to be
immediately rehabilitated in make shift temporary relief shelters for quite some days, months and even
years till regular alternative permanent safe housing units are constructed / reconstructed or repaired
either in the same location / alternate locations.  

The construction of health and educational facilities has an immediate impact for the young and the old,
the sick and injured. After the massive earthquake in Gujarat (India) with over hundred thousand people
wounded, injured with minor and major health setbacks needed immediate medical care and treatment.
Some of the structures which collapsed first were the hospitals, health centres, whereas these should have
had a stronger and longer structural life than other buildings.  Even the school buildings, community
centres which would have otherwise served the need for temporary healthcare units were destroyed.  The
powerful message was that the community asset public buildings under no circumstances should be built,
without the structural safeguards to deal with all situations in normal / peaceful times but also during /
after disasters.  This effectively resulted in the lack of facilities to give the much needed medical
treatment and healthcare.  Therefore, make shift tented health facilities including operation 'theatres' had
to be created on an emergency footing.  The total collapse of industrial structures and production centres
with its attendant damages to plants / machinery / production system result in bringing the industrial /
economic activity to a grinding halt.  The port towns in many countries have witnessed total damage to
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the jetties, berthing areas, hoists, cranes, warehouses, godowns affecting the commerce / trading
activities.

The damages to all the utility infrastructure (water supply, sewerage and sanitation systems, power
supply, gas supply, telecommunications, roads, bridges, railways) bring in a larger compounded effect in
not only physical damage to basic utility services but also enormous challenges to the authorities to make
alternate arrangements.  In many cases this leads to environmental hygienic and pollution related after
effects including outbreak of epidemics.  The large scale damages to roads, telecommunication system
made it impossible to access many marooned villages after the super cyclone in Orissa.

In all the above case, the loss is not only in monetary terms, but also in terms of the time taken to
rehabilitate / reconstruct the buildings(s) / physical infrastructure and also rebuilding socio-economic
activity and to bring in normalcy.

It is clearly seen that if 100% additional costs are to be incurred in the post disaster reconstruction and
rehabilitation efforts to set right the earlier unsafe buildings and structures, easily 90 to 95% expenditure
could have been saved if only in the pre-disaster situation, additional features for safe buildings/structural
strengthening were attended to or provided for to cater to the disaster risk needs.  Scientific analysis have
established that the additional costs for the basic safety features for A,B,C,D,E (anchorage, bracing,
connection, ductility and detailing and environment protection) and strengthening for structural stability /
sufficiency amount to only around 5 to 10% over the original conventional costs of construction (without
taking into account safe and disaster resistant construction features).

The imperatives for promoting safe building construction in the context of disaster related structural and
non-structural risks are:

a) saving of precious lives of human beings and animals;
b) saving of limited, costly and scarce resources of building materials and money (finances) for the

loss of buildings, properties and infrastructure;
c) reduction in economic loss to the community / nation(s) due to its negative impact on

economic/industrial activity and social and welfare areas like health, education and community
well being;

d) reduction in huge loss of time element in planning, design, reconstruction phase lasting from 1
to 5 years or more;

e) reduction of trauma, physical and mental ill being of the affected community due to shock/fear
psychosis of rebuilding life amidst the mound of ashes and rubble; and finally

f) providing confidence level among the community about the safe, strong, durable conditions of
the houses, schools, health centres, community centres, offices, commercial establishments,
industrial production units in normal times and disaster times (during and after).

3.    The Elements of Promoting Safer Building

An in-depth analysis of the various elements that can help promote safer building construction identifies
the following three critical areas of action:

(a) Awareness: 

Most of the communities are not fully aware of the vulnerability of any city, town, village to disaster
proneness (wind zone, seismic zone based on vulnerability atlas etc.) and the attended risks, the effect
and impact of loads, forces due to disasters on the different elements and types of buildings made of
different materials. The location specific damage that could be expected and the risk mitigation actions
that should be taken for a safer habitat are beyond the general knowledge level of community. While at
the Governmental and Professional level, there could be a larger awareness of the situation, even here
specific action areas have not been forthcoming.

Take the case of Gujarat (India) disasters in the last three years. Heavy cyclone damages three year back
(1999), was followed with massive earth quake damages one year back (2001).  The scientific /
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professional community are aware of the high wind zone in the Western Gujarat / Kutch Region.
(IS:875* and NBC*). It was also very clearly known that Kutch Region is in Seismic Zone V, Rajkot and
Saurashtra Region in Seismic Zone IV, Ahmedabad in Seismic Zone III (IS:1893*, NBC). The Anjar (in
Kutch District) earthquake in 1953 was a recent event for at least one generation to be aware of.  Yet the
extensive damages to the life and property during the cyclone, floods (in Morvi), earthquake indicates
that there is a clear lack of general awareness among the stake holders to take appropriate action for
planning, designing and constructing the townships, neighborhoods and buildings of various uses with all
safety features and risk mitigation measures. Equally lacking has been the awareness and action areas on
behalf of the building regulatory authorities / local bodies to take care of the disaster related responses.

(b) Appreciation: 

There is a lack of appreciation among the general public and building delivery system on the perceptible
difference between safe and unsafe buildings in the context of the disaster related additional forces, loads
and effects.

For example, people in Latur, (Maharashtra - India) have always believed that their houses, with massive
2 to 2 ½ ft. (0.6 to 0.75 m) thick stone masonry walls, were very strong. But the earthquake in 1993 had
taught them that what is needed for earthquake resistant construction is not ‘thick’ but ‘thin’ walls of
lesser mass, not ‘rigid’ structure, but ‘flexible’ structures to deal with the ground motion response. The
fear psychosis, among the people that it was the stone walls that killed their families, needed substantial
user friendly and credible education and guidance to appreciate that it was not the stone walls that
brought damage, but the way the stone masonry / walls was constructed that was at fault. The simulating
shaking table effect demonstrated at the Latur site clearly dispelled the fear on the same, by
demonstrating the damaging response of the earlier structures built with original construction features
with 0.6 to 0.75 m. thick walls without the linking key stones and the new 0.2 m walls of stone provided
with earthquake resistant construction features of plinth band, lintel band, corner / intersection
strengthening able to withstand earthquake simulated forces well. The ‘appreciation’ needed at the
community level, professional level (building delivery group / construction artisans) is a major
motivating factor to propel safer building construction practices.

____________________________________________________________________________________

* IS:875 - Indian Standard Code on Wind Forces
   NBC - National Building Code of India
   IS:1893 - Indian Standard Code for Earthquake Resistant Design of Buildings

On the same count, there are some excellent responses from the people themselves, in designing and
constructing the buildings, watching / observing nature and intuitively evolving solutions to take care of
the disaster related forces / effects. The provision  of timber / bamboo stilts  for flood prone areas in
Vietnam as safeguard, providing circular plan homes with wattle and daub construction for walls and
sloping roofs of grass, weeds and thatches in coastal areas with high winds / cyclone effect provide an
excellent aero-dynamic response. In the North – East States of India (located in highest Seismic Zone V)
with frequent tremors have evolved  excellent response with the traditional bamboo and timber column,
horizontal braces at intervals and cladding with bamboo mats and daub (Ekra Walls), clearly providing
for a structural skeletal system which is flexible and responsive to ground motion, walls with less mass,
all of which contributing to a near perfect earthquake resistant construction system, rooted with
traditional practices, local materials and resources. With advent of steel, cement, sheets, this has
undergone modern adaptation with columns, running bands at plinth, lintel and roof level, ferrocement
walls etc. The peoples’ response to nature’s forces in the North East India is one of the good and telling
example.  However this could be attributed to the frequent tremors / earthquakes of mild/ medium
intensity at intervals reminding the people to evolve safe construction practices, though using traditional
forms and resources.

As an important precursor to promote safe building construction in disaster prone / vulnerable areas is
the strong intervention needed to create not only ‘awareness’ but ‘appreciation’ levels among the
community and professional delivery modes.
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(c)    Application:

Safer building construction in disaster prone areas to deal with the disaster resistant features can only be
ensured when there is an enabling environment for application of the appropriate norms for ensuring
structural safety, fire safety and health safety to deal with disaster related response.  The enabling
environment can come through appropriate regulatory mechanism where the existing building regulatory
media viz. the building bye-laws, regulations, planning standards, development control rules or building
codes operating in the city or town do have adequate technical provisions to deal with the same.  Equally
important is the enforcement system as part of the building regulatory mechanism at the time of building
permit before starting for the construction ensuring appropriate quality control during construction and at
the time of furnishing completion certificates, and issue of occupancy certificate by the local bodies
(municipality, city municipal corporation or other regulating agency having jurisdiction).  

Techno-Legal Regime:

Unfortunately, most of the city municipalities / municipal corporations / local bodies do not have
adequate provisions in the building regulatory media to deal with disaster resistant design and
construction.  Secondly, even where at the country level, there could be national standards and codes
brought out by either the authorities dealing with standards or code formulation these remain only at the
recommendatory level and do not have the mandatory force for application at the local body (city)
level.  India is a good example where it has one of the best and most comprehensive National Building
Code brought out in 1970 revised in 1983 and the latest millennium version likely to be brought out in
2003.

The National Building Code and the related Indian Standard Codes dealing with earthquake resistant
design and construction, cyclone resistant design and construction etc are extremely comprehensive.
However, these are not reflected in the city level building byelaws.  This is one reason why in spite of
availability of national codes dealing with disaster resistant design and construction, many of the cities
are suffering because of lack of appropriate building regulatory provisions and implementing mechanism
to ensure that these safety features are incorporated in all new construction or insisted upon in earlier
construction through appropriate strengthening or retrofitting measures.  Therefore, what is needed is to
have a techno-legal regime for providing the following:

(i) To introduce / formulate the most comprehensive provisions of disaster resistant construction
depending upon the vulnerability of that city for any one or many of the natural disasters in the
operative building regulatory documents.  As indicated, there are 190 districts out of 590
districts in India, which are vulnerable to two or more natural disasters (earthquake and cyclone,
cyclone and flooding, earthquake, cyclone and flooding, earthquake, flooding and landslides
etc.).  Such cities should have adequate provision to deal with the nature of disasters the cities
are vulnerable for.

(ii) Introduce compliance to the above requirement as part of the building regulatory mechanism at
the various stages of building permit, construction supervision, completion certificate by the
owner / professional and issue of occupancy certificate by the local body and associating the
right level of professionals like architects, engineers and structural engineers for ensuring the
compliance depending on the nature of building (use, size, height and area complexities).

Of course, this will ensure fixing responsibility and accountability to the owner of the property, the
builders, the professionals viz. architects, engineers etc for ensuring the safety criteria in the building
proposals. After the Gujarat earthquake, some of the state level bodies have brought in legislative
changes for ensuring the building safety for various disasters to be ensured as part of the building
byelaws.

The risk based mitigation planning approach covering evaluation of vulnerability and identification of
elements of risk has been done in the Sri Lanka urban multi-hazard disaster mitigation project taken up
by Urban Development Authority, National Building Research Organization and Centre for Housing,
Planning and Building with patronage of ADPC as part of Asian Urban Disaster Mitigation Programme.
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This has led to the identification of series of risk control options for flooding, bank failure, landslide
hazard for existing and future development. What is significant is the integration of zoning ordinance and
spatial planning issues with the vulnerability of areas. Further the experience has helped in establishing
flood prone areas as recreational and open spaces, avoiding building of new transportation routes in flood
prone area, not locating new critical facilities needed for life sustenance within flood prone areas,
landslide hazard zones, introducing slope stabilization techniques, creating and clearing by hydraulic
paths, creation of public awareness, evolving shelter development training programmes  to deal with safe
construction practices for the above hazards and risk perceptions. The landslide hazard zonation mapping
developed with the assistance of UNCHS / UNDP is yet another important initiative which is now
proposed to be expanded to new city centers, municipality areas and divisional secretariat areas. Specific
guidelines for site location and selection and the mitigation of landslide risk is another expected output.

The study of school building project damaged due to typhoons and floods in Thailand by a
multidisciplinary task force has identified comprehensive design criteria for general guidance for the
design of prototype school buildings. The step by step procedure to evolve the design criteria to deal with
the flooding and wind pressure has led to the formulation of comprehensive structural design procedure
for school buildings.

However, while the above requirements could be strictly enforced and made applicable to all building
constructions (existing and new), it is not always possible to have uniform application in every city,
small town and villages.  There are enormous amount of construction being done by people themselves
without going through the formal building permit and without the association of the architects or
engineers and being executed with local artisans (masons, carpenters, small or petty contractors).  These
could be smaller structures of either single or double storied nature, mainly residential in character.
Further, these constructions do belong predominantly to the weaker section, low income group,
disadvantaged and marginalized groups.  It is this group that require to be specifically targeted for
providing them with the right level of 'guidelines' or still better 'guidance' for ensuring disaster resistant
construction.  Detailed structural design need not be carried out.  However, based on the principles, the
appropriate strengthening and construction features can be incorporated for compliance.  India has the
comprehensive design codes for earthquake (IS:1893) and in respect of 'non-engineered' construction
based on the principles in IS:1893, a detailed construction code is available through IS:4326.  This only
stipulates nature of construction features from the foundation, walling, roofing and the inter connecting
areas.  The earthquake resistant features which can be applied for single storied, two storied construction
made of mud, stone, bricks, timber etc. are identified.  Such user friendly provisions can be disseminated
through various demonstration units in public asset buildings and model houses so that the needs of over
60% construction done by people themselves without associating the professionals can be met in the
actual construction practices.

Do(s) and Don’t(s):

Equally important are the very useful pictorial brochures (folders), which identifies the wrong
construction features, which are not to be utilised and which had contributed to damage and destruction
and at the same time indicate the right construction features, which are disaster resistant.  These have
been evolved for earthquake resistant construction, cyclone resistant construction, flood protected
construction and are extremely useful in pictorial and graphical forms, which can also be utilised by
semi-literates.  The details are available for all elements of construction.  These are normally provided in
local vernacular languages with very limited printed textual form but with more graphical (pictorial)
form.  These are printed and circulated very widely and freely.  Further, wall posters of the same are also
displayed in many public offices, office buildings and public asset buildings where common people have
access.

Representative brochures are given in Annexure I, related to earthquake resistant, cyclone resistant and
flood protected construction programmes.
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Techno-Financing Regime:

Another important instrument that can be utilised successfully for ensuring and promoting safer building
construction is through the techno-financing regime.  All building construction done by the public
sector, private sector, corporate sector, co-operative sector, joint sector, community sector and individual
sector do depend upon funds to be raised from either government, financial institutions, micro credit
organisations, housing finance companies, mortgage backed loaning institutions etc.  The financial
institutions are equally keen when funds are advanced to ensure that the safer building construction is
promoted so that not only a good product of a safe building is constructed but will also ensure the safer
life of the building for a long period of atleast 15-30 years depending upon repayment cycle for housing
or building loan.  With this in view, many financial institutions are now insisting that the depending upon
the location of construction and its vulnerability of the location to any or many of the disasters, the
financial institution could insist as a condition to ensure incorporation of disaster resistant features in the
actual construction before the loan is sanctioned/disbursed. This has proved to be extremely useful in the
case of Housing and Urban Development Corporation Ltd. (HUDCO) of India where the techno-
financing regime is strictly insisted upon for proposals for building construction from vulnerable disaster
prone cities or towns.  This is now being increasingly adopted by international financial institutions like
World Bank, Asian Development Bank, JBIC, KfW etc.

Equally important is to use the instrument of building insurance.  Many insurance companies and
financing institutions have good tie ups for ensuring risk mitigation against all natural disasters through
the payment of appropriate premia as a percentage of the cost of the house either as a one time payment
or annually for ensuring appropriate risk mitigation in case of damages due to natural calamities.
Obviously, as a result, many of the insurance companies who have tie up with the financial institutions
(who already have a good techno-financing regime) are able to see the positive aspect of safer building
construction features incorporated in the buildings and the premia for such buildings are substantially
lower and the insurance companies are also increasingly coming forward to cover disaster related risks
during the repayment period of 15-20 years.  In many mass housing programmes for the poor and the low
income categories, the insurance against natural calamities is incorporated right in the beginning with a
very small premia to be paid for covering risks.  The very fact the insurance companies also have come
forward to cover damages due to calamity risks or disaster risk also brings in additional layer of checks
and balances.

Cost Effective, Appropriate and Disaster Resistant Technologies:

There are an array of building technologies and techniques of construction depending upon the basic
material form for foundation, superstructure for walling and roofing. For each of the material form (be it
mud, stone, bricks, timber, cement, steel, concrete etc.) there are many alternate technology options
available using conventional construction as well as cost effective (as against low cost) construction.
The cost effective construction while it brings down the cost vis-à-vis functional options at the same time
offers extremely strong, durable, functional and aesthetically acceptable solutions.  In fact the alternate
options are 'affordable and acceptable'.  Many of the technologies have been developed by research and
development organisations and scientific laboratories which have gone through a grill of technology
validation before they are propagated to be used.  In India, some good work has been done by Central
Building Research Institution(CBRI), Structural Engineering Research Centre (SERC), University of
Roorkee, IIT-Kanpur and Chennai, Centre for Scientific Research, Auroville, Centre for Application of
Science and Technology for Research Areas (ASTRA), Centre of Science and Technology for Rural
Development (COSTFORD) etc.  These solutions are routed through certain traditional (vernacular)
forms using purely local resources like mud, stone, lime, bamboo etc. and also using latest technological
applications using burnt bricks, cement, steel and other forms of derived construction as well as
intermediate, cost effective and sustainable technology options which combine the merits of time tested
principles of age old good practices which have stood the test of time and the scientific application of
results of research and development using many new material forms and also modern scientific
knowledge on the disaster and its effects and based on intense study, research and analysis.  (see chart
below) :
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construction practices, which had not been utilizing some of this safer practices.  Therefore, there is a
necessity for massive efforts for technology transfer on disaster resistant construction features to the
construction work force and the building delivery system through artisans and small contractors dealing
with the construction work.  Lot of interesting initiatives have come up in the Asian region towards this.
The construction workers training centre in Sir Lanka, the training initiatives through the social welfare
department in Philippines, the vocational training imparted in Vietnam, the artisans training programmes
in Nepal, special training programmes for cyclone / flood rehabilitation programmes in Bangladesh are
good examples where safer building construction practices for disaster prone areas are specially imparted
through capacity building, skill upgradation and training to the local construction work force.  One of the
very significant efforts in this direction has come from India through the establishment of a large
network of Building Centres (Nirmithi Kendras or Nirman Kendras) which are one of the most effective
grass root level technology transfer centres for disseminating and propagating appropriate skills to the
cutting edge level for transforming the technological know-how through hands-on show-how skill
formation systems.  The programme started in 1988 in continuation of the work done by Laurie Baker,
one of the doyens and eminent master builder in the field of cost effective construction.  The
institutionalisation of the building centre programme with support from the Government of India / State
Governments and with a broad based participation of all stake holder agencies has grown into a very
powerful network with over 640 building centres all over the country in the last 14 years.  These centres
take care of the following features:

• Technology transfer centre from 'lab' to 'land'
• Skill Upgradation and training centre for the construction artisans on cost effective and disaster

resistant technologies.
• Building materials and component production centre using these technologies.
• Construction centre using the trained work force and the building material products manufactured at

the local level for various building construction like houses, schools, health centres, community
centres etc.

• Housing guidance, information and counselling centre for the local population on all aspects of cost
effective and disaster resistant technologies.

The national network of building centres in India has played a very major role in disaster rehabilitation
programmes of Uttarkashi  earthquake (1991), Latur (1993), Orissa and Andhra Pradesh floods and
cyclone (1996 to 1998), Jabalpur earthquake (1998), Gujarat Cyclone (1999), Chamoli-Rudraprayog
earthquake (2000), Orissa Super Cyclone (2000) and Gujarat earthquake (2001).  The concepts behind
the working of the building centre has been also very well utilized by many non governmental
organisations and technology transfer agencies like ASAG, SPARC, CARE, SEWA and many new
initiatives in Gujarat through the Association of NGOs for propagating disaster resistant construction
technologies.

Equally significant in the Core Shelter Housing Project implemented in the Philippines by Department of
Social Welfare Development (DSWD) with ADPC technical assistance in 1991-1992. The social
preparedness and community action through Neighborhood   Association for Shelter Assistance (NASA)
has helped in larger participatory involvement of the community.  The technical aspects covering
sequential guide to the construction, modular upgradation of the basic core shelter, quality control and
maintenance issues has been important inputs in the implementation of the safe building project. The
training imparted to local artisans and community to deal with the above at two levels namely the
institutional and technical aspects of shelter construction, quality control and maintenance has richly
contributed to the successful implementation of the programme.

Construction Medium as a Message:

The best way to disseminate and propagate technology for use of safer technologies is to use the building
itself as a medium.  Many state governments and local governments have now taken a lead in
constructing public asset buildings of high visibility nature viz. school buildings, health centres,
community centres, village offices, multi purpose centres utilizing cost effective and disaster resistant
technological features incorporated n the same.  Such buildings which are located along the length and
breadth of the country which are accessible to the common man clearly demonstrate the various
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technological features incorporated in such buildings which can be seen by the visitors and the users of
such public asset buildings.  These bring not only the demonstration effect and at the same time bring in
the credibility for use of appropriate technologies.   Some of the States popular and community
development programmes for spreading education, health, social welfare etc. are using these features in a
significant manner in all their building construction.  Two significant initiatives that have come up are
the multi-purpose school-cum-cyclone shelters in Orissa and series of school buildings, health centres
and community centres being put up in Gujarat to take care of both earthquake resistant and cyclone
resistant construction features.  The fact that these are being funded out of a special fund available with
each of the Members of Parliament, further, brings a powerful interface with the people as such buildings
generate enormous amount of local participation from the community benefiting out of such building
construction.

This is also good example where new construction and facilities are coming up as a pre-disaster
initiatives so that a combination of post-disaster reconstruction programme and pre-disaster new
construction programmes can bring in very positive impact.  The community level awareness being
created largely through the good work done by many non-governmental organisations with special
training access has helped in creating the awareness, appreciation and application modes among the
communities.

Use of Media as a Message:

The audio-visual media, electronic media and print media play a very powerful role in disseminating and
propagating all the information related to the need for safer building construction, the methodology to be
adopted, areas where assistance can be availed etc.  With a very large network of television channels in
vernacular languages the electronic media has been successfully utilized in the case of the post
rehabilitation programme in Jabalpur earthquake, Orissa cyclone and now in Gujarat earthquake.  This
has produced a very major impact especially in small towns and rural areas where the message on safe
building construction can be put across in visual form in a simple user friendly manner.  This also helps
substantially in getting the communities prepared to deal with any possible natural disaster depending
upon the nature of disaster applicable to that location.  Recently, as a result of a massive media projection
in newspapers, journals and televisions there has been substantial interest generated among the common
man before they acquire property from any public sector or private sector delivery mode.  The consumers
acquiring new housing or property are now asking the questions to the builders and developers whether
the buildings are safer and strong against earthquake or cyclone.  Such questioning attitude was never
discernable before and this is an area of concern in the minds of the common man.  This has created a
large awareness on safer building construction among the general public.  This is a positive augury and
can be very well developed as a major strategy for action for promoting safer building construction.

Targeting the Young Professionals:

Unfortunately, the young professionals coming out of engineering colleges, architectural schools with
degrees or polytechnics giving diplomas in civil engineering or architecture have very limited exposure
on disaster resistant construction.  This has been kept as a specialisation subject at the post graduate level
for masters degree in earthquake engineering, wind engineering etc.  It is, therefore, desirable to
incorporate the safe building construction features from disaster mitigation point of view right in the
curriculum for the basic degrees in architecture, engineering as well as for diploma courses.  The
exposure could be limited on the actual features of safe building construction.   The higher order design
and analysis features for complicated structures, tall buildings, towers can be a specialisation at masters
degree level.

This need not be limited to the professional courses alone.  The possibility of community level education
including at the schools could be considered based on the good initiative taken in China.  Community
workers could also be given actual exposure on the lines of bare foot architects / engineers and they can
play a very major role in the implementation at the local levels.
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Quality in Construction:

In addition to the efforts taken for incorporating features of safe building construction at the planning and
design stage including the building regulatory stages what is equally or more important is to ensure that
these are actually applied with all its detail during the construction phase.  Since the strengthening
measures are identified keeping in view the structural requirements of a building, during disasters, it is
very necessary that the actual building construction using masonry, RCC, steel, timber or other forms are
able to reflect the structural details through specific construction detailing.  Large number of buildings in
Ahmedabad belonging to the high income families with multi storied condominiums got damaged
primarily because the detailing needed for ground level soft stories developed as stilts for parking, did
not incorporate the ductility requirements in all its details (a detailed Indian Standard has been brought
out in 1993 on this subject after the Kobe earthquake and the soft storey effect) including the dimensions
of the columns (the length to width ratio).  During the major reconstruction programme after the
Uttarkashi/Chamoli earthquake, detailed quality control guidelines for monitoring the actual application
of safe disaster resistant construction practices have been framed for utilization by the field supervisors.
After major cyclone, storm surges and flooding including tidal wave intrusions, the quality of water
available for even upto 20 kms from the coastal region do have saline intrusion.  In many cases of
cyclone resistant construction in coastal Andhra Pradesh done in early 70s started showing
distress/corrosion effect after a decade primarily because the quality of water used had saline content.  In
fact, Latur reconstruction and the present Gujarat reconstruction programmes has substantial problems on
the availability of water for construction of good quality and quantity and so also are the problems of
getting the other basic building blocks of bricks, fine and coarse aggregates.  Safer building construction
can only be ensured when the actual construction is done not only incorporating the special design and
construction features but also using the right level of quality control measures and workmanship.  This is
one area where substantial amount of importance has to be given to the field supervisors.
Cyclone/typhoon resistant housing in Philippines and Vietnam has brought in substantial amount of
manuals for the field supervisors with all the construction detailing for the anchorages, connections
(roofing material to the roof skeletal system, roof to beams and columns, columns to the foundation,
bracing etc.).

The methodology to be adopted while taking up massive reconstruction and rehabilitation programme,
while are taken up on an emergency war footing with very tight time schedules for speedy completion
should not suffer at a later stage due to the poor quality of construction either in the use of the materials
or in the construction techniques.  This is an emerging area for not only the disaster resistant construction
features but also for the retrofitting practices which are comparatively new for the field engineers and
supervisors.  This calls for substantial training and orientation programmes to the field supervisors on the
constructional details / techniques of construction for safe disaster resistant construction.

4. Case Studies and Lessons Learnt

4.1 While the various elements for promoting safer building construction have been identified under
3, it would be of interest to see some specific case studies from AUDMP partnering countries on some of
the issues related to safer building construction initiatives.   The important issues arising of such case
studies, the lessons learnt and the possible line of actions to be taken for putting into place sustainable
strategies are identified below :

a) Nepal - During the implementation of Kathmandu Valley Earthquake Risk Management
Project, one of the distinct observed feature was that around 90% construction are done by
people with 'non-engineered' approach and 10% by 'engineered' approach and all the
resource inputs on technologies, transfer efforts have predominantly concentrated on the
few buildings done by organised agencies / government departments with 'engineered'
approach, leaving out the majority of house building efforts of people.  Another distinct
feature was related to the twin thrust needed to deal with new construction needs to stop
increasing risk and larger needs for retrofitting and strengthening of existing buildings for
decreasing unacceptable risks.  The latter is more manifest in many deficiencies noted in
traditional construction using mud (adobe), stone, brick in mud/cement, frame construction.
As a part of the holistic initiative, while the top down approach has concentrated its efforts
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for passing 'Building Act' by Parliament, striving to implement the new Building Code
brought out by National Bureau of Standards and Metrology and publication of Building
Construction and Design Manual, the bottom up approach has concentrated its efforts for
awareness creation and capacity building.  These cover efforts for making it a participatory
community movement, vernacular (Hindi) version of manuals and rules of thumb
guidelines being disseminated, major training for masons, consultation and advisory
guidance for house owners.  At the horizontal networking level, creation of National Forum
for Earthquake Safety with its efforts for Building Code implementation at Municipal level
with focussed attention for pilot project in Lalitpur Sub-Metropolitan City has produced fair
impact.  This is further strengthened by working with Universities with internship
programme at Bachelor and Masters level, including introduction of elective course on
Disaster Management.  The structural and non-structural assessment of hospitals from the
point of providing desired building safety by working with WHO and Ministry of Health
has produced productive results.

As a result, the thrust is proposed to be given for creating awareness that leads to increase
in demand for safer buildings backed by imparting accompanying skills for artisans.  The
two pronged strategy is to assist earthquake resistant features for new residential
construction and also strengthening and retrofitting measures for existing buildings in
general and community asset public buildings in particular.  Equal emphasis is proposed to
be given to back up efforts for enforcement of building code and laws by actual application
efforts at community level with thrust on transfer of technology on all strengthening
features for foundations, walls, roofs.  A major education programme is advocated to cover
school earth quake safety programme, teaching teachers, children on response actions
during / after calamity, raising awareness of households and community on safer
earthquake resistant building construction.

b) Sri Lanka - Under the Sri Lanka Urban Disaster Management Project (SLUMDMP), a
holistic approach had been initiated for ensuring safer building construction practices in Sri
Lanka to cope with disaster effects.  Special guidelines for construction in disaster prone
areas with the main aim of reducing damage caused by improper construction practices and
guidelines for stabilisation of areas prone to landslide disasters in local languages has
helped the local communities to have a realistic understanding on the way to deal with
development and construction.   Sri Lanka has given a major thrust on training and
awareness creation to all stake holders in the housing delivery process covering engineers,
technical officers, supervisors, contractors, craftsmen and individual home builders.  The
training for artisans have been undertaken under "Livelihood options for Disaster Risk
Reduction in South Asia" by Nawalapitiya UC, NBRO and ITDG South Asia.   Other levels
of technical personnel have been covered under various training initiatives.  Further public
awareness has been created through seminars, distribution of brochures, leaflets, TV/Radio
Programmes, Newspaper Articles.  With a view to create legal framework for safer building
construction practices, necessary amendments in National Disaster Management Act, Urban
Development Act, National Physical Planning Act, Town and Country Planning Act,
Construction Industry Act are taken up.  Action has been initiated in Sabaragamuva
Province Provincial Council to make disaster mitigation mandatory through inclusion of a
section in the Provincial Environment Act.  Similar efforts to replicate this in other
provinces has been taken up by the Sri Lankan Government with other provinces.  One of
the significant achievements under SLUMDMP has been the integration of Natural Disaster
aspect into the land use policy developed by the Ministry of Lands, to reduce natural
disasters through effective land use based on hazard mapping for landslide, floods, coastal
erosion, cyclones, lightning.  Further, this has been incorporated in the goals and objectives
of National Physical Planning Policy and Western Province Regional Structure Plan.
Under the replication phase in other cities / other provinces the Government has taken up
formulation of comprehensive Building Code, preparation of detailed guidelines for
disasters and operationalisation and strengthening the legal framework for enforcement of
the guidelines with mandatory back up support during planning, designing and construction
in disaster prone areas.
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c) Vietnam - The massive damages to housing and public asset buildings due to frequent
floods and typhoons have led to major structural and non-structural mitigation measures by
the Government.  The many ordinances for structural mitigation for dykes, embankments,
coastal revetments have substantially helped in the massive protection measures against
inundation, flooding. The Mekong Delta Redevelopment Ordinance has evolved the
strategy for safer building site development and safer housing construction programmes.
While many of the traditional / local practices using timber columns, trusses, beams, wall /
roof covering using various permanent / semi permanent material options have been
prevailing, the nature of strengthening needed to cope with floods / typhoons have been
identified by the Ministry of Construction (VNCC).  Further, as a result of many initiatives
taken up after major floods / typhoons in the nineties, the need for construction of safer
houses with all strengthening features has been identified in the house reconstruction
programme of IFRC, VNRC, OXFAM (London), CECI (Canada), CRS, Development
Workshop (France-Canada).  However, these initiatives have been taken up to cover the
needs of the poorest of the poor and some of the weaker sections and low income
households.  Most of the solutions had a stress for building up stronger construction using
steel, concrete options.  Around 12000 houses have been constructed using these options.
While these efforts have helped in getting safe, strong core house structural frameworks in
position, there is an increasing awareness and understanding that to provide sustainable
solutions to the larger needs of Vietnam, it is necessary to provide a combination of
technologies using local materials and construction process with the technology
upgradation with some modern materials as well.  The need for training and transfer of
technology to local builders and communities is a strongly felt need.  The building up of a
techno-financing model for larger coverage of low income population with affordable
housing design models is also identified as a thrust area.

While these are the national concerns, some good initiatives have taken place through some
of the donor / Development Workshop work by reducing vulnerability / damage to houses
by strengthening houses using improved techniques which exist locally and also ensure
strong local participation in cash, kind and labour.  The major action areas have been to
strengthen the capacity of the community by getting the message across to the community
by developing practical skills and debate on safe building and demonstrating accessible
preventive strengthening.  The project has successfully promoted ten key points of storm
resistant construction through illustrative, graphical brochure/posters.  Among the many
innovative measures taken to get the message across to the community through animation,
mobilisation and motivation, has been the efforts through concerts, theatres, lotteries,
posters, fans with message, clothes, loud speaker announcement, TV and press.  The theme
of preventive strengthening and techniques have been demonstrated in schools, markets,
safe haven port.   As a result of working with schools, the theme of strengthening has been
introduced into school curricula and training for teachers, drawing competitions, parades in
the community about typhoons and damage prevention.  As a part of civic capacity
building, events have been organised to advice on preventive methods with the help of
Community Damage Prevention Committee, Women's Union, Farmer's Union etc.  All
these have helped an enthusiastic commune engagement.  This was backed up by
developing practical skills to village builders and local communities as a participatory
training process.  It covered typical strengthening for attaching roof elements together,
holding down roof coverings, providing shutters, doors, tyeing the structure together.  The
theme of "Vaccinate your home against the storm" has left a powerful message and impact
with the needed skills to strengthen and protect the houses / buildings with safe building
construction practices and more importantly helped families and local authorities to work
together and contribute their time and technical and financial resources to apply to achieve
the message of the project.  It clearly defines the need for reinforcing the message in scale,
frequency for large-scale application.

d) India - While some of the initiatives taken in India has been highlighted under 3 covering
elements to promote safer building construction, some specific examples on efforts made in
Maharastra, Gujarat, Uttar Pradesh through the efforts of governmental and non-
governmental organisations have helped in promoting safer building construction.  "Putting
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Safety in Peoples' Hands" seem to sum up the powerful message behind the work of
Swayam Shikshan Prayog (SSP) a developmental NGO, which has worked actively in the
earthquake reconstruction programmes in Latur, Maharastra and Gujarat.  SSP's strong
conviction is that safety and security of people can be ensured only when the affected
communities or vulnerable groups determine their priorities and control the use of resources
(material, finance and human).  This is to ensure active participation of affected
communities for creating safe settlements that are sustainable.  The focus is to promote
safety principles and construction workmanship among the community.  This further
encourages in instituting community self supervision mechanisms and evolve collective
construction management arrangements and especially build capacities of local women's
groups in onsite supervision and management.  The major action areas lay in diffusion of
earthquake resistant housing technologies through people's information campaign,
reorganizing and empowering women's self help groups and strengthening community
institution of local governance bodies for effective decision making.  This is fully backed
up with demonstration of earthquake resistant technology and on the capacity building of
homeowners and masons through building community resource assets. 

Similar efforts has been successfully demonstrated by another leading NGO - SEEDS in the
Gujarat Earthquake Rehabilitation Project, as a joint involvement of government - NGO -
community under the Patanka Navjivan Yojana (Patanka New Life Project) in District
Patan, Gujarat.  The focus is to empower the individual and community with knowledge on
safe disaster resistant construction features with right level of information and training to
masons.  This has helped in creating capacities among communities in ensuring safe
building construction.  SEEDS is also working in Uttaranchal State on hill related disaster
response needs.

At the macro level are the efforts of Gujarat State Disaster Mitigation Authority (GSDMA),
at the state level to bring out a holistic package of strategies by bringing the enabling legal
framework for safe building construction to deal with earthquake, cyclone, flood safeties as
part of the building regulatory mechanism through ordinance in building byelaws, to bring
out the technology packages for safer building construction with various technology options
for new construction for fully damaged building (G5), strengthening and retrofitting of
partially damaged vulnerable buildings (G1 to G4 classification), demonstration through
publication / dissemination of over 1 million illustrative user friendly brochures and
guidelines in local language - Gujarati, massive training programme to cover 6000
engineers and over 25000 artisans on disaster resistant construction / strengthening features,
with the help of technical institutions, network of building centres.  The strategy also
covered forging partnership with NGOs, CBOs, Private Sector Organisations in the massive
programme for reconstruction, strengthening.  As a result, nearly 1 million households
could take up the reconstruction, strengthening of their fully/ partially damaged houses
within the short one and a half year time period.

4.2 All of the above case studies ( a) to d) ) clearly demonstrate an emerging shift in focus with pre-
disaster mitigation efforts with prediction, prevention, preparedness, planning, protection and publicity
efforts in addition to earlier post disaster initiatives for rescue, relief, rehabilitation, reconstruction,
repair, renewal and retrofitting for promoting safer building construction.

5.     Issues to Consider

With a view to promote safer building construction for disaster affected / disaster prone areas, it is
desirable to evolve appropriate strategies and approaches for achieving the same.  The issues to be
considered and the way forward in promoting the same are the following:

1. Creating awareness on vulnerability for hazards: Does the country, the state (province) or the city,
the town or the village have appropriate awareness on the nature of vulnerability against any or
many of the disasters?  If not, the action plan for creating such awareness has to be evolved.
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2. Establishing Techno-Legal Regime:The methodology to be adopted for creating a techno-legal
regime by evolving disaster resistant safe building construction features in the building regulatory
media is to be established.  In this context the effective enforcement mechanism is to be put in place
at the stages of building permit to be given by the local body, construction supervision and
completion certificate stages by the professionals and builders and also issue of occupancy
certificate by local body.  

3. Associating the right professionals: The compulsory association of the right level of professionals
will help in fixing responsibility and accountability on the owners, builders, practicing professionals
be it the architect, engineer, structural engineer in the planning, design, construction and supervision
stages.

4. Adopting the techno-financing Regime:The methodologies to be adopted for a techno-financing
regime for promoting safer building construction systems in disaster prone areas by using financing /
insurance mechanism as instruments as a leverage for ensuring the same has to be clearly
established.

5. Evolving appropriate technology transfer system at the cutting edge level: Evolving methodologies
for technology transfer at the grass root level for safer building construction systems for the
construction work force including quality control measures should be given priority attention for
suitable action.

6. Instilling appreciation and concern among general public for application: Instilling awareness and
concern among the general public and the community on the theme of safer building construction is
a pre-requisite for ensuring larger public participation and application. Effectively this will lead to
“putting safety in people’s hands”

7. Bringing out user friendly models for promotion of 'non-engineered' construction systems: 
Bringing out user friendly and appropriate models for application of safer building construction and
the methodology for use of 'non-engineered' housing and building applications for the low income
and disadvantaged groups through simple and user friendly medium should receive priority attention
and action.

8. Using the media for mass dissemination: Use of media (electronic, audio-visual and print) including
demonstration units for wider dissemination of actual construction features for the use of general
public be given importance.

9. Creating new breed of enlightened professionals / builders: Creating the new breed of young
professionals and builders with thrust on safer building construction features for disaster prone areas
by giving exposure in the curriculum of architects and engineers and construction management
professionals and builders for the graduates at degree and diploma level should be a priority area for
technical education agencies and universities and also the building delivery professional groups.

10. Mobilising participation of civil society: Mobilising mass participation by forging “public-private-
people’s partnership (P-P-P-P)” including association of NGOs, CBOs, private sector, beneficiary
families along with governmental institutions for promoting the initiatives of safer building
construction from the `tokensim' stages to `total-coverage' across the nation(s) should be considered
as an important thrust and action area for promoting safer building construction. In effect, promotion
of safe building construction for disaster related situation should emerge as a “people’s movement”
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Annexure-I

Representative brochure / folder with do(s) and don’t(s) for earthquake resistant, cyclone resistant
and flood protected housing.
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Annexure-II
Cost effective and disaster resistant technologies in comparison to conventional options and extent
of cost saving.

Cost-Effective Technologies In place of Conventional options % of Saving

I. FOUNDATIONS
1. Pile foundation (under reamed) Traditional stone/bricks 15
2. Brick Arch foundations Footings 25
II. WALLING (SUPER STRUCTURE)
1. 230 mm Thick wall in lower floors 330 mm brick walls 5
2. 180 mm Thick wall in bricks 230 mm brick walls 13
3. 115 mm thick recessed walls 230 mm brick walls 20
4. 150/200 mm Stone block masonry Random rubble masonry

Ashlar masonry
30
20

5. Stabilised mud blocks Burnt brick walls 20
6. FaL-G Block masonry Clay brick walls 20
7. Fly ash brick walls Clay brick walls 25
8. Rat trap bond walls English/Flemish bond 25
9. Hollow blocks walls Solid masonry 20

III. ROOFING
1. 85 mm thick sloping RCC 110 mm RCC 30
2. Tiles over RCC rafters Tiles over timber rafters 25
3. Brick panel with joists RCC 20-25
4. Cuddapah slabs over RCC rafters CS over timber rafters 20
5. L-panel sloping roofing RCC 10
6 .RCC planks over RCC joists RCC 10
7. Ferrocement shell roofing RCC 40
8. Filler slab roofing RCC 22
9. Waffle roofing RCC 15

10. RCC channel units RCC 12
11. Jack arch brick roofing RCC 15
12. Funicular shell roofing RCC 18
13. Brick funicular shell roofing RCC 30
14. Precast blocks over inverted T-beams RCC 25
15. Micro-concrete roofing tiles Clay tile roofing

AC sheet roofing
20
15

IV. MISCELLANEOUS ITEMS
1. RCC door frames Timber Frames 30
2. Frameless doors (only inserts) Frames and shutters 50
3. Ferrocement door shutters Timber shutters (2nd class timber) 30
4. RCC window frames Timber frames 30
5. RCC jallies Timber windows/ventilators 50
6. Precast thin lintels RCC lintels 25
7. Precast sunshades Cast sunshades 30
8. Ferrocement sun shades-cum-lintel RCC lintel-cum-sunshades 50
9. Brick on edge lintels RCC lintels 50

10. Corbelling for lintels RCC lintels 40
Cost-Effective Technologies In place of Conventional options % of Saving

11. Brick arch for lintels RCC lintels 30
12. Precast RCC shelves units Timber/concrete 20-35
13. Precast Ferrocement shelves Timber/concrete 35-45
14. Ferrocement manhole covers Casion/concrete 50-40
15. Ferrocement water tank Rigid PVC 60



PROMOTING SAFER BUILDING CONSTRUCTION: EXPERIENCES OF
KVERMP

Amod Mani Dixit, Shiva Bahadur Pradhanang, Ramesh Guragain, Ram Chandra
Kandel, Surya Narayan Shrestha, Brian Tucker, Laura Dwelley Samant, Yogeshwor

Krishna Parajuli, National Society for Earthquake Technology

Background

To date, most residential buildings (even in urban areas of Nepal) do not receive any rational design for
strength. Even though most municipalities (58 altogether) do have a system of building permits, there is
no provision in the process to check strength criteria. The building permit process takes into account only
the compliance related to planning (ground coverage, FAR) and building by-laws (height, provision of
toilet, sewer and solid waste disposal). Kathmandu and Lalitpur municipalities now require some
structural drawings (not design) for buildings with more than three storeys or a 1000 sq. ft. plinth area.
Thus, there is poor institutional and technical capacity within the local authorities for implementing
strength-related provisions if they were to be introduced in to the building permit process.

On the professional front, too, there is no system of controlling the professional standards of
engineers/designers through reference to professional qualifications/ membership, peer review process or
by legal means. Owner-builders who follow the advice of local craftsmen build more than 98 % of the
buildings in Nepal. Neither the owner builder nor the crafts persons are not aware of the possible
disastrous consequences from an imminent earthquake. Neither do they have adequate access to
information related to safer building practices and incorporation of simple earthquake-resisting features
at nominal extra cost. Even the building construction projects funded by national and multilateral
agencies do not spell out any requirements related to seismic safety when they hand over the terms of
reference to their consultants.

“As many as 60 percentages of all buildings in Kathmandu Valley are likely to damaged heavily, many
beyond repair” is the result of loss estimation during earthquake scenario preparation under Kathmandu
Valley Earthquake Risk Management Project, which was implemented by the National Society for
Earthquake Technology – Nepal and GeoHazards International, as a part of Asian Urban Disaster
Mitigation Program of the Asian Disaster Preparedness Center with core funding from the Office of
Foreign Disaster Assistance of USAID. The Project had four objectives: 1) evaluate Kathmandu Valley’s
earthquake risk and prescribe an action plan for managing that risk; 2) reduce the public schools’
earthquake vulnerability; 3) raise awareness among the public, government officials, the international
community resident in Kathmandu Valley, and international organizations about Kathmandu Valley’s
earthquake risk; and 4) build local institutions that can sustain the work launched in this project.

The Earthquake Risk Management Action Plan, created by KVERMP included among the top 10 priority
actions the followings:

NSET will request the Ministry of Housing and Physical Planning to constitute the Building Council and
direct it to draft the rules and procedures for implementing and enforcing the building code, and formally
adopt requirements to implement and enforce the building code.
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NSET will work with the Ministry of Housing and Physical Planning and others to prepare training
materials and provide training for building inspectors, masons and engineers on applied aspects of design
and construction of buildings to conform to the Building Code.

NSET will manage and co-ordinate the "School Earthquake Safety Project" which will (1) inform
selected communities about the vulnerability of their schools and what can be done to reduce the risk; (2)
prepare school-specific plans for improvements in seismic safety; and (3) mobilize support to improve
the safety of the school buildings.

NSET will encourage engineering institutes to develop and offer short courses for practicing engineers
on earthquake engineering principles and procedures.

Implementation

NSET’s current effort is directed towards implementation of part of the Earthquake Risk Management
Action Plan for Kathmandu Valley. Among others the promoting safer building construction is one of the
focus areas. 

Analysis of Existing Building Construction Mechanism 

With the aim to better define the problem and its mitigation NSET's approach has been to look into the
prevailing building construction mechanism.

Type of building construction mechanism

There are three distinct types of building construction mechanism in practice in Nepal. 

A. Engineered Constructions: 

These are the structures (e.g., buildings) that is designed and constructed as per standard engineered
practices. In case of buildings, engineered construction are those that are supposed to have undergone the
formal process of regular building permit by the municipal or other pertinent authority. The formal
building permit process is supposed to require involvement of an architect/engineer in the design and
construction for ensuring compliance to the existing building code and planning bylaws. In Nepal, formal
building permit process is implemented only in urban areas. Building code exists but not implemented
strictly! Consideration of seismicity on building design depends upon the individual initiative of the
designers and the availability of fund. 

B.  Non-engineered Constructions: 

These are physical structures (e.g., buildings) the construction of which usually has not gone through the
formal building permit process. It implies that the construction of non-engineered building has not been
designed or supervised by an architect/engineer. Such buildings are obviously prevalent in the rural or
non-urban (including urbanizing areas in the periphery of municipal areas). Although building by-laws
exist and complied within municipal areas, they do not demand structural design considering earthquake
effects during building permit process. Thus, a large percentage of the building stock even in Kathmandu
Valley is non-engineered as the structural design is not considered in during design and there is no
involvement of engineering professionals during construction phase in most of the cases. In the urban
areas of Kathmandu, it is estimated that more than 90 percent of existing building stock are non-
engineered (partly because there are many old historic buildings), and every year about 5000 more such
non-engineered buildings are added.

C. Owner-built buildings: 
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These are buildings constructed by the owner at the guidance and with the involvement of a head-mason
or a carpenter who lacks any modern knowledge on earthquake resistant construction. Traditional
construction materials such as timber, stone rubble or brick (fired or un-burnt) and mud as mortar are
used. There is usually no input from any engineer. These are usually rural constructions. However, such
constructions are seen also in the poorer part of a city, or in the city suburban areas.

There is an increase in the prevalence of frame-structures now days. Unfortunately, many of them are
non-engineering, which is a potentially high vulnerability situation.
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Resources distribution in comparison to construction mechanism

The ratio of the number of buildings with different construction mechanism and efforts to prepare
necessary manpower and documents can be compared with these two inverted triangles. The first triangle
shows the ratio of buildings by different construction mechanism and second one the existing resources
allocation. For real implementation of earthquake resistant measures the scenario should be changed.

Trends in building construction in Nepal

Building Typology and Classification

The buildings of Kathmandu Valley are of the following types, as indicated by the building inventory
survey. 

Table 1:  Definition of building typologies in Kathmandu Valley

No. Kathmandu
Valley
Building
Types

Description Percentage
(%)

1 Adobe: These are building constructed using sun-dried bricks
(earthen) with mud mortar for the construction of the
structural walls. The walls are usually more than 350
mm.

19

2 Stone: These are stone-masonry buildings constructed using
dressed or undressed stones. All the surveyed buildings
of this typology have used mud as the mortar.

7

3 Brick in
Mud: 

These are the brick masonry buildings with fired bricks
in mud mortar. In urban areas, the buildings with adobe
inside and an outer layer of fired brick were taken as
brick in mud.

18

Building production
mechanism

Engineered

Non-engineered

Resources to train necessary
manpower

Non-engineered

Engineered
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4 Brick in
Cement

These are the brick masonry buildings with fired bricks
in cement or lime mortar. All the surveyed buildings of
this typology have used cement as the mortar.

21

5 Reinforced
Concrete
Frame

These are the buildings with reinforced concrete frame
with unreinforced brick masonry infill with cement
sand mortar in general. In most of the cases The
thickness of the wall is 230mm(9”) and column size is
predominantly 9”*9”.

23

6 Others Mixed buildings like Stone and Adobe, Stone and Brick
in Mud, Brick in Mud and Brick in cement etc. are
other building type in Kathmandu valley.

12

Age of buildings

More than half of the existing buildings in Kathmandu Valley are less than 20 years old, while about a
third of them are less than 10 years old. This fact shows the rapid urbanization process in the Valley.
However, about 21% of the total buildings are more than 50 years old indicating to a high vulnerability,
especially if one considers that the predominant type of older buildings, both in urban and rural areas, is
either adobe or brick/stone masonry in mud mortar.
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  Age of the Kathmandu Valley Buildings 
 (Residential, Commercial, Industrial, Institutional)
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  Relation of Age and BuildingTypology in Kathmandu Valley
( Residential, Insdustrial, Commercial, Institutional) 
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Adobe 31% 52% 36% 31% 39% 22% 12% 4%

Stone 7% 5% 14% 16% 8% 11% 6% 5%

BM 34% 28% 32% 31% 31% 21% 14% 4%

BC 4% 0% 0% 4% 13% 18% 29% 34%

RC 0% 0% 2% 4% 3% 11% 25% 49%

Stone and Adobe 4% 2% 2% 4% 0% 1% 0% 0%

Stone and BM 2% 0% 5% 0% 1% 3% 1% 0%

BM and BC 6% 3% 7% 4% 2% 10% 9% 1%

Others 11% 11% 2% 4% 3% 3% 3% 3%

More than 70 
years 60 to 70 years 50 to 60 years 40 to 50 years 30 to 40 years 20 to 30 years 10 to 20 years Within 10 years

Total Number of Sample Surveyed=1183

From the above chart it is seen that, a significant growth in brick-in-cement and RC frame constructions
started only 20 and ten years ago respectively. During these years, the proportions of adobe and brick-in-
mud buildings are on a significant decrease

 Mud based construction 

Cement Based Construction
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Defects in Existing Buildings

Mud-based buildings (adobe, and brick or stone masonry in mud mortar) are the building types with the
maximum of visible defects such as cracks, wall separation, bulging, and tilting of walls. On the
contrary, cement-based constructions such as brick-in-cement and RC frames exhibit lesser visible
defects. However, about 12% of the surveyed brick masonry buildings in cement mortar exhibit vertical
cracks, 6% show diagonal and horizontal cracks, and about 6% show separation of walls. Major problem
in the RC construction (in about 5% of the buildings) is the development of horizontal crack, mostly
along the wall-beam contacts.

Dampness is a serious problem in all-building typologies.
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 Prevailing Defects in Kathmandu Valley Buildings
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Diagonal Cracks 31.1% 44.2% 29.6% 6.0% 2.2% 50.0% 41.7% 19.4% 27.5%

Vertical Cracks 53.5% 65.1% 38.5% 11.6% 4.1% 66.7% 58.3% 22.6% 37.3%

Horizontal Cracks 15.8% 24.4% 22.1% 6.4% 4.9% 16.7% 16.7% 21.0% 13.7%

Separation of Walls 33.3% 19.8% 21.6% 6.0% 2.6% 75.0% 33.3% 9.7% 25.5%

Bulging of Walls 24.1% 25.6% 14.6% 1.2% 0.0% 33.3% 16.7% 1.6% 21.6%

Delamination of Walls 7.9% 9.3% 7.5% 0.4% 0.7% 16.7% 8.3% 3.2% 11.8%

Tilting of Walls 10.5% 10.5% 9.9% 0.0% 0.0% 25.0% 25.0% 0.0% 15.7%

Dampness in Walls 50.9% 20.9% 39.0% 20.7% 14.9% 41.7% 33.3% 33.9% 45.1%

Adobe Stone BM BC RC Stone and 
Adobe

Stone and 
BM
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Total Number of Sample Surveyed=1183

 

Identification of these trends is based largely on the building inventory and vulnerability assessment
carried out in 2001 by NSET under the JICA sponsored project "The Study on Earthquake Disaster
Mitigation in the Kathmandu Valley, Kingdom of Nepal". It is assumed that the results of this work
largely reflect the building construction trend in urban areas of Nepal.
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Implementation Strategy for achieving seismic safety in Buildings

Towards promoting safer building construction NSET has been playing instrumental role in advocating
the issues related to general and specific seismic safety requirements including in owner built buildings.
Through a partnering approach with various organizations and stakeholders NSET is supporting the
launching of public awareness programs, in conducting training programs at community levels, in
integrating seismic resistance into the process of new construction, in increasing the safety of school
children and school buildings, in improving the seismic performance of existing buildings and in
increasing the experts knowledge of the earthquake phenomenon, vulnerability, consequences and
mitigation techniques etc. 

Considering rapid erection of new buildings in Kathmandu Valley and by taking account the large
number of existing unsafe building stocks; two-pronged strategy is taken to achieve earthquake resilience
of buildings in Nepal, as given below.

New Construction: Stop Increasing Risk, all new construction should be earthquake resistant so that
there is not increase in risk.

Existing Buildings: Decrease Unacceptable Risk, existing structures should be either retrofitted or
reconstructed to withstand reasonable shaking.

Three Approaches of Implementation

As there is existence of different construction mechanisms, the different approaches are necessary to
meet the purpose. Either formally or informally, three major approaches have been taken for promoting
safer building construction practice in Nepal. The three major approaches are: A) Top-Down approach
B) Bottom – Up approach and C) Horizontal Networking.

A. Top – Down Approach
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The easy way to improve the earthquake resiliency of engineered construction is formulation and
implementation of good seismic code of practice. Now the “Building Act” has been passed by the
parliament and laws are being formulated for actions. As a second way of implementing building code, it
is now passed by Nepal Bureau of Standards and Metrology as Nepal Standard, in the initiation of NSET.

Bottom – Up Approach

As most part of the buildings fall under non-engineered construction mechanism, more effort has been
paid to intervene this type of construction mechanism by various ways. 

Calendar: A step of building code implementation is publication of calendar with simple earthquake
resistant construction technique, and is the most effective and successful event. Many municipalities,
inside and outside the valley, are now using our calendar during their building permit process. The
number of involvement of different municipalities per year is increasing. 

Mason Training under SESP: Different means are employed to transfer the technology to community
grass- root. The whole execution of project is designed as a tool of developing skilled manpower in
earthquake resistant construction in local level. In all the process of seismic retrofitting and
reconstruction, Engineers of NSET-Nepal work with masons illustrating them the details and complete
procedures. It is observed that the conventional teaching and instructions to them can not yield the
desired quality work. But, the perception of masons seemed much higher, given the instructors
(Engineers) themselves do the work at first, telling them reasons behind it. This method avoids the
improper reasoning and judgments made by masons in the ground of their previous knowledge and level
of thinking. However indigenous knowledge and effective techniques gained from their long experiences
are duly considered and employed to the best possible. It makes them work as usual practice, in highest
precise level. It is all in form of on-job- training. Besides it, separate training courses about construction
are conducted in form of classes. The training is placed at respective Schools. The target group is
craftsmen of village but it is opened to all those are interested. The technical knowledge of earthquake
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resistant construction is given to them systematically. The presence and participation of villagers and
craftsmen is higher as expected attributed to raise awareness level of community people about earthquake
by means of other supplementary activities and craftsmen’s feelings on need and importance of such
earthquake technology. They have seen their future in this ‘modern’ Technology that they should be
equipped with and took part in it with much enthusiasm.

Obviously, the common people, during the training session, show high concerns over the matters that
how their own houses are built. Masons pay much effort to know about for and against aspects of their
conventional practices, need to adopt new methods, extent of change, solution to problems that the
change may bring about and its harmony with seismic retrofitting and reconstruction of school, which
they witnessed. It is noteworthy that once trainees be convinced and equipped with seismic resistant
techniques, they also asked the methodology to convince and teach others about it. 

 The training courses follow hierarchical procedure starting from problem identification to end at testing
of methods of learned. The training are basically in form of interaction including speeches, Photographs
display, presentation of slides and drawings in overhead projectors, visit to place where methods are
being employed in school and tests. Attention is paid to the level of trainees’ knowledge and perception
capability while presenting any items during training. 

Once weak points of prevailing construction are described and consequences are presented through
photographs of past earthquakes, it stroke trainees’ mind and so they start to mull over it. Solutions are
explored from their side and shaped to standard techniques. All the knowledge and skill are backed by
practical real structures in school retrofitting and EQ resistant new construction. Several tests are
conducted to support the knowledge in relation to effect of placement of reinforcement rod in beam/slab,
quality of work governed by material and workmanship like excess water effect, curing effect etc. 

House Owner Consultation Program: A weekly program to give advice and orientation about
earthquake resistant construction is run for house owners who are going to construct new house. Small
improvement in design and construction of buildings can make large change to its overall earthquake
resilience. NSET engineers describe with the help of photographs, slides show and small physical models
about the prevailing and recommended construction techniques. The program is fruitful to the public who
has not access to engineers.

Nepali Version of Mandatory Rules of Thumb and Design Guidelines: NSET Nepal has now translated
five documents (Three mandatory rules of thumb and two design guidelines) into Nepali and they are
under publication.

Horizontal Networking:

National Forum for Earthquake safety: National Forum for Earthquake Safety (NFES) which consist of
several professional organizations, municipalities and government offices and of which NSET is a
member is now formulated and also working towards implementation of National Building Code of
Nepal. Lalitpur Sub-Metropolitan City (LSMC) is now taken as pilot project area and work is started.
LSMC has now made following decisions:

NBC shall be applied from May 15, 2002 within LSMC

All applications for building permit for new buildings will be subjected to additional procedures for
application of NBC and warranty of Earthquake Safety Requirements.
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Working with Institute of Engineering:  NSET-Nepal is taking some M. Sc. Students of structure as
intern and accepting some groups of (1-2 groups consisting of 5-6 students in each group) as project
researcher which allow to students to understand the earthquake risk of Nepal and necessity of
earthquake risk mitigation and preparedness in general and earthquake engineering principles and
procedures in particular. As the graduates of academic institutions, vocational training centers, trade
schools etc. are the ones who will be shouldering responsibilities at different levels in the professional
field, NSET Nepal has recommended incorporating seismic resistant design and detailing as well as
guidelines/manuals in the regular academic curricula of bachelor’s level of engineering but it is still to
implement. 

Working with WHO and Ministry of health: NSET-Nepal conducted the project "Structural Assessment
of Hospitals and Health Institutions of Kathmandu Valley" jointly with, World Health Organization and
Ministry of the Health, HMGN. The purpose of this study was to develop/apply appropriate methodology
for the evaluation of earthquake vulnerability of the medical facilities in general, and to understand the
actual situation of the reliability of the medical facilities in Kathmandu Valley, in particular. 

Another project “Non-Structural Vulnerability Assessment of Hospitals and Health Institutions in Nepal”
will be started in August 2002 and major work will finish in October 2002.

Lesson Learned

Institutionalization is long-term process

To achieve better seismic performance of buildings the approach and processes should address the needs
at more than one level and take into account the grass-root realities. It must create an awareness that
leads to an increase in demand for safer buildings and accompanying skills. It must strengthen
capabilities at all levels. It should allow some flexibility in how the various levels of safety
norms/standards are adopted. 

These should be applied incrementally in keeping with the varying and increasing need of the target
groups and target buildings. Such an approach will create a climate of easier acceptance and will be
simpler to implement. 

Two-pronged strategy should be taken

Analyzing socio-economic level and availability of human resources, it is very difficult to retrofit all
residential buildings. The cost involved in retrofitting is also more in comparison to the cost involved in
incorporating earthquake resistant features in new construction. Thus, in case of residential buildings, the
easy way to intervene is for new construction. But, in case of important public buildings for example
schools, health centers or police centers should be retrofitted as these buildings play vital role. 

In Urban Areas: Retrofit Masonry Buildings, Construct Earthquake Resistance RC Buildings

Trend shows that adobe and mud based construction in urban area is significantly reduced and a
remarkable growth in brick-in-cement and RC frame constructions started in these years. So, to stop
increasing risk RC construction should be intervened to make earthquake resilience. For decreasing
existing risk, existing masonry (Brick in Mud, and Brick in Cement) structures should be retrofitted. But
in Rural areas, intention should be paid to incorporate earthquake resistant elements in brick in mud or
stone in mud buildings.

Retrofitting is a better and feasible option
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For decreasing existing risk of structure to earthquake there are two options. Either pull down the
structure and reconstruct it, or retrofit it.  From cost comparison, it is seen that retrofitting is quite a
promising option unless the building has lost its structural value and cannot be saved or the modern day’s
functional requirements of the building have changed. 

The following table is based upon the experience of SESP/NSET, and suggests to undertake retrofitting
upon condition of technical feasibility.

Table: Comparison of Options

Criteria Demolition & Reconstruction Retrofitting

Involved Costs High Low

Time for Construction > 1 year 3-4 months

Disturbance to School Function High Low

Disposal of Scrapped Materials Big Problem No Problem

Technology (adaptability) Usual, so no excitement New, so high excitement,
need Training.

Potential Impact (Replicability) Low/Medium High

Only one approach may not work

Seismic safety of buildings has to be improved by better use of material and improved technology and
skill in one front and by legal enforcement and awareness rising in the other. The approach of creating
building act and laws can provide legal environment where as awareness at community level or training
to masons transfer the ownership and the process will be sustainable.

Approach should be taken as gradual increasing safety

Although, inherently weak materials and its improper use and poor technology/skill make the owner built
buildings unsafe and earthquakes in Nepal are recurrent leading to high casualty, destruction and
economic loss result from unsafe buildings; it is almost impossible to change the construction scenario at
once where locally available materials will continue to be basic building materials for the majority of
buildings.

In technological aspects, the local craftsmen play pivotal role. Technicians and engineers have little
control over the construction of owner built buildings. Proper training of craftsman can built his
confidence, in using the technology and skill to construct safer buildings.

Thus, the appropriate technology should be developed or transferred. For example, instead of changing
very high strength construction material or applying higher technology in construction, stitching the
walls, providing bands, tying roofs and floors and vertical rods at corners etc. in case of masonry
buildings and improving ductile detailing, and workmanship in case of RC buildings are important than
adopting new construction material. 

Programs like school earthquake safety programs should be continued

In all the villages where SESP has conducted, the house owners of respective locality have been
replicating the construction methods employed in school building to construct their private houses
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without intervention from NSET-Nepal. Except some minor features, newly constructed houses adopt all
basic earthquake resistant construction technology like bands, wall stitching, vertical tensile reds etc. It
shows higher level of perception on what masons are trained. Obviously, it can be said that the process of
replication would multiply in future to set a new technological culture in construction. In this aspect, the
retrofitting project of school has much higher social value compared to other risk reduction programs that
hardly are able to translate technology in real ground in root level.



ENSURING SAFER BUILDING CONSTRUCTION PRACTICES IN
SRI LANKA

Geethi Karunaratne, Center for Housing Planning and Building

1.0 Background

Sri Lanka Urban Multi-Hazard Disaster Mitigation Project (SLUMDMP) is the Sri Lanka country project
under the Asian Urban Disaster Mitigation Program (AUDMP) implemented by the Asian Disaster
Preparedness Center (ADPC), Bangkok with assistance from the USAID/OFDA. This project is being
implemented by the Centre for Housing Planning and Building (CHPB), with technical inputs from
National Building Research Organization (NBRO) and Urban Development Authority (UDA).

2.0 SLUMDMP Activities related to Safer Building Construction Practices

During the main project period several activities were undertaken for ensuring safer building practices.
Some of these a re listed below:

 Development and publication of Guidelines for Construction in Disaster Prone Areas with the
main aim of reducing disasters caused by improper construction practices

 Development and publication Guidelines for Stabilization of Areas Prone to Landslide Disaster
in local language

 Training and awareness activities for relevant personnel at national and local levels

As an activity of the Replication Phase of the project, it was proposed to develop building codes based on
the aforesaid guidelines. Training and awareness activities for relevant personnel too were undertaken
during this phase.

For monitoring and providing guidance during implementation of these activities proposed in the
Replication Phase of the project, a Ministerial Committee was appointed comprising appropriate
professionals for advice and guidance under the chairmanship of the Additional Secretary (Technical) of
the Ministry of Urban Development, Housing and Construction at the time.

The TOR of the committee were:
 To advise and guide on the preparation of the guidelines for each disaster separately in a more

consistent manner than in the already available guidelines
 To initiate action for legal framework for disaster mitigation

This ministerial committee after lengthy discussion decided that it would be more appropriate to publish
guidelines in a consistent manner after revising the present guidelines rather than developing building
codes.  Based on such improved guidelines it would be possible to make the adoption of the same
mandatory by incorporating the same within the scope of relevant Acts and Regulations at national and
provincial levels.  Such legal framework would recommend using these guidelines during planning,
design and construction in disaster prone areas for different selected natural hazards.  

2.1 Training and public awareness activities

2.1.1 Training and awareness 

Training and awareness were carried out for technical personnel including engineers, planners,
consultants, clients, contractors etc. at national and local levels on how to use the guidelines.  The target
group included the following categories:

 Engineers
 Technical officers
 Supervisors
 Contractors



Promoting Safer Building Construction

Regional Workshop on Best Practices in Disaster Mitigation 247

Awareness programs were carried out for the following:
 Craftsmen
 Contractors
 Supervisors
 Technical officers
 Individual home builders

Apart from the direct project activities, training and awareness programs were conducted under other
programs by other agencies related to the project partners.  Some examples are:

 As subjects in the construction management training courses of CHPB
 Training under the ADB funded Urban Development Low Income Housing Project (UDLIHP)

for engineers and technical officers
 In the project replicating town – Nawalapitiya Urban Council with their funding
 Training for engineers and craftsmen under the project viz., “Livelihood Options for Disaster

Risk Reduction in South Asia”, which is a joint collaboration of Nawalapitiya UC, NBRO and
ITDG South Asia

 Training for technical officers (project implementation officers), land surveyors and managers
etc. of the Plantation sector in collaboration with Plantation Housing and Social Welfare Trust

 Land use planning officers attached to the Land Use Policy Planning Division of the Ministry of
Lands 

2.1.2 Public Awareness 

Public Awareness by following mechanisms were carried out:

 Awareness seminars and other programs
 Dissemination through distribution of simple awareness brochures/leaflets
 TV/Radio programs, Newspaper articles etc.

2.2 Legal Framework for Safer Building Construction Practices

The aim during the project replication period was to establish legal framework through the following
activities:

 To make necessary amendments in the following enactments as appropriate for making the
adoption of relevant planning and construction guidelines mandatory:

 Acts of national level authorities (E.g., National Disaster Management Act, Urban
Development Act, National Physical Planning Act, Town and Country Planning Act,
Construction Industry Act)

 Statutes of Provincial Councils 
 Ordinances or Acts of Local Authorities

 Institutionalization of the adoption of the guidelines in different agencies as required by the
above, once amendments done

During the main project period action had been initiated in the Sabaragamuwa Province Provincial
Council to make Disaster Mitigation mandatory within the Council through inclusion of a section in the
Provincial Environment Act, which will make it mandatory to adopt the Guidelines in disaster prone
areas and implement other disaster management activities once the Statute is resolved, which is presently
being considered by the Attorney General’s department.  In consequence, it was decided to request the
other Provincial Councils too to initiate similar action.  Letters of request were sent to Chief Secretaries
of the respective provinces with a Draft Proposal for consideration, which is given in Annexure I.

In the process of its activities, SLUMDMP was able to achieve the following activities related to
establishing legal framework that would promote safer building practices:
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 Integration of natural disaster aspect in to the Land Use Policy developed by the ministry of
lands.  One of the objectives of this policy is to reduce natural disasters in Sri Lanka through
effective land use.  The policy includes aspects of mitigation of natural disasters such as,
landslides, floods, coastal erosion, cyclones and lightning.

 Incorporation in the goals and objectives of the National Physical Planning Policy of National
Physical Planning Department (NPPD)

 Incorporation in the goals and objectives of the Western Province Regional Structure Plan of
NPPD

 This aspect has also been incorporated in the framework for the proposed Environmental
Guidelines for the housing Sector

2.3 Hazard zonation mapping for safer building construction practices

In the demonstration Phase one main activity was the hazard zonation mapping for the demonstration
city and replicating cities.  This was undertaken by the NBRO (Landslide hazard zonation) and UDA
(Flood zonation and infrastructure maps) and map workbooks.  Such maps provided the councils with
information for developing the revised land use zonation maps taking the natural disaster consideration,
and finally it would help in controlling haphazard development in prone areas ensuring safer building
practices.  Flood mapping in the Colombo Municipal Council area will serve similar purpose.

The partner agency NBRO has undertaken an assignment on Landslide Zonation Mapping from the
Central Province Provincial Council, which includes training as well.  The mapping work is in progress
at present and training will commence in time to come.  Identification of critical, moderate and safe areas
and creating awareness on the building practices to be adopted in different areas will promote building
practices in the central hilly province.  So far in this province, hazard zonation mapping has been done
under SLUMDMP only in Nawalapitiya UC and Kandy MC, where the development plans have been
prepared incorporating natural hazard consideration.

3.0 Strengths, Obstacles and Lessons Learnt

Strengths

 The high level of co-operation from the Mayor and officials of the Ratnapura Municipality and
replicating cities was a strength for the implementation throughout the activities of hazard
identification, mapping, training etc.

 The high level of co-operation from the Chairman of the Nawalapitiya Urban Council for the
implementation of additional training activities in addition to those under the project was a great
strength

Opportunities

 Technical training under the ADB funded Urban Development Low Income Housing Project
(UDLIHP) entrusted to the CHPB was opportune as it made it possible to incorporate the
training on Guidelines for Construction in Disaster Prone Areas as one subject I training for the
technical personnel in the selected local authorities. 

 The possibility to include this aspect as a subject in the construction management training
courses of CHPB

 Training for engineers and craftsmen under the project viz., “Livelihood Options for Disaster
Risk Reduction in South Asia”, which is a joint collaboration of Nawalapitiya UC, NBRO and
ITDG South Asia was an opportunity

 Training for technical officers (project implementation officers), land surveyors and managers
etc. of the Plantation sector in collaboration with Plantation Housing and Social Welfare Trust
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 Opportunity to train the land use planning officers attached to the Land Use Policy Planning
Division of the Ministry of Lands

 The assignment on Landslide Zonation Mapping to NBRO from the Central Province Provincial
Council is an opportunity. This also includes training on Guidelines for Construction in Disaster
Prone Areas.

Obstacles

 Due to the delay in identifying Kandy MC as a replicating city, its officials did not get the
opportunity of participating in most of the training activities.  This was a drawback.

Lessons Learnt
 Political patronage is essential for successful implementation of such activities.
 Successful execution of project activities has a rippling effect that it creates opportunities for

initiating new endeavours by other interested parties including funding.

References:

1) SLUMDMP, Guidelines for Construction in Disaster Prone Areas, September 1999
2) SLUMDMP, Guidelines for Stabilization of Areas Prone to Landslide Disaster in local

language, January 2000
3) SLUMDMP Process Documentation Report, 1999 
4) SLUMDMP Project Completion Report, May 2000
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Annexure I
DRAFT PROPOSAL

(RESOLUTION/STATUTE) TO PROVIDE FOR MEASURES TO MITIGATE THE IMPACT OF
NATURAL DISASTERS WITHIN THE PROVINCIAL COUNCIL (or these could be included in a
Statute to Establish a Provincial Environmental Authority if already envisaged)

The (resolution/statute) is to make the following mandatory:

a) To have a Provincial Natural Disaster Management Policy in compliance with the National Disaster
Management Policy in order to 

 i. Integrate natural disaster mitigation aspect in development planning by complying with
Guidelines for Planning in Natural Disaster Prone Areas and Guidelines for Construction in
Natural Disaster Prone Areas

 ii. Develop and implement Disaster Mitigation Action Plan
 iii. Develop and enforce Emergency Management and Response Plan within the Province.
 iv. Provide continuous training and awareness as necessary for PC politicians, administrators

and other staff; professionals and other public and private sector officials active in the
province; and the community.

b) To establish a Provincial Natural Disaster Management Advisory Committee with representatives
from   

 i. Central Environmental Authority or Provincial Environmental Authority (if established
separately) 

 ii. Urban Development Authority
 iii. Local Authorities
 iv. Organizations providing services within the province
 v. Any other government organizations having similar objectives (such as, Coast Conservation

Department, Upper Watershed Management Division of Mahaweli Authority etc.)
 vi. Non-Governmental Organizations active in the province having similar objectives
 vii. Public and private sector enterprises/agencies carrying out business in the province (Eg.,

Gem and Jewellery Authority, Geological Survey and Mines Bureau etc.)

c) For local authorities (LA) within the province, to establish a Disaster Management Steering
Committee complying with the Provincial Disaster Management Policy for 

 i. Initiating and monitoring natural disaster mitigation activities in the LA
 ii. Providing measures for the rehabilitation and reconstruction after a disaster
 iii. Developing a Natural Disaster Mitigation Action Plan and implementing activities therein 
 iv. Developing an enforcing Emergency Management   and Response Plan for the LA and

regularly updating and monitoring same.
 v. Promoting training and public awareness within the LA

d) To make it mandatory for the local authorities (LA) within the province, to comply with Guidelines
for Planning and Construction in Natural Disaster Prone Areas in the following activities of the local
authority:

i. Identification and Zonation of natural disaster prone areas within the administrative
area of the LA.

ii. Development or revision of the land use zonation plan considering the natural disasters
prevalent in different areas within the Local Authority

iii. Preparation of the Development Plan for the LA based on the landuse zonation plan for
gazzetting.

iv. Revision if necessary of the Development Control Procedure of the LA by revising the
application form incorporating this aspect applicable for natural disaster prone areas
and stringent monitoring of the development activities.



MORE TO LOSE: ESTABLISHING COMMUNITY CAPACITY TO REDUCE
VULNERABILITY TO ECONOMIC LOSS CAUSED BY STORM DAMAGE

TO HOUSES IN CENTRAL VIET NAM

John Norton & Guillaume Chantry, Development Workshop France

ABSTRACT

Vulnerability in domestic shelter in central Vietnam is a critical and under-addressed issue.

Families are extremely poor, but despite this over the past decade they have been investing their scarce
resources in building better housing. Unfortunately this investment is insecure, because storm resistant
techniques are not applied. Too often unnecessary damage is caused by the annual round of storms that
hit the coast. But this damage can be avoided if families make the extra effort to strengthen their homes
by applying ten key but simple points of storm resistant construction. Preventive action to strengthen
community and domestic buildings is an effective and cost efficient manner of reducing economic and
material vulnerability. 

This paper presents the results of a project designed and managed by Development Workshop France
(DWF) in Thua Thien Hué province, central Viet Nam, since 1999 that promotes preventive
strengthening.

The project objective is to reduce vulnerability and damage in houses through preventive
strengthening of existing buildings. This in turn helps secure family investment in shelter and

enables families to subsequently invest in improvements, not repairs to damage caused by storms.

DWF has developed an interactive programme in each village that works to stimulate short and long
term awareness of the need to take preventive strengthening in building and rebuilding. The project
works with women’s groups, local communities and schools, and with a strong relationship with local
government. It demonstrates how preventive action can realistically be applied on existing homes and
village buildings, showing achievable, durable and affordable strengthening within the community that
respect local habits and resources. 

Through animation and demonstration, the project has been successful in changing grass roots and
official attitudes.



Promoting Safer Building Construction

Regional Workshop on Best Practices in Disaster Mitigation252

More To Lose: Establishing Community Capacity To Reduce Vulnerability To Conomic Loss
Caused By Storm Damage To Houses In Central Viet Nam

The risk of storm damage to homes in central Viet Nam

The social and economic context
In the past decade Viet Nam has been emerging from decades of poverty and strife, and opening up
opportunities both nationally and domestically. Poverty1 decreased from 60% to 37% between 1993 and
1998, and while levels of poverty in rural areas have remained higher there has nevertheless been a
relatively steady improvement over recent years.

This encouraging growth and improvement in general conditions can in large part be attributed to the
economic reforms launched by the Vietnamese government in 1986, doi moi, which moved Viet Nam
towards a market economy and contributed to a growth in family revenues. More families have been able
to make small investments to acquire commodities such as bicycles, and the last decade has seen the start
of formalised opportunities to borrow for income generation activities.  

Nevertheless, despite this encouraging picture a significant proportion of families still live below the
poverty line. A large proportion of families also live precariously just above it. Many of the latter
families are ‘temporarily poor2’, resorting to a variety of activities in order to survive with irregular
incomes. In this context, reducing vulnerability3is a key to reducing poverty. 

It only takes a small mishap for a family to return to conditions of near starvation, ill health and debt.
Making sure that the home and its contents are not at risk is therefore a fundamental need.

The importance of the home
For most families their home is one of the largest investments that they will ever make. A decent and
storm resistant home provides security to the family, for family health and family possessions, including
those needed for income generating activities. 

Achieving a decent and structurally resistant home has invariably required enormous effort and saving.
But families also describe how this incremental investment has often been destroyed by typhoons and
floods. Such destruction occurs largely because neither materials nor structure have been used in a
manner that assures the security of the building. Many families tell of the repeated destruction of their
home by storms.

Vulnerability: the risk and impact of typhoon damage
The risk of destruction is ever–present. Viet Nam is one of the most disaster prone countries of the
world. Major disasters occur at least every decade. There are indications that the severity of storms is
increasing4: the floods in 1999 that hit central Viet Nam were the worst in living memory; families still
talk of the huge losses that occurred in the 1997 massive typhoon Linda when 300 000 houses were
destroyed and many more damaged. 

Although less destructive, the coast is hit annually by tropical storms at a rate of 4 or 5 a year or more5.
What are in effect “regular” disasters cause extensive and often repeated damage to housing and
infrastructure as well as losses to agriculture and fisheries. 

                                                
1 Where a family cannot satisfy the bare necessities of life. Viet Nam Living standards survey 1997 – 1998, Hanoi
1999, Viet Nam General Statistical Office.
2 Families whose income levels fluctuate above and below an acceptable minimum level during periods of natural
disaster and economic crisis (Vu Tuan Anh, GSO Viet Nam 1999).
3 World Bank report: "Viet Nam: attacking poverty",  November 1999.
4  Viet Nam country report, Climate Alert Volume 7, No 4 July-August 1994.
5 Tran Nhon, Vice-Minister , Ministry of Water Resources, Hanoi 1998.
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In parallel with economic growth, the levels of economic loss have climbed steadily since 1985, reaching
over 600 million USD by 19966. This reflects the increase in private and public investment that has taken
place.

Dealing with annual disasters
Whilst it is more difficult to provide protection against massive typhoons such as those that hit central
Viet Nam in 1985 and again in 1997, damage in the more frequent annual cyclones can and should be
largely avoided. 

Avoiding damage can be achieved at a far lower economic and social cost compared to that of
reconstruction by taking preventive action to increase the resistance of buildings and the resistance of
their components to the effect of typhoons, high winds and floods.

DWF experience of working with hundreds of families in Thua Thien Hué Province since 19997 has
shown that for an average house construction cost of 980 USD for 40m², an extra 15 - 30% needs to be
spent on making the building typhoon resistant. The same applies to communal facilities such as schools
and markets. 

Housing in evolution:  the renewal of housing stock has increased vulnerability to loss 
It is a paradox that the very real improvements that have been made in building have contributed to
increased vulnerability to loss, when this loss is considered in terms of the cost to the family of recovery
and rebuilding a damaged or destroyed home after a disaster. Because more time and money has been
invested in the home, this cost has become considerable. Vulnerability has in effect increased.

Fifteen years ago, the typical situation for villages in the centre of Viet Nam was a cluster of houses with
thatched roofs, a pole or bamboo frame, and bamboo mat walls. Most if not all of the materials came
from the locality, and many of these materials could be gathered. Capital investment in the home was
very low and few inputs were monetary, even though families have always set social importance on
getting, if they could, a good timber roof frame. Although many houses were frail and easily destroyed
by typhoons, recovery could be achieved at relatively low cost and depended significantly on family and
neighbour support. Once the immediate effects of a typhoon had subsided, village reconstruction took
place quickly.  

By the mid 1980’s change was taking place. Families had begun improving their homes. New and
purchased materials, such as cement, fired bricks and roof sheets, came into more widespread use. But
along with these changes in building practice many of the storm resistant features of traditional housing,
that, for example, had tied the roof down and held the structure together, have been neglected. 
There would appear to be four related reasons for this: 

• Ignorance: families interviewed8 often say that they do not know how to make their new house
stronger.

• Poverty: shortage of resources encourage people to make economies.  
• Belief in new techniques: people mistakenly place greater faith in new materials thinking they

are inherently more storm resistant. 
• Unfinished homes: the incremental process of building means that many homes have not been

finished, leaving parts of the structure weak and exposed. 

The result is that along with investments in improvement and new building, there is also more -
materials, investment and effort - at great risk of being lost and destroyed. 

What does this mean for a typical family with a monthly income of between 20 and 30 USD? 

                                                
6 Disaster Management Unit, UNDP, Web site data.
7 DW VN – database on house, improvement and strengthening costs.
8 "Case studies of beneficiaries families" Lam Ngoc Mai, July 2001, and "External evaluation" Tran Minh Chau,
June 2001.
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Their home9 with a floor area of 40m² and a terrace, represents an investment of between 650 and 1000
US$. The family may well have made their own cement tiles and blocks. But they will have bought most
of the other materials including cement and steel, clay roof tiles or roof sheeting if these are used, and
doors and windows. Help from the family and neighbours is very important, but as well many families
borrow money to cover the building costs, and often at extortionate rates from informal sources.
 
The effect is that, today, damage to your house costs much more to repair than it did before, and such
loss has a major economic and physical impact on the family and its health. Loss of roof tiles - a frequent
and avoidable occurrence in a typhoon - costs some 100 US$ to replace; loss of the whole house requires
many hundreds of dollars. 

To get an idea of the scale of this problem along the coastline of central Viet Nam, visual estimates by
DWF suggest that some 70% of provincial and rural housing in Central Viet Nam has been replaced or
renewed over the past 15 years. But sadly, of these, commune surveys in Thua Thien Hué indicate that
despite this investment in new building about 70% of housing stock can only be classified as ‘semi-solid’
or weaker, and thus very vulnerable to damage. 

As such, families are very vulnerable to loss.

Failure to take preventive action to ensure that such damage does not occur has a major effect of
diverting money away from economic growth, and family security and health.

What can be done?
In the face of repeated typhoons and disasters, the government and the international community has been
active in both responding to emergency situations and the provision of relief and support for
rehabilitation. The government assists where it can in the aftermath of each disaster, for example by
handing out roofing sheets to those who have lost their homes. When a disaster occurs, the donor
community also contributes to the process of rebuilding, and organisations such as the International
Federation of the Red Cross have been prominent in helping people acquire safe "core" houses. But
given the scale and the repetitive nature of the damage, donor support for reconstruction or building core
houses is inevitably limited in its impact and cannot reach out to a sufficiently large proportion of the
population. Until recently, government policy and prevention programmes have also focussed on
strengthening and developing infrastructure, securing land and sea based productive capacity and
protecting dykes and riverbanks10. 

Meanwhile, faced repeatedly with major losses, families and local communities have themselves to take
on most the burden of rebuilding, with only exceptional support. The cost of rebuilding is considerable,
and many families (a) have to borrow in order to recover, and (b) often find themselves living in houses
that are at best no stronger than before, and at worst, considerably weaker. 

What support there is does not necessarily make the best use of scarce resources. For example, in the
aftermath of typhoons and floods in 1999 that destroyed 10 000 houses and damaged 470 000 in central
Viet Nam, the prime minister decreed exceptionally11 that 1 million VN Dongs  (+/- 70 USD) be given to
each person whose house has been destroyed to help reconstruction: had this same money been used in
prevention would have had a lasting impact on reducing vulnerability and loss. Again in 2001 after
Typhoon Ling Ling, the province of Binh Dinh provided VN Dongs 3 millions to each family that had
lost its house – a sum that would have gone a long way to preventing this loss12.

                                                
9 Not including the kitchen, veranda and any annexes.
10 See, for example, the Central Provinces Initiative for Natural Disaster Mitigation in Central Viet Nam, Second
National Strategy and Action Plan for Disaster Mitigation and Management in Viet Nam, March 2002.
11 Central Committee on Flood and Typhoon Control “Official report on the damage and response to flood and
typhoons in the south-central and central highland provinces of Viet Nam.”  Hanoi , November 1999.
12 Viet Nam News Agency, Nov 12 2001.
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It is in this environment that DWF has applied its strategy: to
encourage people to take preventive action to safeguard the
investment that they have already made in their homes and
small local public facilities, by incorporating typhoon resistant
details into both existing buildings and new construction. 

A programme to promote preventive strengthening to
protect the home and family investment

The DWF programme in central Viet Nam demonstrates a
strategy that channels resources, including each family’s own
resources, into prevention rather than reconstruction. A long
term aim is too see this strategy widely adopted.

Building on earlier experience in Viet Nam between 1989 – 93,
since 1999 DWF13 has been working in the central Viet Nam
province of Thua Thien Hué with the population in all the
coastal districts. 

The strategy is to reduce vulnerability and damage in houses
and community facilities. 

The focus is on encouraging and assisting families to reduce
their vulnerability in a sustainable manner.

The idea at centre of the project is to encourage families to apply th
construction (see box) 

But the project itself creates the environment that makes
people aware of what should be done to reduce vulnerability,
aware of how to do it, and how to put this into practice. The
project creates the institutional, technical and financial
environment in which this takes place. And in collaboration
with families and the communes, it demonstrates how
strengthening of buildings is done. 

DWF’s actions work at two levels:

1. The commune: convincing through doing – local
partners who doubted that much could be done with
a small budget are now convinced by the project
strategy of support and mobilisation for preventive
strengthening.

2. Decision makers: DWF collaborates with
community and provincial leaders to encourage the
adoption of the strategy of support for preventive
strengthening of buildings in high risk districts and commune
initiative ti help expand the programme.

In the communes, the DWF project comprises three groups of action in

                                                
13 DWF is supported  by Canadian International Development Aid (CIDA), A
Canada Aid Foundation (FAVC)
14 Rural commune : from 3 to 10 000 inhabitants
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1. Animation: getting the message to the population that preventive strengthening is easy and
important

2. Developing the social and institutional environment that supports preventive strengthening. 
 Encouraging the formation of family groups for preventive strengthening in hamlets. 
 Building civic capacity with the People’s Committees to organise events, provide

support to families and advice on prevention.

3. Practical action and support : training, demonstration and finance
 Developing practical skills in the community and developing knowledge about safe

building.
 Demonstrating how preventive strengthening of existing buildings can be done.
 Developing access to small loans to cover some of the costs of strengthening one’s

home.

1/ Animation - getting the message across

A major issue is that families do not know that preventive strengthening is possible. They need to be
aware that prevention is essentially easy and affordable, and they need to know that it is much cheaper
than rebuilding after a disaster. 

To address this in each commune DWF organises a
wide variety of animation and awareness raising events
and distributes products with a prevention message.
Each activity – a play, a concert - deals in its own way
with the risk of storms, the damage they cause and the
action that one can take to reduce vulnerability, and
these events are accompanied by information handouts
and house-to-house visits with practical information.
The animation activities has been undertaken in
diversified forms which encourage the participation of
different groups of people (children, youth and families)
in each commune.

Many of the animation activities are designed to be
“memorable”, events that one will recall maybe
months or even years later. They include the
organisation of concerts with local musicians, singers
and poets, many of who perform their own material
written for the project. There are theatrical pays
(some written and performed by project staff). The
project provides songs and text used on commune
loudspeaker systems, and it makes use of radio and
TV. In 2001 during a special “damage prevention
week” a decorated old Renault bus toured each
commune to distribute information and it handed out
fans and hats with the project prevention message. In
2002 DWF in some communes is sponsoring
commune football matches as another publicity event.

The animation activities are an ongoing process with different events happening regularly in each
commune. 

Working with schools

DW works with primary and secondary
schools and kindergartens ; introducing the
theme of preventive strengthening into school
curricula with teacher training ; developing
activities such as painting competitions with
school children, and strengthening school
buildings.

Below: child’s drawing of a strengthened
house done in one of the project competitions
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2/ Developing the social and institutional environment that supports preventive strengthening - a
partnership between family groups and the Commune Damage Prevention Committees

The process of raising awareness, of providing support and of taking action cannot be sustained without
the engagement of both families in the community and the commune representatives. Each plays a key
role in awareness raising and support. In the villages, families who have made their homes safer share
the experience with neighbours, whilst the commune provides the framework to provide guidance,
support and organise animation events.

This participation is the basis for the continuation of the project activities after external funding is ended,
and DWF has worked to formalise this local capacity to carry on the actions introduced by the project. 

To achieve this, at the level of hamlets DWF encourages the development of family groups, bringing
together all the people who are beneficiaries in the project and making beneficiary selection a democratic
process.

In parallel DWF has instigated the creation of Commune Damage Prevention Committees who provide
the necessary support and animation to encourage and help village family groups to undertake
vulnerability reduction activities.

Family groups for damage prevention
In each targeted hamlet, beneficiary families are invited into a group to constitute a base for mutual
support. They are involved in decisions about which families should have priority for support and credit,
they provide support in the management of credit for house strengthening, and they participate in
assessing what work needs to be done. Through experience gained with the project, these families
become a focal point for sharing information and their experience. A group leader represents the views
of the family group at commune level. 

The project works with families to show how existing buildings can be strengthened simply and
efficiently in a manner that is sympathetic to local tastes and visual preferences and this is important in
developing local acceptance of techniques that can be used. Families always contribute both in kind and
financially to the cost of strengthening.

The family group is central to the implementation of a family based vulnerability reduction process.

The Commune Damage Prevention Committees
In each commune DWF has collaborated with the People’s Committees to establish a Commune Damage
Prevention Committee (CDPC) who progressively take on responsibility for managing most of the
project activities in their commune.

The CDPC brings together members of the People’s committee, village representatives and local unions.
DWF develops the capacity of the CDPC with training and work sessions so that it can provide the
necessary support, technical advice and follow up to family groups benefiting from subsidies and credit
and in undertaking preventive strengthening. The CDPC is helped to organise animation and
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communication activities in the commune, and it is provided with prepared materials, such as cassettes
and handouts (documents, posters, etc.) for their use.

Once established, the CDPC becomes the commune level extension of the project team, and in time takes
over it’s activities. For example, the CDPC, in collaboration with the Farmers and Women’s Unions,
manage the house strengthening credit programme.

3/ Practical action and support : training, demonstration and finance

Three complementary actions take place in each commune:

Training: 
DWF runs training sessions for community representative and construction workers so that they can
learn and discuss about the need to strengthen houses and public facilities, and get praticle and technical
training about the ways that this strengthening is done on different types of building. 

The workshops discuss the issues of typhoon damage prevention, the practical theories and methods are
suited to the locality; practical work on local buildings then demonstrates different techniques. Each
participant receives a manual on cyclone resistant construction.  

For many participants these workshops are the first time that they can discuss local building problems
and issues with professionals. This is also important, in that each commune has its own styles and
requirements, and few buildings are actually the same. 

After the training course, evaluations have shown that the local builders are more confident about
applying the new techniques. They are also ready to promote the principles of storm prevention in
housing construction inside or outside the target communes.

Demonstration: 
DWF collaborates with individual families to strengthen their existing home. Each beneficiary house is
surveyed, the weaknesses discussed and a contract drawn up detailing the work to be done to make the
building safe and defining the contribution that will be made by the family and by the project. The
project makes a subsidised contribution in the order of about 150 US$ and since the beginning of 2002
the family has access to a credit fund to contribute to costs. The family covers all of the remaining costs,
and, using trained skilled labour and their own help, manages the strengthening work.

DWF also collaborates with the commune to strengthen small public buildings, including primary
schools, kindergartens and markets, as these buildings provide additional exposure for the same
techniques that can be used on homes. 

No two buildings have the same strengthening needs, but typical actions include ensuring that all parts of
the structure are solidly tied together, that the roof covering is securely held done with reinforced ribs or
bars, that the building has strong doors and shutters and that walls are made more water and wind
resistant. 

Credit:
Although commune representatives were originally sceptical that people would contribute to and
participate in the strengthening of their homes, the project has proved that not only are people very ready
to participate in the process of strengthening, but that they will in addition borrow money in order to
cover their contribution. 

Household surveys have also shown that because no formal credit facility existed to pay for
strengthening the home, families have had to go to informal moneylenders, who charge high repayment
rates. DWF concluded that this was causing hardship and that the project needed to demonstrate that a
dedicated source of credit for house strengthening can work successfully: the result is that it does. 



Promoting Safer Building Construction

Regional Workshop on Best Practices inDisaster Mitigation 259

Credit programmes relate more commonly to income generation activities, but the indications are that
strengthening the house is considered just as important an investment, and families have both been ready
to borrow sums in the order of 100 to 150US$ and make regular repayments (during 18 months) at 0,3%
monthly interest. 

The credit system is managed by the Commune Damage Prevention Committee in collaboration with the
participation of the Women’s or Farmers’ Union. The target is to achieve loan rates up to 85% with a
low level of subsidy, but as yet in the communes it is generally considered that until the poorer and most
vulnerable families have been helped, a subsidy is needed to enable these families to strengthen their
homes.

A longer term goal for DWF is to see other organisations including credit banks take note that people do
repay loans for house strengthening and that they will in turn provide similar credit opportunities.

Who benefits?

The projects actions target poor and vulnerable families. But it has also been encouraging to see that
women in particular have participated in the project’s activities, and that 40% of the beneficiary families
involved in house strengthening have been headed by women. Not only do women participate directly
and efficiently in the animation and communication activities, but they have also shown themselves to
key actors in bringing about change in the attitude of families so that prevention becomes a priority in
housing improvement and construction.

The families who are directly helped by the project are selected by the community in a village. Some
groups are more favoured, as those who have lost family members during the years of resistance, and
single women heading families are also favoured. But beneficiaries also include families who are needy
and likely to play a significant role in encouraging others to take preventive action to strengthen their
house.  

The case of Madam Phan Thi Yêm is quite typical.
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Madame Phan Thi Yêm, village of Thanh Thuy Chanh, Thuy Thanh commune

Married at the age of 17, Madame Yêm assures us that this was not considered young at the time, but life
was really hard – difficult to express how hard. To begin with, the young couple were farmers, and were
able to feed and bring up their children. Then her husband went off in 1963 to fight in the Resistance. He
was killed in May 1963 in a ghastly massacre. This was a terrible blow, leaving her with 5 young
children, the eldest 13 and the youngest only 3 years old. With meagre savings from making straw hats,
like others in the village, she was able to pay for her children to attend school. But once basic needs were
met, she could only afford to live in a poorly maintained bamboo shelter. Using savings scraped together
and with manual help from cousins and neighbours, in 1974 she managed to build a cement block house
with a tin roof, but no reinforcement. Only to find herself homeless in 1985, when the typhoon ripped off
all the roofing and she was forced to purchase fibro-cement sheets to replace it. "That's why when I hear
a typhoon warning, I'm absolutely terrified," she adds.

Asked about strengthening houses against storm damage, she says she had heard about this and was most
interested. Which is why when the village meeting to decide which families should benefit from the
damage prevention project was held, Madame Yêm took an active part. In the event she met all the
conditions for becoming a beneficiary. She assures us that if the project can make her a loan, she will do
everything she can to help improve her house as required by the Project. Before strengthening, her house
was built of cement blocks, with a tin roof and very rudimentary tin panel doors.

All her children are married and have work, but at some distance, except for her youngest daughter who
still lives with her. So she hopes her house can be finished before the Têt [Vietnamese New Year]
holiday so that she can celebrate with her neighbours. The total budget for the work is some 4 200 000
dôngs, of which Madame Yêm is contributing 200 000 dôngs, and the Project has agreed to loan her a
further 1.5 million dôngs at an interest rate of 0.3% per month. She receives a State pension of 120 000
dôngs (as a Revolution widow) and this together with her income from raising animals will enable her to
make the monthly repayments of 57 000 dôngs. Before, she used to borrow from the Women's Union for
her farming activities, but until now no organisation used to provide loans for strengthening homes
against storms. She is delighted with the new loan scheme and is determined to save and repay on time

so that others can also benefit. At the time of writing, the walls
of her house have been carefully rendered and eight iron
reinforcements have been added to the roof, making it both
attractive and strong!

Greatly moved, Madame Yêm tells us that although her
children have grown up now, none of them are in a position to
help her. Thanks to the help she has received from the Project
as well as from her cousins and neighbours, her house is now
comfortable and strong. She is grateful to the project and
hopes that others like her will be able to benefit.

 

The house of Madame Phan Thi 
Yem in Thuy Thanh Commune 
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Conclusions

In 1999 when DWF first proposed a strategy that is based on working in the community with families to
strengthen existing homes in central Viet Nam, and with relatively small sums of money, many people
were sceptical that this could either work or even be of any value. 

Four years later, opinions are very different. 

DWF’s team in Thua Thien Hué has been successful in developing a programme that is changing the
attitudes and the practices of the different stakeholders in the community - families, technicians, and
decision-makers - so that damage prevention in housing becomes a higher priority. 

The diversity of the animation activities has encouraged the active involvement of both local authorities
and the population; the beneficiary families are pleased and reassured by their strengthened homes; the
community leaders fully understand the project’s aims and are engaged in the process, and they
recognise that by motivating people and mobilising relatively small sums of money a great deal can be
achieved to strengthen houses and small public buildings. 
They recognise too that with a safer home, families can turn their attention to meeting other priorities
and needs with greater assurance. 

The scale of the project remains, however, small, covering, as it has, only ten communes in one
province. The challenge in the coming years is to expand the example, to bring more help, both
practically and financially to vulnerable families along the coast, and to work towards a much wider
adoption of the strategy of preventive strengthening.



PUTTING SAFETY IN PEOPLES� HANDS - PROMOTING SAFER BUILDING 
PRACTICES 

 
Upmanyu Patil and Prema Gopalan, Swayam Shikshan Prayog 

 
 

1. Summary  
 
Putting safety into people�s hands means that disaster-affected communities are themselves empowered 
with information and tools to develop safe building practices. It follows that investment in 
reconstruction of housing and infrastructure is viewed as an opportunity for rebuilding of homes 
and communities. This paper shares insights and lessons from SSP � Swayam Shikshan Prayog�s 
experiences of working with community groups after several earthquakes in India including the Latur 
(1993) and Gujarat (2001) earthquakes �here after referred to as quakes in India.   

 
Disasters offer a range of opportunities for the affected to respond to the crisis. There are two ways of 
dealing with the crisis - to build houses and give it to people, or support collective efforts to reconstruct.  
Investment in public infrastructure and housing almost triples after such large-scale disasters.   

 
The inflow of large resources in the form of aid demands that at every level mechanisms are created to 
inform people about their entitlements and rehabilitation packages. A �brick and mortar� approach that 
targets individual house owners is likely to result in structures that do not cater to household needs.  The 
major barrier to promoting safe construction is the brief timeline of disaster �emergency projects�.  This 
represents a serious constraint to the possibilities of the developing building practices, which are centered 
on community ownership.  The post disaster scenario is characterized by separation between relief, 
rehabilitation and development  

 
! Lack of trust between communities and institutions  
! Centralized systems for distribution of aid 
! Top-down planning for reconstruction  
 

In the above framework, safety issues need to be linked to creation of a secure environment especially for 
poor communities. This becomes even more important after a large-scale disaster.  In a situation where 
institutional mechanisms and local governments mechanisms are in disarray, and outsiders dominate the 
decision making process. A culture of mistrust is created among survivors about the use of local 
technology and existing building practices. Among the beliefs promoted, is that existing practices (which 
are low cost, using mud and stone) need to be discarded in favour of new technologies, engineers should 
replace masons and engineered structures should replace non-engineered ones.   

 
By creating a space for communities to address risk and vulnerability issues, the macro pay offs are 
tremendous. For the poor, safe construction is linked to broader issues around security of land and 
livelihoods. Housing and infrastructure investment after disasters if planned with a view of building local 
capacities; results in the empowerment of all actors and development of the local area and its peoples.  

 
SSP�s efforts to redesign reconstruction programs show that rebuilding can be an effective trigger for 
collective action.  SSP use the various stages starting from relief to rehabilitation to educate people on 
earthquake safe construction whether it was building temporary shelters, construction of houses, 
restoring schools or establishing common infrastructure.  Self-education tools such as study tours, 
exposure to demonstration projects and onsite workshops proved to be effective in mobilizing 
communities to undertake reconstruction.  Scaling up of good practices by SSP in partnership with local 
governments is occurred through district wide trainings, structured dialogues, peoples information 
campaigns, exchanges and networking among various stakeholders.   
 
2. Creating space for community participation  
 
After both the Gujarat and Latur earthquakes, reconstruction of houses was the major component of the 
state led, rehabilitation project. This involved two-pronged approach - complete reconstruction of houses 
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in the epicenter or core villages and a self-help effort driven by house owners to undertake repair and 
strengthening of houses with cash, materials and technical support being provided by the government. 

 
What has been the post disaster response? After the 1993 and 2001 earthquake, the government swung 
into action to make a technical assessment of damage to structures. Communities were not informed of 
the methods; instead people were locked out from the results of the damage assessment.  More often than 
not, social and economic issues link to housing and settlements were not part of the official assessment.  
Lifestyles of rural poor communities, which included livestock, storage of rains was never considered 
while planning the houses.   

 
Since the assessment completely excluded peoples� perceptions it negated existing building practices in 
the area. Several myths persist, if survivors are not involved in the understanding and analysis of what 
constitutes safe building practices in the area. After the Latur earthquake in 1993,the widespread 
perception was that stone construction killed people. After this, it took several years for people to regain 
their confidence in local building materials in particular, stone masonry as a government effort.   For this 
to happen, community groups need to be aware of their rights and entitlements (in rehabilitation), 
technical support to build earthquake resistant structures and capacity to access resources and dialogue 
with administration.  At a wider level, NGO networks need to create a space for participation of 
community groups in the reconstruction and rehabilitation project.   
 
3. Recommendations 
 
1. Risk and security have to be defined in the context of location specific vulnerabilities,   
2. Safety and security of people can be ensured only when the affected communities determine their 

priorities and control the use of resources 
3. Building innovations that are evolved by the poor to cope with the crisis can be sustained by 

mainstream institutional structures if they are supported with resources and capacities.  
4. Standard safety norms and building codes are developed (in relation to local skills, materials and 

resources) 
5. Alternative institutional arrangements to ensure resources allocated for the widespread awareness of 

safe building techniques.   
6. Besides the State governments, private sector, international organisations, and civil society 

organisations are new actors.  Social and technical auditing become urgent in order to ensure that 
creative ways involving communities need to replace centralized decision making.  

 
4. Lessons from a people-led disaster-to-development strategy 
 
1. Empowers the poor and among them women, to overcome established boundaries and limitations 
2. Involves the poor/women as active citizens, clients and consumers, and not only as target groups of 

subsidies of state-led programs 
3. Facilitates new relationships between grassroots groups, social organisations, and the private and 

public sectors 
4. Promotes the institutionalization of innovations, implying the breaking of and making of new sets of 

social and political norms and rules  
5. Promotes the establishment of a more responsive institutional environment, mainly by lobbying, 

empowerment and awareness-building 
 
5. Strategy   
 
A community led reconstruction to development strategy is based on the premise that communities 
can be mobilized around rebuilding efforts. Collective action around rebuilding � whether it is houses, 
schools or community centers   involves people in sharing of skills, resources, materials, benefits and 
ideas, and therefore is a shift from disaster to sustainable development. The process of social 
reengineering that occurs, results in empowerment, collaboration, knowledge sharing and joint learning 
with other actors to introduce innovative changes. 
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5.1 Building confidence in people�s decision-making capacities  
To ensure that firstly people receive on time information on their entitlements, understand safety features 
and develop first hand   knowledge about local and new materials. Develop capacities to access cash and 
materials resources, are aware of earthquake resistant technologies and are part of community self-
monitoring mechanisms if and when they are established.  
 
5.2 Diffusion of Earthquake-resistant housing technologies - peoples� information campaign 
After the Gujarat 2001 earthquake, over 7,00,000 houses were to be built, reconstructed, repaired 
strengthened in the affected region as part the rehabilitation program.   It is proposed to immediately 
undertake a major earthquake-resistant housing technologies' diffusion campaign in the affected regions. 
PSI and later SSP had initiated similar information campaigns after the Uttarkashi and Latur earthquakes.  
The house owners, the district administration, voluntary organisations and the media acclaimed these 
campaigns. 
 
After the Uttarkashi and Latur earthquake, the reconstruction package funded by the government ended 
up promoting manufactured building materials, e.g. cement, steel, fired bricks and tin sheets as against 
the traditional, locally available natural materials like mud mortar, stone and wood.  Poorer families end 
up with very small and inappropriate houses.  It needs to be emphasized, that all building materials with 
appropriate engineering can provide resistance in an earthquake.  On the other hand, even manufactured 
materials can fail, as it happened in after the Gujarat 2001 earthquake.  The scientific principles of 
earthquake resistant construction are fairly simple.  The thrust of campaign has been to show how these 
can be incorporated in traditional buildings practices at minimal cost. 
 
5.3 Demonstration of earthquake resistant technology: Demonstration units in the form of pilot 
strengthening of houses, building public community centers  act as a catalyst for people to learn 
techniques of reconstruction.   Rebuilding efforts are part of overall confidence building strategy with 
communities.  Community centres provide the much needed space for women and communities to meet 
and voice concerns.   
 
5.4 Strengthening community institutions: There is a need to ensure that village committees are 
formed after disaster to play an intermediary role bwteen govt,and communities.  The key role in 
ensuring information and assistance reaches at every stage - finalizing list of beneficiaries, compensation, 
damage assessment, housing assistance, etc.   
 
5.5  Empowering women's self help groups:  to play a key role in mobilizing communities, 
addressing women's issues, enhancing participation of women in rehabilitation.  Specific to the 
reconstruction program, women's can play a key role in reaching out information, Promoting safe 
construction practice, monitoring relief and reconstruction, ensuring earthquake resistant standards and 
providing feedback to administration.   
 
6. Capacity Building Activities of women in Reconstruction  
 
6.1 A coordinated information and awareness campaign on the nature and extent of damage, 
earthquake resistant construction, building material options, etc.  resulting  in a network of local 
development organisations  equipped to  conduct and scale up information campaigns for widespread 
dissemination.  
 
6.2 Promoting the construction of earthquake-resistant housing in region, by popularizing the 
relevant concepts through  
 

! Training of local masons and artisans 
! Pilot strengthening of houses  
! Demonstration of temporary shelters through community involvement  
! Construction of community centres on demonstration basis    
! Strengthen women�s groups with skills to supervise earthquake resistant 

technology/construction 
! Create a resource pool of trained artisans for reconstruction 
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6.3 Capacity building of NGOs/CBOs and women's groups  
 

! Strengthen community/women�s groups with capacities and skills to supervise onsite 
construction of community centers 

! Facilitate exchanges between experienced NGOs and women's groups on post 
earthquake/disaster strategies from relief to rehabilitation 

! Establish a team of trained NGOs and CBOs for scaling up of the community led strategy 
 

6.4 Advocacy for policy initiatives on reconstruction and rehabilitation.   
At every stage, there is a need for assisting NGOs and local groups to:  

 
! Understand and analyze the reconstruction package and its implications for community 

participation.  Together with this, suggest alternatives and demonstrate the usefulness of 
community institutions in planning, implementation and monitoring the rehabilitation    

 
6.5 Right to information on entitlements 
Gram Panchayats and /or village development committees need to be involved in mass scale information 
dissemination to affected beneficiaries. People need to be informed through Gram Sabhas or village 
assemblies.  
 
6.6 Demonstration of low-cost earthquake resistant construction through building community 

centers 
In addition to educating people through information campaigns and training workshops, building 
demonstration units in the form of community centers is essential, as there is little previous experience of 
such construction in the area. Building local capacities and skills is at the heart of the approach.  Local 
artisans, masons and community volunteers receive on site training in earthquake resistant technology 
and construction. For the first time in this area, women were trained as masons. The women�s groups 
were trained to manage the construction process � hire labour, ensure earthquake safe construction and 
operationalise activities.  

 
The centers have proved very effective in bringing the network of women�s groups and communities 
together to provide an effective platform for community planning and dialogue with institutional actors. 
Scaling up of this effort was done by SSP in partnership with the government and other agencies. 

 
. 

 
 
6.7 Building temporary shelters with community involvement:  
Temporary shelters built by people have clearly remarked functional spaces.  There is a space for storage, 
space for women, separate bathroom and toilet, thus taking care of needs of family members. These are 
in contrast to the standard plastic tents provided by the govt.  Involvement of community groups 
especially women allow for planning of shelters and basic services.  Community spaces need to be 
provided for   pre-school, community centres, health centres, office of local government, etc.  These 
priorities can be decided through a consensus building process within the village and marks the start of 
involving people in rebuilding activities.   

The multiple benefits of community resource centres: 
 
! Demonstration and on-site training on earthquake-resistant construction 
! Community asset that is built and managed by women�s groups 
! Single window for investment in sustainable development and capacity building at 

the cluster level 
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6.8  Pilot Strengthening of houses  
In addition to demonstration of earthquake resistant community centres, there is an urgent need for 
demonstration of strengthening and reconstruction of individual houses. Besides, contribution of recycled 
materials , the pilot strengthening  act as a demonstration unit.  (Over 7,000 villages across 20 districts 
have been affected by the earthquake. The women�s groups be responsible for the selection, flow of 
funds, monitoring earthquake resistant construction, etc.  
 
6.8 Participatory Resource assessment:  
A rapid assessment of earthquake-affected villages includes community readiness, capacities and skills, 
available technology and material options, and document initiatives by house owners on temporary 
shelters and public facilities. 
 

! Availability of building materials,  
! Technical personnel, Artisans and labour 
! Access to market, infrastructure and transport 
! Water supply and sanitation 
! Access to basic services, schools, health centers and PDS etc. 

 
6.9 Production of Education and Training Materials 
 

! Production and dissemination of educational and training materials on earthquake-resistant 
housing.  

! Do-it-yourself construction manual for building earthquake resistant rural houses.  The manual 
describes in a step-by-step manner the procedure for building such homes.  It is well illustrated 
with minimal text so those neo literates can use it.  

! Depicting how typical houses collapse in an earthquake and how earthquake resistant features 
can strengthen such houses, at minimal cost, and help save lives. 50 copies each of two video 
films made by SSP highlighting the community involvement and in particular women�s groups 

 
7. Empowering Grassroots Women�s Groups in Reconstruction 
Rebuilding of public infrastructure is an opportunity for visible participation of women�s collectives. 
Designed by SSP, the community self-monitoring system in 200 villages in Gujarat is led by women�s 
groups.  This bottom up system has proved crucial in monitoring of �progress� to ensure transparency in 
resource allocation, maintain quality of construction and provide on-the-spot technical guidance to house 
owners. SSP�s core principle behind organising women�s groups is that reconstruction  serves as the 
focal point for organising women to address practical and strategic concerns in development.   
 
Latur Earthquake 
With the initiation of the community facilitator programme, where members of women�s groups 
interfaced between the government and the communities, the local women�s groups played a key role in 
the Repair and Strengthening programme after the earthquake. Crucial to the community facilitator 
programme was the government decision to �empower� women�s groups as dialogue assistants to 
monitor village-wise reconstruction of houses. The women defied the long-held gender stereotypes and 
there was a significant shift from their being restricted to house and fieldwork to entering construction 
and taking on public roles. At the village level, the local leaders supported the participation of women in 
reconstruction first and later in long-term development.  
 
SSP�s experience of working with a �critical mass� of women�s groups from 200,000 households 
revealed that listening to women pays. Consequently, strengthening the participation of women�s groups 
and communities in reconstruction, rehabilitation and later in their development in the quake-affected 
areas in Kutch is at the core of SSP�s and its partners� strategy.  
 
8. Networking and Building Partnerships 
 
Training of NGO teams, CBOs, women�s groups and house owners  engaged in the reconstruction of 
earthquake-resistant housing.  This is an essential confidence-building exercise for persons who do not 
have any significant construction experience. 
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Holding NGO trainings and village-level camps for educating the homeowners on earthquake-resistant  
housing principles and construction features.  In addition to using the variety of training and education 
materials described above, a novel feature be to use the damaged and undamaged structures in the village 
to explain the principles of quake-resistance. Besides this a range of connected areas be addressed. The 
focus is create aware and trained teams who can carry this process forward. 

 
! Post disaster relief and rehabilitation 
! Needs assessment and planning with women's groups 
! Facilitating community led reconstruction  
! Monitoring government policy and plans 
! Organizing women's groups to address post disaster trauma, health, livelihoods and shelter 
 

Exchanges among community level women's self help groups: As part of the confidence building 
strategy, exchanges among women�s groups (from Latur and Garwhal) at first to share insights and foster 
solidarity be planned. Build confidence in women who are coping with the crisis. 
 

! Introducing women/community led approach to construction  
! Role of women�s groups in outreach, mobilization, bridging gap between govt. and 

communities 
! Demonstration of earthquake resistant construction through building community centres 

 

 
Kutch Earthquake 
After the earthquake struck Gujarat, SSP along with the local Women�s Federations shared its insights 
and experience from Maharashtra with affected communities in Gujarat. SSP�s resource pool for 
transferring lessons consists of community and technical teams and 300 leaders of federations who have 
worked actively for post-earthquake rehabilitation in Maharashtra. The organisation and the grassroots 
women leaders brought in a range of strategies that created conditions for women and poor communities 
to participate in post-disaster rehabilitation, leading to people-centred development.  
 
Latur Earthquake  
With the Repair and Strengthening programme in progress in 1,300 villages simultaneously, project 
managers and government officials could not communicate directly with each beneficiary. Due to the 
very nature of the owner-driven project, it was imperative to have people�s participation and their ability 
to handle the reconstruction work with limited supervision. A need was felt to find a village-based 
agency that could liaise between the administration and the communities. SSP through its field surveys 
had discovered that every village had at least one women�s group although these were inactive. It took on 
the challenge of activating groups and initiated the community facilitator programme. The members of 
the programme belonged to the women�s groups, and they interfaced between the government and the 
communities. Community facilitators had the responsibility of supporting house owners in the more 
technical aspects of construction including optimally accessing and utilising their entitlements, 
understanding earthquake-resistant construction, and using appropriate technology and resources.    
 
Latur Earthquake 
After the Latur quake, SSP spearheaded a mass-scale outreach and capacity-building programme with 
affected communities in the Repair and Strengthening Programme across 1,300 villages in Latur-
Osmanabad districts. As Community Participation Consultant to the Government of Maharashtra from 

 
After a crisis, people need to interact with others who have coped with similar disasters. People 
to people exchanges between survivors and affected communities have many benefits. Exposure 
to self-reconstruction allows local groups to experiment with local materials, building 
techniques, and strengthen self-initiatives for rehabilitation.  Later, these initiatives form the 
basis of building efforts in the area.   
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1994 to 1998, SSP in collaboration with the government redesigned a community self-managed effort 
that replaced the usual beneficiary-oriented programme. 
 

 
_______________ 
 
About Us �. 
 
Swayam Shikshan Prayog advanced the leadership of 500 village women�s organisations by taking 
advantage of a World Bank mandate requiring the government to support   community driven strategy in 
the post earthquake rehabilitation program across 2,00,000 homes in 1,200 villages in rural India�s 
Maharashtra state. 
 
Following the Latur earthquake in September 1993, women�s collectives in the two districts were 
supported by SSP to play leadership roles in educating communities on their entitlements and infusing 
energy through mobilisation of communities in what was essentially an individual beneficiary focused 
state-led World Bank supported programme. Women�s collectives were trained to recognise earthquake-
safety features and supervised construction of houses, ensuring long-term sustainability of their homes 
and communities. 
 
At the core of SSP�s self-education strategy is the concept of peer-to-peer learning. SSP believes that 
community-to-community transfers of innovations can transcend boundaries and regions. In the context 
of the earthquake that struck Turkey in August, 1993, SSP�s was challenged to transfer experiences from 
India to women�s collectives supported by the Foundation for Support of Women�s Work in the 
earthquake hit regions.  
 
The massive earthquake in Gujarat state in January 2001 has occasioned a recent, extension of the scope 
and scale of community self-education processes.  Eager to help, the SSP team and leaders of the 
women�s federations traveled to their neighboring state to share their knowledge and skills previous 
experience to forge a community led reconstruction strategy in Gujarat.   Today, SSP partners with 
emerging women�s collectives in 200 villages in three districts in Gujarat, SSP and the women�s groups 
are developing community to community exchange visits and other training methodologies to transfer 
their insights and lessons in earthquake reconstruction, re-establishing livelihood strategies, and 
mitigating future disasters.  
 

 
By forging alliances between the government at the state and national level and the NGO in key 
sectors such as disaster management, basic services and community infrastructure, a space is 
created for women�s groups and community institutions to participate actively in designing and 
undertaking projects.  
 
In order to sustain and build partnerships with the government and other institutions, and ensure 
that these relationships extend to women from the communities, women should be encouraged 
to visit municipalities and representatives of the government regularly and establish their 
priorities and needs. 
 
Collaborating with a range of institutions is important because it not only brings in resources 
and information, but also educates the institutions on the situation of women and children in the 
quake-affected areas. In addition, these partnerships establish women as important actors with 
needs and demands, and help agencies to channelise resources and skills to victims.     



COMMUNITY BASED APPROACHES TO DISASTER MITIGATION

Lorna P. Victoria, Director, Center for Disaster Preparedness 
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EXECUTIVE SUMMARY

Community participation has been recognized as the additional element in disaster management
necessary to reverse the worldwide trend of exponential increase in disaster occurrence of and loss from
small- and medium-scale disasters, build a culture of safety, and ensure sustainable development for all.
This paper gives a brief orientation on the why, what, who, when, how, and so what of community based
disaster mitigation. Recent experiences and practices, particularly those in the Asian Urban Disaster
Mitigation Program, showcase significant elements from which lessons are drawn.  Positive impact
affirms the validity of the community based approaches to disaster mitigation, notwithstanding the
difficulties, complexities and challenges faced to initiate, sustain and replicate. 

Major benefits of the community based risk assessment, mitigation planning and implementation
processes underscored include building confidence, pride in being able to make a difference, and
enhanced capabilities to pursue disaster preparedness, mitigation as well as    bigger development
responsibilities at the local level.   Additionally, individual and community ownership, commitment and
concerted actions in disaster mitigation, including resource mobilization produce   a wide range of
appropriate, innovative and do-able mitigation solutions, which are cost-effective and sustainable. 

Good practices in the community based approaches to disaster mitigation highlight key success factors
such as applying best practice methodologies of community development to community based disaster
mitigation, tapping traditional organizational structures and mechanisms (including formal and informal
community leaders), and capability building activities with the community disaster committees and
volunteers.   The importance of various forms and channels of public awareness and education using
local dialects, values and culture and partnerships of the community with various stakeholders such as
community based organizations, community leaders, local government units, higher level government,
NGOs, less vulnerable groups, and donors were also noted.

1. Introduction

"The local community is taken as the primary focus of attention (in disaster reduction) since that is the
common unit which is affected by disaster and, more importantly, responds to deal with the event." -
Russell Dynes

Whether a disaster is major or minor, of national or local proportion, it is the people at the community or
village level who suffer its adverse effects.  They use coping and survival strategies to face and respond
to the situation long before outside help from NGOs or the government arrives.  They are interested to
protect themselves from the damage and harm.

Moving from Appreciation to Commitment and Action - Why the community based approaches?

Within the last decade, growing recognition of the necessity of community participation for sustainable
disaster reduction was translated into actions to realize community based disaster management.   Parallel
efforts in various regions worldwide called for a shift in perspective from the prevailing emergency
management framework to disaster risk management to reverse the trend of exponential increase in
disaster occurrence of and loss from small- and medium-scale disasters.  These highlighted the need for
proactive disaster management activities and the significant role of local communities.  The community-
based approach also corrected the defects of the top-down approach in development planning and
disaster management which failed to address local needs, ignored the potential of indigenous resources
and capacities, and may have even increased people’s vulnerabilities.  
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Experiences in developing regions and countries now affirm the gains of community based disaster
management.  Although varying in contexts, the results of the commitment to undertake and the actual
initiatives taken at the regional, country and local levels all point to the viability of the community based
approaches in managing and reducing disaster risk. 

Pioneering experiences  in community based disaster mitigation (CBDMit) of  PREDES and the Network
for Social Studies on Disaster Prevention in Latin America (La Red) in Latin America as early as the
1980s were used to advocate for the  alternative approach to disaster mitigation.  Since 1994, Duryog
Nivaran, a network of organizations and individuals in South Asia, has committed to promote and
develop the alternative perspective in disaster management.  In South Africa,  Periperi (“partners
enhancing resilience for people exposed to risks”), a network for risk reduction and sustainable
development, gives priority to minimizing the impact of natural and other threats by strengthening the
environmental, social, and economic resilience of vulnerable communities.  

The Asian Disaster Preparedness Center (ADPC) started the Asian Urban Disaster Mitigation Program
(AUDMP) in 1995 in collaboration with the USAID Office of Foreign Disaster Assistance to reduce the
disaster vulnerability of urban populations, infrastructure, lifeline facilities, and shelter in targeted cities
in South and Southeast Asia.   Four AUDMP projects   which have very discernable applications of the
participatory approach  are featured in  the session on Community Based Approaches to Disaster
Mitigation -- Community Based Urban Flood Mitigation in Bangladesh,  Mitigating Flood Risk in
Cambodian Communities;  Experiences of Community Based Disaster Mitigation in Municipal Ward 34
of Kathmandu Metropolitan City; and  Community Based Approaches to Landslide Disaster Reduction
in Sri Lanka 

ADPC also implements with DIPECHO the Partnerships for Disaster Reduction-South East Asia (PDR-
SEA), which has taken on Community Based Disaster Management (CBDM) as a core strategy for
disaster reduction and sustainable development.   When combined with the AUDMP learning loop, the
practices in CBDMit in PDR-SEA and other initiatives such as the Community Based Approaches to
Rehabilitation and Mitigation:  Experiences from Patanka Village of Gujarat offer the   wellspring of
learning on the concepts, approaches, interventions, methodologies, tools and practical
tips/considerations for communities to improve safety and achieve livelihood security together with
sustainable economic, social and physical development.   

While in the pioneering experiences, PREDES and La Red talk about the community based approach to
disaster mitigation, practices in various communities, countries and regions now showcase a wide range
of community based approaches to disaster mitigation, clearly with community participation as the
crucial and pivotal element.

W
hat is the community based approach to disaster mitigation?

Box 1.  Learning from Initial Experiences in CBMit in Latin America  (Maskrey, 1989)

The  top-down mitigation programs in Latin America  had serious flaws such as  failure to involve
people since community participation was often limited to provision of labor  in self-help projects,
failure to address vulnerability as a complex relationship between people and their social, physical and
economic environment,  and the susceptibility to political manipulation by powerful groups.

In contrast,  case studies on the piloting of the community based approach to disaster mitigation in the
1980s for drought, flood,  and earthquake hazards highlighted the following benefits:

• Principal responsibility and authority for the development of the program   rested with the
community-based organization (CBO)

• Problems were correctly defined; responsive mitigation measures and strategies for recovery were
worked out following disaster since people could express their real needs and priorities to the
CBOs.

• Existence of CBOs allowed rapid and effective response to emergencies.
• The principal resource is people themselves and their local knowledge and expertise so programs

had small financial inputs but produced large results.
• Programs were multi-sectoral, combining different activities  (housing and agriculture; health and

agriculture); hazards  (flood and drought) and disaster phases (emergency and recovery)
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Definitions of community vary and for the purposes of this paper, a simple operational definition is
taken.  A community is a group of individuals and households living in the same location and having the
same hazard exposure, who can share the same objectives and goals in disaster risk reduction.  The
community referred to are local villages such as the Ward in Nepal, the Ban in Laos, the Commune in
Vietnam, the Barangay in the Philippines.  The community members may have varying perception of
disaster risk depending on social class, education, age, gender, etc., and the community risk assessment
and disaster risk reduction planning processes helps to unite the community in  understanding of the
risks and  in preparedness, mitigation and prevention actions.

Community based disaster management  (CBDM) is anchored in the disaster risk reduction framework.
CBDM covers a broad range of interventions, measures, activities, projects and programs to reduce
disaster risks, which are primarily designed by people in at-risk localities and are based on their urgent
needs and capacities.  Simply put, the aim of CBDM is to 1) reduce vulnerabilities and increase
capacities of vulnerable groups and communities to cope with, prevent or minimize loss and damage to
life, property, and the environment, 2) minimize human suffering,  and 3) hasten recovery.

Through CBDM vulnerable groups and communities can be transformed to disaster resilient
communities, which can withstand and recover from stresses and shocks from the natural/physical and
socio-economic political environment.  While resilience is a relatively new concept   in CBDM, it is
easily grasped and appreciated by communities when illustrated by the example of the bamboo, which
sways with the battering of strong winds but stays rooted and weathers the typhoon.   Key indicators are
safety, livelihood security and sustainable economic, social and physical development (general well-
being, health, education, amenities, natural and physical environment, etc.)   

With the shifting of paradigms from reactive emergency management to disaster risk reduction, there is
more stress on proactive pre-disaster interventions, which are usually categorized as   prevention,
mitigation, and preparedness.  While natural hazards may not be prevented, human-induced hazards such
as those associated with industries, technological failures, pollution, and civil strife can be prevented.
Prevention covers measures to provide permanent protection from disasters or reduce the
intensity/frequency of a hazardous event so that it does not become a disaster.  These include safety
standards in industries, poverty alleviation and assets redistribution schemes, and provision of basic
needs and services such as preventive health care and education.  

Mitigation reduces and limits the destructive and disruptive effects of hazards on the elements at risk.
Measures range from the physical such as engineering works like bridges, protective dikes,
embankments, and safe building design to the non-structural interventions such as community risk
assessment, community risk reduction planning, public awareness, food security programs, group
savings, cooperatives, crop insurance, strengthening community disaster management organizations and
advocacy on disasters and development issues, legislation and land use zoning.  Mitigation and
prevention interventions are directly linked to development planning.  “Disaster mitigation is intrinsic to
sustainable development” (Twigg et al, 2000)

Preparedness involves measures taken in anticipation of a disaster to ensure that appropriate and effective
actions are taken during the emergency such as setting up the systems for early warning, coordinative
and institutional arrangements, evacuation and emergency operations management, public awareness,
disaster and evacuation drills, and stockpiling.  Emergency responses are measures undertaken to ensure
survival and prevent further deterioration of the situation.  These include search and rescue, immediate
repair and restoration of critical facilities and utilities, conduct of damage needs and capacity assessment,
food and non-food relief assistance, medical assistance, evacuation center management, and networking.
Recovery covers rehabilitation and reconstruction and can be undertaken within the framework of
mitigation and vulnerability reduction, and not just bringing back the situation to pre-disaster levels. 
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What are some relevant models in CBDM and CBDMit?

Models and schemas help in conceptual simplification, especially at the community level.  For CBDMit,
the image that quickly comes to mind is that of the Chinese characters for the word crisis, which is
composed of two characters -- danger and opportunity.  Disaster mitigation and risk reduction offers the
greatest opportunity for the integration of disaster management into the development programming
process.  

The prevailing model in disaster management is the disaster management continuum or cycle.  While its
intent is developmental, common interpretations tend to focus more on activities immediately before and
after the onset of the disaster event.

New models, which are relevant to CBDM and CBDMit are emerging.  Such models include the
Expand-Contract Model used in South African communities, which assumes that disaster intervention
measures of disaster prevention, mitigation, response and recovery can be carried out at all times in a
disaster-prone community.  Relative weighing of each component “contracts” or “expands” depending
on the relationship between the hazard and the vulnerability of the community.  While the common
notions for having mitigation measures is before and after a disaster, Twigg et al (2000) also specify that
mitigation can take place at any time before, during or after a disaster. 

Box 2.   Promoting CBMit in  Asia  ( Duryog Nivaran and Twigg, 1994)

Duryog Nivaran, a network of organizations and individuals in South Asia, promotes community-based
approaches to disaster mitigation.  Together with ADPC and La Red, it has developed a CBDM training
course for wider application of the alternative perspective in disaster management.

The experiences of the Disaster  Mitigation Institute,  a founding member of Duryog Nivaran, with  poor
communities indicate that programs which incorporate disaster mitigation with provisions for  social
security—work, food, water, and shelter security – and microfinance reduces their vulnerability to disaster
risks.

Dominant Perspective Alternative Perspective
Disasters/conflicts viewed as isolated events or
aberrations in the normal path of development.

Linkages with conditions in society during
normal times less analyzed.

Technical/Law and Order solutions 

Tendency to be top-down and inflexible in
method.  Less participation of people, who are
treated as "victims."

Implementing agencies less accountable and their
processes less transparent to people.

Interventions are made after the event occurs.

The objective of intervention is to return to the
situation before the event.

Disasters are unresolved problems arising from the
very processes of development.

Relationships/structures within society determine
why certain groups of people are more vulnerable to
disasters than others.

Emphasis on solutions that change
relationships/structures and attitudes in society that
make people vulnerable.

Participation of people paramount in intervention
strategies; people treated as "partners" in
development.  Builds on people's capacities to protect
themselves against hazards. 

Ensuring accountability and transparency emphasized
in implementation.

Mitigation of disasters/conflict   as fundamental aim.

Disasters/conflicts viewed as opportunities for social
transformation.
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The Disaster Crunch and Release Models (Blaikie et al, 1994) are useful in analyzing the complex
relationships of factors, conditions and processes of vulnerabilities and in formulating strategies and
measures to reduce disaster risk.  

In development planning especially for housing programs and basic services delivery systems, reference
is made of Arnstein’s typology of eight levels on a ladder of citizen (community) participation to
illustrate the quality of participation to aspire and work for. Ms. Arnstein equates citizen participation
with the have-nots power.  “It is the redistribution of power-that enables the have-not citizens, presently
excluded from the political and economic processes to be deliberately included in the future.”  (Arnstein
in Stein (ed), 1995)  Each rung of the ladder corresponds to the extent of citizens’ power in determining
plans and programs.  Manipulation and therapy of “participants” by powerholders are actually forms of
non-participation (levels 1 and 2, respectively).  Level 3 (informing), level 4 (consultation), and level 5
(placation) are forms of “tokenism” by the “haves” towards the “have-nots”, where the have-nots have a
voice in the process but still do not make decisions.  Citizen power increases in the last three levels (6, 7
and 8) of citizen participation – partnership, delegated power and citizen control.    

A similar 7-level scheme by Pretty et al is used by many NGOs  -- 1. passive participation; 2.
participation in information giving; 3. participation by consultation; 4. participation for material
incentives; 5. functional participation;  6. interactive participation; and 7. self-mobilization.

The challenge posed for communities and organizations is to innovate and explore appropriate models
and schemas based on their local contexts and organizational mandates.   
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How to transform at-risk communities to disaster resilient communities?

Before the community can be mobilized for disaster mitigation, they have to be organized first.    Steps
followed for the disaster management/mitigation are patterned after the basic methodology in community
organizing for community development.  This methodology covers consciousness raising, organization
building and mobilization.  Detailed steps are as follows:

1. Site entry and rapport building - process whereby the facilitator establishes rapport and
constructive relationship with the people.  Mutual respect and trust are the key elements that
characterize effective integration

2. Community situational analysis - the process of gathering all relevant data about the community
such as physical characteristics, demographic features, economic and socio-political aspects of
the community

3. Identification of priority sector – the process of identifying the target groups or sector of the
project or the most in need/most at risk.

4. Identification of natural leaders or “progressive members” – the process of selecting natural
leader or “progressive members” of the identified priority group(s) or tapping existing
structure/organization in the community.  The core group serves as catalyst or prime mover in
the formation of the group

5. Feedback/validation of results of community situation analysis - the purpose is to inform the
people about the whole situation of the community and to fill in the gaps

6. Further analysis of priority problem/need/aspiration – the process whereby the community
discuss and analyze their problem and transform it into community goals or aspirations

7. Planning of the solution/action -   the process whereby the community plan how to solve their
problems

8. Organization of the group – the role and responsibility of each member vis-à-vis the community
activities and tasks are identified and agreed upon.    Skills improvement is provided to the
community organization and they are encouraged to forge links with other institutions.

In general, the goal of CBDM is to transform vulnerable or at-risk communities to disaster resilient
communities, specifically through CBDMit.   Although steps may vary from community contexts and
organizational mandates, the process and requisites for disaster risk reduction can be generalized as
follows:

1. Initiating the process  - linkage and building rapport with community
2. Community Profiling - initial understanding of disaster situation and orientation on CBDM and

CBDMit
3. Community Risk Assessment – participatory assessment of hazards, vulnerabilities, capacities

and people’s perception of risks
4. Formulation of Initial Disaster Risk Reduction Plan - identification of appropriate mitigation

and preparedness measures including public awareness, training and education 
5. Formation of Community Disaster Response Organization - community organizing and

mobilization, capability building in CBDMit and preparedness 
6. Implementation of short-, medium-, and long-term risk reduction measures, activities, projects

and programs - implementation strategies and mechanisms; organizational/institutional
strengthening

7. Monitoring and Evaluation - continuous improvement of disaster risk reduction plan,
documentation and dissemination of good practices for replication

Notwithstanding the order, the community volunteers, disaster management committee, and disaster
response organization are the necessary interface or the channel for outsiders such as NGOs or
government agencies to assist/support the community at-large.  The community groups and organizations
in disaster management are essential in sustaining the risk reduction process for the community to meet
intended aims and targets.
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Within this 7-step process, the formation and strengthening of community disaster response organization
or community disaster management volunteers team  is the key to mobilizing communities for
sustainable disaster risk reduction.   In many of the experiences of the AUDMP projects, this step comes
even before the risk assessment/mapping and identification of mitigation solutions/action planning.  
Box 3:  Learning from the Process of CBFMP to mobilize communities in flood vulnerability
reduction in Cambodia  (AUDMP, 2001)

Floods have devastating impact on communities in many South East Asian countries. Cambodia is
particularly susceptible to annual river flood during the monsoon season along two major watersheds,
the Tonie Sap Lake and the Mekong River.  Localized flood caused by monsoon thunderstorms also
poses a serious threat.  To reduce the vulnerability of rural villagers by building their capacities to
plan and implement mitigation solutions,  the Community-Based Flood Mitigation and Preparedness
Project (CBFMP) has been  implemented jointly since 1998 by AUDMP with the Cambodian Red
Cross (CRC),  Participating Agencies Cooperating Together (PACT) and the International Federation
of Red Cross and Red Crescent Societies (IFRC) in 23 villages in 3 districts in 3 provinces – Kang
Mesas District in Kampong Cham, Kien Svay District in Kandal, and Peam Ro District in Prey Veng.

CBFMP relied on a network of Red Cross Volunteers (RCVs) and the Disaster Management
Committees (DMCs) which were organized in each village  to lead communities in identifying flood
mitigation and preparedness measures and mobilizing local resources.  By June 2000, the project has
trained 7 trainers at the CRC headquarters and a total of 159 RCVs.  Subsequently, village-level
DMCs were organized and resources were mobilized to plan and implement local solutions.  The
RCVs and DMCs tapped local authorities such as leaders of communes, villages and village groups,
wat (temple) committee members, monks and village elders to reach the villagers.

From the risk assessment and risk mapping, conducted in the 23 communities, villagers reached
consensus on priority mitigation solutions.  Opportunities presented by community gatherings at
special events or traditional ceremonies were utilized to gather ideas and consensus on mitigation
solutions and request for villages’ contributions in cash or in kind.   As a result, 24 flood mitigation
project proposals (with cost not exceeding US$1,500 per project) were presented by the communities
to the CBFMP, which included proposed mitigation measures and local contributions in labor,
materials and cash.

Mitigation solutions generally focused on water control structures necessary for livelihood, including
repairing dams and dikes; cleaning of irrigation ditches, culverts and water gates; and improving
access by raising road levels or constructing small bridges.  By June 2000, 14 projects had already
been completed.    One year after the completion of CBFMP, replication of mitigation solutions in the
project areas and in communities outside of the coverage of the project have been implemented.

The step-by-step process by which CBFMP reduced flood vulnerability through building capacities
of communities to mitigate, prepare for and respond to disaster in a self-reliant and cooperative
manner involved: (1) selecting project sites, targeting the most vulnerable communities; (2) selecting
community members as volunteers and training them to work with communities in reducing
vulnerabilities; (3) organizing communities and establishing village-level Disaster Management
Committees (DMC) as a coordinating body; (4) identifying, estimating and ranking local disaster
risks through risk mapping; (5) building consensus on mitigation solutions; (6) mobilization of
resources and  implementation of  community mitigation solutions;  (7) drawing lessons from
implementation sharing lessons and learning from similar experiences --  broad range of mitigation
measures,  processes and requisites,  tools and methodologies; and (8) replication & overall
improvement of the CBDMit & preparedness  system.

The DMC of Boeng Psauth Village in Peam Ro District, Prey Veng is composed of 7 villagers,
including 2 RCVs, the village chief, 2 wat committee members and the chief of the Women’s
Association.  After the completion of the village cement bridge mitigation project despite much
difficulty, they recognized their weaknesses and suggested more training inputs on flood mitigation
concepts and project planning and implementation.
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2.  Elements and Features of Community Based Disaster Mitigation

“Development is the process through which people increase their capacities for producing things they
need and for managing their political and social lives as they desire, and at the same time (especially in
disaster-prone areas) reduce their immediate and long-term vulnerabilities to events which threaten their
economic and socio-political existence”-- Anderson and Woodrow.  This view of development
expresses succinctly the local and community aspirations in participation in disaster mitigation and risk
reduction. 

What are basic elements and features of CBDM and CBDMit?

The following   basic elements and features of CBDM apply as well to the community-based approaches
to mitigation:

• people’s participation - community members are the main actors and  propellers; they also
directly share in the benefits of disaster risk reduction and development.

• priority for the most vulnerable groups, families,  and people in the community – in the urban
areas the vulnerable sectors are generally the urban poor and informal sector while in the rural
areas, these are the subsistence  farmers,  fisherfolk and indigenous people;  also vulnerable are
the elderly, the differently abled,  children and women (because of their care giving and social
function roles) 

• risk reduction measures are community-specific and are identified after an analysis of the
community’s disaster risk (hazards, vulnerabilities and capacities and perceptions of  disaster
risk)

• existing capacities and coping mechanisms are recognized -  CBDMit builds upon and
strengthens  existing capacities and coping strategies 

• the aim is to reduce vulnerabilities by strengthening capacities; the goal is building disaster
resilient communities

• links disaster risk reduction with development -  addresses vulnerable conditions and causes of
vulnerabilities

• outsiders have supporting and  facilitating role
.  
Closely related to the elements and features cited above are the principles of CBDM and   CBDMit
activities and programs.  These also    serve as overall targets to work for and parameters/indicators to
keep track of. 

• participatory process and content:  involvement of community members, particularly the most
vulnerable sectors and groups in the whole process of  risk assessment, identification of
mitigation & preparedness measures, decision making, implementation;  the community directly
benefits from the risk reduction and development process

• responsive:  based on the community’s felt and urgent needs; considers the community’s
perception and prioritization of disaster risks and risk reduction measures so the community can
claim ownership

• integrated:  pre-, during and post-disaster measures are planned and implemented  as necessary
by the community;  there is linkage of the community with other communities, organizations
and government units/agencies at various levels especially for vulnerabilities which the local
community can not address by itself  

• proactive:  stress on  pre-disaster measures of prevention, mitigation and       preparedness
• comprehensive:  structural (hard, physical) and non-structural (soft, health, education,

livelihood, organization, advocacy,  etc) mitigation measures are undertaken;  short-, medium-
term and long-term measures to address vulnerabilities

• multi-sectoral and multi-disciplinary:  considers roles and participation of all stakeholders in the
community;  combines indigenous/local knowledge and resources  with science and technology
and support from outsiders; addresses concerns of various stakeholders while upholding the
basic interest of the most vulnerable sectors and groups 

• empowering:  people’s options and capacities are increased;  more access to and control of
resources and basic social services through concerted action; more meaningful participation in
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decision making which affects their lives; more control over the  natural and physical
environment;  participation in disaster mitigation and risk reduction develops the confidence of
community members to participate in other development endeavors

• developmental:  contributes to addressing and reducing the complex relation of  conditions,
factors and processes of vulnerabilities present in society
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Box 4.  Applying the Features of CDRN’s CBDM in the Philippines to CBDMit  (Heijmans &
Victoria, 2001)

The Philippine Disaster Management Forum  emerged from the Reflection Workshop on Community
Based Disaster Management held in the Philippines in February 2002 through the auspices of the PDR-
SEA program. It is composed of  organizations and individuals implementing, supporting and
advocating for CBDM.  One of its members, the Citizens Disaster Response Center/Network,  is
recognized as a  key organization which has implemented CBDM/CBDMit since 1984.  The features of
its citizenry-based development-oriented disaster response has found applications in many CBDM
programs:

• The goal is to reduce people's vulnerability by increasing their capacities to prepare for, to cope
with and to mitigate the adverse effects of disasters. Aware and organized communities can
pressure government to implement policies and programs recognizing people's needs and
interests and promoting a safer environment.

• People affected by disasters are active actors in rebuilding their life and livelihood. People's
existing capacities are recognized and further strengthened.

• It addresses roots of people's vulnerabilities and contributes to transforming or removing
structures generating inequity and underdevelopment.

• People's participation is essential in all phases of disaster management and contributes to
building their capacities. Assessment of disaster threat situations is a continuous process before,
during and after disaster events and involves community members with consideration of  class,
gender, age, culture, location, etc.

• Premium on building organizational capacity of most-vulnerable communities through formation
of through formation of grassroots disaste, r response organizations

• The less vulnerable sectors are mobilized into a partnership with the vulnerable sectors in
disaster management and development work

CDRC/N’s  mitigation measures are mostly non-structural in nature such as community organizing,
food security nutrition improvement public awareness and  advocacy..
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ustainability is a function of  the convergence of  the various elements and parameters above and the
resence of an organizational mechanism, the Disaster Management Committee (DMC) or grassroots
isaster response organization to see the risk reduction process through..  Replication follows from
mmediate results and benefits and success stories which show and tell that CBDM works!

ho Initiates?  Who Sustains?

ince many disaster management agencies are by now influenced by the shift in paradigms to the disaster
isk management framework, they usually initiate the CBDMit process with community project partners.
n the other end, growing public awareness of disaster risks and the gains achieved in the
BDM/CBDMit approaches have spurred communities to seek out other communities and/or NGOs to
ssist them.  

here the initiative comes from is not so important.  What matters is that after initiating the process, the
ommunity participates in the study of their disaster risks, action planning and decision making on
itigation and preparedness solutions and in the implementation stage.  Community participation can be

ustained if the risk reduction project responds to their immediate needs and they are involved in the
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study and decision process to identify relevant, realistic and do-able mitigation and preparedness
solutions.  Relevance and community participation then create ownership, and with even small successes
achieved, sustainability of the CBDMit process can be ensured.
Box 5.  Ward 34 Disaster Management Committee leads and sustains risk reduction activities
(AUDMP, 2001)

Nepal has a long history of destructive earthquakes.  The Kathmandu Valley Risk Management
Project (KVERMP) has been implemented since 1997 under AUDMP in partnership with the
National Society for Earthquake Technology of Nepal (NSET).

Public awareness efforts of NSET resulted in increased media coverage on the vulnerability of
Kathmandu Valley  to a big quake in the future.  Some residents of Ward 34 had read an article in the
newspaper on a community disaster management training workshop at Ward 10 of Lalitpur Sub-
Metropolitan City organized jointly by 2 Christian charity organizations and NSET.  Subsequently, a
6-day CBDM training workshop was held on July 29 – Aug. 2, 1998 for Ward 34.  Local residents,
CBOs, NGOs as well as government officials at the municipal, district and national levels attended.

After the CBDM training, the Ward 34 DMC was established and continued risk reduction activities
with the community.  Household survey on vulnerability and further training for ward residents and
students were conducted.  These activities helped identify community member’s needs and concerns,
and gained their support and trust on DMC strategies and activities. Together with CBO volunteers,
the DMC also prepared hazard maps for flood, fire and environmental degradation.

A DM Fund for emergency response   set up to receive voluntary donations from the local residents
has amounted to   NT50,000 or US$653 as of January 2002.   Aside from the series of CBDM
training workshops, the DMC conducted further training and provided technical assistance in safe
construction and retrofitting in coordination with NSET for Ward 34 residents.  They have also been
asked by other wards and civic organizations to advice on hazard assessment and establishment of
DMCs, conduct CBDM training workshops and give  technical inputs in building construction.
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The grassroots disaster management/response organizations   (community based organizations, groups or
volunteers) are the key to mobilize the community at large. These groups are the focal point for local
leadership and responsibility in CBDM.  Examples of these local disaster management corps are the Red
Cross Volunteers (RCVs) and DMCs in the 23 villages by the CBDMFP Project in Cambodia; the DMCs
in Ward 34 and   Nagbahalal in the KVERMP Project in Nepal; CBOs in the communities along the
Dolosbage Nalawalapitiya  Road and Soysakele River Bank in the Nawalapitaya Urban Council in the
Sri Lanka Multi-Hazard Urban Disaster Mitigation Project. (SLMUDMP)

Within these grassroots disaster management organizations/committees, the importance of grassroots
leaders who would take pains to educate and motivate  the members and community people to prepare
for and mitigate disasters has to be underscored.  These leaders work with the grassroots disaster
management organizations to open up the minds of the community people to  develop more creative and
appropriate ways to reduce disaster risk. 

Enabling Communities to Participate – Capacity Building  and the Role of NGOs

Experiences of AUDMP in the participatory approach to  disaster mitigation affirm the facilitative,
supporting and  catalytic role NGOs in the community risk reduction process.  Communities are no
longer just recipients/beneficiaries but are now partners in the disaster risk reduction and local
development process. Clearly, the ownership is the communities’ and  NGOs should plan for project
turn-over of the project as soon as possible.  Capacity building and  public awareness activities enables
communities to increase participation and eventually,  to sustain even on their own  the CBDMit and
preparedness activities. 
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Capacity building  involves various training workshops with community members on the why, what and
how of CBDM/Mit; the   facilitation of the formation and organizational development  of  CBDMit
volunteers, DMCs, and  CBOs to include leadership training,  study tours to other communities engaged
in CBDM and government agencies;   technical assistance and support in fund-raising; facilitation of
contacts and networking to involve a wide range of stakeholders in the CBDMit process.  Within this
capacity building process, information made available to the people   is an important means to empower
communities.  
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Box 6.  Capacity Building and Public Awareness  in BUDMP Strengthens Community Participation
(ISDR, 2001 & BUDMP, 2002)

Bangladesh is one of the most disaster-prone countries in the world.  Cyclone, flood, storm surge, tornado,
drought and famine strike with regularity and intensity.  To reduce the vulnerability of flood prone
communities in the municipalities of Tongi and Gaibandha, CARE-Bangladesh has implemented the
Bangladesh Urban Disaster Mitigation Project (BUDMP)  since July 2000 .  Its community based approach
involved capacity building of local volunteers who later conducted the baseline surveys and  vulnerability
assessments with the community members.   Five modules in Bengali were developed on Basic Disaster
Management, Municipal Disaster Management Committee (MDMC), Volunteers Training including PRA
tools, Training of Trainers and Participatory Monitoring and Evaluation.  A total of 467 members of the
Scheme Implementation Committee in the 2 municipalities were trained.  Ideas sharing workshops and cross
visits were organized.  Some 255 civil society representatives received the training on Role of Civil
Societies in Urban Disaster Management while 910 students and 55 teachers participated in the Orientation
on Do’s and Don’ts During Urban Flood.

Through this process, community groups recognized the importance of community participation and disaster
mitigation.  The results of the assessments formed the basis for the identification and prioritization of
structural  mitigation measures at the household and community level such as the raising of homesteads,
tube wells, roads, community place, and cluster village raising as well as construction of new dams,
drainage, and roads, distribution of new tube wells and installation of new latrines above flood level.

Collaboration with a range of stakeholders, including partner NGOs in the 2 municipalities and the Disaster
Management Bureau of the Government of Bangladesh was undertaken to institutionalize and sustain
disaster mitigation.   One of the initial steps of BUMDP was to reactivate the Municipal Disaster
Management Committees in the 2 municipalities.  The MDMC members participated in the BUDMP
training course, reviewed and approved the  community Disaster Mitigation and Preparedness Action Plans.

BUDMP has emphasized the importance of awareness raising among community groups and other sectors
in placing CBDM on the political agenda. Posters, billboards in vulnerable wards, signboard on rickshaws
newsletters, bulletin, actual demonstration,  cultural events, ideas sharing workshop, cross visits  are among
the various forms and venues used. The commemoration activities for the National Disaster Preparedness
Day last March 29, 2001 was jointly organized by the Gaibandha and Tongi Municipality Disaster
Management Committees, CARE Bangladesh and its partner NGOs.  There were rallies and discussion
forums followed by a series of performances under the theme of community based flood mitigation by
community groups, volunteers and BUDMP personnel.  In Gaibandha, an art competition to depict the flood
situation of Bangladesh was organized for primary and secondary schools.
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side from raising awareness on hazard exposure and its consequences and the appropriate preparedness
nd mitigation measures to undertake, public awareness focuses on   information dissemination,  gaining
onsensus, building interest and commitment to the actual community risk reduction assessment,  action
lanning and implementation process at its various stages.   From the experience of AUDMP, these can
e successfully undertaken by utilizing the opportunities of traditional and special community events and
atherings.
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The Government’s Role in CBDMit 

While NGOs can and should plan for soonest phase out in involvement in project activities,  the
government’s role is  integral in CBDMit.  Government is a facilitator, , enabler, a partner or at the other
end of the  pole, a cause of vulnerability to address in CBDMit.

The decentralization of power and responsibility to provide basic development services from  the
national center to lower government units has augured well for CBDM/CBDMit to be integrated into the
formal disaster management, development planning and urban management system.  Although largely
dependent on the local official’s political will and development orientation, AUDMP experiences show
that sustainable CBDMit can be achieved with local government support.  When CBDMit is incorporated
into the agenda, plans and programs of local government units,   institutionalization and mainstreaming
can be facilitated.  
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Box 7.  Nawalapitiya Urban Council Facilitates CBDMit  in  2 Landslide-prone Communities
(ADPC, 2001;  SLUMDMP, 2002)

Although Sri Lanka suffers most from the hazard of civil strife, natural hazards are also significant.  The
Sri Lanka Urban Multi-hazard Disaster Mitigation Project (SLUMDMP) has been implemented by
AUDMP with the Centre for Housing Planning and Building (CHPB as the lead institution), the National
Building Research Organization (NBRO) and the Urban Development Authority  since October 1997 to
reduce the vulnerability of Sri Lankan cities to landslide, flood, erosion, subsidence,  pollution, and
contamination of water supplies.

Focused on developing tools and skills to incorporate into urban development planning, some of the
activities of the demonstration project in Ratnapura were replicated in Kandy and Nawalapitiya.   After
the completion of the Ratnapura demonstration project in February 2000, replication project activities
have  commenced and are now in progress in Colombo and cities along the Kelani River.

The Nawalapitiya Urban Council is located within Kandy District in the Central Province.  Following the
SLUMDMP risk assessment and action planning process to formulate a  new Urban Development Plan in
Nawalapitiya in 1998 and 1999, the city has decided  to undertake the community based approach to
mitigate landslide/rockfall hazard in search of innovative solutions despite budgetary constraints.    The
Chairman of the Nawalapitiya Urban Council facilitated the formation of community-based organizations
for  collective solutions for  immediate local problems in  2 landslide-prone areas within the city.

Communities along the Dolosbage Nalawalapitiya  Road and Soysakele River Bank now have identified
the hazards and vulnerabilities associated with their locations and have formulated action plans to
mitigate adverse impacts.  Women and senior citizens actively participate in decision-making.  The
communities’ openness for supports from the outside, particularly the Nawalapitiya Urban Council, may
provide opportunities to improve livelihood options through skills development programs and
community credit and savings project to pool funds to meet future needs.   Apart from the urban council,
the Intermediate Technology Development Group (ITDG)-South Asia and NBRO are providing funding
for this project.  Mitigation measures include development of community forest, community forest fire
break and construction of community drainage system.

Representatives  from the Nawalapitiya Urban Council learned and shared their experiences in CBDM
during the initial run of the CBDM course in Sri Lanka hosted by CHBP in  September 2001 with support
from the ITDG- South Asia and Duryog Nivaran.   The SLUMDMP has helped to build a sense of
awareness, preparedness, pro-activeness not among partner communities but also among the councilors
and officials of the Nawalapitiya Urban Council towards management and mitigation of natural disasters.
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In the SLUMDMP,  the Nawalapitiya Urban Council in Kandy has taken on the participatory approach to
have innovative solutions to landslide vulnerability mitigation in the face of financial constraints.
Similar positive roles of local governments have been noted in the KVERMP where the   Mayor of
Lalitpur sub-Metropolitan City committed to conduct disaster awareness programs at the community
level for all 22 wards of the city and introduce a two-step building permit system with mid-construction
phase technical inspection to ensure safe construction techniques.   In BUDMP, the reactivated
Municipal Disaster Management Committees of the municipalities of Tongi and Gaibandha have
reviewed the community mitigation action plans and have steered the celebration of National Disaster
Preparedness Day with the community groups and NGOs.  

At the national level,  public awareness activities of KVERMP in Nepal has been greatly increased
through the  government designation of  an Earthquake Safety Day at the request of NSET.  In the first
year of its celebration,  15 January 1999, NSET has organized with the government a  national essay
competition, a Kathmandu Valley-wide art competition of school children with  Prime Minister giving
away awards to winning children,  lecture programs on earthquake risk management in other countries,
an earthquake awareness march along streets of the city core of Kathmandu,  and a 3-day exhibition.. 

Appropriate Methods  to Enhance Community Participation 

The CBDM/CBDMit  process and content should lead to more partnerships, mobilization and self-
reliance, and control and access to power, resources, basic services  and  decision making  to solve
community problems.  The BUDMP team aptly says, “it is power sharing and voice gaining process of
the community”.

The AUDMP projects subscribe to the higher levels of  participation.  Even as an evaluation of how
really participatory is community participation in the CBDMit  projects has not been made,  the models
for community participation should push AUDMP partners,  NGOs, government units  and supporters of
the local risk reduction process to  reflect,  measure degree of community participation and improve their
framework,   styles and methods of  relating with the community.   
 
The CBDMP has cited a specific case where such failure to involve the community in decision making
and control over implementation resulted in  conflicting needs and expectations between the NGO and
the community.  Consequently, people’s livelihood was negatively impacted (soil used for the elevation
of the road was taken from nearby rice fields and large trucks used to transport  soil blocked  the route)
and trust in outsiders was reduced.

At the community level, the grassroots disaster response organization/ DMCs/volunteers should also take
note of these models for community participation in relating with the  other community members.  These
matters are also part of the capacity building and organizational development/strengthening of the  local
CBDM organization.  The CBFMP has cited several cases where inadequate involvement of community
members by the DMCs in decision making has resulted in problems in project development and design,
mobilization of funds and labor for the project, and delays in timetable.

Participatory tools and methods in risk assessment and action planning helps to enhance community
participation.  Through these,  differing perceptions of risk and solutions are surfaced by different sectors
and  groups within the community and  other stakeholders and interest groups.   

Participatory risk assessment and  action planning tools have been adapted from participatory rural
appraisal and participatory learning and action.   Tools for hazard assessment include -  hazard
assessment matrix on the nature and behavior of hazards, hazard map, seasonal calendar, historical
profile.   Tools for vulnerability assessment include the vulnerability map (hazard map showing elements
at risk), transect, seasonal calendar, historical profile, time line, institutional and social network analysis
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(Venn diagram), problem tree, disaster crunch model, focus group discussion.  For capacity assessment,
in addition to the tools used in vulnerability assessment, resource mapping and gendered benefit analysis
can be used.  For people’s perception of risk, ranking and scoring helps in the understanding of priorities.
For action planning, the problem solution tree, visioning exercise and role plays which can stimulate
discussion of the pros and cons of various alternatives can be used.

In AUDMP, the use of hazard and risk maps, together with the baseline survey encouraged participatory
identification of problems and action planning in the communities. The risk map shows the geography
(location of rivers and mountains), settlements and infrastructure, key community facilities and identifies
the location of high-risk areas, resources (wells, boats, etc.) and safe places for evacuation.  . Although
these maps are simple and need more technical improvement for designing structural mitigation works,
they have been found to be useful for identifying problems and raising awareness.   Some organizations
and communities refer to this as the hazard and resource map.  

While the importance of participatory tools, particularly community mapping exercises, cannot be
denied, CBFMP also cautions that explanation to the community on the use various uses of tools,
information to be gathered and maps should be made.  While some basic information are already obvious
to the community, outsiders may need these to be able to support the community in its risk reduction
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efforts.    Aside from its internal processes, the community can use the community hazard and resource
maps to generate outside support. 

Participatory methods have been  used even with low literacy groups with the use of a lot of visualization
such as drawings, tables and  locally available materials such as seeds, leaves, rocks.    The Philippine
National Red Cross in its Integrated Community Planning Program has combined higher technology with
the participatory approach   with the use of GPS for mapping.  The community members do the initia
hazard and resource map using the GPS equipment and then the digitized hazard and resource maps are
produced in the PNRC national office.  During the Forum on Good Practices in CBDM held by the
Philippine Disaster Management Forum  (PDMF) last July 26, 2002  to contribute to the  Disaste
Consciousness Month activities, it was noted that technology helps,  but it can also destroy  so the
guideline is using methods appropriate to the needs and conditions in the communities.  While use o
technology may be appropriate, cost also becomes a consideration for its wider application in CBDMit.

Box 8:  Local communities find combination of technology with participatory methods useful
(PNRC, 2002)

The Philippine National Red Cross (PNRC) is a PDR-SEA partner and member of the PDMF.
Well known for its blood banking  and emergency response programs,  PNRC has started to
undertake  the proactive  and community based approach in disaster management starting 1994
with its Integrated Community Disaster Planning Program (ICDPP).  .

Its approach involves the formation of the Barangay (village) Disaster Action Team (BDAT)
whose members are elected by the community assembly from among  sectoral organizations.
Usually, the Barangay Captain (village head) is also the Chair of the BDAT.  The ICDPP provides
intensive training for the BDAT who later on conduct the risk assessment and  risk reduction
planning with the community members.  In its preparation of hazard and resource maps, the ICDPP
uses GPS together with other participatory tools.  The BDAT leads the community in preparing the
maps and  3-dimensional models but the   digitized maps are finalized in the PNRC central office.
The digitized maps are the technical outputs of the ICDPP for turn-over to the municipal
government to influence and improve land use planning.   The BDAT members also use a lot of
popular public awareness materials such as  posters and comics on disaster preparedness for the
process of  problem identification and ranking solutions.

In Barangay Maasin of  the town of Quezon in the island province of Palawan,  the BDAT and
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community members have  constructed a hanging bridge and  health center and  protected the
mangroves areas  from being converted into commercial fishponds.    The community has provided
the labor while Red Cross has provided the materials for the construction projects.  Technical  help
in engineering design was  provided by the  municipal government.   Since the project has been
identified by the community as being urgent and  they have worked so hard to see the construction
projects to completion, they continue to manage  and sustain the project.  The hanging bridge took
5 months to construct and is now used during flood to have access to the village center and for
children to continue schooling.  The village health center has been nominated in provincial and
regional competitions for excellence in service.
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Replication and Sustainability

Replication follows from immediate results/benefits and success stories which show and tell that
CBDMit works.   Within and beyond the project areas, the indication that local initiatives can be
sustained is the replication of the mitigation solutions.  Initial and even small successes provide the
springboard  to sustain disaster preparedness and mitigation,  even without a project with outside
funding.   Increased confidence and trust in concerted action can lead the community to address bigger
problems.

There are many examples of replication in the CBFMP in Cambodia and the KVERMP in Nepal.
Villagers in Peam Mean Chhey Commune, Prey Veng built 2 more bridges after constructing their first
under the CBFMP.   In Prek Andong Village of Kampong Cham, the success of the road elevation
project led to many other projects with the prospect of support from the Province.  Angkor Ban Village
has taken on the CBFMP approach of Koh Ta Ngor II in also raising part of their road.  After Sang Lech
Village in Kampong Cham raised their road and constructed a berm to protect the road during the
monsoon season, villagers in Khdey organized themselves to construct a berm in their part of the village
along the same road.  

 
Box 9:  Replications of community initiatives in the School Earthquake Safety Project  of
KVERMP  (AUDMP, 2002)

Rapid population growth, unplanned development,  constructions that do not meet the building code
requirements and a general lack of awareness about earthquake safety  make Kathmandu Valley
increasingly vulnerable to earthquakes.  The  School Earthquake Safety Program (SESP) component of
the Kathmandu Valley Risk Management Project (KVERMP) involved participatory evaluation of the
vulnerability of the schools,  design of earthquake preparedness curriculum, and production of
proposals to retrofit of the most at-risk buildings.

SESP incorporated community participation in the conduct of vulnerability assessment of  643 public
schools in the Kathmandu Valley.  15 seminars were held with school headmasters (60% attendance
was achieved) to teach them about earthquake risk, about the necessity of planning for earthquakes in
their schools, and how to fill out the assessment survey.  Criteria used to select the most at-risk
buildings to pilot structural interventions also focused on community participation-  most at-risk
buildings, community showed good solidarity and willingness to contribute in kind and cash, the
masons identified for the     school retrofitting resided  within the vicinity of the community.

One site was retrofitted in 1999 and 4 others in 2000-2001.  The community became so involved in the
project such that the mason training became a family affair held in the evenings; all labor was provided
by the local community, funds and acquisition of materials for the SESP were generated by the
communities themselves with support from NSET, and even school children helped  carrying bamboo
and sticks.

The project had such impact such that:
• homeowners within and outside the community were influenced to construct their houses

using seismic-resistant features  (2 houses each in  Nangkhal and Alapot)
• neighboring community groups scheduled observation sessions of the school retrofitting

process
• trained masons in Kathmandu Valley were sought to help in the earthquake-resistant

reconstruction in Patanka Village in Guijarat
• Gorkha District of Prithvinagaw Municipality in western Nepal has requested technical

assistance in earthquake mitigation from NSET to provide technical support on reconstruction
after damages were experience in   the July 16,2001 earthquake in the western and central
Nepal.



Community-Based Approaches to Disaster Mitigation

Regional Workshop on Best Practices in Disaster Mitigation 285

In the KVERMP in Nepal, Ward 34  has been requested by other wards to advice on hazard assessment
and establishment of DMCs.  They have also received requests to conduct CBDM training workshops
(e.g. to the Lion’s Club of Kathmandu Kingdom) and give  technical inputs in building construction
(e.g.King Come Sports Building).  A DMC has been organized  in Nagbahal, Ward 16, a traditional, high
caste Newaral urban settlement in Lalitpur Sub-Municipality for public awareness and earthquake
disaster management planning activities.  The Mayor of Lalitpur Sub-Metropolitan City has also
committed to conduct disaster awareness programs at the community level for all the 22 wards of the city
and introduce a building permit system with a mid-construction phase technical inspection to ensure safe
construction techniques.  

3. CBDMit Definitely Advantageous Despite Complexities to Face

“As we completed our project, our community became closer.  This is something I have not seen in a
long time.” -  Mr. Peng Eourn in a village covered by the CBDMP 

Ownership Leads to Better Management and Sustainability

The results of the community based approaches to disaster mitigation are vulnerability reduction
solutions which are more relevant and in tune with what people need and want.  Because community
members have been involved in the whole process of problem identification to ranking/prioritizing
solutions, they have ownership of the project.  Popular and appropriate methods and channels in public
awareness and   information dissemination ensure that community members are included in the
information  and decision making loop.  Schemes for project implementation take into account
preferences of the community, example when the community prefers the construction of safe areas per
family near their homes rather than a collective shelter.  Since they have ownership of the  project and its
results, they will manage,  maintain and sustain it better.  Community participation builds their
confidence, skills and ability to cooperate.  This enables them to tackle other challenges and bigger
problems both in the individual, household and community level.

 Box 10.  Community Involvement in Earthquake Risk Reduction in Patanka Village (SEEDS,
2002)

“The experience in grassroots level mitigation have been sweet and sour!  There’s a lot we have learned
which help us improve the scope and quality of our subsequent initiatives”. -  Manu Gupta, Project
Officer of SEEDS

Patanka Village was among the worst hit but least served villages following the Guijarat earthquake on
January 26, 2001.  Applying lessons from previous earthquake rehabilitation projects, SEEDS together
with like-minded organizations decided to undertake a model village rehabilitation and mitigation
project in Patanka.    At the onset, a  community workshop was convened for ideas exchange on how
the community and outside organizations could work together and demonstration through construction
of a prototype on earthquake resistant technology.

Intensive capacity building exercises strengthened people’s knowledge about the risks they faced.
Shake table demonstration tests helped in building their confidence in the safety of earthquake resistant
structures. Community leaders were involved in the risk assessments.   As part of the training of the
local masons, trained masons from Nepal from the KVERMP stayed for 3 months in Patanka.

Subsequently, all construction was finally taken up by the house owners themselves.  The community
had a tremendous sense of ownership of the project.  Because all family members were involved, all
houses  were reconstructed in record time.  Cost of the house is half when compared to other
rehabilitation interventions made when the external agency did everything, leaning very little scope for
the villagers.



Community-Based Approaches to Disaster Mitigation

Regional Workshop on Best Practices in Disaster Mitigation286

The evaluation of the CBFMP revealed that almost every villager took pride in what had been achieved
in his or her community.  Some villagers also expressed sentiment s that the project had served to build
community solidarity and bring people together.  Experiences from the implementation of SLUMDMP
also demonstrate the contribution of the community based mitigation activities in rekindling traditional
support mechanisms in the community.  The community  disaster response organizations in the
Philippines, like the grassroots disaster response organizations/committees of CDRC/N and  the BDAT
of the PNRC taps into and strengthens the traditional “bayanihan” or community spirit  of mutual
assistance in mobilizing communities in disaster mitigation and preparedness.   While social alienation
has been associated with urban life, the community based approaches to disaster mitigation has
strengthened solidarity among community members.

A Wide Array of Relevant and Innovative Mitigation Solutions

A wide range   of  local  innovative and do-able  solutions to address and reduce local vulnerabilities
results from the community based approaches in disaster mitigation  by trusting and building capacity in
identifying problems and risk assessment.  Aside from public awareness, formation of the grassroots
disaster volunteers organization and capacity building of the community and disaster management
volunteers which are non-structural in nature, most of the solutions identified in the AUDMP project are
structural in nature.  

For the CBFMP, mitigation solutions include   water control structures necessary for livelihood -
repairing dams and dikes; cleaning out irrigation ditches, culverts and water gates; construction berms to
protect the road during monsoon season; access – raising road levels, constructing small bridges;
preventing contamination of drinking water – construction of higher well caps; building of safe areas for
individual families near their homes; evacuation.  For KVERMP,  simplified earthquake scenario and
risk management action plan; vulnerability assessment of schools in Kathmandu Valley, retrofitting of
school buildings, curriculum for training of masons, guidelines for community disaster preparedness and
planning for teachers, students and parents; Earthquake Safety Day.  SEEDS has undertaken
reconstruction after the 2000 Guijarat earthquake in the context of mitigation through retrofitting.   The
Nawalapitiya Urban Council of the SLUMDMP has undertaken development of community forest,
community forest fire break and construction of community drainage system in 2 communities where
skills development for diversified livelihood options and credit and savings programs are also being
implemented by an NGO. 

The BUDMP has successfully utilized various forms and venues of awareness raising among community
groups and other sectors.  The project has used the National Disaster Preparedness Day commemoration
for   rallies and discussion forums, series of performances under the theme of community based flood
mitigation by community groups, volunteers and BUDMP personnel, an art competition to depict the
flood situation for primary and secondary schools.  Structural mitigation solutions include the raising of
individual homesteads, tube wells, community place, cluster village and roads above flood level;
construction of  new drains, box culvert, U drain, six pillar houses above flood level; installation of new
latrines above flood level.

PDR-SEA projects also include projects which improve the  quality of the environment – reforestation,
and protection of mangroves. 

Other examples of non-structural mitigation solutions coming from communities in South Asia and the
Philippines includes savings  and credit programs, primary health care systems, food security program
including sustainable agriculture,  and   advocacy to pressure government for more responsive policies.

Cascading Effects in Improved Safety, Livelihood and Well-being
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The AUDMP experience demonstrates  the cascading effects which even  structural measures for
physical safety have on the household and community   social and economic life. While identified micro-
projects in the   CBFMP reduced the communities’ physical vulnerability to flood, they also improved
livelihood in terms of enhanced safety, ease of access and economic benefits.  For example, the
construction of an emergency evacuation route enhanced the safety of villagers and their livestock.
Raising of roads and construction of bridges provided reliable transportation routed and increased
accessibility, allowing students to travel to school and traders to transport their agricultural produce to
local markets.  New, enlarged or rebuilt culverts increased the community’s control over water flow,
enabling them to increase their rice crop yield, and for some communities, even harvest a second rice
crop.  

In the KVERMP, masons were able to increase their fees after the training for the masons which
accompanied the retrofitting of at-risk buildings for improved safety. In Kavresthali, the project has
opened a new livelihood option of making “stonecretes” when the fields are fallow.   The villagers found
that they could easily mold the dismantles  dismantled stones from the schools to be reconstructed  into
hollow blocks which were even stronger that bricks.

Measuring the Impact of Community Based Disaster Mitigation

Foremost in the concern for impact is to have   increased impact of community based disaster mitigation
and how to bring this about. 

The next concern is how to measure impact.  In urban management, general impact indicators revolves
around changes in the following dimensions:  social and economic well-being of local population,   the
physical configuration and quality of the environment; and,   local institutional/organizational capacity.
A framework for the measurement of impact of CBDMit and the risk reduction process is increased in
capacities and reduced vulnerabilities.   

The BUDMP project has noted the use of participatory evaluation.  During the community risk
assessment baseline data for various areas (physical/material, social/organizational;
motivational/attitudinal vulnerabilities) are gathered and can be used in the periodic monitoring of the
local situation.  The same participatory risk assessment tools and exercises can be used in the monitoring
and evaluation process.  

But aside from what can be measured, what do the people have to say?  What are their perceived gains
from the community risk reduction process? 

Complexities to Face

Advantages far outweigh the difficulties to hurdle in undertaking the participatory approach to disaster
mitigation.  The experiences in implementing the community based approaches to disaster mitigation
highlight the following complexities:

• recognizing and considering the interests (which in other instances translates into demands) of
the various stakeholders in the community risk reduction process while ensuring the interests of
vulnerable sectors/groups.  Synchronizing efforts and strategies of the multi-stakeholders in the
risk reduction process.

• the challenge  itself and efforts invested  to mobilize communities especially that community
members do not get paid for their labor.  This highlights the need for more public awareness and
capability building activities to overcome barriers such as ignorance, fatalism, and pessimism.  

• community organizing and mobilizing takes times - process of awareness raising,  capacity
building, strengthening grassroots disaster management organizations, community meetings
entails  time;  activities have consideration of proper timing with production activities, social
events, etc.  The need for more volunteers and manpower to undertake and sustain community
mobilization for risk reduction.
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• continued development of tools, instruments, applicable technologies, mechanisms to put in
place mitigation in both urban and rural communities.   

• big funding requirements especially for  materials used in structural measures  and various
schemes to mobilize resources

• donor (external and internal) concern  for effectiveness and efficiency and the learning curve in
building the culture of safety while funding commitments for mitigation projects are time-bound

• community participation in  evaluation and measurement of the impact of the risk reduction
process 

• When the political environment is not enabling, non-structural mitigation such as lobby and
advocacy work can have  more confrontational approaches and forms than consensus building

4.  Summary of Lessons, Practical Tips/Considerations and Issues Ahead

At AUDMP’s seventh year of implementation of CBDMit, many lessons and practical tips/
considerations can be drawn.    Lessons from the implementation of the CBDMit by other initiatives have
also been included into AUDMP’s learning loop.

Lessons Learned  
 
Based on our current good/best practices, the following benefits of the Community Based Approaches to
Disaster Mitigation have been noted:

1. Community process and participation builds confidence,  pride that they are able to make a
difference and capabilities to pursue disaster mitigation and preparedness and   bigger
development responsibilities at the local level.  This leads to empowerment.

2. Community involvement in risk assessment and risk reduction planning leads to ownership,
commitment and individual and concerted actions in disaster mitigation, including resource
mobilization; 

3. Trusting and supporting the capacity building process results in a wide range of appropriate and
do-able mitigation solutions; 

4. Community Based Disaster Mitigation is cost effective, self-help and sustainable even if it is
time consuming.

These benefits were achieved because of the following key success factors: 

1. Applying best practice methodologies of community development to community based disaster
mitigation.  Significant among these are the bottom-up approach in development planning
although the over-all results of our efforts in CBDMit shows the necessity and effectiveness of
the meeting of the top-down with the bottom-up approaches. 

2. Tapping of traditional organizational structures, mechanisms and formal and informal
community leaders, 

3. Capability building activities with  the community disaster committees and volunteers, 
4. Various forms and channels of public awareness, sensitizing  and education using local dialects,

values and culture,  
5. Multi-stakeholder partnerships with clearly defined but complementary roles of the

communities, community based organizations, community leaders, local government units,
higher level government, NGOs, less vulnerable groups, donors and other groups.  The
community is clearly the propeller and main actor to sustain CBDMit, NGOs have facilitating
and catalytic role while government has the role to enable and institutionalize

Challenges and Issues Ahead

Taking stock of where we are in CBDMit and the lessons we have learned, what next?  After this
Lessons Learned Workshop, where do we want to go in community-based approaches in disaster
mitigation?  
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Presenters in the session on Community Based Approaches to Disaster Mitigation who represent the
local government,  the community and assisting  NGOs are one in calling for continued and sustained
involvement of and support to communities in developing mitigation solutions for sustainable disaster
risk reduction and development.  

How do we get there? We must trust communities and never underestimate local initiatives.  We must
commit and have political will.  We must act, act and persist in our actions in building a culture of safety
and ensuring development for all.

We take inspiration in turning all the possibilities into reality from what some community members and
local government officials have to say about the relevance and gains of community based disaster
preparedness and mitigation:

• “When disasters occur it is our community that is affected first.  We realize it is important to be
prepared because there is a gap between the disaster and the time external assistance arrives” 
- Mr. Bikash R. Dhakhwa of Ward 34 in the KVERMP in Nepal

• “Key driving force for the Disaster Management Committee are enthusiastic
members/volunteers/advisors and the community people” - Mr. Murari Binod Pokhrel, Member-
Secretary of Ward 34., Kathmandu Valley Metropolitan City in the KVERMP in Nepal

• “Community involvement and transparency are key in any initiatives.” - Mr. Raja Ram Suwal,
school principal in the School Earthquake Safety Program in the KVERMP in Nepal

• “The greatest achievement of all is that the community has been able to realize Pro-activeness
has more results than Reaction and Welfare.”  -  Mr. Gemunu Sumathipala, Ex-Chairman and
Councilor of the Nawalapitiya Urban Council of SLUMDMP in Sri Lanka

• “As we completed our project, our community became closer.  This is something I have not
seen in a long time.” - Mr. Peng Eourn, a villager in the CBFMP in Cambodia 
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CAMBODIAN COMMUNITY BASED FLOOD MITIGATION AND
PREPAREDNESS PROJECT

Kurt A. MacLeod, PACT, Cambodia

ABSTRACT

The Cambodian Community Based Flood Mitigation and Preparedness Project (CBFMP) was launched
in September 1998 under the Asian Disaster Mitigation Program. It was jointly implemented by the
Cambodian Red Cross, Pact and The International Federation of Red Cross and Red Crescent Societies. 

The objective of the program was to establish sustainable, replicable non-government mechanisms for
disaster mitigation and preparedness with a focus on flooding. This was accomplished through:

• empowering communities to develop solutions to flooding;
• providing communities with a higher degree of security from natural disasters;
• training local village volunteers in Disaster Preparedness concepts and techniques;
• establishing Village Disaster Committees to implement participatory processes for identifying

solutions to reduce impact of natural hazards to their communities; and,
• mobilizing funds to create or refurbish disaster preparedness infrastructure.

Under the demonstration phase of the project, Red Cross volunteers were seen as the best vehicle to
assist in implementing the project at the local level with target communities given their broad based
network throughout the country. The Red Cross volunteers were trained in disaster preparedness
techniques and supported local communities living along the country’s two major watersheds of the
Mekong River and Tonle Sap. The project was implemented in the three highly flood-prone provinces of
Kompong Cham, Prey Veng and Kandal. 

The project had the unique opportunity to measure the impact and gather lessons learned from
implementation before and after one of the area’s worst floods in four to seven decades that occurred in
2000. The three target provinces made up 48.9% of the people in the country affected by the flood and
58.4% of the deaths. 

The major lessons learned from the project included:

• involve local level communities in developing solutions to flood preparedness;
• the use of community development best practice methodologies can enhance the success of

community-based flood mitigation and preparedness projects; 
• use traditional organizational structures in communities to assist in flood mitigation measures;
• ensure that community level project implementers are well trained in flood preparedness techniques

and empowered to mobilize community members in developing solutions;
• where flood preparedness demands  are greater than financial resources available, it is essential to

train and mobilize local communities to seek for funding outside the community; and,
• it is important to develop relationships between communities, government national disaster

management departments and donors focusing on disaster preparedness to instill sustainability
measures for continued activity support.

• Distinguish between activities that are useful for community organizers and the community
themselves

The demonstration showed that community involvement in flood preparedness is an essential component
to flood mitigation. By involving community members it not only increases the likelihood of increased
action by communities to help mitigate flood disaster but also brings communities together to address
flood issues cooperatively. In the event of a flood, cooperative actions among communities can lead to a
great probability of decreased damage, deaths and economic devastation in the affected communities. 
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Introduction and Background

The primary natural disasters in Cambodia are floods, droughts, and fires.  Cambodia is particularly
susceptible to flooding along two major watersheds, the Mekong River and Tonle Sap.  The Mekong
River bisects the eastern third of the country from north to south and annually causes the Tonle Sap
River to reverse course, flooding the Tonle Sap communities and affecting the far northwestern regions
of the country.  Farmers depend on the surplus waters for rice cultivation and secondary crops and have
devised extensive water management systems to trap and store the water.  But in years of extreme
flooding, the high waters can wash away dams, dikes and distribution structures, destroy crops and
livestock, damage homes, places of worship, schools, clinics, roads and other community infrastructure
plus cause loss of human life.

Cambodia’s development challenge stems from the past decades of war and civil strife coupled with a
concomitant incidence of poverty that often act as obstacles for people or government preparing for or
responding to a disaster. Due to these hindrances, disaster preparedness challenges include:

• a lack of community attention to hazard monitoring, dissemination, preparedness and effective
response measures;

• the absence of facilities, equipment and infrastructure that mitigate the impact of hazards;
• a poor understanding of the vulnerability of infrastructure to the effects of hazards;
• a limited understanding of practical and appropriate technologies;
• the absence of a core group of trainers and committed advocates for prevention and preparedness

measures;
• inadequate or absent funding resources for disaster prevention and preparedness; and,
• inadequacies of the system for recording damage and post-disaster needs.

The Cambodian Community Based Flood Mitigation and Preparedness (CBFMP) Project was designed
to address these challenges at the community level.

1. Floods in Cambodia prior to and during project implementation

Cambodia's chronic annual flooding reached serious levels in 1996.  As a result of heavy rains in China
and Laos, the Mekong River rose dramatically in mid-September, causing serious floods in six provinces
along the river.  Generally acknowledged to be the worst floods in 25 years, over 1.3 million of
Cambodia's 12 million people were affected and nearly half of these required urgent emergency aid. The
1996 floods affected some 600,000 hectares of crops, 50,000 houses and seriously damaged such
infrastructure and critical facilities as schools and other public buildings.  The Ministry of Education,
Youth and Sports (MOEYS) reported $2 million damage to schools.  The CRC and the National
Committee for Disaster Management (NCDM), a cabinet-level institution of the Royal Government of
Cambodia (RGC), attempted to cope with and respond to the calamity. 

In 1997 there were early floods in Kratie and Kampong Cham while drought affected many provinces
causing food shortage to people living in remote areas.  Due to the change of water current of the
Mekong River, there were landslides along the riverbank in Phnom Penh, Kandal, Kampong Cham and
Prey Veng provinces. Typhoon Linda hit the island of Pou-Le-Wei causing destruction of houses along
the coast and wreckage to fishing boats in the sea.  In 1998 Cambodia experienced drought, with WFP
feeding over 1,000,000 people a day.

The floods of the year 2000 were some of the most devastating in recent memory. These floods were
characterized by some as the worst in 40 years and by others in 70 years. They were notable for their
intensity and duration, starting as early as July (one to two months early) and not subsiding until middle
to end of November. The floods resulted in 400 deaths, affected 3.6 million people, a considerable loss of
livestock and extensive damage to infrastructure and personal property. 
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I. The Community Based Flood Mitigation and Preparedness Project

1. Goal and Objective of Project

The goal of the CBFMP project was to help reduce the vulnerability of Cambodian citizens to natural
disasters, primarily floods, through the establishment of an integrated, community based disaster
preparedness and mitigation system.

The objectives of the CBFMP project were:

• To develop a range of practical, low cost, community based preparedness and mitigation strategies
using an integrated community based approach to identify flood related development needs.

• To establish a sustainable institutional framework for identifying and implementing those strategies
during and after the demonstration project.

• To identify sustainable sources of funds (international, national and community resources) that
support community-based preparedness and mitigation and can be applied at the village level in
flood-prone communities. 

2. Project Partners Agencies – description, roles and responsibilities

The project was jointly implemented by CRC, Pact and The Federation through a Management
Committee chaired by the Federation which coordinated funding and project implementation issues.

CRC - The Cambodian Red Cross was chosen as the implementing partner due to their extensive
network of 4,465 Cambodian Red Cross Volunteers (CRCVs) throughout the country. The Cambodian
Red Cross (CRC) has traditionally served as an auxiliary to government in disaster management,
particularly for relief.  Since the reunification of CRC in 1994, the International Federation of Red Cross
and Red Crescent Societies (IF) has provided technical and capacity building support to the CRC.  In late
1996, with the assistance from the Federation, CRC began a transition from traditional disaster relief
activities to the development with the Community Based Disaster Preparedness program (CBDP).

Prior to the project, the CRCVs had received training in Red Cross methodology and techniques mainly
centered on Community-Based First Aid (CBFA). This project herald one of the first times when CRCVs
would be directly involved in mobilizing communities to create solutions that would mitigate floods in
the project area. The CRC managed funds received from Pact to recruit and train volunteers and staff in
the community-based disaster preparedness and coordinate the implementation of local demonstration
projects.

IFRC - The Federation provided project management support through the assignment of one Disaster
Preparedness Delegate (DPD) to work with CRC and other parties in the implementation of the project
and provided funding associated with the DPD to strengthen CRC staff capacity. 

Pact/Cambodia - Pact was the recipient of grant funding from ADPC to implement the CBFMP. Pact
also managed ADPC funds to coordinate the participation and support of local non-governmental
organizations (NGOs) in the implementation of community-developed mitigation activities.  The primary
program was achieved through a sub-grant to the CRC to implement the project through training and
supporting CRCVs. 

3. Process – for launching the project

Once a strategic plan had been established, there was an orientation on the CBFMP Project for the
Provincial Branch Staff of the CRC in Kampong Cham, Kandal and Prey Veng provinces.  The
Disaster Management Department (DMD) of the CRC was responsible for delivering  training in
Community Based Disaster Preparedness. To this end, CRC recruited two trainers and two



Community-Based Approaches to Disaster Mitigation

Regional Workshop on Best Practices in Disaster Mitigation 293

coordinators and conducted a three-day Training of Trainers for the DMD training team and the
Provincial Branch Staff.  

In addition, a local NGO, Social Services of Cambodia, was contracted to provide training in
community organizing for the CRC training team. The goal was to build the capacity of CRC staff in
project related technical areas who could then train the CRCVs in the targeted districts. The DMD
training team developed a training curriculum based on the initial CBDP and incorporated technical
resources from ADPC. 

4. Project Components – Activities

A. Training, Resource Materials and Continuing Education

One of the core activities of the CBFMP was building the capacity of RCVs in disaster management and
community organizing through providing a series of intensive training programs.  The training modules
included:

1) Red Cross Values and Volunteer Responsibilities
2) Disaster Management and Hazard Mapping
3) Leadership and Community Organizing

After the second module on disaster mitigation and hazard mapping, the volunteers returned to their
communities to conduct a mapping exercise.  This was intended to serve as an organizing and mobilizing
tool.  The volunteers used the maps to identify the hazards and vulnerability in the community.  In
addition, The CRC and Federation organized brainstorming and planning sessions once or twice a month
for the trainers to further assist CRCVs. This was seen as a very beneficial follow up and continuous
training strategy, which helped reinforce skills learned during the training courses. 

During site visits and group meetings, CRC trainers and coordinators assisted communities and the
CRCVs to develop solutions to mitigate the problems of flooding. In-service strengthening of training
strategies and skills in CBDP for the CRC training team was reinforced by an ADPC facilitator in
addition to two CRC staff who attended an ADPC training program in Bangkok.  In addition, the Deputy
Director of DMD attended the UDM-2 training course and a DMD trainer attended the Community
Based Approach to Disaster Management course.  

An important component of the project was to work through traditional community-based structures. In
some cases, the CRCVs worked with existing village Disaster Committees and in other cases, where the
village did not have a Disaster Committee, the CRCVs worked with other existing village community
development groups and committees. Outside of CRCVs and the village project committee, project
participants encompassed a wide spectrum of community members including men, women, students,
monks, and the village elders.

B. Demonstration Project

After module three training was completed, the CRCVs returned to their villages to mobilize
communities to identify flood hazards and develop solutions to address the problems.  The end result was
community-developed strategies. The communities were encouraged to first identify what the
community itself could manage in the strategic plans from resources within the village and secondly, to
develop proposals to address projects that would require additional financial resources. These proposals
were submitted to CRC headquarters through the provincial branch structure.
 
The Management Committee received 23 proposed mitigation solutions. The Committee had developed
very simple approval criteria including: it was a community-based preparedness activity; the project
benefits had to reach a broach base of people within the community; there was a ceiling of US$1,500 per
community; and, the community had to commit at least 15% of cash or in-kind contribution. Reporting
requirements and financial monitoring details were also developed. In cases where the proposal did not
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satisfy the criteria, the proposals were sent back to the communities through the CRCVs with clear
instructions for proposal revisions. 

The community proposed activities generally focused on the water control structures necessary for
livelihood (repairing dams and dikes, cleaning irrigation ditches, culverts and water gates) or access
(raising road levels or constructing small bridges). Material contributions normally consisted of people
bringing their tools or providing soil for increasing the height of roads. When local resources could not
cover the cost of the proposals, additional fund-raising was conducted on the communities' behalf by
Pact. Funds were disbursed to communities in two installments after an initial orientation to accounting
for the treasurer of the local disaster committee.

C. Information and Networking

Stakeholder meetings were held to share lessons learned between project participants, NGOs, donors,
and the RGC. DMD refined and revised the training manual, which was based on the initial CBDP
curriculum and ADPC materials.  The manual reflects lessons learned from the training experience and is
available in both English and Khmer.

Pact contacted provincially-based NGOs in Prey Veng (Padek), Kampong Cham (Action Against
Hunger, Save the Children Australia, House of Hope-Inner Change, United Nations High Commissioner
for Human Rights) and Phnom Penh/Kandal (AusAID, American Red Cross, Oxfam, World Vision
International, CWS, JVC, Christian Outreach, UNDP and Caritas Cambodia) for financial support of
community solutions.  Oxfam provided its funds through Nak Akphiwat Sahakoum (NAS), a local NGO.
These additional stakeholders created a link between participating communities and donors that could
continue beyond the project period and help ensure sustainability.

5. Results Achieved

At the time of project completion:

• 23 communities had developed flood mitigation and preparedness activities
• these solutions impacted 5,496 households in the project area
• 159 CRCVs had completed either Phase I and/or Phase II training in CBDMP
• 8 international NGOs had been mobilized to fund community-based proposals.

In addition, based on the project’s success, CRC decided to extend CBDP training to 7 new target
provinces in 2001 showing in-country commitment to replicate the methodology. 

6. Lessons Learned

Over an 11-month period, two assessments were conducted by Pact to determine lessons learned. As a
demonstration activity, the Management Committee felt was imperative to identify best practices so that
the approach could be replicated in a more efficient and successful manner. The methodology was
continually honed based on these lessons. 

Major lessons leant include:

Involve local level communities in developing solutions to flood preparedness
Government and NGOs are often the first approach structures used in flood preparedness. This project
showed that communities can and are willing to take an active role in preparing themselves. Albeit,
communities often need a catalyst to make this happen and in this case the CRCVs served that purpose.
Communities offer disaster preparedness programs a plethora of resources and local level knowledge
that can result in higher probabilities of programs success. 

Distinguish between activities that are useful for community organizers and the community
themselves
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Programs often overlook the value of indigenous knowledge and solutions. Often a community knows
the area best, has more accurate information on disaster patterns and areas, and can best prioritize what
inputs will lead to the greatest benefit for disaster preparedness. For example, the mapping exercise
conducted during the project provided more value to the CRCVs than to the community. The community
members found the exercise to be a waste of their time since they knew the areas most prone to flooding
based on historical knowledge and did not need to the mapping exercise to determine those areas.
However, these types of Participatory Rural Appraisal (PRA) techniques can also serve the dual purpose
of mobilizing and sensitizing the community. It is important to let community members know what is
important as part of the project process and that their inputs, although seemingly invaluable to them,
serve as necessary information for outsiders who desire to assist the community.

The use of community development best practice methodologies can enhance the success of
community-based flood mitigation and preparedness projects
Community development best practices have been widely recorded over the past 20 years. For any
disaster preparedness project that wishes to work in a community, it is important for the project staff to
be well sensitized to community development issues and how to foster community participation. For
example, most villagers have seasonal schedules that can greatly effect the level of effort they are willing
to commit to a project. Planting and harvesting seasons are not good times to implement community
based projects due to the heavy workload that farmers have in the fields. In this regard, the CBDMP
project built the capacity of the CRCVs in community development and mobilization methods.
Participation of the community members and the use of participatory methods is an essential component
of community work and any project working with communities should have strong capacity in these
areas. 

Use traditional organizational structures in communities to assist in flood mitigation measures
All communities have organizational structures at the local level unless they have just emerged from
civil strife and crisis. Some of these organizational structures are traditional, civic, religious or newly
created by development or government agencies to efficiently implement programs. It may not be
necessary for the disaster preparedness program to create new structures but should first look at existing
structures and determine if they can take on the added responsibilities of a Disaster Committee. The
traditional or local organizations structures present an invaluable resource to any disaster preparedness
program and should be incorporated, when possible, into the design.

Ensure that community level project implementers are well trained in flood preparedness techniques
and empowered to mobilize community members in developing solutions
One of the difficulties in the CBDMP project was the low capacity of the CRCVs in disaster
preparedness methods. The project did build their capacity through extensive training. This training
could have been even more intensive and ongoing to ensure better success. Community development
organizers must be empowered to carry forward the tasks they have been given by a disaster
preparedness program. They should feel that they have all the tools needed to bring about change at the
local level and the added organizational support necessary. Roles of the community mobilizers should be
well explained to the community so that responsibilities are clear. By working through a network like the
Red Cross, the volunteers did have access to larger organization support through decentralized branches
that could provide technical and logistical assistance. In a case like this, it is therefore equally important
to build the capacity of the whole network and not just the community based workers. This institutional
commitment will help ensure sustainability.

Where flood preparedness demands are greater than financial resources available, it is essential to
train and mobilize local communities to seek  funding outside the community
Not all community based flood preparedness solutions can be implemented only by the community due
to financial restraints. Land that is prone to flooding tends to be occupied by some of the poorest people
in the world. Therefore, they have limit access to financial and materials resources to implement
projects, especially when it comes to infrastructure solutions such as bridges, culverts, embankments,
etc. Flood preparedness programs should incorporate networking initiatives into the design whereby
communities become linked to government and non-government agencies that can provide financial
resources for higher-end, more material intensive solutions. Even so, in order to incorporate ownership at
the community level, there are resources such as labor and local level materials that will always be
available and should be a requirement for project approval. 
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It is important to develop relationships between communities, government national disaster
management departments and donors focusing on disaster preparedness to instill sustainability
measures for continued activity support
In addition to providing external resources, government agencies and non-government organizations can
play a long-term role in assisting the community in disaster preparedness measures. A disaster
preparedness program should bring these stakeholders to the table early in the project and work with the
community to develop long-term relationships with them. A community-based disaster preparedness
program is designed to act as a catalyst that will set into motion continued community action. The
probability of the community continuing to determine flood preparedness measures increases when more
stakeholders are involved and assist the community as they develop new measures that may need
external assistance.

These best practice measures derived from lessons learned should be considered when initiating a
community-based preparedness program. Communities are a vital component to disaster preparedness
and even in a country like Cambodia, where traditional community structures were devastated during
many years of civil strife, the project showed how integral the community can be to developing their own
sustainable solutions. 

7. Replication and Conclusion

The successful completion of demonstration activities in Cambodia offers several opportunities to
promote and create favorable conditions for replication of the CRC’s Community Based Disaster
Preparedness (CBDP) program, both within CRC and among the broader non-governmental community
in Cambodia as well as other countries..

The development of disaster preparedness training capacity within the CRC and delivery of the training
to cover 150 Red Cross Volunteers (RCVs) has proved a success.  Twenty-three communities have
developed flood mitigation solutions.  These activities exceeded the project design in both numbers of
activities and in-kind contributions generated.

This program can be used as an example for other countries that desire to incorporate communities as an
essential component to disaster mitigation and preparedness. The lessons learned present valuable design
consideration that will help other programs implement successful programs wishing to bring community
members to the table. Involving communities in disaster preparedness programs provides a venue for
these communities to implement their own solutions thus inculcating ownership and an increased
probability of sustainability.



COMMUNITY PARTICIPATION IN URBAN FLOOD MITIGATION UNDER
BANGLADESH URBAN DISASTER MITIGATION PROJECT (BUDMP)

Monzu Morshed and Nurul Huda, CARE Bangladesh

What is Community and Community Participation?
 
A group in face to face contact having a harmony of interest and aspirations and bound by common
values and objectives. 

Community participation is the educational and empowering process in which the people, in partnership
with those able to them, identify problems and needs and increasingly assume responsibility themselves
to plan, manage, control and assess the collective action that are provided necessary. According to
Mitchell's, he mentioned in his book "The Listening Legacy: Challenges for Participatory Approaches",
Participatory methodologies depend on the people's idioms and way of seeing, especially when it comes
to empowering a community to undertake sustainable development. The idea is that projects are not
sustainable unless understood by the community in their own stipulations and through their own idioms. 

Rationales for Community Participation: 

Disasters are extraordinary events that generate collective stress and serious disruptions of activities of
country's economy. Disaster, both natural and manmade retards the development process of a country.
The most important decisive factor in any disaster is its disruptive impact that creates pervasive
uncertainty, suffering and trauma. Due to its' geographical location Bangladesh is most disaster prone
country in South Asia. The community ultimately faces the fury of any disaster. Hence the community
people stricken by a disaster should be considered as taking action for itself not as having action taken
for it. This presupposes of fundamental change compared with the usual notion that the responsibility of
caring of disaster stricken community should be entirely taken over by outside assistance and the
government. The notion is based on preconceived ideas, public panic and run away without having
regard for others, some of them will be bewildered or act impulsively, and other will remain numb or
stupefied, local organizations will be disorganized and unable to act effectively, there will be anti social
behavior and looting. However experience of disasters shows the ways in which the people really behave
differ greatly from the stereotyped ides. Causes of panic are generally localized and short lived. The
majority of people prefer to stay in the vulnerable area and generally take steps to protect their families
and themselves. At times this attitude results in people taking an adamant stance against evacuation,
when needed, creating extra risks for themselves as well as rescue workers. 

From the perspective of public administration, disasters are mostly taken to be situations that require a
massive coordinated deployment of organizational resources often exceeding the capability of the local
communities where the events are taking place. The failure of administration on this front leads to such
irrational behavior. There has been a total collapse of administrative machinery in providing the
necessary assistance to the community, which is largely responsible for their irrational behavior. 

The coping mechanisms of community are often undervalued and at time ignored too. But it is the
responsibility of the community and local government in any disaster to assume primary roles in
managing recovery, setting goals, establishing programs, developing priorities and distributing resources.
Disasters are situations that are really require mobilization of capabilities and capacities of local
communities.

There is a clear shift from super-imposed efforts to attain development or tackle any crisis that is directed
towards the people at risk. Now the capacities, methods and ways through which people at risk manage
and respond, find alternatives to crisis and stress is gaining importance. There is a realization gaining
momentum that the global capacity to prepare for and respond to disaster and needs to be strengthened.
The development of improved capacity arises from the need to inspire the principles of self-reliance and
self help amongst the vulnerable communities.  
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It is mentioned here that The United Nations Conference on Environment and Development at Rio in
1992 stressed the need for capacity building for indigenous communities based on the adaptation and
exchange of traditional experience, knowledge and resources- management practices, to ensure their
sustainable development. 

The capacities of community, which need to be strengthened include:

• Assessment
• Monitoring
• Early Warning and Preparedness System
• Identifying and working with those who need to assistance most
• Accurate and effective communication strategies
• Developing system for cooperation and collaboration among response groups in the recovery

process
• Effective leadership in the implementation of preparedness and response program.

The following are the reasons to involve community in BUDMP implementation:

• To realize vulnerable situation and what to do for solving it 
• To identify their risk and resources 
• To identify their problems as well as prioritization and identification of mitigation measures by

themselves.
• To create opportunities to participate in decision-making, planning, implementing with sharing

responsibilities, supervision & monitoring and benefit sharing of development (mitigation
measures).

• To assist community for taking lead role in discussion, analysis and facilitation 
• To establish community based preparedness before a disaster strikes and reduce its' impact.
• To make sustain of project interventions
• To implement project in cost effective ways
• To raise public awareness on disaster mitigation.

Strategies and Area of Community Participation:

It is essential to give flesh one of the IDNDR's principle: "Preventive measures are most effective when
they involve participation at all levels from the community through the national government to the
regional and international level.
 
The strengthening of capacities of people at the local level requires a multi prolonged strategy through
involvement of various actors at the local level, community based organizations, non government
organizations, inter community groups, local government representatives and so on. In order to bring
greater solidarity among different social groups, following strategies have been followed:

• Offer mutual support and solidarity
• Strengthen peoples' ability to face crisis
• Generate consciousness, awareness, discussion, and analysis of issues common concern
• Enable people demand and access to services offered by the government agencies
• Collective acquisition of skills and knowledge in varied spheres.   

In order to strengthen capacities, more attentions were needed to involve community in following area
for total disaster management system:

• In Decision Making
• Planning
• Implementation
• Resource Mobilization
• Benefit Sharing
• Monitoring and Evaluation.
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How BUDMP involved community:

With the spontaneous assistance of respective Ward Commissioner- BUDMP team was introduced with
the community at grassroots level. Community was involved in BUDMP thorough following steps:

Step-1: Exploring views of BUDMP's goal and objectives through rapport building with the
community.

Step-2: MDMC picked up volunteers from community. 
Step-3: Analysis of root causes of problems through PRA tools in the community and find out

also consequences of each problem of locality.               
Step-4: Enhance cohesiveness through self help-organization (CBO) and leadership 
Step-5: Openness, criticism and sharing through feedback session at field level.
Step-6: Formulated mitigation plan through prioritizing activities, which come from

vulnerability analysis.
Step-7: Prepared community to implement mitigation plan through formation of Scheme

Implementation Committee (SIC) at ward level under the umbrella of MDMC. 
Step-8: Implemented project activities through community’s lead role.
Step-9: Community has been maintained and cultured all sorts of best practiced by BUDMP.

Problems Encountered in Community Participation:

There are many problems to bring actual community participation in developing country like
Bangladesh. The development culture of the country follows top down approach, provide all agencies,
both government and non-government, service oriented development rather than people oriented. So,
dependency culture has been mixed in flesh and blood of the people of the country. Nonetheless some
problems are illustrated below to bring actual community participation in urban context of Bangladesh:

• Lack of access to resources of maximum people (Economic Vulnerability)
• Disintegration of Social Pattern or individualistic attitude (Social Vulnerability)
• Degradation of the environment and inability to protect it (Ecological Vulnerability)
• Lack of strong national and local institutional structures (Organizational Vulnerability)
• Lack to access to information and knowledge (Educational Vulnerability)
• Lack of public awareness (Attitudinal and Motivational Vulnerability)
• Limited access to political power and representation (Political Vulnerability)
• Certain belief and customs (Cultural Vulnerability)
• Huge number of malnourished people and weak people in urban slum (Physical Vulnerability)

Lessons Learned:

• If the people conceive development programs and activities as reflecting their interests are they
willing to become involved, and commit their own resources.

• Active participation of people aims to strengthen their confidence in their own capabilities and
incite them to act on their own responsibility.

• Although it is huge time consuming and sometime lengthy, community participation is cost
effective, self-help and sustainable process in development.

• Sometimes BUDMP team realizes, it is power sharing & voice gaining process of community. 
• Cooping mechanism and indigenous knowledge from community were very much useful in

mitigation planning under BUDMP.
• A two-way information flow, both formal and informal, between project authority and potential

beneficiaries, was established at the time of project planning start up. 



COMMUNITY PARTICIPATION IN DISASTER MITIGATION IN
NAWALAPITIYA URBAN COUNCIL, SRI LANKA

K.P.G. Sumathipala, Nawalapitiya Urban Council

1. INTRODUCTION

NAWALAPITIYA has been identified as a 4th order town in the urban hierarchy of the Central Province
of SRI LANKA. 

It is located in the picturesque central hills of eye-catching beauty of lush greenery, 40km away from
KNDY- the last Kingdom of the country and 112km away from COLOMBO the capital. 

As per the last census that was carried out in 2001, the population of NAWALAPITIYA is 14,000 and it
attracts a floating population of near1y 10,000 daily. This indicates the potential of the town as a service
and a commercial center in the Province, although it was originally started as a railway town in 1879. 

The mixed agriculture consisting of tea (major export), paddy, vegetables, minor crops and foreign
employment support the economic base.

The urban council area covers 262 hectares and the average population density is about 55 persons per
ha.

2. BACKGROUND

The following important facts

The elevation 560m - 830m above MSL 
The annual rainfall 4000 mm - 5000 mm 
The temperature 19oc - 32oc 

The flowing of the Mahaweli - the longest river - through the town created an atmosphere for some of the 

Natural Hazards such as;Earth slips, Rock falling , Bush fires, Floods, Lightening, in NAWALAPITIYA
urban area. 

2.1 GENERAL APPROACH

Thus, a prime necessity had been created to look into and take action for the safety and care of the
people.

The local authority that was elected in 1997 understood this problem vibrantly and thought that it should
be addressed for the first time.

While the council was trying to find a Scientific Method as a remedy to this current issue, the Center for
Housing Planning and Building (CHPB) came to us on the evening of the 22nd November 1997 and
explained the Objectives of the Sri Lanka Urban Multi-Hazard Disaster Mitigation Project (SLUMDMP),
why Nawalapitiya Urban Council (NUC) Area had been selected and the role of the Council.  

The aim of the project was to establish mechanisms of Disaster Mitigation in Sri Lanka and build
capacities of the Local Authority staff in Natural Disaster Mitigation. 

The project was not a financial support. But something beyond, something deeper, something that built
the sense of awareness, preparedness, pro-activeness among the councilors and the officials towards
Management & Mitigation in Natural Disasters.
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The main project activities were to implement a Demonstration Project in the Ratnapura Municipal
Council (RMC) area, which was identified as the Demonstration City and a Replication Project in the
Nawalapitiya Urban Council (NUC) Area as the First Replicating Town. It was, what made us ticking.
We felt it that this concept was constructive and should be disseminated among our people for their
safety.

2.2 SLUMDMP INVOLVEMENT
 

3

3

4

4

4

P
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COMMUNITY PARTICIPATION IN DISASTER MITIGATION 

.1 LIVELIHOOD OPTIONS FOR DISASTER RISK REDUCTION PROJECT  

The project coordinating office of the Integrated Technology Development Group (ITDG) an
International Development Organization in the UK with NBRO came to NUC area for
implementation of the above project in collaboration with CHPB - SLUMDMP 

PROJECTS  

.1 Dolosbage Road Project (Pre-Disaster Community)

Prone to
Rock falling, Landslides,  Bush fires 

Project specific problems 

.2 Soysakelle Project (Post-Disaster Community)

Prone to
 Landslides, River bank erosion 

roject specific problems 
Unauthorized shanty dwellers mostly
Least infrastructure & other facilities 
Congested  

Sri Lanka Urban Multi-Hazard Disaster Mitigation Project (SLUMDMP)

Project Management & Training
Center for Housing Planning and Building (CHPB)

Technical Support:
National Building Research

Organization  (NBRO)

Mapping & Planning:
Urban Development Authority

(UDA)

Demonstration City
Ratnapura Municipal Council

(RMC)

Replication Town 
Nawalapitiya Urban Council

(NUC) 
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High illiteracy 
Poverty

 People thought that it is fate 

 The poverty 

 Though the people were aware of the possibility and the occurrences of natural hazards, they
were not aware of any planning tool available for mitigation. 

 They were not prepared to learn due to the rare occurrences

 The social degradation 

 They had other priorities than learning and collective approach

 The language barrier

 No political and community leadership and no NGO's and CBO's were involved

 The government, provincial and local authority officials were unaware of natural hazards and
vulnerability and that these hazards were occurred in their respective areas too.

 The impact and the losses were minimum at times, so that they could be forgotten 

 Attitudinal changes needed 

 Reluctance to migrate to safer locations due to the reason that they are not provided with closer
places to town to settle.  

 No budgetary allocations were prepared 

 Development applications 
 Building codes
 Construction codes 
 NBRO investigations 
 Planning committee

 A vacant plot (6ha) had been identified by UDA for settlement under the development plan
 This plot was an old landslide that nobody knew 
 Introduction of hazard zonation all understood of the vulnerability including

UDA & NUC

 The construction contractors and craftsmen do not like to change their traditional methods.

 Preventive measures are very expensive so that they are being neglected.

 The destruction of property or life is not estimated before disasters.

 Low-income earners tend to construct in disaster prone areas due to low cost.

 The priorities of any individual may different from one another.

 Sometimes higher lands are not belonging to the actual victims so any activity that takes place
in highlands, aggravate vulnerability.

 It is not easy to integrate mitigatory measures actively into the existing institutional framework
and do not consider prevention is also one of the duties. 



COMMUNITY BASED DISASTER PREPAREDNESS:
EFFORTS OF 34 WARD DISASTER MANAGEMENT COMMITTEE OF KMC

Murari Binod Pokhrel, National Society for Earthquake Technology

Introduction

General Overview

Emergency or disaster effects are severe in the world scenario. Every year thousands of people lose their
lives along with livestock and infrastructure is irreparably damaged.

Asia is the most disaster prone region in the world. Emergencies / disasters / calamities are hindering
sustainable broad – based development and economic activities. Uncontrolled population growth and
rapidly growing cities / urban areas represent a growing vulnerability to disasters in this continent. Nepal
is prone to many types of disasters. 

Disaster situation of Nepal
Nepal, a landlocked country, lies between two large countries China and India. Topographically, Nepal is
mountainous. The altitude of the country varies from 60 meters above the sea level in the south to 8,848
meters ( Mount Everest – top of the world ) in the north. The increase in altitude occurs within a short
horizontal distance of 90 to 120 kilometers. Mountains and hills, which are geologically young, occupy
about 65% of the total area of Nepal. Therefore the topography makes a high probability of disasters like
glacier lake outburst flood (GLOF), hailstorm, thunderbolt, unseasoned flood (snow melt) etc.  Most
common disasters in Nepal are landslide, flood, epidemic, fire and earthquakes. Kathmandu is one of the
five cities in the world to be under significant threat from seismic activity.

Nepal is divided into five geological regions: higher Himalayas, high mountains, middle mountain,
siwalik and the terai (plain). The geological formation in each region is unique and different. The
Himalayas and other mountain ranges have been formed from the collision of the Indian sub – continent
(plate) with the Eurasian continent  (Tibetan plate). The tectonic movement is still active as evidenced by
major earthquakes even in this century. The mountains and hills are young and unconsolidated and are
subject to massive erosion. It is known that there are 18 active seismic faults in Nepal. 

In addition to its topographical and geological realities, Nepal’s socioeconomic, environmental and
demographic features also have a bearing on the frequency and impact of different disasters. High
density of population in the municipality areas, acute deforestation, intensive agricultural practices, over
grazing, inadequate and non – geo – friendly construction and development work have further enhanced
the already existing high disaster risk and its possible magnitude of impact in Nepal. Although building
code exists, the lack of awareness / enforcement of regulations, the codes are not implemented and that
earthquake resistant houses are not built. 

Why Disaster Mitigation and Preparedness is needed in communities in Nepal?

• Nepal lies under a highly seismic risk zone. The capital city is more vulnerable to earthquakes than
other cities in the world.

• Within the past 13 years there have been accumulated losses of USD 175 million and deaths of
4,926 people due to landslide and floods only (source: A Technical Guideline on Landslide
Mitigation Work, HMG / DPTC, 1999). 

• The flood disasters occurred out of Kathmandu valley, in 1993 not only killed around 1500,
damaged physical infrastructures but also people of capital suffered from no electricity, gas, food
and many other utility services for weeks and weeks. 



Community-Based Approaches to Disaster Mitigation

Regional Workshop on Best Practices in Disaster Mitigation304

• The Government mechanisms so far are not sufficient to cope with all aspects of the disaster
management cycle.

• Communities in general are not aware of disasters and majority of the people believe that all
disasters are the spell of god. 

• Since a couple of years, NSET and other institutions are creating disaster mitigation and
preparedness awareness among the people of Nepal. There by there have been demands by the
community people to organize DMP activities.

Organizational initiation 

In the above context in August, 1998 a group of local people from Janasakti Youth Club consulted the
staff of United Mission to Nepal to support them to conduct a disaster management work shop at 34
Ward of Kathmandu Metropolitan City (KMC). In collaboration of the Club and 34 Ward Office, UMN
along with National Society for Earthquake Technology (NSET) – Nepal conducted 5 days long disaster
management workshop from August 11 – 16, 1998. The Workshop ended with the formation of 34 Ward
Disaster Management Committee (DMC), the first community level disaster management organization
under Kathmandu Metropolitan City. 

34 ward Disaster Management Committee (DMC) 

• Formation
The fifteen members DMC is headed by local and legal authority: Ward Chairperson (Ward Chairman
and members are the elected body) of 34 Ward. Where as the other members are:  4 remaining Ward
members, 2 among the learned persons, 1 from schools, 1 from business societies, 1 among women’s
group, 2 represents Clubs, 1 from the disaster workers, chief of the Ward Police and a youth
representative. Among them one person is working as a Member- secretary of the DMC. 

• Mission

People cope with possible disasters in Kathmandu 

• Vision
Local/community level organization in the field of disaster mitigation and preparedness will enable
people to lessen the effects of disasters in their local areas.

• Objective 

1. Campaign to aware disaster mitigation and preparedness among community people.
2. Follow and support to implement government policies in the field of DMP.
3. Prepare, develop and train professionals / workers / cadres / volunteers to work in disaster

management activities.
4. Support communities to prepare hazard, vulnerability and resource maps of locality through

community watching, disaster imagination games 
5. ( DIG ) and even using Participatory /  Rapid Rural Appraisal ( PRA / RRA )  modalities if

needed. 
6. Organize community survey, analyze survey data, prepare DMP plan for the Ward, disseminate

widely, get consent and implement.
7. Seek support from national and international organizations to implement DMP activities.

Activities performed so far

1. Continuing awareness raising activities among clubs, schools, institutions and individuals
2. Established DM Trust  (Agriculture Development Bank, Gausala account number: 261623). 
3. Organized Kick – Off meeting, presented DMC plan of action, endorsed with some changes and

being implemented.
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4. Formed Advisory Committee of highly committed dignitaries of the community to let DMC go
ahead effectively    

5. Developed hazard, vulnerability and resource map of 34 Ward through community watching
May 5 and September 21, 2001 and DIGs September 15 and 22, 2001 along with JICA experts,
Urban Disaster Mitigation Training (NSET / ADPC organized) field work, May 22, 2001 and
Earthquake Vulnerability Reduction for Cities  (EVRC NSET/ADPC organized) Training May
22, 2002 and community involvement.

6. Survey form prepared, printed and circulated to the community people. Almost 1000
household’s information is filled on the form. Its database is ready and consultant work is due
for analyzing it. 

7. Organizing 2 – 3 hours disaster sensitization sessions to schoolteacher / students, organization,
clubs and members of DMC units. 

8. Continuing support to organize 3 to 5 days Community Disaster Management Workshops.
DMC so far has assisted three 3 days workshops and three 5 days long such workshops.

9. DMC is one of the active members to participate HMG Earthquake Safety Day Celebrations
coordinated by NSET – Nepal every year from 1999-2002.

10. DMC started to form its DMC Units and Young Volunteers’ Units. It is on line of clustering /
localizing of DMC activities.

Future plans of DMC 

1. Continue DMP awareness  / sensitization sessions to teachers, students, volunteers, DMC units,
organizations and community people (at least one person / house of 34 Ward) 

2. Disaster Mitigation and Preparedness Workshops to various groups (3 – 5 days long) 
3. Extend 34 Ward DMC units to make different clusters to ease implementation of DMP activities 

4. Further train volunteers to work in disaster preparedness. 
5. Prepare, develop, print, collect / or purchase and disseminate disaster preparedness materials to

the concerns / community people
6. Analyze survey forms and prepare 34 Ward level disaster mitigation and preparedness plan and

execute 
7. Be linked with networks such as Disaster Preparedness Net Work 
8. (DPNet), Sect oral Health / Food  / Logistic Working Groups.
9. 34 ward DMC activities dissemination in other Wards of the valley
10. Demonstrate low cost / cost effective, environment friendly and appropriate building materials
11. Try to organize in country Training of Trainers (TOT) on DMP
12. Advocate to construct five Earthquake Resistant Houses for five wards/one each per

Municipality in the valley 
13. Lobby to implement one river embankment / training model mitigation program in the valley 
14. Advocate / lobby to include DMP contents in the educational curricula
15. Encourage professionals to establish Institution / forum to work in Landslide and Floods

Mitigation and Preparedness.

Driving force for DMC

1. Enthusiastic DMC members / volunteers, encouragement from Advisors and community people.

2. Support from outside: example World Seismic Safety Initiatives, ADPC 

3. Cash, kind and resource persons regular support from NSET – Nepal 

4. Moral support: from WHO, UNDP, LWF, UMN, KMC, Ministry of Home/ Health, Nepal Red
Cross Society et.al.

5. Individual assistant:  such as out of the WSSI fellowship amount, one well swisher is supporting
DMC with financial assistance through NSET for the limited activities of DMC for the last two
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years, … Community Disaster Management brochure printing support from one of the Advisory
Members

6. Foreign dignitaries who visited DMC highly encouraged DMC members, supported personally
as well and committed to assist in future. Those people are from UNCRD Kobe Japan, Geo-
Hazard International USA, WSSI, Roorkee University India, ADPC and AIT Bangkok, USAID
/ OFDA Washington DC, Inter Works European Consultation, WHO, JICA Study Team and
OFDA Nepal. 

7. DMC activities globally disseminated through the Safer Cities 1  ( January 2002 ), the serial
publication of Asian Disaster Preparedness Center. The DMC is highly obliged to ADPC,
particularly Ms. Christine Apikul, the author of the series.   

Constraints / issues

1. Man (professional / trained / semi-trained)
2. Money (from government, municipal, donor and others)
3. Materials (various audio visual equipments) 
4. Still more disaster awareness is the need for the community people
5. Government including local authority is to finalize DMC structure
6. Real volunteers to work in DMP

Conclusion

34 Ward DMC is recognized in the country as well as in the region. There has been tremendous support
to DMC from all corners of the society, except regular sort of financial backup from the Municipality. It
has developed some capacity to work in the field of DMP. It likes to extend this sort of DMC through out
the country. DMC seeks support from all stakeholders and commits to assist DMP activities widely. 

Contributors to the paper: Mrs. Devi Lama
Dr. Madan Koirala
Mr. Amod Mani Dixit
Mr. Dinesh Upadhyay
Murari Binod Pokhrel



EMPOWERED INDIVIDUAL: CARING NEIGHBOURS MAKE THE BEST
DISASTER MANAGERS 

Manu Gupta, SEEDS, India
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ABSTRACT

Empowering individuals within disaster threatened communities is key to successful mitigation. The
Gujarat Earthquake of 2001, provided an opportunity to introduce mitigation practices at community
level as part of the rehabilitation programme. Fifteen agencies from India and abroad came together to
adopt a model programme called ‘Patanka Navjivan Yojana’ (Patanka New Life Project). The project
focused on disaster mitigation – making community safer against future disasters.

The project team learnt from the programme that investing on people’s knowledge building rather than
physical infrastructure, improving livelihood options, empowering individuals so that they can take care
of their own needs, strengthening local institutions and partnering with local governments are among the
key factors that ensure successful mitigation.

 

1. Empowering Communities:  Need & Priorities  

Following any disaster, the first seventy-two hours are most crucial. Depending on the scale and intensity
of damage, the community could be left stranded until external assistance reaches them. The individual
and his neighbour are the only ones who could help each other.  A good mitigation and preparedness
practice can make all the difference. The damaging effect of a disaster can be considerably reduced (even
removed). Empowering individuals and small neighbourhoods is the key to successful mitigation
programme.

However, mitigation programmes face large obstacles: There is limited education and awareness among
stakeholders,  a lack of confidence in disaster resistant practices and most importantly, most of the
present interventions in community level disaster management are ad hoc with very limited scope for
future sustainability.

In isolation, mitigation practices, find very few takers. Only when mitigation is linked to recent fresh
experiences or to potential scenarios can they rouse interest and acceptability.

The earthquake of Gujarat, 2001 provided an opportunity to put on test a ‘model’ mitigation approach. A
mitigation plan was consciously incorporated in the rehabilitation strategy. The expectation was to
enhance the community’s capacity to become resilient against future disasters without expecting any
support from external agencies.

Fifteen agencies from India and abroad came together forming a Project Team to pool in their resources,
skills and experiences and adopt a model strategy in a community in District Patan, lying 100 km from
the epicenter of earthquake. The total funds available for carrying out the project were USD 250,000. A
bulk of the funding has been possible by citizens of Kobe city, Japan, students and concerned citizens
and corporate bodies at home (in India) and in US. This included reconstruction as well as capacity
building programmes.

If the programme was to be successful. The community would sustain and actively adopt mitigation
practices eternally and the community’s actions would influence other villages in the neighbourhoods to
adopt similar practices on their own.
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Patanka
Village
District Patan

Goal: 
To Build a Standard Model for Disaster Resistant Community equipped with Safer and Sustainable
livelihood, which well serves its own development needs and serves as a model for others. 

Objectives: 
The rehabilitation initiative is being undertaken with the following objectives:

 Focus on Mitigation: To make vulnerable communities safer from the future disasters.

 To strive alongside the community in identifying suitable means of livelihood for making itself
independent. 

 To empower communities so that it is aware of its own needs and is actively able to strive to
achieve them

 To establish suitable standards for disaster resistant communities by assisting the community
demonstrate its achievements in the post earthquake scenario.

 To develop valuable information on implementation technology, and disseminate it globally

 The initiative is being called “Patanka Navjivan Yojana” implying a new ‘life’ for Village
Patanka that serves as a model for others.

2.0 The Patanka Navjivan Yojana  (Patanka New Life Project): (PNY) From Relief to
Development

Patanka village is located in Patan District with 256
households. In the earthquake (Box1), more than half of the
houses of the villages were completely destroyed. 

Patanka is primarily a farming village however, there is a
severe scarcity of water in the region that has forced people
to look for alternative livelihoods. 

The local buildings in the region are conventionally built of
yellow sand stones and mud mortar. They are horizontally
spread out . The house is typically designed with features
such as a verandah and one room with storage space.

Patanka Navjivan Yojana was to be ‘model’ project. The
following actions were planned :-

 Rehabilitation lives of the residents of Patanka providing safer houses, better infrastructure and
greater livelihood security.

 Shake Table Demonstration  for building local capacities in earthquake resistant construction
 Training & Capacity Building and monitoring its impact.
 Formulation of model for future post disaster rehabilitation programme.
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Box 1 : The Earthquake of Gujarat, 2001:

The earthquake struck on the 26th of January, 2001 (magnitude 7.7, USGS). The devastation that took
place in Gujarat State in Western India was unprecedented and so widespread that it took several hundred
agencies to reach the affected villages in due time. As many as 13,000 people lost their lives. Thousands
were injured. The loss was greater in the urban areas than the rural areas. People in rural areas had single
storey tenements whereas those in urban areas stayed in multistoried apartment buildings. The latter gave
way crushing lives as a result. Over 300,000 buildings collapsed and more than twice the number were
severely damaged. This was a tragic blow to the region that was suffering from a drought conditions and
the aftermath of cyclone in last 3 years. The devastation affected the area socially, economically and
physically.
Regional Workshop on Best Practices in Disaster Mitigation 309

2.1 The Process

The entire programme was divided into three broad stages. The first stage, an overall plan was devised
based on principles set for rehabilitation and mitigation. What would PNY seek to achieve ? This was
done in the first weeks of the commencement of the project. 

Members of the Project Team had studied the 1993, Latur Earthquake(Maharashtra, India) Rehabilitation
programme in detail. Project  Team had rich experience of addressing needs of the people following the
1995 Kobe Earthquake and subsequent disasters in Turkey and Taiwan. For example, it was found that
application of safer building practices is the key point of effective Risk Management Process. This, in
turn reflects a lack of appropriate risk communication amongst the citizens, local officials, and aid
groups. Also, it was observed that in the rural communities, housing is mostly rooted in local culture and
tradition, and climatic conditions. Safer Building Practices thus should be well linked to these factors and
successful application of the process should have proper understanding among the community

In the second stage, an intensive interaction between the project team and the community enabled
preparation of realistic community level plans, their implementation and building local capacities
towards building disaster resilient community. 
 
In the third stage being implemented currently, rehabilitation programmes are being integrated into
ongoing government development programmes. This is aimed at ensuring sustainability of the efforts put
in so far. The local government is  being  strengthened and the means for improved security to livelihood
are being worked out. 

STAGE I STAGE II STAGE III

Establishing Principles of
Rehabilitation

Strategic Planning Needs
Assessment

Local Community
Plan

Capacity Building

Joint
Implementation

Integration with
Development

Ensuring Sustainability
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Incorporating the principles stated above, an overall plan was evolved.  The  plan was in three parts.
While the first part may be defined at the beginning of the project by the Project Team, the second and
third parts can only be done after intensive dialogue with the community.  

The three plans at three levels would be : The Strategic Plan, The Local Community Plan and the
Action Plan. 

a. The Strategic Plan : In the first part, the Project Team based on  past experiences and available
research  drew a broad framework of Rehabilitation - The Mission, Aims and Objectives.

b. The Local Community Plan : In the second part, the Project Team actively consulted the community
as well as the local government so that implementing strategies are culturally and environmentally
compliant, acceptable to the people to whom they are addressed and are within the framework and
guidelines laid down by the local  government.

c. Action Plan : In the third part, the Project Team devised specific Action Plans for various components
of the project, these were primarily based on local needs and existing capacities.

2.2 Implementation

Field presence for implementation first took place in form of  Relief Operations carried out in the
immediate aftermath of the earthquake. Relief operations provided  a lot of pertinent information about
the community – their living patterns, their clothing, their habits and customs, food habits etc. These
provided useful inputs in the Planning stage while developing options that were culturally and
environmentally compliant.

Actual implementation commenced with a community needs assessments exercise. A detailed damage
assessment survey followed by a community level workshop.

The community workshop was a combination of  “Dialogue, Demonstration & Training”. Dialogue was
structured in which, community leaders, community women were addressed separately highlighting their
specific needs. It was moderated by a third party (in this case, an NGO with long working experience in
the area).  Outcome of the workshop was produced as Workshop Resolution. In this case, strong
leadership from the village enabled good quality results.

As part of the workshop,  a practical demonstration and training exercise was also carried out in which
the community was exposed to the available construction technology options with the help of a prototype
that was constructed using  and training the local manpower. The disadvantages and advantages of
available options were also presented through and exhibition.  

The workshop threw up interesting results. The project team learnt that while demonstrating good
practices to local masons was one thing, making them understand and incorporate such practices in their
day to day work was quite another. An inherent inertia to change existing mindsets, the house owners
reluctance to invest extra amounts and the general non-availability of materials used for earthquake
resistant construction (cement, steel) were contributing factors 

2.2.1 Translating Needs into Action : The community workshop helped understand community needs
and preferences. The project team  concluded that existing capacities in earthquake safe construction
were very low. The community was ready to build their house themselves however they needed guidance
and support in form of building material that was not available locally. The area suffered from recurrent
drought conditions, as a result, there was large-scale migration from the community. The rehabilitation
Plan needed to include livelihood security issues. The community comprised various ethnic groups. Each
had their own style of living. This was to be respected if the rehabilitation exercise was successful.

The Gujarat State Disaster Mitigation Authority (GSDMA) , special body constituted in the aftermath of
the earthquake and responsible for overall rehabilitation of the affected communities, advised the Project
Team to restrict their quantum of assistance to each household to a maximum of USD 200 in kind.
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GSDMA advised that since, the villagers would be getting their full compensation from the government,
any further uncontrolled assistance would create local anomalies in the region.

The  area is located in the Zone 5 (the highest hazard area) of Seismic hazard map of India, which
indicates that the area is highly prone to possible future earthquakes. The extreme climatic condition and
the socio-economic aspects of the area necessitate use of traditional building technologies to build the
traditional housing made of stones, adobe and in some cases brick masonries in the rural areas. This had
to be accompanied by appropriate  awareness, training and capacity building among the local masons,
engineers, and house owners. There was thus an urgent need for the integrated training program, where
all different stakeholders should act together for the dissemination of technology

The Local Community Plan for Patanka village clearly identified that the most urgent need was to
rebuild people’s houses and help them restore their means of earning.

The Plan sought to provide:
• Safe living condition: earthquake resistant houses

• Continuous efforts: through awareness, confidence building and training

• Sustainable Livelihoods for both men & women: Livelihood Alternatives, Appropriate
Training & Opportunities

• Improved quality of Life: Education, Health & Environment.

• Care for the Vulnerable: Senior citizens, Disabled

• Shared Living: Community Integration, Harmonious relationships with agencies outside

• Sustainable Future: Focusing on the future citizens, children

2.2.2 Involving the Government

In a democratic system the government and the community are directly accountable to each other, The
community having exercised its right to vote has chosen the government it desires and the elected
members are directly responsible for fulfilling all the needs of the community for which they were
elected.

The role of external agencies in such a relationship should be to strengthen the link and not weaken it.
Involving the government in rehabilitation process at the very beginning is crucial. For one, the
government itself may be formulating guidelines for Rehabilitation to ensure uniform distribution of
resources. The rehabilitation exercise for this one community should fall within the formulated
government guidelines. Secondly, the government and the community will remain, the project team
representing the aid agency will not. Bringing the government and people face to face with each other
would ensure the community’s acceptance for the aid agency and due recognition of the provisions made
in the Plan.

In PNY, the local government and the State Government were consulted and kept informed about all
developments that were taking place with the community.

A senior official from the local government  (the deputy collector of the district) was invited to Patanka.
The official and the headman of the village then explained the Local Community Plan to the village. 

The Government Official reconfirmed the role of the Project Team and the scope of their involvement in
the project. The official also conveyed directly to the community,  the government regulations and
conditions within which the aid agency had to act.

2.2.3 Ownership to the Community

Winning the trust of the community with whom the project team worked is critical for a joint ownership
of the process. Unlike programme driven development initiatives, a rehabilitation exercise has to be
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executed in  the shortest possible time.  Getting full community support in such a short time is difficult .
The project team will need to make definite positive moves to win their trust.  Usually a ‘resolution’ by
the community leaders is sought; however all communities do not have strong leaderships. Weak
leadership cause factions within the community and can potentially stall the rehabilitation process.

Initial moves to gain community’s trust can also be done by setting good examples by the project team –
where the community gets to see, feel and touch the proposed interventions before finally accepting the
aid agency. A house as a “gift” to the most needy person of the village, or a ‘community asset’ are some
of the confidence building measures. 

In case of PNY the Local Community Plan suggested that a house would be gifted to the most needy
person of the village. In case of Patanka, this home was for a widow, this was unanimously accepted by
the community – In the first month of intervention everything was tested from material to technology to
costs, available capacities etc.  Making friends with the community during the process of construction
helped. By the end of the first “gift” house, there were 40 Volunteer houses.

2.2.4 Capacity Building 
Inadequate attention to capacity building can jeopardize any rehabilitation exercise. From, counseling
people who have just experienced the trauma of a disaster to empowering them so that they can well take
care of their own needs in case of any future disasters is the wide spectrum of activities that is included
in capacity building.

If disaster resistant building technology is introduced, for it to replicate on its own – local masons need to
be trained, and house owners influenced to such an extent that they demand a safe house without
compromising on quality of construction.

Social mobilization towards addressing issues related to their personal development and betterment of
the community on the whole requires specialized inputs.

For activities to be sustainable, strengthening existing democratic structures, as against creating new
ones, would reap positive benefits. Training in leadership is also important.

A social calendar of activities ensures that  good relationship with the community remains with the
community.

In case of PNY,  training and capacity building was emphasized . Training was imparted to local
masons and carpenters who were hired by the house owners for reconstruction of the house. The project
team realized that rather than holding classroom-training sessions for the workers, the best training could
be provided in the field itself.  Masons who had been trained in earthquake safe construction were
brought in and served as master masons supervising the overall construction work in the community.
These trained masons were from Nepal and did not know the local Gujarati language. However, the
relationship worked very well as they could communicate to their Gujarati counterparts through the
language of hands.

Within the first 4 months, local masons had picked up skills in earthquake safe construction. technologies
including the retrofitting of existing houses, and to enhance the understanding of the performance of
simple structures with and without the earthquake resisting features under the impact of an earthquake.

There was also a need to make the community aware of the advantages of adopting earthquake resistant
construction.  A unique series of “Shake Table Demonstrations’ were carried out. These tests  were
aimed at building people’s confidence in earthquake resistant building

2.2. 5  Joint Action Planning & Implementation

At the action planning and implementation stage one to one dialogue with individual household enables
products that incorporate individual household preferences. This is critical as it ensures empowering
individuals.



Community-Based Approaches to Disaster Mitigation

Regional Workshop on Best Practices in Disaster Mitigation 313

In case of PNY, an action plan included reconstructing fully collapsed houses. It was decided that within
the ceiling provided by the government, each householder would get USD 200 worth of cement and
steel. The labour and basic construction material was to be provided by the household . The Project Team
trained householders as well as the labour employed by them. While ceiling on expenditure was set,
individual households had the freedom to incorporate their own preferences in design. Further, Quality
was ensured through regular and thorough monitoring of construction activity of each household.
Progress was recorded in a specially designed family card. This would also record the material made
available to each family as this was done in installments. 

3.0 Ensuring Sustainability : Key to successful Mitigation

In PNY, sustainability is being ensured  in many different ways :

a. Focusing in people’s knowledge more than physical  infrastructure: Capacity building exercises in
the project have brought confidence to the house owners on earthquake resistant building technology.
Trained local masons have made it possible for them to make their present houses and possible future
ones using the same technology.

b. Improving livelihood options:. As an extension to the same, A pool of trained masons in the
community have led to creation of a “mason’s guild” that would now market its own services not just
within Patanka but to all other neighbouring villages as well.  This is a useful livelihood opportunity in a
region where agricultural produce is not enough to sustain households.

c. Empowering Individuals: Having taken part in the reconstruction themselves, each individual
household is fully aware about disaster  resistant construction. Moreover, as a result of their  interaction
with the project team, their own traditional knowledge base and practices were successfully incorporated
in the reconstruction  process. It  can be safely assumed that future construction activities undertaken by
them would incorporate the same features that they learnt when the project team was present. This would
be the best proof of  a successful mitigation practice.

d. Strengthening Local Institutions: Local institutions and community leaders played a pivotal role in
the rehabilitation process. Having understood and implemented the programme jointly with the Project
Team, the Panchayat (local elected government) strongly feel the need to incorporate risk reduction in all
future development activities.

e. Partnership with the Government:  Development programmes in the region are sponsored by the
government and implemented by their local offices. Having involved them through the process and
contributed in increasing their own capacity insofar disaster risk reduction practices are concerned.
Future, development practices are expected to incorporate risk reduction strategies. At least, the elected
local governments as strong advocates, would ensure this.

4.0 Conclusions

The Patanka experiment has been provided valuable lessons for introducing measures on mitigation at
community level. Most important of which has been the need to address the capacity and the motivation
of individual households, supplemented by strengthened community structures. 

Also, the exercise in mitigation witnessed cooperation of multilateral agencies at another level. Building
on each other’s strengths and resources with the objective of strengthening the vulnerable community has
proved to be a unique and exhilarating experience.

This lessons learnt from the experience are now being applied elsewhere in India, the trained masons
from Patanka are now traveling over thousand  kilometers to train fellow masons in other parts of the
country. Locally a mason from Patanka attracts higher wages. The community driven reconstruction in
Patanka has been the fastest in the region and at half the cost when compared to other agency supported
contractor driven approaches. 
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The challenge now lies in seeing the same results in other parts of the region and the country -  Disaster
resilient communities  who can serve their own needs. 



CLIMATE APPLICATIONS AND PREPAREDNESS

Glenn Dolcemascolo, A.R. Subbiah and Vivian Raksakulthai, 
Asian Disaster Preparedness Center

Abstract:
Climate Forecasting Applications and Preparedness, implemented effectively, are important in reducing
the losses from disasters such as floods, drought, cyclones and landslides, and thus, in strengthening the
sustainability of livelihoods in communities. This is a new field for AUDMP, but there is much to learn
from ADPC’s Extreme Climate Events Program implemented in Indonesia, the Philippines and
Vietnam, and the Program on Climate Forecasting Applications in Bangladesh. Both programs
facilitate dialogue between the climate science community and the end users of climate information at
the community level to ensure relevant and useable information that is made easily accessible to
communities at risk.

El Nino is a Spawner of Hazards

Climate variability associated with the El Niño Southern Oscillation (ENSO) can have dire
implications across a range of socio-economic sectors in Southeast Asia. However, recent
developments in the science of climate forecasting coupled with growing capacity at national
meteorological services and ongoing dialogue with affected sectoral agencies have enhanced our ability
to understand the local climatic implications of the El Niño Southern Oscillation.   This paper describes
a range of related initiatives supported through ADPC’s Extreme Climate Events Program in Indonesia,
Philippines, and Vietnam. It also aims to stimulate discussion of the potential applications of climate
information for disaster management and vulnerability reduction in the urban environment. 

In Indonesia, 28 drought years have been recorded since 1877. Of these 20 were associated with strong
El Niño events. Of the remaining eight, six accompanied weak El Niño events. Thus 93 percent of
drought years over a period of 123 years were linked to ENSO. Moreover, there are strong links
between El Niño, Indonesian drought and fire.  Over the last two decades, widespread fire activity was
consistently associated with strong ENSO events. Analysis of official figures of forest areas burnt
indicates a relationship between SOI and the area of forest burnt. In seasons when the SOI remains
above -10 the area is relatively small; when the SOI falls below -10 the area burnt appears to increase
dramatically.    

In the Philippines, records indicate that since 1982-83, El Niño years have coincided with significant
shortfalls in rice production, shortfalls in hydroelectricity generation, and drinking water shortages in
urban areas. During La Niña years, typhoons are more frequent and have inflicted greater damage to
life and property.
 
In Vietnam, the La Niña phase oscillation poses a greater threat. During El Niño years the number of
typhoons affecting Vietnam is less than during La Niña and normal years. The shortfall in rice
production during La Niña and normal years is more than El Niño years. This is attributed to more
incidences of typhoons and flooding. Analysis for the period 1979 to 1998 indicates that during normal
years, average area under paddy cultivation affected annually by natural hazards is 1.1 million hectares,
during El Niño years this is on an average 0.073 million hectares.

However, it needs to be emphasized that there are large variations in impacts across seasons, sectors,
different regions in each country, and different kinds of ENSO events (based on onset, intensity and
duration). It is imperative to understand these variations to the fullest extent in order to move towards
the effective application of climate forecasts for development planning and vulnerability reduction. The
examples given above from the ECE target countries clearly illustrate the potential to reap huge
benefits from the application of climate forecasts in the Southeast Asian countries, particularly
forecasts that allow a lead-time of several months for proactive planning and disaster preparedness.

Urban Vulnerability to Climate Variability and Extreme Events

Historically, urban centers have been notoriously vulnerable to climate variability and extreme events.
Historians and archaeologists commonly argue that climate-related disasters have even led to the
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demise of many ancient cities. Although, to date, there has been no comprehensive survey of the
impacts of extreme climate events on modern Asian cities, great progress has been made towards a
general understanding of vulnerability to climate-related disasters in contemporary cities. 

Urban vulnerability is complex owing in part to the enormous scale of potential damages, the large
populations at risk, the reliance on built infrastructure (energy, water, transportation and
telecommunication systems), and the potential economic impacts associated with damage to capital
investments and disruption to core economic activities. Yet, despite the potential risks and the apparent
sensitivity to climate impacts, some sectors of the urban community are remarkably resilient. 

This is not true for the growing numbers of urban poor for whom daily subsistence is already marginal
and who often settle in areas of highest risk – along rivers and waterways or on unstable slopes. The
International Federation of the Red Cross and Red Crescent Societies of Viet Nam, for example,
assessed the flood victims in the Mekong Delta and found that the wealthier inhabitants were more
adaptive and resilient. They were better able to withstand floods because they could afford to raise the
foundations of their houses above the usual flood level; and, because they did not depend on a daily
wage for their economic survival, their livelihoods were not so badly affected. The landless poor, on
the other hand, had little room to maneuver.  Floods cut them off from food, fuel and income by
stopping them from collecting wild vegetables, cutting firewood and working as day laborers (Twigg,
19991). Moreover, problems of the urban poor are exacerbated when refugees flee drought, flood or
storm wreckage. The migration to cities following rural disasters thus adds to the number of people at
risk in urban settings, stressing already overburdened water supplies and social services. 

There are many approaches to assessing vulnerability2, and considerable advances have been made in
developing more sophisticated survey instruments. Many of these begin with a thorough community-
based review of risks and resources, emphasizing the importance of dialogue and stakeholder
participation in the assessment process. For the purposes of this discussion, a sectoral perspective will
be adopted in efforts to highlight broad issues and, hopefully, stimulate interest in more extensive
analyses. Food security, public health, water resources and built infrastructure have been identified in a
number of assessments as key sectors that are highly sensitive to climate variability and extreme events
and will serve as a starting point for discussions in this session. 

Food Security

Before the 1980s, maintaining food security was one of the greatest challenges for communities and
governments throughout the region. On the one hand, food security is related to crop production and
delivery systems. On the other hand, food security is a question of access to the basic nutritional
requirements. The latter case was especially challenging for the urban poor, whose livelihoods are so
marginalized that any disruption to income earning activities or social networks may leave families
hungry. Such disruptions are common when disaster strikes. In addition, the nutritional value of home
gardens in urban settings provides a crucial buffer, which can be easily destroyed by disaster or
unfavorable climate. In the past decade, however, national and municipal governments throughout Asia
have established more effective mechanisms for ensuring the food security of their cities. For example,
the government now keeps grain stocks for distribution during crises. Previously, private trading firms
used to raise food prices exorbitantly, but government efforts to enforce price controls have been
largely successful during food shortages. 

Across the region, the agricultural sector is striving to incorporate climate information into its decision-
making more and more systematically. Many agricultural departments currently assess climate impacts
using indicators such as rainfall distribution, crop growth and water levels in reservoirs. Through
perhaps accurate, the short lead-time does not allow for resource management or disaster preparedness
intervention strategies. ENSO forecasts now available are able to inform decision-makers about
possible climate anomalies with considerable lead-time to enable sector agencies to undertake potential
impact assessments and prepare contingency and risk management plans. For example, in a 1999 ECE
workshop, Romeo Recide, of the Philippines Department of Agriculture, reported that, upon receipt of

                                                
1 http://www.bghrc.com/DMU/DEVRISK1/DEVRISK/TWIGG.HTM
2 See Anderson, Mary. “Linking Relief and Development: A manual to aid in programming assistance to break the
cycle of disasters and promote sustainable development”
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advisories from Philippine Astronomical, Geophysical, Atmospheric Service Administration
(PAGASA), the agriculture department initiates impact assessments based on agriculture production
data. The department prepares region-wide scenarios and shares these with agriculture research
institutions and other agencies such as water resources, irrigation and food security agencies. Upon
receipt of inputs from these organizations on the potential impact assessment scenarios, modifications
are made and recommendations are passed on to regional agricultural departments. 

In a study of area-specific impacts to ECE indicators3, declines in gross value added (GVA) and
production volume of four principal crops (rice, corn, sugarcane and coconut) were found to coincide
with El Nino years, while increases are associated with La Nina years due to favorable rainfall
conditions. The sharpest falls in GVA and production volume in the agricultural sector were in 1982-83
and 1997-98, the years of the strongest El Niño events in the 20th century. It was also found that
livestock, poultry and fisheries sub-sectors are not sensitive to extreme climate events. Improved
aquaculture production in recent years has compensated for losses during warm episodes. Third-order
impacts include shortfalls in projected annual economic growth, increased burdens on urban resources
as displaced agricultural workers migrate to cities, and increased dependence of agricultural workers on
government assistance

Public Health

In many Asian cities, access to adequate medical care is limited and threats to public health are
exacerbated by unsanitary conditions, limited access to potable water and overcrowding in poorer
areas. In an ECE sponsored study that assessed the impact of climate variables such as temperature and
relative humidity, and focused on dengue, cholera, typhoid, measles and malaria in Metro Manila, Eric
Tayag reported that correlation analyses of time-series data from 1992-98 revealed a relationship
between weather variables and dengue, malaria and cholera in the study area. Though there was a
correlation between ECEs and disease outbreaks, other factors may be responsible. These factors need
to be fully analyzed before utilizing climate forecast information for disease prevention measures. In
the meantime, early warning impending hazards coupled with other local mitigation and management
initiatives, can help public health officers and the community to prepare for disaster-related diseases. 

There are strong links between the water and public health sectors. One of the biggest impacts on
public health has been water-borne illness associated with extreme climate-related events. At one end
of the hydrological continuum, droughts can result in decreased water availability, contamination of
water resources and saltwater intrusion into freshwater sources. At the opposite extreme, floods may
have an impact on public health by overflowing sewage systems and cesspools and by contaminating
water with minerals and non-point pollution sources. 

More frequent natural hazards such as floods and droughts often create favorable conditions for the
transmission of various diseases. Hence, continuous monitoring of the environment, and pathogen and
host relationships, needs to be carried out. This monitoring mechanism could be useful for associating
ECEs in the disease cycle. 

Further research needs to be conducted on identifying the links between disease vectors and climate.
Some of the changes may be in community behavior. For example, to deal with droughts, people are
taught to store water; however, these stagnant water sources may be breeding grounds for mosquitoes
that are the source of dengue and malaria. Reports have been issued that mosquitoes will be "fiercer" in
the future from climate-dependent factors. This shows the importance of understanding the links
between mosquito-borne diseases and climate effects. 

The following water use management and practices driven by emergency situations during droughts
and floods could contribute to the outbreak of epidemics: 

 The disruption of environmental health services and infrastructure (like water supply and public
sanitation) by climatic variations can contribute to a significant rise in water- and food-borne
disease. 

 The use of booster pumps adds to the contamination of water supply. 

                                                
3 Recide, Romeo. 1999. …
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 The community’s eagerness to store water during emergency situations could provide a breeding
ground for vectors carrying pathogens. 

Studies can be extended to include other diseases such as leptospirosis, which is found in streams, and
may occur as a stream flow factor. In Vietnam, there has been an observed increase in pests during the
hydrological extremes. During floods, there are increased numbers of mosquitoes, and during droughts,
an increased number of mice; hence, diseases associated with these pests increase. 

Water Resources

Water is gold. In many cities throughout the region access to potable water is not universal, and there is
a very real risk that the supply needs of growing populations and industrial uses will not be met.
Current climate impact assessment methodologies for water resources rely on indicators such as rainfall
distribution, water level monitoring on surface water storage structures and stream flow behavior.
These indicators give little lead-time to formulate strategies for intervention before the occurrence of
extreme weather events like floods and drought. However, by incorporating the ENSO forecasts
currently available, water resource managers may gain enough lead-time to pre-assess potential
impacts.

In the case of the Philippines, Susan Espinueva reported the assessment strategies adopted by the
National Water Resources Board and the National Power Corporation.  After the receipt of forecasts
from PAGASA, reservoir operation simulations are conducted. These simulations determine the
projected available water in the reservoirs and serve as a basis for water releases or allocation to
various users. The results of a study4 using inflow data from five major Luzon reservoirs and a
Mindinao lake were presented. This ECE-sponsored study enabled the water resource sector to
document past data and relate it to ENSO indices through correlation techniques. The results of this
research indicate the potential opportunities to utilize ENSO forecast information for water resource
management in the Philippines. 

The major conclusion was that significant associations between climate variability (in terms of rainfall)
and hydrologic activity (in terms of reservoir inflow) exist at varying magnitudes in the study area.
Therefore, improved knowledge on the relationship of these variables would be an initial step in better
planning and management of water resources systems, whether they are designed and operated for the
purposes of water supply, irrigation, flood control or hydroelectric power generation. 

Public Safety and Built Infrastructure

Though generally more vulnerable to the direct physical impacts of windstorms and floods, built
infrastructure is also sensitive to climate variability.  As already mentioned, the clear link between
ENSO, drought and forest fire in Indonesia has been well established. During these fire events, the
smoke and particulates released into the atmosphere produced a dense haze that spreads widely across
the region. In the 1997-1998 the haze was so bad that airports in Indonesia, Singapore and Malaysia
were closed. Two tragic plane clashes have been linked to the poor visibility. Several fatal boating
accidents in the shipping lanes between Indonesia and Malaysia were also attributed to the hazardous
conditions while road accidents were so frequent that in some areas even overland shipping was
disrupted. Seasonal forecasts can be useful in triggering the adoption of stricter fire prevention laws
and for supporting a fire danger rating system.

Also, as mentioned earlier, many cities in the region rely on hydroelectricity to meet growing urban
energy demand. Disruptions to the power supply can have severe economic consequences. Recognizing
this link between climate and the infrastructure that is so vital to urban economies and urban survival is
an important step towards reducing vulnerability and should be taken a s a call to broaden the
stakeholder community in joint discussions of climate disasters, variability and adaptation options. 

Among the capacities in each of these sectors outlined above is potential access to tailored forecast
generated by local or district meteorological centers. These tailored climate information products may
take the form of real-time weather data, short-term forecasts (up to seven days), or medium- to long-

                                                
4 Espinueva, Susan. 1999.
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term forecasts (on the seasonal scale). Similarly, the scope of opportunities to apply climate
information ranges from feeding it into early warning systems, which are managed by the sectoral
agencies or a national disaster management office, to establishing working groups for utilizing seasonal
forecasts at critical stages in the decision calendars for managing food security, water resources, public
health, etc.  The next sections present some of the possible uses of climate information for disaster
preparedness.

Applying Climate Information for Disaster Preparedness: Early and Earlier Warning

The UN International Decade on Natural Disaster Reduction (IDNDR) Conference on Early Warning
Systems for Reduction of Natural Disasters (held in Potsdam, Germany in September 1998) declared
that the successful application of early warning is the most practical and effective measure for disaster
prevention. Early warning for floods and cyclones generally rely on deterministic forecasts released
from 48 – 72 hours before impact. Seasonal forecasts offer the opportunity to anticipate climate
anomalies, deviations from expected norms, several months in advance and, likewise, indicate the
probability of cyclone or flood frequency which have in certain parts of the region been historically
correlated with ENSO.

Successful climate forecast applications rely on the technically skilled forecasts that are designed and
disseminated in consideration of the decision makers who will use them. Thus, preparation of forecasts
for effective vulnerability reduction in urban areas should begin with an assessment of users’
vulnerability, capacity and needs. The five general components of effective early warning systems are
listed below and distinguished conceptually. This framework may be employed when considering the
key elements of successful applications of seasonal forecasts for disaster mitigation. These include:

 Risk Assessment, including hazard assessment and vulnerability analysis
 Hazard detection and prediction
 Formulation of warning messages
 Dissemination of warning message
 Community response

• Risk Assessment

Risk assessment is fundamental to disaster reduction and is an essential component of a well-designed
climate forecast application, as it facilitates the targeting of climate information for optimum benefit to
communities that are directly and indirectly at risk. According to the IDNDR, risk assessment is
essential for policy decisions that translate warning information into effective preventative action. Risk
assessment is a composite estimate of hazard and vulnerability. Whereas hazard assessments aim to
determine the probability of climate-related disasters based on data from observational records and
space-based technologies, vulnerability analyses look from the group up in an effort to understand how
and why various sectors of society are sensitive to climate impacts. Thorough assessment of
vulnerability, however, looks beyond sensitivity to consider a community’s or sector’s resilience and
capacity to adapt.

• Hazard detection and seasonal forecasts

Given the current state of forecasting skill and technologies, the lead-time for early warning ranges
widely - from one hour for tornadoes and flash floods to seasonal and inter-annual forecasts of El Niño.
The latest technology on remote sensing has revolutionized the detection of hazards through the use of
satellite imagery, which have added precision to the location and tracking of tropical cyclones and
monitoring drought conditions. Remotely sensed images are also used to determine the spatial extent
and intensity of precipitation. In addition, a network of weather radars has proven invaluable for
tracking the development of weather disturbances like tornadoes and windstorms. 

Globally, each day, some 20,000 weather observations (temperature, wind pressure, precipitation) are
made at the ground surface, on ships, and in the air.  These data are shared among national weather
services and centers, and used for the preparation of daily weather analyses and forecasts. Currently,
the low density and poor quality of observing networks in some developing countries presents a
substantial barrier to improving the effectiveness of early warning. Subsequently the observational data
from neighboring countries becomes essential for the weather related hazard detection.
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Since 1998, the ASEAN Specialized Meteorological Center (ASMC) has been producing Regional
Climate Outlooks using electronic communication with international agencies as well as National
Meteorological Services in the region.  These regional climate forecast products are used by the
member countries to generate their own seasonal forecasts. In general, the national meteorological
agencies use the regional forecasts in conjunction with past statistical information on local climate
conditions and inputs from other meteorological agencies (e.g. BOM, IRI, NOAA, UK Weather
Service) to generate national seasonal forecasts. 

National scale forecasts however, remain underdeveloped and underutilized.  While the regional
forecast issued by ASMC indicates rainfall probabilities in five categories (below normal, slightly
below normal, normal, slightly above normal and above normal), the national forecasts products
indicate rainfall probabilities for traditional three categories. This may perhaps be attributed to the low
level of confidence in using the five closely spaced rainfall categories. This may also be attributed to
the fact that at the national level, accountability to the users with regards to the accuracy of the
forecasts is much higher than at the regional level. Ongoing initiatives of ADPC, IRI and ASMC have
contributed substantially to improving local capacity to downscale regional models and enhance
dialogue between the producers and users of climate information. 

The national seasonal forecasts use geographic boundaries given in regional forecasts and identify
existing rainfall stations in each probability zone.  Based on historical mean seasonal rainfall at each
rainfall station, values are determined for normal, above normal and below normal rainfall and
probabilities applied to these values as indicated in the regional forecasts. Currently, through initiatives
supported by OFDA, IRI, NOAA, ASMC and ADPC, capacity for generating forecast a higher
resolution (i.e. downscaling from the regional to the national level at a scale of 2,500 kilometers and, in
cases where predictability is high, to a scale of 500 kilometers) is improving. 

In the current socio-economic context of Southeast Asian region, where agricultural activities no longer
stick to only the traditional dry season and wet season cropping pattern, the continuous production of
regional climate outlook every two months has significant value. However, it would require that the
system of producing national seasonal forecasts take adequate advantage of this continuous process.
The lead-time provided by these regional forecasts also gives adequate time to anticipate the impacts
and mobilize institutions to take necessary action to minimize the negative impacts and maximize
potential benefits. However, here again, the effectiveness would depend greatly on how effectively the
national meteorological agencies use these forecasts and localize them.  

Regional forecasts provide rainfall probabilities for the forecast months. This is certainly a relevant
parameter for the Southeast Asia, which is a humid tropical region, where socio-economic activity
often depends on rainfall.  However, effective application would require that this information is
produced in greater detail at the national level and also includes other attributes of rainfall such as
onset, distribution and termination of rainfall.  

It may be mentioned here that with decreasing dependency on agriculture, in the coming decades the
forecasting of other parameters such as temperature, humidity would become more useful.  For
example, for monitoring and control of urban pollution, monitoring and control of disease outbreak
would be greatly helped by seasonal temperature and humidity probabilities. 

Current Practices with Respect to Application of Climate Forecasts  

Many governments and related disaster management organizations throughout Asia have already
initiated Early Warning Systems; though, the systems vary widely in their capacity to produce and
communicate effective warnings.  The same is true for capacity for generating and communicating
seasonal forecasts. [See country reports from Asian Climate Training Workshop]  

Prior to 1997, the Indonesian Bureau of Meteorology and Geophysics (BMG) generally used to issue
weather forecasts keeping in view meteorological parameters. From 1997 onwards, the BMG has taken
the initiative to establish a broad based National Seasonal Forecasting Working Group drawing upon
expertise from various sectors. This Working Group comprises BMG, Bureau of Assessment and
Application of Technology  (BPPT), the National Space Center (LAPAN), Agriculture Research
Institute and Water Resources Management Research Institute.  
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The Working Group draws upon forecast information from ASEAN Specialized Meteorological Centre
(ASMC), IRI, BOM Australia and UK Metro Office to prepare seasonal forecast guidance that includes
the following:  

 Seasonal monsoon onset forecast indicating the dates of onset of monsoon with ten days
intervals for 102 meteorological regions across the entire country.

 Monthly forecast of rainfall for 102 meteorological regions for the country.
 Seasonal cumulative rainfall status for the entire season for 102 meteorological regions.  

Respective climate sensitive organizations at the national level on receipt of climate forecast
information from BMG, process the outlook with reference to past impacts and disseminate processed
information to provincial sectoral organizations. At present, these forecasts are used as general alert.
The information is received from the field agencies to the national level user agencies only when
disaster events occur. The processed forecast information received at the national level is useful for
taking general precautionary measures but cannot be used for comprehensive development planning.  

Philippines: In the Philippines, (user) Departments of Agriculture, Water Resources and Public Health
have well defined mechanisms for receiving forecasts from PAGASA at the national level and
processing and disseminating it to the regional and sub-regional  levels..   

Department of Agriculture on receipt of advisories from PAGASA analyses potential impacts on
agriculture production. Based on this information Department prepares a vulnerability maps for each of
the 12 regions of the country.  These maps are then with agriculture research institutions and other
agencies such as water resources, irrigation department and food security agencies. On receipt of inputs
from these organizations on the vulnerability maps, modifications are made to these maps as necessary.
The final processed information is passed on to regional agricultural departments.  

The National Water Resources Board and the National Power Corporation assess the potential impacts
through reservoir operation simulations after receipt of forecast from PAGASA. These simulations
determine the projected available water in the reservoirs and serves as basis for water releases or
allocation to various users.  

The Department of Health recently established a mechanism to use the forecast information from
PAGASA in planning for contingency measures to deal with water borne diseases.  

Although establishment of a comprehensive climate forecasting applications system is well under way
in the Philippines, there is still a great need to develop capabilities to process forecast information into
more actionable formats at the local level. The information provided by the national agencies falls short
of meeting the specific needs of users at the local level.  

In Vietnam, until recently, ENSO global forecast information was not incorporated into national
seasonal forecasts. The Hydro Meteorological Services (HMS) uses the antecedent’s parameters such
as Eurasian snow cover, ITCZ etc. for making seasonal forecasts. In recent months after the initiation
of Extreme Climate Events Program, HMS has begun to start incorporating long-range forecast
information into seasonal forecasts. The long-range forecasts are received from a range of agencies
including ASMC, NOAA etc. In view of these developments the importance of seasonal forecast for
Vietnam has increased. 

The seasonal forecast information provided by HMS is used by climate sensitive sector agencies like
agriculture, water resources, Disaster Management Center only as a general alert. These departments
have a well-established mechanism to monitor situations created by natural hazards.  However, much
more work is needed if the potential application of climate forecast information for development
planning is to be fully realized.  

• Formulating and Communicating the Forecast

Ultimately, the declaration continues, early warning systems must be comprehended by and motivate
communities at greatest risk, including those disenfranchised and particularly disadvantaged people
who must take appropriate protective actions. In short, forecast production should reflect the needs of
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decision makers who will use them. Similar to early warnings, an effective hazard warning seasonal
forecast should contain the following messages:

Characteristics of the hazard (time of detection, location, strength and speed of movement)
Associated risk and the location of the population at risk (or an identification of the general area at risk
Recommended appropriate action

As forecast may be used by the general public as well as decision makers in various sectors (or disaster
managers), it is important that forecasters consider the decision-calendars or the types and timing of
mitigative decisions that might be pursued. Further, the forecast should be produced in user-friendly
terms.

A key element to effective climate forecast application is established and sustained institutional
mechanisms for dialogue between users and producers of climate information. Not only should
forecasters understand the potential applications of their work but users should also have the
opportunity to learn how to interpret forecast, to understand the assumptions upon which they are
premised and the limitations to their application. 

Dialogue between users and producers of climate information create an opportunity for joint problem
solving in which the relationship between science and policy/decision making is strengthened. Mutual
understanding between sectoral decision-makers and forecasters could be supplemented by similar
dialogue between forecasters and the media and between forecasters and policy makers.

Framework for exploring the potential urban applications 

Please consider some or all of the following points in preparing your presentation: 

 Situational analysis of the urban setting, including the vulnerability to climate variability and
extreme events

 Disaster history of your sector
 Current practices for urban disaster management
 Critical thresholds identified in the sector (how sensitive is the sector, i.e. how much or how

long a rainfall deficit constitutes need for concern or action)
 Institutions involved in disaster mitigation or development for the sector 
 Decision calendars or the types of decisions that might be made to mitigate the negative impacts
 Potential applications for climate forecasts/information
 Constraints and opportunities for applying climate information

Organization of the session

The 1.5 hour session will begin with a general overview based on this background paper. The session
will continue with three 20-minute presentations, which are likely to include the following

 Someone from the Bangladesh Flood Forecast Warning Center to speak potential applications
in  Dhakka

 Someone from Phuket, Thailand to discuss applications for water resource management in a
drought prone city that relies heavily on mass tourism. 

 Someone from the Philippines to speak on potential applications for water resource
management and hydropower in Manila. 

Presentations will be followed by questions and a general synthesis of the common themes. If possible
an additional half- hour could be used to generate discussion on specific opportunities and constraints
to applying seasonal forecasts for urban disaster mitigation and to suggest other sectors/cities that
might benefit from climate information.

Comments and criticism of this background paper are welcomed and encouraged.



APPLICATION OF CLIMATE FORECAST INFORMATION IN MITIGATING
IMPACT OF CLIMATE HAZARDS IN URBAN CITIES OF MALAYSIA WITH

PARTICULAR REFERENCE TO MANAGING WATER RESOURCES

Yung-Fong Hwang, Malaysian Meteorological Service

Abstract

Malaysia receives substantial rainfall amount annually. ENSO is one of the dominant factors causing the
interannual and intraseasonal variations in the monsoonal rainfall. With rapid urbanization, dry spells in
the nineties have caused severe water shortages. Although some of the problem lies with poor
management and badly maintained catchment areas, the immediate cause of the water shortage has been
identified as prolonged dry spells and failure of the rain to fall over the catchment areas. Using simple
statistical parameter of rainfall percentile and compositing all rainfall amounts received corresponding to
each major El Nino or La Nina event, it is possible to provide a general seasonal forecast rainfall trend
which can be disseminated to the water resource managers. Long-term climatic rainfall trend over the
catchment areas and the urban areas should also be carried out to determine the micro-climatic changes
that have affected the shift in rainfall.

Introduction

Malaysia, situated within the equatorial belt, receives substantial amount of rainfall annually, ranging
from 2000mm to 4000mm. The rainfall is characterised by monsoonal influences, namely the North-east
monsoon from November to March and the South-west monsoon from late May to September.
Climatologically, the North-east monsoon is the major rainy season in the country whereas the Summer
Monsoon is the drier period of the year. The drier region in the country is the northwestern region of
Peninsular Malaysia during the months of late December to February. This region is also known as the
rice bowl of Malaysia because this is the rice-producing area, irrigated by canals with reserved water in
the dams so that double cropping could be carried out each year.

Research carried out has shown that one of the dominant factor causing the interannual and intraseasonal
variations in the monsoonal rainfall over the whole country is the ENSO events. (Lim and Ooi, 1999).
These interannual variations modulate the rainfall, resulting in drier than normal rainfall in certain years
and excessive rainfall amount in other years (Ooi and Lim. 1997). Rainfall deficit during weak monsoons
may cause considerable stress on agricultural crops, water shortage and also results in a generally more
hazy condition, especially over the urban areas.

Although dry spells has affected the country in the seventies and early eighties, the effects of the dry
spells were not felt so badly and generally did not disrupt human activities and did not affect the
country’s economy as a whole. As the country become more developed and with rapid urbanization in
particular areas such as Kuala Lumpur, Penang and Malacca, from the nineties onwards, drier weather
and extreme weather events is definitely showing an impact on the population and posing a burden on the
government.

Disaster History

The first sign of trouble with potable water happened in early 1991 in the state of Malacca, a small state
facing the Straits of Malacca. In this case, the trouble started with contaminated water supply which was
subsequently traced to a rubber processing factory located very close to the river. The factory was closed
down and the areas around it cleaned up. The water authorities depended on rain and the ability to draw
water from further upstream to supply water to the treatment plant. However, the weather was playing up
and it was drier than usual resulting in the drastic drop of water level in the upstream of the river as well
as the fact that the reservoir is also running dry. Hardly any rain fell and even if it rain, it did not fall over
the reservoir or catchment areas. The state government was under enormous pressure to fill up the
reservoir and resume normal supply to the people. They resorted to all means, including cloud seeding
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carried out by the Malaysian Meteorological Service to try to induce rain over the catchment areas. A
point to note – 1991 was an ENSO year.

The strong ENSO event of 1997-1998 has indeed affected Malaysians in every walk of life, starting with
the thick transboundary haze that shrouded almost the whole country resulting in the declaration of a
state of emergency in the state of Sarawak in October 1997. All efforts were concentrated on combating
the haze but at the same time, rainfall was also drastically reduced over the whole country. In the early
quarter of 1998, the drastically reduced rainfall over the whole country was felt particularly over urban
areas like Kuala Lumpur when the water levels in the dams kept dropping day by day with no sign of
rain. The monthly rainfall over the dams indicated very much below normal rainfall from January to May
of 1998 as shown in Figure 1. Water rationing was imposed, taps run dry and temper runs high.
Emergency meetings were convened and the usual question of ‘When is the rain coming?’ thrown at the
Malaysian Meteorological Service (MMS). 

The great water crisis has been brewing for some time, as the growth in the use of water has been
outstripping the supply capacity. But no one expected the water shortage to be so acute, so sudden, so
widespread and moreover, happened in the very heart of the nation’s capital, Kuala Lumpur. An
immediate cause of the crisis is the prolonged dry spell and the failure of rains to fall in the catchment
areas.

For Malaysia, February to March is the tail-end of the North-east Monsoon and climatologically, this
period is generally drier for most of the country. After some careful analysis, the MMS assured the water
authorities that convective rain activities are expected in the months of April and May when the inter-
monsoon set in. The inter-monsoon period, which lasts up to mid-May, is characterized by severe
thunderstorm activities in particular over the west coast states of Peninsular Malaysia. The forecast put
up by MMS has helped to ease tension and enabled better contingency planning by the water authorities.

Current Practices

In the past, there are hardly any dialogue sessions between the water authorities and the MMS. This
could be attributed to sufficient water storage and retentions in the dams and the water managers could
meet the demand for water for agricultural purposes and general consumer usage. However, after the
water crisis of 1998, the water authorities are much more aware of the need to consult MMS on seasonal
forecast so that they can plan the amount of water to be released for the various sectors well ahead before
the dams dip below critical levels. The costly lesson of 1998 resulted in more careful monitoring of water
levels in the dam, rainfall over the dam areas and regular planning meetings with all the relevant agencies
including MMS.

The beginning of this year is a good example. The first quarter of this year saw a sudden dip in the
rainfall amount nationwide except for the western part of Sarawak in east Malaysia. The rainfall received
is definitely much below normal and with media broadcast that there are signs of El Nino developing, the
water authorities immediately called for emergency weekly meetings to monitor closely the rainfall
forecast as well as the water levels in the dams and the necessary follow-up actions. Figures 2 & 3 clearly
indicate the much below normal rainfall for the first quarter of the year for Peninsular Malaysia and the
state of Selangor.

The state of Malacca was again affected and water rationing was imposed in early March. Kuala Lumpur
was on the verge of imposing water rationing but called it off after a weather discussion and briefing
from MMS that rain was expected after the middle of the month. 

The dry spell over Peninsular Malaysia stretched for about 2½ months, from January to mid-March
whereas in the East Malaysian state of Sabah, the dry spell stretched for a longer period. Hence, over
urban areas, a 2½ month stretch of drier weather has caused a major concern among the water managers.

In Malaysia, water management is very much governed by individual state government. Over the last two
decades, the Klang Valley, Penang and Malacca had developed a heavy demand for water due to
economic and population growth and the rural-urban migration. However, the population and industrial
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concentration are in these three states where the water resources is less. In the Klang Valley where Kuala
Lumpur is located, there are altogether 6 major dams as follows:

 Langat Dam,
 Klang Gates Dam,
 Sungai Batu Dam,
 Sungai Buloh Dam,
 Tasek Subang Dam,
 Sungai Semenyih Dam

Different agencies are responsible for the management of the different dams. The Tasek Subang, Klang
Gates and Langat dams are run by a company called Puncak Niaga. The Sungai Semenyih and Sungai
Buloh dams are still under the Selangor Waterworks Department (a government department) while the
Batu dam is under the Drainage and Irrigation Department. Each of these dams are actually supplying
water to the different areas in and around Kuala Lumpur. The Langat Dam and Sungai Semenyih Dam
are serving a much larger population and faces greater consequences if the water level in the dam dip
below critical level.

Application for climate forecast

During past major El Nino events such as the 1982-83 and 1997-98 events, the whole country received
substantially below normal rainfall. There are large year-to-year fluctuations of standardized rainfall
departure for the whole country. Figure 4 show the year-to-year seasonal (Jan to Mar) fluctuations of
standardized rainfall for the state of Selangor, inclusive of Kuala Lumpur.

While some dry spells over Malaysia are associated with El Nino episodes, other ENSO episodes do not
necessarily result in below normal rainfall. Furthermore, some dry spells over the country are not
associated with ENSO episodes.

A simple and useful statistical parameter for measuring the normality (average) of rainfall received is
percentile, which is defined and tabulated below:

Percentile Ranges Description
> 80-100 Very much above average
> 60-80 Above average
40-60 Average (normal)
< 40-20 Below average
< 20-0 Very much below average

By compositing all rainfall amounts received in terms of their respective percentile values corresponding
to each major El Nino or La Nina event, the impact before, during and after the event becomes
immediately evident. Any percentile values ranging from 0 to 40 persisting for 2 months or more can be
considered to be significantly below normal.

Malaysia, like most other countries, monitors ENSO development very closely especially the beginning
of this year 2002 has yielded far below normal rainfall in many parts of the country. Although SOI has
not indicated the appearance of El Nino, there appears to be a lot of anomalous convective activities in
the Central Pacific and increasing SST anomaly in the Tropical Eastern Pacific since the beginning of the
year.

Hence, a critical factor in the seasonal forecast is the ENSO forecast itself. Using the latest available
information and predictions from some of the bigger centers such as the National Center for
Environmental Prediction (NCEP), Climate Prediction Center (CPC), European Center for Medium
Range Weather Forecast (ECMWF), Japan Meteorological Agency (JMA), etc. , the Asean Specialized
Meteorological Center (ASMC) coordinates the regional climate review and prepares a regional
concensus climate forecast to be used by policy makers for joint follow-up measures. Based on the
ENSO forecast, a rainfall prediction table is put up as follows:
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Apr - Jun 2002 Jul - Sep 2002 Oct - Dec 2002
Neutral Weak El Nino Weak/Moderate El Nino

Peninsular Malaysia N N N
Sarawak N N SB
Sabah SB SB SB

The notation 'N' indicates normal rainfall and 'SB' indicates slightly below normal rainfall.

And based on this general prediction, by compositing the percentile values for the various available
observations in a particular region, MMS is able to put up rainfall prediction for the various regions of
the country.

Another aspect of climate application is the analysis of rainfall trend over the whole area. During the
water crisis of 1998, newspaper headlines have highlighted that heavy rain was reported over the city
area but there are hardly any rain over the catchment and dam areas. With deforestation over the
catchment areas and heat island effect over the urban areas, micro climatic changes could be taking place
and detailed analysis on the apparent change in rainfall trend has to be carried out to support the water
resources management.

Benefits

With the rapid pace of development in particular over urban areas, water resources management should
constantly review planning of water supply and the management of water storage. In an ideal situation,
the reservoir should be full of water at the beginning of the year to ensure constant supply and to allow
for more water to be released during the dry seasons (Jan to Feb and June to August). 

However, during an ENSO event, the rainfall can be drastically reduced with a weak northeast monsoon,
such that the water level at the dam may not be full by year-end. And if the dry spells carry on till the
first quarter of the next year, the water level will dip below the critical level. 

With advance climate information, the water resources management can plan well ahead the strategies to
take and able to control the release of the precious water to ensure sufficient continuous supply
throughout the year.

Scope for Improvement

The main constraints for applying climate information is firstly the length of the records may not be
sufficient to carry-out more accurate analysis on the rainfall trend for a particular area. Although ENSO
events is the dominant factor that will affect rainfall in Malaysia, the ENSO impact on the weather
pattern differs during different ENSO event. 

In view of some of these constraints, to overcome it, regional efforts such as those carried out by the
Asean Specialized Meteorological Centre (ASMC) in Singapore with regular regional review meetings,
or the Asian Climate Training workshop on climate information applications conducted by the Asian
Disaster Preparedness Center (ADPC) could continue to be carried out so that concerted efforts and
resources can be pooled together to improve the understanding of the changing weather and to learn from
each other.

Conclusion

With the past disaster history in mind, the relevant Agencies, be it the water resources management, the
agricultural authorities or the disaster mitigation and planning authorities are beginning to appreciate the
need for seasonal forecast and the need to work together to ensure that water crisis of the proportion of
1998 do not happen again. MMS is also working towards better understanding of the forecasting needs of
the various sectors and eventually providing more useful seasonal forecast tailored specifically to the
user's needs.
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Figure 1: 1998 Rainfall over Klang Gates Dam, Ulu Langat Dam and
Semenyih Dam compared to its long-term mean
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Figure 5: Significant El Nino and La Nina
in terms of Rainfall Percentile Index
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APPLICATION OF CLIMATE FORECAST INFORMATION IN 
MITIGATING IMPACT OF CLIMATE HAZARDS IN METRO MANILA: 

CASE STUDY ON THE 1997-1998 EL NIÑO EVENT 

Susan R. Espinueva, Philippine Atmospheric, Geophysical and Astronomical Services
Administration (PAGASA)

Abstract

Extreme events always leave indelible impacts at varying degrees to different sectors of society.  The
decline in the growth rate of the Philippine economy to 0.3% can be attributed to the impacts of the 1997-
1998 El Niño. One of the sectors that was directly impacted was water resources.  Since the demand for
water is encompassing, all the other sectors were consequently affected.

In urban areas i.e. Metro Manila, the impacts of climate variability was amplified due to the high demand
of available water for industrial and domestic uses.  What happened in Metro Manila during the recent El
Niño episode has led to the recognition of the importance of using advance climate information in water
resources planning. 

This paper will present the severity of the impacts of the extreme event with particular emphasis on water
supply for Metro Manila, the interventions and coping strategies adapted, the lessons learned and the
importance of climate forecast information in managing the water resources of Angat dam, the main
source of potable water for Metro Manila.

I.  General Description of the Study Area

1.1 Organization and Administration

The general direction of development for Metro Manila is geared towards the alleviation of poverty,
generation of productive employment and promotion of a desirable metropolitan environment.  This
is to address and cope with the rapid population and accelerated urbanization in the area.

The National Capital Region (NCR) or Metro Manila administers 12 cities and 5 municipalities.
Before 1975, development and planning was done at the local level (city and municipality).  With
the growing population and urbanization, more and more problems cropped up.  In 1975, The
Metro Manila Commission (now called the Metro Manila Development Authority or MMDA) was
created to develop policy and plans for the region.  The MMDA is responsible of several activities
such as garbage collection, sanitation improvement, cleaning and declogging of drainage channels
and recently flood control, etc.

The MMDA is headed by a Chairman who is designated by the President of the Philippines. Other
government agencies as well as non-government organizations and private institutions are also
involved in achieving the Region’s development goals.

1.2 Socio-Economic Profile

At present, Metro Manila has a land area of 636 sq. km (0.2% of the whole Philippines) and still
growing due to the continuous reclamation projects along Manila Bay.   Based on the Population
Survey conducted in May 2000, the population of 9.9 M (13.0% of the whole country) is
concentrated in the region resulting to a high population density of 15,618 persons per sq. km.  The
low population growth of 1.0% from 1995 – 2000 (which is less than half of the nation’s average
growth rate of 2.3% per annum) indicates that the metropolis is saturated with inhabitants.

The NCR accounts for 30.7% of the country’s gross regional domestic product (GRDP) in 1999
which corresponded to the country’s growth rate of 2.5%. The country’s 1999 figure was  a
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rebound from the 0.3% growth rate in 1998 following the country’s economic trend.  Major indices
from 1997 to 2000 showed the slump in the nation’s economy in 1998 was brought about by the
impacts of the 1997-1998 El Niño  event.   In the industry sector,  the NCR’s share amounts to
35% while as much as 41% share was registered in the services sector.

The unemployment rate of 19% in 1999 is higher than the country’s average of 14%.  Its share in
the agriculture sector is only 1% of the total employment as compared to the country’s average of
37%.

The average annual family income of the region (P271,000) is more than that of the country’s
average (P123,000) and the average annual expenditures (P218,000) is also more than twice the
nation’s average.  In terms of expenditures,  the share of food expense  amounts to a low 36% and
that of rent is considered high at 22% as compared to the country’s average and other regions.

1.3 Physical Profile

Metro Manila lies along the flat alluvial and
deltaic land extending from the mouth of the
Pasig river in the west and the higher rugged
lands of the Marikina Valley and the Sierra
Madre mountains in the east.  It is bounded by
Manila Bay in the west, the plains of central
Luzon in the north and  the Laguna de Bay in the
south. The location map of Metro Manila is
shown in Fig. 1 

There are 3 river systems (Fig. 2 that run through
the metropolis: the Pasig (with its tributaries, the
San Juan and Marikina rivers), the Tenejeros
river, and the Malabon river.

Since the 1970’s, nearly 95% of NCR residents
are engaged in non-agricultural activities.  The
land use trends were determined according to the
socio-economic demands of a growing
population. a
Fig. 1 Location Map of Metro Manil
n 333
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The residential land use is the most
predominant land using activity in
NCR accounting for about 65% of the
total land area allocated for housing
in 1992.  There has been an in-filling
of the urban area with high density
housing.  The residential land use
accounts for about 3% of the total
land area with commercial activities
concentrated along major roads and
highways.  The industrial land use
occupies about 5% of the total land
use.  The institutional land use
concentrates in Quezon City
comprising about 5% of the total land
use.  

1.4 Climate

Metro Manila belongs to the Type I climate
(Corona’s classification), which is characterized
by a dominant rainy season from May to October
and dry for the rest of the year (Fig. 3).

Annual rainfall ranges from more than 3,000 mm
over the Sierra Madre mountain range where the
headwaters of the Marikina river is located.  On
the other hand,  from Manila Bay area to Laguna
Lake,  the annual rainfall is about 2000 mm.
About 80% of the total annual rainfall occurs
during the wet season, that is from May to
October.  Rains are due to passing tropical
cyclones, the monsoons and  local thunderstorms
and the inter tropical convergence zone (ITCZ).

The  annual temperature  ranges  from   8 0C to
32.1 0C and a  mean  of  27.40C . Annual mean
relative humidity is 77 %.  The range of annual
evaporation is from 1,400 mm to 1,900 mm. 

1.5 Infrastructures

Road network

The total length of roads is the region in 1985 was about 4,912.4 km including national roads of
719.8 km and provincial roads of 182.2 km  There are other privately developed subdivision roads
and their share is more than 1/3 of the total length of roads.  The ratio of pavement is generally
high.

Water supply

Before 1997, the government through the Metropolitan Waterworks and Sewerage System
(MWSS) managed the construction and maintenance of water supply and sewerage system in
Metro Manila.   The MWSS maintained 2 treatment plants namely,  Balara and La Mesa dam with
a total production capacity of 4,000 million liters per day (MLD). 

Fig. 3 Climate Map of the Philippines
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Fig. 2  River System of Metro Manila
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In 1997, the MWSS awarded a Concession
Agreement on the operation and maintenance of
the treatment plants to private institutions. The
Maynilad Water Services Inc. (MWSI) covers the
west zone of the service area while the Manila
Water Company Inc. (MWCI) is responsible for
the east zone.   The west zone includes 8 cities and
3 municipalities while the east zone covers 5 cities
and 3 municipalities. The service areas of the 2
concessionaires are shown in Fig.4.

With the growing population, available supply
from the central distribution system is currently
below the total demand of the service area as
shown in Table 1.  Fringed areas are subjected to
scheduled water rationing particularly during the
summer months when insufficient supply and low
pressure becomes frequent.  

Table 1 Service Area and Population Served (NCR)

Item East Zone West Zone Total
Operating
Body

Manila Water Co. Inc.
(MCWI)

Maynilad Water Services
Inc.  (MWSI)

-

Area 1,400 km2 (72%) 540 km2 (28%) 1,940 km2
Population 4,562,000 (39%) 7,285,000 (61%) 11,847,000
Pop.Served 3,273,000 4,847,000 8,120,000
Coverage 72% 67% 69 %

Sewerage

There were 2 sewerage system for Metro Manila that were constructed before 1909.   One is the
central sewerage system with the load capacity to serve 450,000 people.  At present, the system
covers 1,850 ha with a total length of 240 km and capable of serving 530,000 people.  The other
system (with a total length of 140 km) is for Quezon City and Makati City which are mostly in
subdivisions and commercial areas serving 350,000 people.  The rest of Metro Manila discharges
its wastewater either into storm drains, septic tanks or directly into the rivers and creeks.

Power

Electric power to the NCR is generated by the National Power Corporation (NPC) through the
Luzon Grid.  The components of the generated power are coal or oil, thermal, hydropower and
geothermal.  

About 80% of the generated power is supplied to the Manila Electric Company (MERALCO)
which distributes power over the whole region.  The annual household power consumption in
Metro Manila in 1989 and 1995 was recorded at 2,867 GWH and 3,191 GWH, respectively.  The
1995 figure corresponds to almost 40% of the annual electricity consumption for the whole country
and more than 10% increase from the 1989 data.

Fig. 4 Service Areas of MWSI and
MWCI
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Flood Control and Drainage

The Master Plan for the Flood Control and Drainage System for Metro Manila was put up in the
1950s.  It has been implemented continuously through foreign assistance and local funding
benefiting more than 1.9M people.  The construction /improvement /upgrading /repair
/rehabilitation and operation of flood control structures have been implemented by DPWH to
alleviate perennial flooding problems in Metro Manila (in July 2002, flood control activities have
been transferred to MMDA through a directive from the Office of the President).  Of the total
63,600 ha of the land area, about 10,600 ha (1/6 of the total area) are flood prone. 

Major flood control infrastructures include the Mangahan  flood gates and the Napindan Hydraulic
structures  whose operation is managed by the Effective Flood Control Operation System (EFCOS)
shown in Fig. 5.

The region is equipped with 18 large and 24 small
pumping stations with a capacity of approximately
300 cubic meters per second (cms) and capable of
draining 6,000 hectares of flood prone areas in the
metropolitan area.

The core of the NCR’s flood mitigation works is a
network of drain pipes (mains and laterals),
canals, esteros and rivers that convey the flood
waters to Manila Bay.  At present, this network is
composed of 44 km of mains, 1,200 km of laterals,
290 km of esteros and canals and 153 km of rivers
and major streams.

1.6 Major Problems

Rapid urbanization is a phenomenon affecting adversely the quality of life in NCR.  Some of the
direct impacts include environmental degradation, severe traffic congestion, air, noise and water
pollution, proliferation of squatters, uncontrolled garbage, flooding in many areas of the metropolis
and high crime rate.

The main causes include the overbanking of water of the Pasig-Marikina and other rivers and poor
capacity of the drainage system. This condition is aggravated by indiscriminate garbage disposal
and the encroachment of squatters on the creek or along river banks.  An estimated 95 km of
esteros and creeks have been built over or filled.  The coastal areas which constitute 1/6 of the total
land area frequently experience flooding during high tide.  The MMDA identified a total of 411
locations, which are flood prone and experience flood levels ranging from 6 inches to as high as 12
feet.  

II.    Disaster history of Metro Manila

Due to its geographical location and urban setting, Metro Manila suffers from the impacts of both natural
and manmade disaster such as typhoons, floods, droughts, fires, earthquakes, landslides, “garvalance”,
etc.

2.1 Floods

Flooding is a perennial problem and caused by an interplay of natural, social and environmental
factors.  According to the survey conducted by the Department of Public Works and Highways
(DPWH), the 1943 flood was the biggest with an inundation area of 10,950 ha.  The floods in
1966, 1967, 1970, 1972, 1977, 1978, 1986 and 1988 have also resulted in serious damages in the

Fig. 5 Effective Flood Control and Operation System
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metropolitan area.  During the 1990s, flooding became more frequent and widespread.  An local
thunderstorm can easily flood the low-lying areas of Metro Manila.  

2.2 Earthquakes

Although not frequent, Metro Manila is also prone to earthquakes due to the presence of active
fault lines that runs across the Marikina Valley.  In 1968, a powerful earthquake hit Manila.  The
earthquake that hit northern Luzon on  July 16, 1990, with epicenter in Central Luzon affected  the
metropolis and caused damage to buildings and other infrastructures.

2.3 Tropical Cyclones

On the average, tropical cyclones occurrence is about 6 cyclones in 3 years.  Most often these
passing cyclones wreaked havoc to the metropolis not only for the strong winds but also of the
intense rainfall these storm bring about.

2.4 Droughts

Other major disasters included the most celebrated 1997-98 El Niño , the impact of which ravaged
the Philippines, particularly Metro Manila and the Mindanao area.  The prolonged dry period over
the Angat watershed where Metro Manila derives 97% of its water supply reduced the availability
of water to 4 hours in a day.

2.5 Landslides

The most tragic event was a landslide at the Cheery Hills Subdivision in Barangay San Luis,
Antipolo City on August 3, 1999.   Three (3) days of continuous rain saturated the cliff at the
eastern side of the subdivision causing the collapse of the slopes and buried  440 houses on the
estate which left 58 dead and 31 injured.

2.6 Others

The Payatas tragedy in the morning of July 10, 2000 featured a major landslide and ensuing fire at
a major dupmsite at Barangay Payatas B, Phase 2 Lupang Pangako, Quezon City.  The week-long
heavy rains brought by TY Ditang and Edeng caused the  50-foot mountain of trash collapse
burying an estimated 300 squatter shanties in an area of about the size of “four basketball courts”
(Tubeza, 2000).  More than 600 families were affected, while more than 3,000 persons suffered
from the tragedy (Dayrit, 2000).

The 1990s could be appropriately referred to as the “decade of natural disasters (Leung, et. al.,
n.d.) not only for the Philippines but also in Metro Manila.  In June 1991, the region suffered from
ash falls brought about by the eruption of Mt. Pinatubo.

III.   Current practices for urban disaster management

The vulnerability of the Philippines to natural and man-made disasters has required the establishment and
implementation of formal and effective disaster management structures.  After World War II, the
government had developed comprehensive  plans that were supported by legislative initiatives which
considered more and more the involvement of  the public in disaster mitigation.  From the Civil Defense
Act of 1954 (Republic Act 1190) which created the National Civil Defense Administration (NCDA),
now known as the Office of Civil Defense (OCD),  all activities and functions, on the national level of
various agencies and instrumentalities of the national government and private institutions and civic
organizations devoted to public welfare were coordinated.  to ensure the maximum utilization of facilities
and resources of the entire country for the preservation of people’s life and property during war and other
national emergencies (The Philippine Disaster Management Story, 2002).
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On June 11, 1978, the National Disaster Coordinating Council (NDCC), Regional Disaster Coordinating
Council (RDCC) and the City/Municipal Disaster Coordinating Council (CDCC/MDCC) were created
through Presidential Decree (PD) 1566 to strengthen the Philippine disaster control capability and to
establish a national program for community disaster preparedness.  With reference to PD 1566, the
Calamities and Disaster Preparedness Plan was prepared by the OCD-NDCC in 1988.  The NDCC is
composed of  the heads of agencies of all departments including the Presidential Executive Secretary,
Chief of the Armed Forces of the Philippines and the Philippine National Red Cross, an NGO.

Disaster management for Metro Manila is an undertaking participated in by quite a number of agencies
such as the MMDA, national government agencies, non-government organizations and private
institutions.  Activities on disaster management are coordinated by the National Disaster Coordinating
Council (NDCC) through its implementing arm, the Office of Civil Defense (OCD) and also the city and
municipal DCCs (at the local level).

With the proclamation of the 1990s as the International Decade for Natural Disaster Reduction (IDNDR)
by the United Nations (UN) General Assembly on December 22, 1988, the activities of the NDCC and
the member agencies in disaster mitigation was enhanced following the concerns of the IDNDR.

On July 29, 1998, to raise the consciousness of the Filipinos on disaster management, Proclamation No.
296 was signed and declared the first week of July of every year as the Natural Disaster Consciousness
Week.  With reference to this proclamation, E.O. No. 137, issued on August 10, 1999, declared the
month of July of every year a National Disaster Consciousness Month.  As a significant mitigation
measure, it recognized the need to lengthen the period of the promotion of disaster consciousness to one
month to provide concerned agencies more time to implement their campaign and programs. Also
stipulated in the Order was the institutionalization of the Civil Defense Deputization Program which
sought to promote the sustainability of the disaster management program of the government as well as to
empower the capacity of disaster coordinating councils.

There were several projects that have been launched by the NDCC in 1998 in connection to vulnerability
reduction and risk management (Capistrano, 1998), namely:  

1) Brigada Kontra Baha (Brigade Against Flood) – a multi-sector initiative which aimed to unclog
waterways and drainage system. This project was launched in key cities of Metro Manila, Cebu
City and Davao City.

2) Oplan Bangun Mindanaw ( Rise Minadanao Plan) – a multi-sectoral rehabilitation program for
El Niño  affected areas which include the following strategies: a) generating livelihood and
household income, b) enhancing health and nutrition services, c) protecting vulnerable
communities from the anticipated impact of La Nina, d) agricultural development and
modernization, and e) reinforcement of DCCs.

3) Laban La Nina ( Fight Against La Nina) – was formulated in anticipation of the impacts of La
Nina.  The contingency plan was composed of  the following components:  a)  hazard and risk
maps for flood/lahar, b) communities and lifelines at risk, c) capacity and vulnerability
assessment, and d) strategic interventions.

4) Linis Bayan Program (Clean Your Area Program) – institutionalization of a nationwide clean-
up campaign in all government offices, schools, communities and homes to promote cleanliness
in the environment as embodied in Administrative Order No. 32.

During the occurrence of high flows of the Marikina and Pasig rivers,  the operation of the Mangahan
Floodway / Napindan  Lock system is synchronized  to divert temporarily the inflow from the Marikina
river to the Laguna Lake to minimize flooding in the downstream area of  the Pasig-Marikina basin.
After the flood,  the Napindan Lock is opened to flush out the stored water to Manila bay via the Pasig
river.  Flood warnings/signals are issued to the residents along the Marikina river and its adjoining
vicinity prior to the release of excess floodwaters at the Mangahan floodway and Napindan flood gates
by the Effective Flood Control Operation System (EFCOS) which is now under the management of the
MMDA.



Climate Applications and Preparedness

Regional Workshop on Best Practices in Disaster Mitigation 339

In addition, since the pumping stations cover only 60% of Metro Manila’s flood prone areas,  the
remaining 4,000 ha of the flood prone areas have to be serviced by the DPWH Mobile Flood Teams
which are out on the streets as soon as the built up of floodwaters is noted.

Other structural measures of mitigating flooding include: a) Dredging of rivers, creeks, esteros and open
channels – usually undertaken every 2 years depending on the degree of siltation; and b) desilting of
drainage laterals –a year round activity.

In 1997, the DPWH launched the Bantay Estero Program to preserve and maintain the cleanliness of
identified esteros/creeks/open channels by removing floating garbage and other solid wastes using scow
and improvised banca.  This program also provided employment to local residents within the vicinity
who are hired for this program.  The LGUs have been directed to replicate the successful pilot operation
of DPWH in all cities and municipalities of Metro Manila.

An NGO initiative on the “Piso sa Pasig” is also an advocacy program to clean the Pasig river.

To help alleviate the plight of squatters or the poorest in Metro Manila, the government through Republic
Act 7279 has prioritized the relocation of some 66,334 families residing in danger areas specifically
those exposed to serious health hazards and life threatening situations.  The implementation of this Act
has been given to local government units with the assistance of different national government agencies,
namely:  the Housing and Urban Development Coordinating Council (HUDCC), the Philippine National
Police (PNP), the Presidential Commission for the Urban Poor (PCUP), the Department of Education
(DepEd), the DPWH and the Commission on Human Rights (CHR).

To address the garbage situation, the government has taken major initiatives to implement an
environmentally friendly solution to Metro Manila’s growing solid waste generation by reducing the
volume of waste for final disposal and the development/establishment of alternative waste disposal
facilities to prolong the service life of existing sanitary landfills.  The campaigns on zero waste
management and the collection of sorted of garbage has been enhanced.  Schedule the collection of each
type of sorted garbage, e.g. Mondays/Wednesdays for recyclable materials and the rest of the week for
non-recyclable wastes.

As an early warning system, the PAGASA issues the onset of the rainy season to alert all sectors to
prepare for the coming rainy season including the issuance of weather forecasts, advisories and outlook.

Intensive public information drives are also conducted by all concerned sectors.

IV. Case Study: Management of the water resources of Angat Dam during the 1997-1998 El Niño
Event

The study focuses on the management of the water resources of Angat dam with particular reference on
the water supply of Metro Manila during the occurrence of the 1997-1998 El Niño event.  During this
extreme event, the information on climate forecast became a crucial factor in the utilization of the
impounded water in Angat dam.

4.1 Background

The Angat river is located on the southeastern part
of Central Luzon originating on the slopes of the
Sierra Madre Mountains  (Fig. 6)  and flowing in
westerly direction across the lowland plains of
Bulacan before emptying its water into the Manila
Bay. It has a catchment area of 781 sq. km. and
estimated run-off of 873 MCM.  

The river was developed in its optimum capacity by 
the construction of the Angat dam in 1967 for multi- Fig. 6 Location Map of the
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purposes: hydropower, water supply, irrigation  and flood control.  It was constructed and operated
by the NPC, however, its primary uses are for water supply and irrigation.   The reservoir has a
drainage area of 568 sq. km. at the dam site.

The reservoir supplies about 98 % of raw water requirement for Metro Manila through the facilities
of the MWSS.  It irrigates about 30,000 hectares of farmlands in the provinces of Bulacan and
Pampanga under the service area of Angat-Maasim River Irrigation System (AMRIS) of the
National irrigation Administration (NIA) and can generate a maximum power of 246 MW.   During
the rainy season, the dam serves as a flood control facility of about 63 MCM of floodwaters and a
buffer for the increased water inflow in the watershed catch basin. 

4.2 Hydro-meteorological Features

The Angat river basin is dry from November to April and the wet season   during the remaining
months of the year.  Rainfall is usually intense in May until October. Since the catchment is
dependent mostly on rainfall to sustain its inflow, the Angat basin, particularly the Angat dam is
highly sensitive to climate variability as manifested in the previous occurrence of extreme climate
events. In Fig. 7, the lowest annual rainfall data were recorded in 1983, 1987 and 1998 (El Niño
years) while the wettest years occurred in 1972 (normal year) and 1999 (La Nina year). The annual
rainfall ranges from 4,919 mm to 1430 mm and an average of 3,126 mm.  The extraordinary flood
occurred on October 27, 1978 with 2,730 mm of rainfall recorded. It is surprising to note in Fig. 8
that most negative rainfall anomalies started in the mid-eighties and persisted until the nineties.

4.3 Normal Reservoir Opera
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servoir governed by a pair of  rule curves, one for the flood season (May
levation 212 m and the other during the non-flood season (December to
0.  A rule curve is defined as the minimum elevation where water needs
y and power generation are satisfied.  The upper rule curve represents the
rage.  When the reservoir surface rises above this curve, the excess water
 through the powerhouse, spillway or a combination of both.  The lower
op of the buffer zone.  When the reservoir surface drops below this curve,
 made only through the auxiliary powerhouse for water supply.  

vation, the minimum water elevation that the reservoir is capable of
rements of the MWSS is 160.0 meters AMSL if the water releases are
ines, 149.0 meters if the water releases are through the by-pass tunnels
ter releases are through the low level outlet.
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4.4 Effects of the 1997-1998 El Niño  Event on the Angat Reservoir

The Angat reservoir was severely affected during the El Niño 1997-1998.  The effect became
apparent when the rainy season terminated in July 1997 coupled with unusually high temperature.
Furthermore, there were few occurrences of tropical cyclones and weak monsoon activities.  The
prolonged dry season was evident in the inflow record of the Angat as shown in Table 2. 

Based on the average monthly rainfall of Angat dam shown in Fig. 9, the maximum rainfall and
inflow normally occur in October.  The graph also shows the strong relationship between rainfall
and inflow to the dam which means that deficiency in rainfall over the catchments (which normally
happens during El Niño episodes) will severely affect the operation of the reservoir.  In a recent
study on the analysis of extreme climate events (ECEs) in major reservoirs in the Philippines, it
was found out that there is a 0.50 % to a maximum of  almost 20 % decrease (on the average) in
the inflow of Angat dam during El Niño  events. .  As depicted in Fig. 10, the actual inflow was
observed to be way below the average monthly inflow.

During this warn episode, there was an 87% reduction in rainfall from  June to August 1998.  The
months of  July and August are supposedly the start of heavy rains but observations reveal that
rainfall recorded in July and August 1997 amounted to  102 mm and 142.6 mm, respectively, while
those in July  and August 1998 were 31mm and 57 mm, respectively.  Normally, the average
rainfall in the watershed during these months are 284.80mm and 293.30 mm, respectively

As a result of the rainfall deficit in the Angat watershed, the total inflow of the Angat reservoir
decreased to 842 MCM in 1997 equivalent to 60% below the average annual inflow of  2024.83
MCM. 

In terms of water level of the dam,  the lowest RWL on record occurred during El Niño  years i.e.
in July 17, 1992 (158.17 meters) and September 2, 1998 (158.15 meters) since 1968 when the dam
was commissioned. 

Table 2   Reservoir Operation of Angat Dam

Water  Releases (MCM)
Year Month RWL,

meter
AMSL

Deviation
from RC,
meters

Monthly
Inflow,
MCM

Main turbine
(for
irrigation)

Auxiliary
Turbine 
(for water
supply)

1997 Jan 6 212.75 57.00 78.64 83.24

Fig. 9: Average Monthly Hydrograph and
Hyetograph of Angat Dam

Fig.10: Actual vs. Average Inflow of Angat
Dam During the 1997-1998 El Nino
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Feb 3 207.95 77.20 68.02 83.6
Mar 1 204.11 31.08 54.22 96.84
Apr 7 196.35 1.20 up 11.97 12.09 90.25
May 5 191.73 1.71 down 64.82 0 90.84
Jun 2 190.76 0.96 up 48.23 29.75 84.69
Jul 7 185.10 3.41 up 102.39 25.54 84.12
Aug 4 185.68 2.47 down 142.61 23.66 72.52
Sep 8 188.56 5.14 down 86.61 36.58 79.24
Oct 6 187.43 10.44 down 90.23 17.18 90.13
Nov 10 184.56 18.14 down 43.42 1.64 82.95
Dec 1 183.54 19.10 down 86.92 0 73.27

1998 Jan 12 182.40 23.55 down 52.07 0.54 69.46
Feb 2 182.20 21.01 down 28.04 0 62.54
Mar 2 179.19 20.05 down 20.90 0 67.59
Apr 6 174.60 20.60 down 31.22 0 64.51
May 4 171.67 21.88 down 20.83 0 66.10
Jun 1 167.77 22.73 down 38.98 0 62.71
Jul 6 164.99 16.46 down 37.10 0 66.11
Aug 3 161.62 26.36 down 51.74 0 63.80
Sep  7 158.85 34.70 down 195.62 0 47.38
Oct 5 175.23 22.50 down 402.67 0 53.34
Nov 9 200.27 2.43 down 320.29 22.36 76.80
Dec 7 212.36 6.41 up 761.16 244.72 108.24

4.5 Operation of Angat Dam During the 1997-1998 El Niño  Episode

The allocation of water for the various users of Angat dam during this extreme scenario highlighted
the importance of climate forecast and information for the effective operation of the reservoir in
order to mitigate the impacts of this climate hazard.

The Interagency Committee on Water Crisis Management (ICWCM) which the government
created in March 1987 at the height of the 1986-1987 El Niño convened more often to discuss how
the weather outlook (PAGASA) will affect the status of the monitored reservoirs (NPC) and
consequently on the operations of NIA (irrigation) and MWSS (water supply). Update reports on
cloud seeding operation (BSWM) were also presented. 

As early as the first quarter of 1997, even if the reservoir water level of Angat was above the rule
curve, studies were conducted and inflow simulations were carried out to come up with the
projected water elevation for the next 3, 6 and 12 months.   Inputs to the simulation were forecast
rainfall which is converted to forecast inflow, the actual inflow (for the month) and its occurrence
frequency, the elevation of the dam and the requirements for irrigation and water supply.
(Occurrence frequency is the percentage of time that inflow data for the same month of all other
years exceeds the current data).  The projected inflow and water elevation will be the basis for the
operation of Angat reservoir.  The optimum use of the available water in the reservoir after careful
consideration of all the above inputs should be agreed upon by the members of the Committee.
Such a decision will be elevated to the Governing Board of the NWRB for approval and
implementation.  

The early warning of PAGASA the El Niño  in 1997 alerted the water-related agencies most
especially the primary users of the Angat reservoir.  The NWRB conducted several operational
studies of the Angat reservoir to determine the available water in the reservoir and to optimize its
utilization. The first study in September 22, 1997 showed that if full irrigation requirements were
provided, the water supply will last only up to the month of January 1998.  It further showed that it
was necessary to cut off the release for irrigation in order to reach an elevation of 160 m by the end
of June 1998.  This study was the basis for the decision not to release water for irrigation for the
next  11 months beginning November 1997 to October 1998  (Table 2) to the detriment of  farmers
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in the service area of  the Angat-Maasim River Irrigation System (AMRIS) in Bulacan and  to cut
back the water releases  for domestic water from 37 cms to 32 cms.  The second major study was
conducted in late November 1997 and became the basis to reduce water releases to 27.5 cms.
Another study conducted in March 1998 recommended the further cut of water releases to 25 cms.
Close monitoring and effective allocation of the remaining water in the reservoir was undertaken to
ensure adequate water supply until the next rainy season. 

The decisions created heated discussions between the water user agencies but as stipulated in the
Water Code in the Philippines, the use of water for domestic purposes should take priority over
irrigation or other purposes during emergency situation or extreme events.

4.5 Impact to water supply for Metro Manila

There were quite a number of impacts of the 1997-
1998 El Niño episode to various sectors of society.
Direct impacts are manifested in the water
resources (particularly water supply) and the
agricultural sectors. Other sectors that were
impacted include health, hydropower,
environment, industry, etc. The succeeding
discussions will focus on the impacts to water
supply for Metro Manila and hydropower
generation of the Angat dam.

The MWSS supplies water in Metro Manila and its 
adjacent areas.  The MWSS through its two concessionaires depends on the water sources from
Angat reservoir to meet more than 90 percent of its water supply needs. The remaining
requirements are taken from the ground water sources.  

Under normal conditions, MWSS requires 37 cms from Angat to supply Metro Manila of about
3,300 million liters of water per day (MLD).  However, in the event of drought, the requirement
of MWSS could not be met and the water allocation may vary depending on the reservoir level.

From the point of view of MWSS, the El Niño  event of 1997-1998 was the worst ever because it
started at a most inopportune time – the start of the rainy season – the time when Angat dam must
recover and replenish the water used during the preceding dry months.

Corresponding to the cutbacks in Angat releases were the cutbacks in water production. The water
production level was at its lowest in the summer months of April and May 1998 when it dipped to
2100 MLD.  This represents a 34 % reduction from the normal 3200 MLD.  During the summer
months, there was practically no contribution from the Ipo and La Mesa reservoirs. Despite the zero
water allocation for irrigation in favor of water supply (Table 2),  water for Metro Manila was still
rationed with a 30% reduction in supply to further conserve the remaining water in the reservoir.. 

The metropolis and its nearby municipalities suffered from water shortages because of the decrease
in water production from 3,200 MLD to 2,100 MLD as shown in Fig. 11.  Note that Metro Manila
accounts for 13 per cent of the total population of the country.   In some areas, water was available
only for 4 hours daily while other areas were supplied by the MWSS tankers.   About 30 % of the
population has no access to MWSS' supply and solely depended from the tankers supplied by
private operators, which offered water at a higher cost.   

4.6 Impact to hydropower generation

Water use for hydropower generation is non-consumptive but the pattern of water releases has to
meet the power demands. Among the major hydroelectric dams in the Philippines, the Angat
Hydroelectric Plant (HEP) was the hardest hit with a total deficit of 333.38 Gwh from the second
quarter of 1997 up to the third quarter of 1998.  Due to the low water elevation of the dam and the

Fig. 11: Actual Vs. Average Inflow of
Angat During the 1997-1998 El Nino
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curtailment of water releases for irrigation,  the main turbine of Angat HEP was not utilized.   In
order to cover the deficiencies of the hydropower plants,  increase in the load of other thermal
plants was undertaken which meant additional consumption of fuel oil which is relatively more
costly.

4.7 Interventions

4.7.1 Measures on Water Supply Augmentation

To complement the water conservation measures being implemented at the Angat reservoir, steps
were taken to augment water supply.  The non revenue water (NRW) reduction program of
MWSS's concessionaires were intensified. The number of leak repair crews was doubled and the
drive against illegal connections was accelerated. About 20 new deepwells were dug and 35
existing deepwells rehabilitated in water starved areas.  The MWSS's concessionaires completed
the interconnection of the La Mesa By-pass line thereby recovering some 50 to 150 MLD of water
that would otherwise have been lost to evaporation and seepage at the reservoir.  A pump was
installed to recover backwash water at the Balara Treatment Plant to yield some 15 MLD of water.  

The low level outlet of the Angat reservoir which was inoperative due to the debris clogging the
tunnel have been  repaired and upon completion in June 1998, the MWSS was able to draw water
up to the level of 149 m translating to an additional supply for Metro Manila up to August 1998.

Furthermore, the completion of Angat-Umiray Transbasin Project was accelerated.  This project
which was completed in June 2000 will ensure an additional inflow of 9 to 15 cms to the Angat
reservoir. 

4.7.2 Water supply distribution

To distribute water as equitable as possible, valving operations were conducted by MWSS's
concessionaires.  The valving operation has been refined so that the number and size of water
starved areas were reduced.   To deliver water to these critical areas, a system of stationary tanks
and mobile tankers were set up. One hundred two (102) tanks of 10 cm capacity each were
installed in various areas. To assure water quality in the event of low system pressures, monitoring
activities were strengthened and a chlorination strategy was implemented.

4.7.3 Cloud seeding operations

To counteract the decreasing level as a result of the rainfall deficit, artificial rainfall is imperative.
Thus, cloud seeding was requested from the Bureau of Soils and Water Management (BSWM).
This was done in coordination and cooperation with NPC and PAGASA.  During the 1997-1998 El
Niño, BSWM conducted four (4) cloudseeding operations of about 280 sorties over the Angat
watershed.   As a result, the water level of Angat dam increased by 1.8 to 2.5 meters.

4.8 Institutional Responses

The PAGASA, the NWRB, the Interagency Committee on Water Crisis Management and the
Presidential Task Force on El Niño  were all instrumental in developing and implementing the
response strategies.  A joint committee among MWSS, MWSS Regulatory Office and MWSS's
concessionaires was formed to manage the mitigating measures to El Niño . The NDCC promptly
released the calamity fund for the construction of deepwells, the provision of tankers,
hypoclorinators, the rehabilitation of Angat's low-level outlet and the depth survey study  of Angat
dam.   The 51st Engineer Brigade of the Philippine Army assisted in the construction of the
deepwells  while the National Mapping and Resource Information Agency (NAMRIA) conducted a
depth-survey of Angat to ascertain the available volume of water.

To manage water demand, an all out multi-media public information and education was launched
centering on explanations about the El Niño  phenomenon and on water conservation tips.



Climate Applications and Preparedness

Regional Workshop on Best Practices in Disaster Mitigation 345

V.  Potential economic benefits for using advance climate information for water resources
management

The slump in the economic growth of the Philippines in 1998 as cited in the Study on Water Resources
For Metro Manila (November 2001) was attributed partially to the impacts of the 1997-1998 El Niño
event.  Since many of the direct impacts of this extreme event occur through the hydrologic  cycle for
which climate is the primary driving force, the use of advance climate information for water resources
management will definitely  help mitigate the impacts of  such events.  For an urban center like Metro
Manila,   the country’s  major center for commerce and trade, adequate water supply is crucial in
sustaining domestic, economic and industrial activities. With the growing population, urbanization and a
fragile economy,  any disruption i.e. the occurrence of an extreme event will have compounded impacts,
hence there is much economic benefits to be gained in giving advance information on the climate to
enable planners to develop contingent measures to lessen  the adverse impacts of extreme events.

Based on the experience and lessons learned in 1997 and 1998, city officials and planners are more
receptive to any information on El Niño  hence the potential of using climate forecasts is higher than
before 1997.

VI.  Constraints and opportunities for applying climate information

The pronouncement of an El Niño or La Nina in the offing is not a guarantee for government agencies to
act just like what happened during the 1997-98 El Niño and 1998-99 La Nina events.  Some decision
makers waited for manifestations of these extreme events before making the move.   On the contrary, the
society has yet so much to learn on the effect (which is selective) and the response of a particular
catchment or basin or locality to El Niño . Perhaps because of the unprecedented impacts of the 1997-
1998 El Niño , government agencies and LGUs alike are wanting for  El Niño  Outlook  as an
opportunity to ask for more funds.

Understanding the effects and the impacts extreme climate events or ECEs will give decision makers
more confidence  and opportunity of using climate forecasts.  Therefore, documentation of the impacts of
ECEs should be institutionalized and should cover all the other sectors not mentioned.  For water
resources,  the impacts on ground water resources should be explored.  The lack or scarsity of data on
this aspect  as well as the numerous agencies handling such kind of data in the Philippines make the
documentation process difficult and time consuming. 

The 1997-1998 El Niño  event has taught lessons both in physical and organizational responses, which
are worth documenting and sharing in anticipation of similar occurrences in the future.  But perhaps the
biggest lesson learned by the government planners and decision-makers is the recognition of the
necessity to integrate the advance climate  information  in the process of strategic planning for water
resources development and management.
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VULNERABILITY AND ADAPTATION ASSESSMENTS
OF ANGAT MULTI-PURPOSE RESERVOIR TO CLIMATE CHANGE

Nathaniel  A. Cruz, Philippine Atmospheric Geophysical and Astronomical Services
Administration (PAGASA)

ABSTRACT

Global warming is expected to alter the global climate system in the future.  Changes in the climate
system will correspondingly affect the hydrologic cycle.  The country’s water resources, which is
generally adequate at the moment, could be seriously affected by climate change.  Recurrence of the El
Niño/La Niña phenomena causing serious droughts and incidents of floods clearly show the impact of
climate variability to the country’s water resources.  Increase in population, pollution and environment
degradation could exacerbate the situation. With the application of General Circulation Models (GCMs)
results for climate change scenarios and the use of a hydrological model to simulate future runoff-rainfall
relationship, a preliminary and limited assessment of Angat multi-purpose reservoir has been undertaken.
Results show that changes in rainfall and temperature in the future are critical in Angat’s future inflow.
Results of several GCMs agree that doubling of carbon dioxide concentration would mean higher
temperature in the future, although rainfall estimation varies.  Runoff simulation accentuated that rainfall
variability would have a greater impact compared to temperature variability.  Having recognized the
vulnerability of the country’s water resources to climate change, adaptation measures were identified that
could lessen the potential impacts. Some of the adaptation responses that were identified are
enhancement of the monitoring and forecasting capability of extreme events, comprehensive watershed
development, and enhancement of irrigation efficiency.
  
1.  INTRODUCTION

Concentrations of greenhouse gases (GHGs) such as carbon dioxide, methane and nitrous oxide in the
atmosphere have grown significantly for the past several years, brought about by human activities mostly
from the use of fossil fuel, land-use change and agriculture. Doubling of GHGs concentration in the
atmosphere in the future will lead to an alteration of the earth’s energy balance resulting to an increase in
global temperature or simply called “global warming”.  

Based on the estimates of the Intergovernmental Panel on Climate Change (IPCC), a 1o- 3.5oC increase
in global temperature by 2100 is to be expected (IPCC, 2001).  Recent analyses show that global mean
temperature has increased by about 0.3o - 0.6oC since the late 19th century.  Over the last 40 years,
global mean temperature has increased by about 0.2o to 0.3oC.  The 90’s decade has been recorded as the
warmest decade since 1860, despite the cooling effect of the Mt. Pinatubo eruption in 1991.

Climate change would lead to an intensification of the global hydrological cycle and can have major
impacts on regional water resources. Changes in greenhouse gas concentrations are projected to lead to
regional and global changes in climate and climate-related parameters such as temperature, precipitation,
soil moisture, and sea level. A change in the volume and distribution of water will affect both ground
and surface water supply for domestic and industrial uses, irrigation, hydropower generation, navigation,
instream ecosystems and water-based recreation.  Changes in the total amount of precipitation and in its
frequency and intensity will directly affect the magnitude and timing of run off and the intensity of
floods and droughts.  In the lower latitudes or in the tropics, runoff may decrease due to increase
evapotranspiration and decreased precipitation.  More intense rainfall would tend to increase runoff and
the risk of flooding, although this would not only depend on the change in rainfall intensity but also on
the catchment’s physical and biological characteristics. 

At present, the country’s water resource is manageable.  Substantial supply brought about by abundant
rainfall could very well satisfy the national requirement.  However, as viewed from the regional or
provincial level, the supply is not enough to meet the demand.  Due to uneven distribution of rainfall
with time and space, some areas are not endowed with enough water supplies.  Occurrence of extreme
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events such as droughts and floods, which are associated with the El Niño and the La Niña phenomena
and passage of strong tropical cyclones have magnified the situation, thus affecting time and again the
country’s water resources (Jose, 1992; Jose et al., 1993).  Domestic sewage, industrial wastes,
uncontrolled groundwater extraction, and watershed degradation are some of the threats being
encountered by the country’s water resources. Trends also show that a significant increase in future
demand is to be expected based on high growth rate of population particularly in highly urbanized areas.

2.  OBJECTIVES AND LIMITATIONS

This study was undertaken with the aim of conducting a preliminary assessment of the potential impacts
of climate variability/change on surface water resources in the Philippines and to be able to identify,
evaluate and prioritize possible adaptation strategies in mitigating potential adverse effects of climate
change. 

Due to limited data availability and time constraint, preliminary vulnerability assessment had been
conducted in only two of several existing multi-purpose reservoirs in the country (Angat multi-purpose
reservoir and Lake Lanao).  Potential impacts of climate change as well as adaptation assessment in
other sub-sectors like drainage, flood control, salinity control, fishery, protection of aquatic life, and
navigation are not yet examined. 

3.  ANGAT MULTI-PURPOSE RESERVOIR

There are six major multipurpose reservoirs in the Philippines today, namely; Ambuklao, Magat, Binga,
Pantabangan, Angat and Lake Lanao. Five are located in the island of Luzon and one in Mindano. Figure
1 shows the location of these major reservoirs.  All of these reservoirs satisfy the various water
requirements of their respective areas.  Among these reservoirs, the Angat reservoir was chosen as one
of the pilot areas for the preliminary conduct of vulnerability and adaptation assessments in view of its
socio-economic importance.    

The Angat multi-purpose reservoir, located at about 60 kilometers northeast of Metro Manila,  has an
effective capacity of 640 x 106 m3 and regulates an average annual inflow of 1,700 x 106 m3.  The  Angat
river basin has a total drainage area of 936 km2 while the upper basin which covers the area from the
farthest watershed divide down to Angat Dam is 568 km2.   Figure 2 shows the location map of   Angat
river basin.   It is bounded on the northeast by the Upper Pampanga River Basin, on the southwest by
Metro Manila and on the east by the Sierra Madre Mountain range. Situated along  the slopes of the
Sierra Madre mountain range, the basin is exposed to prevailing  southwesterlies during summer  and
the northeasterlies during winter monsoon.  Figure 3 shows the monthly average rainfall, runoff  and
actual evapotranspiration of Angat reservoir for the period 1968 to 1993.  As shown in the figure,
rainfall and runoff distribution exhibit a bimodal characteristic.  Two maxima occur during the year; one
in July and the other, during October.  The observed maximum values (July for rainfall and August for
runoff) are associated with the activity of the southwest monsoon  while that in October, where the
highest average occurs for both rainfall and precipitation, is brought about by rains generated during
passage of tropical cyclones within or near the basin.  Actual evapotranspiration averages 150
millimeters per month during the dry season (January-May) and decreases to an average of 60 mm per
month during the rainy season (June-October).   The mean annual temperature ranges from 24o to 28oC
with January as the coldest month and May the warmest.. 

Average  annual precipitation is  about 3500 mm. and the reservoir has an annual average runoff of 1690
x 106 m3. Figure 4 shows  the comparison of annual rainfall and runoff  for a period of 26 years (1968 -
1993). The graph clearly shows the strong relationship between rainfall and runoff.  Years such as 1969,
1976 and 1982 with low runoff are associated with low rainfall values thought to be a manifestation of
ENSO episodes. 

The Angat multi-purpose reservoir serves as primary source of water from three major users in Metro
Manila and Bulacan province; domestic, irrigation and power.   The Angat Maasim River Irrigation
System (AMRIS) of the National Irrigation Administration (NIA) derives water mainly from Angat Dam
which provides irrigation water for about 31,000 hectares of farmlands.  Occurrences of extreme climatic
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events generally associated with El Niño greatly affect the operation of AMRIS.  Thousands of crop
lands can be affected with a  significant reduction in yield due to water shortage. For domestic needs, the
Metropolitan Waterworks and Sewerage System (MWSS) which is responsible for Metro Manila and
some adjoining towns’ domestic water requirement, derives  almost 90% of its feed water from the
Angat water reservoir.  The remaining 10% is from underground water accessed through  artesian wells.
The National Power Corporation (NPC) has operated and maintained the Angat Dam since its
construction in 1968.  In line with the government policy for optimum water resources utilization, the
water releases for irrigation and domestic uses are first routed through the reservoir’s hydroelectric
turbine generators.  For the period 1968 to 1993, Angat has generated an annual average of 500 GWh,
which is about 5% of Luzon’s power demand. The reservoir can only generate power at an elevation of
180 meters above mean sea level (AMSL) which is considered the minimum operating level while the
maximum operating level is set at 217 meters.  

4.  VULNERABILITY ASSESSMENT

Scenario development for climate change impact assessment is usually performed through the use of four
methods, namely; GCM based scenarios, hypothetical scenarios, historical scenarios and analogue
scenarios. Since the concern of this study is to assess the applicability of Watbal as a water balance
model for climate impact assessment at river basin, the GCM based scenarios and the hypothetical
scenarios (incremental change) were chosen for simplicity.  Vulnerability of watershed to climate change
is viewed in the context of global climatic/ hydrologic situation. It specifically means the liability of
watershed to damage or adverse effect of climate change. 

4.1  General Circulation Models  (GCMs)

Predictions from General Circulation Models (GCMs) based on doubled CO2 emission were  used in this
study as the basis for  climate change scenarios.   Three models were chosen to represent future values of
rainfall and precipitation under a double CO2 scenario. The three models selected were the Canadian
Climate Center Model (CCCM) (Boer et al., 1991), United Kingdom  Meteorological Office (UKMO)
(Wilson and Mitchell, 1987) and Geophysical Fluid Dynamics Laboratory (GFDL) (Mitchell et al.,
1990) models. In selecting appropriate GCMs,  estimates of precipitation and temperature  under 1xCO2
(present condition) from these models were compared with existing climatic normals (In na and
Hemantha, 1991).  As emphasized, comparison was based on large scale temporal and spatial
distribution of precipitation and temperature.   Results of this comparison showed that the three models;
CCCM, UKMO, and GFDL have better estimates  of the present condition of the region (Jose et al,
1996).  

The CCCM has a higher resolution (3.75o x 3.75o) compared with the other simulation models. It has 10
vertical levels, 50-m-deep slab ocean and uses a Q-flux procedure. The UKMO model has a resolution of
2.5o x3.75o  and considered water content of clouds, penetrating cumulus clouds, diurnal cycle and Q-
flux slab ocean while the GFDL model has 30 spectral waves and a resolution of 2.22o x 3.75o.  

Rainfall and temperature data at present condition from the selected GCMs were then compared with
monthly averages of Angat.  Figure 5 shows the mean monthly rainfall for Angat as compared with the
results from three GCMs under 1XCO2 condition.  It can be seen that none of the three models has the
same bimodal distribution, which clearly demonstrates the inability of the models to capture cyclonic
events that contribute significantly to the Angat reservoir’s performance. Comparison of Angat’s mean
temperature and those of GCMs is shown in Figure 6.  GFDL tends to underestimate significantly the
temperature while CCCM has some overestimation particularly at the second half of the year.  UKMO
shows the same temperature distribution with that of the mean except for overestimated April and May
values. Table 1 shows the temperature change and rainfall ratio between 1xCO2 and 2xCO2 generated by
the three models.  Temperature change from the three models show increasing trend which is consistent
with the expected warming.  The GFDL model has the highest increase in annual temperature (3.1oC)
while the CCC model predicts an increase of 2.0oC annually.  The three models also predicted varying
changes in rainfall.  The UKMO and GFDL models both predict an annual increase of rainfall over
Angat while the CCC model gives a slight decrease in annual rainfall.     
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4.2  Incremental Change based Scenarios
 
Aside from the simulation results of the different circulation models, climate change scenarios were
created using incremental changes in such meteorological variables as temperature and precipitation.The
incremental change scenarios adopted are the baseline, 20C increase in temperature with 10% increase in
precipitation (T2P10), 20C increase in temperature with 10% reduction in precipitation (T2P-10),  40C in
temperature with 10% increase in precipitation (T4P10), and 40C in temperature with 10% reduction in
precipitation(T4P-10). For comparison purposes, other models of GCMS and incremental change
scenarios were applied.

The scenarios chosen  (Table 2) give uniform, annual changes in temperature (T) and precipitation (P).
Monthly average values of Angat’s temperature and precipitation were used as base temperature and
rainfall. These incremental changes were combined with an observed climate database to come up with
an altered 30-year record of daily climate with spatial variability. 

4.3  Future water demand

Projections of future water demand were also determined since these would be the determining factor if
the supply could still meet the demand.   

The two agencies, the National Irrigation Administration (NIA) and the Metropolitan Waterworks and
Sewerage System (MWSS) both dependent on Angat reservoir have provided projected water demand
up to year 2050.  Since Angat reservoir also generates hydropower and contributes to Luzon power
demand, the National Power Corporation (NPC) also supplied future power demand for the island of
Luzon. Table 3 presents the projected water demand of MWSS and irrigation requirement of NIA.

Future requirements for domestic and industrial purposes show remarkable increases. The domestic
requirement has the highest growth rate attributable to rapid migration of people in Metro Manila and
suburbs, which is expected to persist until the next several decades.  Another factor is the projected
industrialization of the country which the government hopes to attain in the next century.  With respect
to irrigation requirement, it is projected that the present demand will remain almost the same until 2050. 

The projected power demand of Luzon island, expected to reach 5.9 million GWh in the year 2050,
could be provided by other existing hydropower plants in the island (combined outputs of all
multipurpose dams in Luzon account for 15% of the island total power demand)  as well as power
generating plants that rely on oil, coal and geothermal. 

These only show that for Angat reservoir, the domestic and industrial needs in the future would be the
main problem facing the water management agencies.  It is to be noted however, that the projections
made by the three agencies did not consider any effects of the expected global warming  which could
lead to higher water demands.  

4.4  Hydrologic Model (WatBal)

In assessing the reservoir’s vulnerability to climate change, a lumped conceptual, hydrologic model,
WatBal (Yates 1994) was used to determine rainfall-runoff relationship. The WatBal model is an attempt
to use simple but widely accepted assumptions regarding water balance and sound physical approaches
in calculating potential evapotranspiration. This model makes use of a small number of parameters and
incorporates physically sound assumptions for computing potential evapotranspiration, which are
appropriate in the climate impact assessment in river basin runoff.

For the Angat dam analysis, the model was calibrated using 18 years of data (1968-1985) and  validation
was based on 8 years of data (1986-1993).  In the case of Lake Lanao, the first sixteen years (1970-
1985) were used for calibration and the succeeding nine years (1986-1994) for validation.
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5.  DISCUSSION OF RESULTS 

5.1  Climate change scenarios from GCMs 

Table 4 shows the percent change in annual precipitation and temperature and the corresponding change
in runoff based from climate change scenarios generated by three GCMs for the Angat reservoir.
UKMO and GFDL showed an increase in runoff  by  5% and 32%, respectively. The increase in runoff
is attributable to an increase in precipitation predicted by the two models. GFDL has the highest percent
change in runoff since it has 1.15 percent positive change in precipitation coupled with only 2.4 degree
change in temperature.  UKMO model predicted only a small increase in precipitation but predicted a
warmer temperature with a 3.1 degree change.  The CCCM scenario gave a 12 percent annual runoff
reduction based on its predicted less annual rainfall and warmer temperature.

Based on historical data, the Angat water reservoir has in the past experienced extreme changes in
runoff.  The 1971 annual runoff, for example, was 2443 mcm which is a 44 percent increase in the
average runoff.  This extreme event resulted in flooding of downstream areas damaging crops worth
millions of pesos and loss of lives..   The GFDL model results suggest that greater frequency of flooding
could be expected under future climate change scenarios.  

Again, looking into historical records, the lowest annual runoff recorded was 1102 mcm in 1983, a 35
percent reduction in the average runoff.   The drought of 1983, associated with the El Niño phenomenon,
affected much of the regions’ agricultural crops. The 1997-98 El Nino event again showed the
vulnerability of Angat reservoir to extreme climate variability. The annual inflow in 1997 was only 843
mcm, a 50 percent reduction.  This resulted to a significant reduction in domestic supply and a total cut
down on irrigation demand.   If the CCCM model scenario predominates in the future, the expected
decrease in runoff would mean more serious problems in water availability, perhaps through more
frequent episodes of drought.  It should be noted that the monthly distribution of rainfall is far more
critical rather than the annual distribution because of the varying monthly demand by the domestic and
agricultural users.

5.2  Incremental Climate Change Scenarios 

The 14 climate change scenarios using incremental changes and the respective changes in runoff for
Angat reservoir are shown in Table 5.  The table indicates that  runoff is more sensitive to precipitation
variability  as compared with temperature changes.  An increase of 10 and 20 percent in precipitation
would mean an  increase in runoff by  8% and 18%, respectively. If precipitation is reduced by 10% and
20%,   a reduction in runoff by 15% and 25%, respectively is to be expected.  This suggests that a
decrease in precipitation has a greater impact on runoff as opposed to an increase in precipitation.   

On the other hand, the effect of temperature on runoff is not as significant as compared to precipitation.
A 1oC increase would only lead to a 1% reduction in runoff.  Other scenarios like a 2oC change in
temperature and a corresponding increase/decrease of ten percent in precipitation likewise showed an 8%
and 15% change in runoff, respectively. These preliminary results do not agree with the assumption that
higher temperature would mean higher evaporation thereby reducing runoff significantly.  

Further studies should be done to investigate the effect of temperature increase as well as the effect of
other meteorological variables on Angat’s runoff since this vulnerability assessment assumes that with
the increase in temperature and rainfall, other meteorological parameters like relative humidity and wind
among others remain constant.

Aside from the expected climate change and its impacts in the water resources sector, there are still a
number of external factors that could contribute to the modification of water supply-demand relationship
in the future.  Evident factors identified are overexploitation of the water resources through ruthless
degradation of watersheds, unchecked extraction of groundwater, rapid pollution through
industrialization and unreliable wastewater treatment, saltwater intrusion along coastal areas, and
sedimentation of reservoirs.  
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6.  ADAPTATION ASSESSMENT

One of the major impacts of climatic change is a significant change in the temporal and spatial
distribution of precipitation and temperature in which the resulting runoff or hydrological resource may
be shifted in time and space.  A change in the distribution of runoff with respect to time and space could
greatly affect the effectiveness of existing system.  When addressing adaptation in the water resource
sector, adaptations could be divided into two major classes:

• Supply Adaptation
 

⇒ construction of new infrastructures
⇒ modification of existing physical infrastructure, and
⇒ alternative management of the existing water supply systems

 
• Demand Adaptation
 

⇒ conservation and improved efficiency
⇒ technological change

Vulnerability analysis showed that the Angat multi-purpose reservoirs would be highly susceptible to the
expected climate change.  With its sensitivity to rainfall changes, runoff could be dramatically altered
with changes in rainfall, both in time and space. With the country’s water resource susceptibility to
extreme climatic events like droughts and floods, it would therefore be sensible to identify possible
adaptation measures both in the short and the long term, to cope with the expected global warming and
its consequences.   It is to be emphasized that in the identification and evaluation of possible adaptation
measures, various government policies being implemented as well as those that are to be implemented
related to sustainable development of the country’s water resources were considered. 

6.1  Supply Adaptation Strategies

a.  Comprehensive watershed management
 
One major concern with respect to water resource sector is the considerable decline of watersheds.
Excessive logging and shifting cultivation are common practices in the watersheds triggering widespread
degradation of watersheds and consequent accelerated erosion and siltation of and decrease inflows in
rivers, lakes and reservoirs. Such is the effect of increasing density of upland population, wanton mining,
rapid urban growth, industrialization, use and abuse of the country’s watershed.  

Watershed management programs of the Department of Environment and Natural Resources (DENR)
aimed at rehabilitating watershed areas are key steps in preventing degradation of the country’s existing
watershed areas.  Strict implementation of existing forestry rules and regulations should also be
undertaken both by concerned government and private agencies.

b.  Water Allocation System and Procedures

Water allocation is a powerful tool for managing the demand for water.  In the Angat reservoir,
irrigation and hydropower have the priority in time of appropriation over domestic water supply.
However, in times of drought or emergency situation, domestic water supply has priority over all others
within the limits of its water rights.  Conflict arises when MWSS withdraws water from the reservoir
over and above its existing water rights expropriating  in the process portion of NIA’s water rights.
Several studies are now being conducted that would provide recommendations on water reallocation and
compensation schemes which would meet the demand in the sectors drawing from the Angat reservoir,
particularly in the event of drought/floods in the future.

6.2  Demand Adaptation Strategies
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a.  Enhancement of Irrigation Efficiency

As the greatest consumer of water, the agricultural sector should increase its efficiency in water use such
that water saved could be used for other purposes.  The problem in the irrigation subsector is low water-
use efficiency due to technical and institutional deficiencies, flooding in the wet season and inadequate
water availability during the dry season.  Irrigation efficiencies have also decreased due to lahar flows
particularly in Region 3 and decreasing water supply due to watershed denudation.  The dilapidated state
of canal structures in the systems and the low water use efficiencies result in water loss which goes back
to the stream draining the system.  

Some of the possible responses to enhancement of irrigation efficiency in the NIA systems are changing
the cropping schedule to reduce the demand for irrigation at the end of the dry season; change in the
crops grown; canal lining to reduce water losses; use of shallow well pumps in submerged areas;
maximize the use of available water through the construction of reservoir-type projects and redesigning
of irrigation facilities to reuse return flows.

b.  Introduction of low water use crops and farming practices

At present most farmers resort to planting rice crop, being the staple food of the population.  One major
characteristic of the crop is that it needs substantial amount of water from land preparation to its
reproductive stage.  The situation is compounded by poor farming practices that lead to inefficient use of
water.  Majority of the farmers, particularly from irrigated areas allow their farms to be inundated even
at crop stages that do not require much water.  With the necessary support and assistance from the
Department of Agriculture (DA), introduction of crops  such as corn, mongo, watermelon,  and sorghum
that use less water could be done in areas that are now experiencing inadequacy in irrigation
requirement. 

Use of drip irrigation, mulching, improved irrigation practices and use of windbreaks to reduce
windspeed and evapotranspiration are some farming practices that could be adapted (Baradas and Mina,
1997).  

c.  Recycling (Reuse) of Water

One valuable and useful tool for water resources management especially in critically water-short areas is
water conservation through recycling or reuse of water.  Due to recurrent shortage of water , the policy
of the government is to encourage reuse of effluent in agriculture and industry.  Industries are
encouraged to save water and adopt measures to renovate their effluents for other secondary purposes.

In the case of irrigation systems, drainage water reuse is another possibility of extending the supply of
water.  Installation of drainage reuse systems are now being constructed by NIA and the farmers to
supply water to areas which cannot be reached by water supply from canals.  NIA’s program on
maximum use of available water includes redesigning of irrigation facilities to reuse return flows.

Water used for power generation as in multipurpose dams like the Angat is reused for domestic water
supply and irrigation. Households, during serious water shortages, are likewise encouraged to reuse
laundry water for flushing and cleaning toilets and driveways as well as watering plants.
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d.  Improvement in monitoring and forecasting systems for floods and    droughts

One adaptation measure that could costs less and encounter less constraints relative to other adaptation
measures is  improvement in the monitoring and forecasting capability of future occurrences of extreme
events.  It has been shown that droughts and floods have tremendous effects in the water resources.
With the possible effects of climate change in the frequency of droughts and floods, improvements in the
present system of monitoring and forecasting occurrences of such events could be translated to an
improved water management.  It is  worthwhile to mention that monitoring systems will help in coping
with these changes and will be beneficial even without climate change. 

Enhancement of such existing systems, particularly in drought management, has been one of the major
programs of the government, considering the disastrous effects of El Niño related droughts.  

e.  Use of water pricing policies and structures

Water has been traditionally been treated as a public good and as such, the government is expected to
bear the cost of making accessible the supply to the pollution.  With the increasing scarcity of water
especially in Metro Manila and constraints in financial resources, there is now in increasing tendency to
shift to a commodity focus in which water users should bear the full cost of being supplied with water.
The MWSS has just raised its tariff rates by about 37% as a demand management intervention to reduce
the demand as well as improve the system to reduce system leakage.

6.3 Existing short and long-term adaptation measures 

As part of their short-term and long-term plans, the three agencies that benefit from Angat reservoir have
already identified several mechanisms to cope up with significant increases or decreases in the monthly
inflow.

Manila Waterworks and Sewerage System (MWSS)

Some of the short term adaptation measures being done are; water rationing thru  MWSS water tankers
to areas which have been affected due to low water pressure and intermittent to no water supply, rotation
basis of water supply distribution and distribution effectiveness, water conservation thru people’s
participation by reporting leaks, illegal connection and voluntary consumers reduction of water
consumption, increased supply of  water by artificial rainmaking operation of La Mesa reservoir at low
level and maximize operation of existing wells, reduction of water waste and losses through repairs of
leaks and incentives given for leak reports. For long term measures, the MWSS has been tapping new
water sources,  expansion of water supply facilities, augmentation or expansion of distribution system ,
optimization of existing water supply system and reduction of non-revenue water.

National Irrigation Administration (NIA)

The National Irrigation Administration has been implementing the following adaptation strategies
particularly during drier than normal conditions: reduction of programmed area of irrigation, adjusting
cropping calendar and farming activities, farmers are encouraged to plant crops that require less
irrigation, rotational scheme of irrigation and water distribution, optimum utilization of rainfall and
interim flows, improvement of irrigation systems to minimize water losses, and  conjunctive use of
shallow wells.  For their long term plans, the Agency is planning to construct a new reservoir to utilize
the Bayabas creek.  

National Power Corporation

For the power company, some of their short-term plans include: increased power generation contribution
from non-hydro power plants, curtailment of power supply to customers during electricity supply
deficiency thru manual load shedding (brownout) and voluntary load curtailment by affected industrial
customers, and deferment of hydro-power plants maintenance work to compensate the decrease in
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hydro-electric capacity.  Since it its expected that power requirement will significantly increase in the
future, some of the long-terms plans are the following:  construction of additional non-hydro plants like
geothermal , utilization of new and renewable energy sources like solar, biomass, wind and tidal and
demand-side management programs

7.  CONCLUSION AND RECOMMENDATIONS

The expected climatic changes that could affect rainfall and temperature distribution will ultimately
affect runoff to rivers and lakes.  Angat runoff depends almost totally on rainfall.  The climate change
scenarios employed in this assessment such as 10% or 20% increase or decrease in rainfall suggest large
differences from present rainfall and runoff.  Such variability has been experienced in the past as shown
by historical data. Even values reaching 20 to 30% decrease or increase in rainfall have been observed
historically.  These are  greater than the assumed values  used in the climate change scenarios. Basing on
runoff simulation results, the expected rise in temperature in the future will not be a significant factor in
runoff variability,  although a deeper study on this aspect is needed.  Impacts of temperature increase
however, could be manifested in water demand.  This leads to a conclusion that the Angat water
reservoir,  which is already exposed to extreme rainfall  variability and its adverse consequences, as in
1992, faces more threats of increased climatic variabilities as suggested by results of selected GCMs.  

This study, being the first of its kind, should be expanded and further research is recommended for other
existing major reservoirs.  Effect of climate change on other meteorological variables should also be
done since this assessment presupposes that changes in temperature and rainfall would not affect other
parameters such as humidity, wind speed and other related variables. An in-depth analysis on the effect
of climate change to population increase, land use activities, desertification practices, deforestation, and
future loss of biodiversity is deemed necessary. There are still a number of limitations encountered so as
to come up with a comprehensive assessment of how climate change would affect the country’s water
resources. Adaptation measures identified could still be refined further and with the active
participation of various stakeholders, more specific and doable measures would be established.  

This study will hopefully serve as an impetus not only for the scientific community to consider climate
changes in the pursuit of future researches but to the government policy makers as well, in their quest for
the country’s sustainable development towards the next millennium. 
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Table 1. Rainfall ratio and temperature change between current (1XCO2) and (2xCO2) as generated by
three General Circulation Models (GCMs) for Angat watershed.

Month CCCM UKMO GFDL
Rainfall
Ratio

Temp.
Change 

Rainfall
Ratio

Temp.
Change

Rainfall
Ratio

Temp.
Change

January
February
March
April
May
June
July
August
September
October
November
December

0.69
1.11
1.19
0.75
1.13
0.87
0.9

1.03
1.13
1.03
0.7
0.8

2.0
2.1
1.6
1.9
1.9
2.0
2.0
2.2
2.2
2.3
2.2
2.0

0.62
2.0

1.14
0.53
1.42
0.86
1.06
1.26
1.45
0.92
0.69
0.46

4.0
3.7
2.5
3.5
2.8
2.7
2.7
2.4
2.6
2.4
3.4
4.3

1.11
1.35
0.93
1.09
1.33
0.77
0.93
1.08
1.8

0.88
1.35
1.18

3.1
2.4
2.3
2.3
2.3
2.3
2.2
2.0
2.4
2.6
2.4
2.8

Mean

Table 2.   Incremental Changes Used in Climate Change Scenarios  where T=Temperature (oC) and
P=Precipitation (mm) 

T+0,  P+0 T+0,  P+10 T+0,  P+20 T+0,  P-10 T+0,  P-20

T+2,  P+0 T+2,  P+10 T+2,  P+20 T+2,  P-10 T+2,  P-20

T+4,  P+0 T+4,  P+10 T+4,  P+20 T+4,  P-10 T+4,  P-20

Table 3.   Projected water demand (x106 m3 / year) of Metropolitan Waterworks and Sewerage System
(MWSS)  and National Irrigation Administration (NIA). 

Year MWSS NIA  

Industrial Commercial Domestic Total Irrigation

2000 121 348  805 1274 872

2025 210 1133  1219 2563 872

2050 339 2600 1630 4567 872
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Table 4.  Changes in annual precipitation, temperature and runoff for Angat water reservoir from three
General Circulation Models (based on 2xCO2).

GCM

Rainfall Ratio Change in
Temperature (°C)

Percent Change in
Runoff

CCCM .94 2.0 -12

UKMO 1.03 3.1 5

GFDL 1.15 2.4 32

Table 5.  Percent change in Angat water reservoir runoff  based from incremental  changes in
precipitation (P) and temperature (T). 

P0 P10 P20 P-10 P-20

T0 0% 8% 18% -15% -25%

T2 -1% 8% 17% -15% -26%

T4 -1% 7% 17% -16% -26%



URBAN VULNERABILITY TO DROUGHT IN THAILAND

Chalalai Jamphon, Meteorological Department, Thailand

Abstract

Urban areas in Thailand such as Bangkok, Chiang Mai, Phuket etc. are vulnerable to drought. Increase in
urban population growth can affect the urban vulnerability. Although the drought less affect to urban
population than the other disaster, there are still the various effect to their live.  The primary goal of this
paper provides the situation of urban drought in Thailand. According to most of the meteorological
stations are located in the city which they provide drought affects to the urban citizen. The GMI and
decile range methods are calculated to indicate the meteorological drought. The comparison of the year
1979,the driest year, with the year 1997,the strong El Niño year, illustrate that there are more effected
areas by drought in 1979 than the year 1997. However there are various effected to urban and rural areas
in Thailand during 1979 and 1997.  In addition, the seasonal forecast in Thailand is included in the paper
such as where the information from, and the constraint of seasonal forecast on drought in Thailand. 

Urban Vulnerability to Drought in Thailand

1. General Background

1.1 Geographical Situation  and Climate of Thailand

Thailand is located in the tropical area between latitudes 5° 37'N to 20° 27'N and longitudes 97° 22' E to
105°37' E.  The total area is around 200,000 square miles. The boundaries of Thailand with adjacent
areas are:

North : Myanmar and Laos 
East : Laos, Cambodia and the Gulf of Thailand. 
South : Malaysia. 
West : Myanmar and the Andaman Sea. 

According to the climate pattern and meteorological conditions Thailand may be divided into 5 regions
i.e. Northern, Northeastern, Central, Eastern and Southern Regions(west and east coast).

The climate of Thailand is under the influence of monsoon winds of seasonal character i.e. southwest
monsoon and northeast monsoon.  The southwest monsoon which starts in May brings a stream of warm
moist air from the Indian Ocean towards Thailand causing abundant rain over the country, especially the
windward side of the mountains.  Rainfall during this period is not only caused by the southwest
monsoon but also by the Intertropical Convergence Zone (ITCZ) and tropical cyclones which produce a
large amount of rainfall.  May is the period of first arrival of the 1ITCZ to the Southern Region.  It
moves northwards rapidly and lies across southern China around June to early July that is the reason of
dry spell over upper Thailand.  The ITCZ then moves southerly direction to lie over the Northern and
Northeastern Regions of Thailand in August and later over the Central and Southern Region in
September and October, respectively.  The northeast monsoon which starts in October brings the cold
and dry air from the anticyclone in China mainland over major regions of Thailand, especially the
Northern and Northeastern Regions which is higher latitude areas.  In the Southern Region, this monsoon
causes mild weather and abundant rain along the eastern coast of the region. 

The onset of monsoons varies to some extent.  Southwest monsoon usually starts in mid-May and ends in
mid-October while northeast monsoon normally starts in mid-October and ends in mid-February. 

1.2 The Characteristics of Thailand Rainfall

Upper Thailand (Northern, Northeastern, Central and Eastern) usually experiences dry weather in winter
(mid-October to mid-February) because of the northeast monsoon which is a main factor that controls the
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climate of this region. Later period, summer (mid-February to mid-May), is characterized by gradually
increasing rainfall with thunderstorms. The onset of the southwest monsoon leads to intensive rainfall
from mid-May until early October.  Rainfall peak is in August or September which some areas are
probably flooded.  However, dry spells are commonly occur for 1 to 2 weeks or more during June to
early July due to the northward movement of the ITCZ to southern China. 

Rainy season in the Southern Region is different from upper Thailand.  Abundant rain occurs during both
the southwest and northeast monsoon periods.  During the southwest monsoon the Southern Thailand
West Coast receives much rainfall and reaches its peak in September.  

Annual Rainfall (mm) 30-Year Period (1961-1900)

Figure 1.
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On the contrary, much rainfall in the Southern Thailand East Coast which its peak is in November
remains until January of the following year which is the beginning of the northeast monsoon. 
According to a general annual rainfall pattern, most areas of the country receive 1,200 - 1,600 m a year.
Some areas on the windward side, particularly Trat province in the Eastern Region and Ranong province
in the Southern Thailand West Coast have more than 4,000 mm a year.  Annual rainfall less than 1,200
mm occurs in the leeward side areas which are clearly seen in the central valleys and the uppermost
portion of the Southern Region.  

2. Drought in Thailand

A drought is a period of abnormally dry weather which persists long enough to produce a serious
hydrologic imbalance (for example crop damage, water supply shortage, etc.) The severity of the drought
depends upon the degree of moisture deficiency, the duration and the size of the affected area. Lack of
rainfall for an extended period of time can bring farmers and major metropolitan areas to their knees. It
does not take very long; a few rain-free weeks spreads panic and shrivels crops. 

The definition of meteorological drought is a measure of departure of precipitation from normal. Due to
climatic differences what is considered a drought in one location may not be a drought in another
location.

There have been many attempts to arrive at a satisfactory method of objectively defining drought,
establishing criteria for its onset, monitoring its course and declaring a drought ended. In Thailand, most
of the observation station is located in urban areas. The rainy nature is partly related to the extensive
heating of the region and the consequence thermal convection. Cities influence the occurrence and
amount of precipitation in their vicinities. Several factors help to explain why an urban complex might be
expected to increase precipitation

• The urban heat island creates thermally induced upward motions that act to increase the
atmosphere’s instability.

• Cloud may be modified by the addition of condensation nuclei and freezing nuclei from industrial
discharges.

• The rough city surface lead to low-level convergence and increased upward air motions. Therefore,
when rain-producing process are taking place, they may linger over the urban area and increase the
city’s rainfall.  

The meteorological droughts are the representative of urban droughts in Thailand. In general, There was
2 duration that regularly effected to Thailand as follow:
• Drought during end winter to summer 
• Dry spell during  end June to early July

2.1 History of Drought

The regional historical record of annual rainfall deficiency was examined. It showed that they correspond
to the occurrences of severe droughts in Thailand in 1967-68, 1972, 1977, 1979, 1986-87, 1990-93 and
1997-98. Table 1 illustrate the details of drought occurred in Thailand. 

2.2 Major Drought

Severe droughts in Thailand are usually caused by a failure of the summer rains and may extend through
rainy season. There have been thirteen major Thailand droughts. The 1979 drought was possibly the most
intense with respect to the area affected by severe rainfall deficiencies. The historical records indicates
the severity and extent of the 1979 drought in term of rainfall deficiency over extensive areas where
rainfall for the duration of the drought, approximately three months, was the lowest on record. This was
due to a widespread failure of the rainfall amount during rainy season. This drought affected nearly all of
Thailand and was particularly severe in Northern, Central, upper and western Northeastern, and upper
Southern Regions The another major drought period of 1986-87, 1990-93 and 1997-98 were the most
severe in terms of rainfall deficiency. There have been a few other droughts of lesser degree of intensity,
but nevertheless causing appreciable loss large areas of several provinces. 

LOCAL-CLIMATE SUB-DIVISION
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3. Drought Monitoring

As a common definition of drought is a deficiency of rainfall resulting from unusual weather pattern,
how much rainfall for a given place and period of time is a considerable interest in measuring drought.
Three rainfall indices as follow are now undertaken to monitor drought in Thailand.

3.1 Rainfall Anomaly

Rainfall anomaly is the most frequently used indicator of drought in Thailand.   It is an actual rainfall for
a specific location that deviates from 30 year mean (calculated from 1961 to 1990).  This index is the
simplest measurement of rainfall and can be computed for variety of time scales.  Rainfall anomaly
approaching zero is considered to be normal rainfall while negative rainfall refers to mild or severe
drought conditions depending on its magnitude.

3.2 Generalized Monsoon Index (GMI)

GMI is one of the drought indices defined as derived numbers which express the degree to which
growing plants have been adversely affected by an abnormal moisture deficiency.  GMI, developed to
assess rainfed crops grown during the southwest monsoon (wet) season, is primarily based on monthly
rainfall within that period.  As southwest monsoon prevails over Thailand,  on the average, during mid of
May to mid of October which is the main growing season of the country,  the index used will be the GMI
for southwest monsoon considered from June to September monthly rainfall.  The index is defined as:

GMI     =  0.125*P6 + 0.125*P7 + 0.5*P8 + 0.25*P9 

Where Pi: monthly rainfall (mm.) of the ith month (i.e. P6 = June monthly rainfall)
*: Crop coefficients that are generally high during reproductive stage  

The monthly GMI is calculated and accumulated by the end of each consecutive month during the
assessing period.  All the raw GMI series at least 15 years obtained from each area are further calculated
to be GMI percentile rank (GMIpct) scaled from 0 to 100 and the thresholds for interpreting are as
follows: 

GMIpct crop condition 

0 – 20 severe drought impact and possible crop failure.
21 – 30 drought impact on crops 
31 – 40 moderate drought impact on crops
41 – 60 normal crops
61 – 90 possible above normal crops
91 – 100 possible excessive moisture

The criteria above are only the basis in considering crop conditions. Some other information, such as
rainfall distribution (decadal rainfall etc.), local crop calendar and agricultural report, etc., is also  used as
a supplement input for crop assessment.

3.3 Decile range method

The decile method was selected as the meteorological measurement of annual drought in Thailand. The
technique divided the distribution of occurrences over a long term precipitation record into tenths of
distribution and called each of these categories a “decile”.  The first decile is the rainfall amount not
exceeded by the lowest 10% of the precipitation occurrences. The second decile is the precipitation
amount not exceeded by the lowest 20% occurrences. These decile continue until the rainfall amount
identified by the tenth decile is the largest precipitation amount within the long term record.
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Decile Classification

 Decile range 1 Lowest 10% Very  much below average
Decile range 2 10% - 20% Much below average
Decile range 3 20% - 30% Below average
Decile range 4-7 30% - 70% Average
Decile range 8 70% - 80% Above average
Decile range 9 80% - 90% Much above average
Decile range 10 Highest 10% Very  much above average

4. The impacts of El Niño event on Thailand Rainfall

El Niño is characterized by an unusual warming of ocean waters in the Pacific. Its impact on the world's
climate varies from region to region, but it typically includes drought in western Pacific nations. A strong
El Niño has been developing since April of 1997 and has continued into 1998. It should be note that
these impacts do not necessarily occur with any given El Niño episode. The GMI and decile range
technique was calculated in Thai Meteorological Department (TMD). Figure 2 (a), (c) and Figure 3 (a),
(c) illustrate the drought pattern based on GMI in 1979 while Figure 2 (b), (d) and Figure 3 (b), (d)
illustrate in 1997

Table 2. illustrate the comparison of the rainfall decile of 1979 which is the driest year with the rainfall
amount of 1997. The first and the second decile were more observed from 1979 than 1997. Factors other
than 1997 El Niño may influence regional climate variability (including tropical cyclone, and land
surface conditions). Figure 4 and 5 illustrate the drought pattern based on decile rainfall in 1979 and
1997 respectively.
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(a) (b)

(c) (d)

Figure 2. Drought pattern based on GMI (a) June 1979 (b) June 1997 (c) June-July 1979
and (d) June-July 1997



Climate Applications and Preparedness

Regional Workshop on Best Practices in Disaster Mitigation 365

 (a) (b)

(c) (d)

Figure 3 Drought pattern based on GMI (a) June 1979 (b) June 1997 (c) June-July 1979
and (d) June-July 1997
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Year Period of occurrence Province/Region People Agricultural area
(fam ily) (ha)

1979 second half of July, Upper Thailand

end of August to the 

third week of  Septem ber

1981 October   3 provinces in Southern Part

early Novem ber   1 province in Northern Part      

1982 April to m id-May 25 provinces in Northern and

    Northeastern Parts

1983 sum m er season   1 province in Northern Part

14 provinces in Northeastern Part      

  5 provinces in Central Part

  2 provinces in  Eastern Part

  2 provinces in Southern Part

1984 sum m er season several provinces in Eastern and

Southern Parts

1985 sum m er season at least 37 provinces in various

Parts

1986 sum m er season  7 provinces in Northern Part 4,470

 9 provinces in Northeastern Part 92,023 474

 5 provinces in Central Part 5,747 160

 6 provinces in  Eastern Part 14,076 49,119

 6 provinces in Southern Part 14 19,328

Total 33 provinces 116,330 69,081

1987 sum m er season, 15 provinces in Northern Part 90,795 196,623

end  of  June  to 17 provinces in Northeastern Part 840,124 842,004

m id-August 10 provinces in Central Part 42,153 60,057

  7 provinces in  Eastern Part 70,174 140,044

  9 provinces in Southern Part 75,027 63,104

Total 58 provinces 1,118,273 1,301,832

1988 sum m er season,   6  provinces in Northern Part 36,288 2,426

end of June to early July 12  provinces in Northeastern Part 325,359 44,073

  5  provinces in Central Part 63,657 4,906

  2  provinces in  Eastern Part 14,773 2,161

  3  provinces in Southern Part 1,480 3

Total 28 provinces 441,557 53,569

1989 sum m er season,   5  provinces in Northern Part 3,040 5,118

m id-June to m id-July 15  provinces in Northeastern Part 445,276 194,550

  4  provinces in Central Part 44,493 192

  3  provinces in  Eastern Part 3,608 2,004

  2  provinces in Southern Part 185 5,215

Total 29 provinces 496,602 207,079

1990 sum m er season,   6  province in Northern Part 23,132 5,282

June to m id-July 10  provinces in Northeastern Part 220,153 94,111

  7  provinces in Central Part 34,050 6,259

  3  provinces in  Eastern Part 47,750 9,519

13  provinces in Southern Part 86,426 262,438

Total 39 provinces 411,511 377,609

1991 sum m er season, 14  provinces in Northern Part 244,768 13,961

m id-June to m id-July 15  provinces in Northeastern Part 618,749 73,135

10  provinces in Central Part 77,031 20,828

 7   provinces in  Eastern Part 91,187 56,860

13  provinces in Southern Part 189,681 1,177

Total 59 provinces 1,221,416 165,961

Details of drought im pact
Table 1  Drought occurrences in Thailand (1979-2000)
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Year Period of occurrence Province/Region People Agricultural area
(fam ily) (ha)

1992 sum m er season continue 15  provinces in Northern Part 346,031 69,108

to June 17  provinces in Northeastern Part 1,078,548 336,917

15  provinces in Central Part 478,078 307,792

 7   provinces in  Eastern Part 216,668 54,042

16  provinces in Southern Part 311,338 85,656

Total 70 provinces 2,430,663 853,515

1993 sum m er season, 14  provinces in Northern Part 493,465 5,553

m id-June 17  provinces in Northeastern Part 1,253,431 177,825

16  provinces in Central Part 382,560 105,427

 7   provinces in  Eastern Part 214,065 31,221

14  provinces in Southern Part 189,673 6,444

Total 68 provinces 2,533,194 326,470

1997 June to early July 14  provinces in Northern Part 616,022

19  provinces in Northeastern Part 1,509,848

10  provinces in Central Part 319,285

 7   provinces in  Eastern Part 251,195

14  provinces in Southern Part 397,930

Total 64 provinces 3,094,280

1998 sum m er season,  15 provinces in Northern Part 711,782

m id-June  19 provinces in Northeastern Part 2,019,639

 15 provinces in Central Part 462,995

   7 provinces in  Eastern Part 384,616

 16 provinces in Southern Part 706,363

Total 72 provinces 4,285,395

1999 second half of June,  14 provinces in Northern Part 226,897

m id-July,  first half of  15 provinces in Northeastern Part 491,938

August  10 provinces in Central Part 108,208

   4 provinces in  Eastern Part 138,487

 16 provinces in Southern Part 42,095

Total 48 provinces 1,007,625

2000 January 32 provinces 210,610

February 39 provinces 310,983

March 41 provinces 465,170

April 43 provinces 685,190

May 37 provinces 849,062

June 29 provinces 251,122

Decem ber  9  provinces 58,160

Total 2,830,297

Rem arks 1.  Data obtained from  the Cevil Defence Division of the Local Adm inistration

          Departm ent, the Ministry of Interior.

2.  Blank m eans no report.

3.  Thailand is now divided by clim atological pattern into 5 parts and 76 provinces; 

     15 in North, 19 in Northeast, 18 in Central, 8 in East and 16 in South.

4.  Sum m er season is norm ally between m id-February to m id-May.

Table 1  Drought occurrences in Thailand (1979-2000)
Details of drought im pact
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Station 1979
NORTHERN

Mae Hong Son 1
Mae Sariang 5
Chiang Rai 2

Phayao -

Chiang Mai 2
Lampang 1
Lamphun -
Phrae 1
Nan 1

Tha Wang Pha 1

Uttaradit 1
Tak 3
Mae Sot 3

Bhumibol Dam 2

Umphang 3
Phitsanulok 1
Phetchabun 1
Lom Sak 4
Phetchabun 4
Kamphaeng
Phet -
Regional Workshop on Best Practices in Disaster Mitigation

Table 2   Rainfall Decile in 1979 and 1997
1997 Station 1979 1997 Station 1979 1997 Station 1979 1997

NORTHEASTE
RN

CENTRAL SOUTHERN (east coast)

2 Nong Khai 2 7 Pilot Station - 2  Phetchaburi - 5
3 Loei 7 1 Kanchanaburi 1 1 Prachuap Khiri Khan 1 1
4 Udon Thani 1 5 Thong Pha Phum 2 9 Hua Hin 1 1

6 Sakon Nakhon 6 6 Bangkok
Metropolis 1 1 Chumphon 2 7

1 Nakhon Phanom 4 9 Klong Toey - 1 Surat Thani 2 -
1 Khon Kaen 5 1 Don Muang Airport 1 1 Ko Samui 2 2
1 Mukdahan 4 4 EASTERN Nakhon Si Thammarat 1 6
4 Kosum Phisai 1 2 Prachin Buri 1 1 Kanom - 1
3 Chaiyaphum 3 1 Kabin Buri 4 2 Songkhla 3 7

3 Roi Et 5 2 Aranyaprathet 2 3 Hat Yai Airport 4 7

2 Ubon Ratchathani 8 5 Chon Buri 1 1 Satun 5 2
1 Chok Chai 4 1 Ko Sichang 1 1 Pattani Airport 3 5
8 Surin 4 8 Phatthaya - 1 Narathiwat 7 5

1 Tha Tum 4 9 Sattahip 1 2 SOUTHERN (west
coast)

2  Nang Rong 3 5 Lam Chabang - 1 Ranong 6 3
1 CENTRAL Rayong - 1 Takua Pa - 3
7 Nakhon Sawan 1 3 Chanthaburi 3 1 Phuket 1 1
8 Suphan Buri 1 1 Khlong Yai 8 8 Phuket Airport 3 1
3  Lop Buri 1 1  Ko Lanta - 1

1  Bua Chum 3 -  Krabi - 7

 Trang Airport 2 3
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Figure 2 and 3 show drought pattern based on GMI, 
Figure 2 (a) in June 1979, the driest year of Thailand. The region of severe droughts were experienced in
some areas of eastern part of central region and expanded eastward to eastern region with some areas of
upper northern region.
Figure 2 (c) during June-July 1979, some areas of upper Thailand were the most seriously affected
agricultural drought.There were more effected areas than June 1979
Figure 3 (a) during June-August 1979, the region of severe droughts were experienced in most areas of
upper northern region, lower central region and expanded eastward to eastern region.
 Figure 3 (c) during June-September 1979, mainly areas of upper Thailand were the most seriously
affected agricultural droughts. There were effected areas likely to June-August pattern.
Figure 2 (b) in June 1997, the strong El Niño year, there were severe droughts in most area of upper
Thailand and upper southern region. Except eastern part of northeastern region was less effected than
other part.
Figure 2 (d) during June-July 1997, there were severe droughts in most area of central and eastern region.
Some areas of western part of northern region were drought. It seem there were less effected areas than
June 1997.
Figure 3 (b) during June-August 1997, there were severe droughts in western part of central region and
western part of northeastern region. The drought areas were less than June and June-July 1997.
Figure 3 (d) during June-September 1997, there were severe drought in some areas in western part of
central region and western part of northeastern region. The drought areas occurred mainly in northeastern
region likely to June-August 1997.

From decile range analysis of map of decile values of annual rainfall of 1979 (figure 4) , there was the
first decile range covered most region of the whole country  especially for the northern and central
region.  Except the northeastern region, there were the fourth to the fifth decile range in almost region.
Figure 5 shows the annual decile distribution for 1997, a strong El Niño year, a year in which severe
drought occurred in parts of western part of north region, eastern part of central region and eastern
region, reveals some areas in the first decile range. 

One result of decile range technique was more effected area by drought in the driest year than the El
Niño year. And it is difficult to determine whether El Niño is a direct or indirect cause of certain events,
or whether it is a factor at all. 

5. Seasonal  Forecast 

TMD issues winter, summer and rainy seasons forecast by early October, early February and early May
respectively. The seasonal forecasts were prepared upon statistical analysis, ENSO (El Nino/Southern
Oscillation) condition and seasonal forecast products from various centres (i.e. ECMWF, Unisys).    
The constraint of Seasonal Forecast on drought:

1. lack of an appropriate network of observation data   
2. forecast skill 
3. lack of an appropriate climate model  
4. do not  understand on complicated drought  
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Problems coping with the impacts of drought centered on:  
1. forecast reliability 
2. education and training about drought phenomenon
3. sufficient resources to cope in a preventive or mitigative way
4. lag time between forecast and impacts, responses and reconstruction

6. Urban Vulnerability to Drought

Urban droughts in Thailand generally affect areas dependent on reservoirs for water. Such droughts
usually lead to restrictions on water use to what is essential for living. Urban droughts occur less
frequently than agricultural droughts.

According to the observation stations of TMD are located in the urban areas. The result of drought which
detect in each year was notable for directly effected to urban population even the city, Chiang Mai, Ubon
Ratcha Thani, Khon Khan provinces or Bangkok Metropolis where have a good irrigation system and
enough to population’s consumption. For example,  the 1979 and 1997 droughts demonstrated that water
users were vulnerability to  water supply system from lack of unboiled water to produce water or support
the irrigation. During the interval between droughts, response plans usually encourage water
conservation through different programs which may be particularly useful during drought.. Most official
plans include some type of a response and   actions to preserve lives, ensure public safety and health, and
protect property and the environment. We have to recognize that the rural areas or the small town where
have not good water system are unavoidable from drought even the less intensive droughts.

Beside a shortage water from drought, it is possible that a change in climate is occurring i.e. the
increasing in temperature that provides an epidemic, diarrhea etc. Using the past experience of Thailand,
droughts occurred more frequently. Urban water users should to realize and cope with affected area by
drought that more frequency. In the past, it seem that droughts more effected to the agricultural areas
than the urban areas. But in the present, it changed. Urban population must change water activity to
familiar with a drought and prepare for a drought occurring in the next dry years. 

In addition, a number of programs initiated by official continue to operate in Thailand. These include a
long term plan concern with construction reservoir storage. Making specific plans for longer-term
drought preparedness is complicated by official. With vulnerability to extended periods of drought
increasing, it is critical that preparation and mitigation be given greater emphasis in existing plans.
Moreover, periodic drought serves to remind us that water is precious. It is imperative that we address
drought in a careful and systematic manner, trying to anticipate and resolve problems and conflicts as
they evolve and before they reach crisis proportions. 

7. Conclusion 

It can be conclude that the urban area effected to drought in Thailand. The report emphasize that
during the driest year and the strong El Niño year were closely related to the urban drought condition
especially in northern, central and eastern regions. This result clearly demonstrated that it correspond to
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the specific official plan in the city. Most official plans to preserve lives, ensure public safety and health,
and protect property and the environment.  
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FLOOD MANAGEMENT OF DHAKA CITY

A.N.H. Akhtar Hossain, Processing and Flood Forecasting Circle,
Bangladesh Water Development Board

1.0 Introduction: Dhaka is the capital of Bangladesh. It is the main administrative and economic center
of the country. It is a very old city with a history of about 500 years. The Moghul Emperor Jahangir
as a capital of Subh-e-Bangla, i.e. province of Bengal, established it.  It was a sleepy small township
in the early 20th century has now grown to a mega city. It is surrounded on all sides by a network of
rivers, which is connected to again a network of internal drainage systems. Among the natural
disasters Dhaka is frequently subjected to flooding. Flood management of the city is very important
in disaster mitigation of the city. It is subjected to river flood as well as flooding due to drainage
congestion. Flood management of Dhaka City is now a vexing and complex problem.

2.0  Setting of Dhaka City:

2.1 Area: Area of Dhaka City is now about 300 sq. km of which about 170 sq km is built up area i.e.
more than 50% area is built up from the low lying land. According to a study the city will be

expanded to about 350 sq. km in 2010 out of which 220 sq km will be built up area. It may be
mentioned that the area of Dhaka city during Moghal, British and Pakistan period was 9.38, 19.18,
and 63.24 respectively. A picture of gradual growth of Dhaka City since Moghul period is shown in
Fig.1.

2.2 Demography: Population is now about 7.0 million. City is growing very fast since last 50 years in
terms of both area and population. In early 20th Century it has a population of 105,000. It has been
projected that population of the city will increase to 8.58 million in 2010.  It started growing when it
became a provincial capital in 1947. Growth rate was accelerated when it became capital of
independent Bangladesh in 1971. It is pertinent to note that almost 30% of city dwellers live in

Fig 1: Evolution of Dhaka City since Moghul Period
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slums and they are termed as poor. A picture on state of present and future expansion of the city is
given in table 1.

Table 1. Present and future expansion of the Dhaka city

2.3 Climate: Weather of the city is influenced by the Indian Ocean Monsoon climate. It has four
meteorological seasons e.g. pre-monsoon (March-May), Monsoon (June to September), Post
Monsoon (October to November) and Dry (December to February). Average annual rainfall is to
the tune of 1700 to 2200 mm. About 70% rainfall occurs during the period from June to September.
Mean monthly rainfall during the same period is between 300 to 450 mm. Maximum daily rainfall
is about 200 mm.  It is observed that average annual rainfall is increasing. Average Temperature
range is between 250 to 310 C. Maximum may rise unto 400 C and may go down to 60 C. Average
temperature is also on increase. Average humidity remains at 80-90%. A picture annual rainfall for
different duration and different years is given in fig. 2. 

Fig. 2 Picture of Rainfall for consecutive years
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2.4 Topography: Ground elevation of the city varies from 0.5 m to 12 m (PWD). Elevation of 60-70%
of the city area is 0.5 to 5 m (PWD) i.e. these areas are low lying. These low lands act as temporary
detention basin during the flood when the rivers are on spate. Lowlands are continuously being
filled up to build new human settlements. In doing so natural open drainage system of the city has
been continuously encroached and in some cases being destroyed. Digital Elevation Model (DEM)
of Dhaka city is shown in fig.3.

2.5 Hydrology: unique river networks surround Dhaka
City. These rivers belong to mainly Brahmaputra
drainage systems. But the Meghna system has also
influences on the water levels of the rivers around
Dhaka.  In the north flows Tongi Khal, on the west
Turag & Buriganga, on the east Balu and
Sitalkhya and on south. All these river systems are
connected to each other forming a garland around
the city. City has also intricate internal drainage
system consisting of small to medium khals
connecting to the river system on all sides. A
picture of peripheral rivers and internal drainage
system can be seen in fig. 4.

2.6 Urban Development of Dhaka City: In order to
understand the issues of urban disaster
management and mitigation of the Dhaka City one
will have to understand its gradual developments
in recent years and particularly, the process of
urbanization in Bangladesh. During the
independence from British rule Bangladesh was
predominantly an agricultural country having rural
population of about 95%. Even at the time of
liberation in 1971 rural population was about 90%.
After 1971 pace of urbanization has been
accelerated tremendously although urbanization in
Bangladesh is slow compared to other countries of
South Asia. At present about 25% of the
population lives in different urban centers. Rate of

Fig. 4: River systems around Dhaka city

Fig.3 DEM of Dhaka city
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expansion of Dhaka city in-terms of area and population is the highest among all the urban centers.
This a common feature in most of the developing countries. Population of Dhaka City has increased
about 10 folds and area has been expanded about 4 times because all the economic activities are
being centered at the capital city. It is projected that in next 25 yrs. Urban population will increase
to 60% and rural population will decrease to 40%. In order to accommodate increasing population
of the city, low lying areas around the city are being filled to develop new settlements, which were
hitherto acted as detention basin to conserve excess river flow during the flood. Moreover, as the
western part of the city has been embanked to make it flood free, many new settlements are coming
up in the low lying areas as a result internal drainage in many parts is suffering giving rise to
temporary inundation i.e. flooding. 

2.7 Drainage and Flooding: Drainage of the city has
been deteriorating for last few years in spite of
many drainage improvement works. Drainage of
the city is dependent on two main factors, i)
operation of the sewage system both storm water
and domestic and ii) water levels in the peripheral
rivers. Flooding of the city is mainly caused by the
water level rise in the surrounding river systems.
Flood of Brahmaputra mainly governs flood
problem of the city. Meghna being in the down
stream controls the recession of the floodwater.
Sometimes, when the Meghna is in spate
backwater effects also causes flooding in

southeastern part of the city. Water Levels
trends of the rivers, e.g. Buriganga,  Turag,
Sitalakhya and Balu is given in fig. 5, 6, 7,
and 8 respectively. Flooding also occurs in
the city due to drainage congestion arising out
of intense rainfall. These kind of flooding
cause damage to road surface, communication
systems and public utility services. If the
water remains stagnated for longer duration, it
deteriorates sanitary conditions and creates
scarcity of safe drinking water. In 1988
almost 95% of the city was flooded disrupting
normal life and the area of inundation was
242 sq km. In 1998 area of inundation was

168 sq km because of the flood protection works in the western part of the city.   Picture of flooding
of the city in 1988 and 1998 is given in fig.9. 

Fig. 5. Water level trend of Buriganga

Fig. 6. Water level trend of Turag

Fig. 7  Water level trend of Sitalakhya
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3.0 History of Disasters in Dhaka City: Dhaka experienced mainly two kinds of disaster, e.g. Flood and
Cyclone. Flood is the most common kind of disaster the city faces in last fifty years since 1954.
Again, the city faces two kinds of flooding, one due to rise in water levels in the adjoining river
system and the other due to drainage congestion arising out of heavy rainfall. Highest hourly
rainfall recorded in Dhaka is to the tune of 162 mm and highest recorded daily rainfall is about 300
mm. three large rivers of the country have total catchments of 1.7 million sq km lying in Bhutan,
China, India & Nepal besides Bangladesh. When excessive rainfall occurs in such a large
catchments huge run-off is generated. When the excessive rainfall occurs in the three catchments
simultaneously, the run-off and rise in water level synchronizes then, the floods of disastrous nature
generally occur. Floods of 1954, ’55, 1968, 1971,1974, 1987 & ’88 and 1998 were of testimony of
this fact. All these flood events occurred due to the simultaneous rise in water levels in the three
major river systems e.g. Ganges, Brahmaputra and Meghna. Besides, these disastrous floods, almost
every year a large portion of the city is inundated when the rivers around Dhaka are in spate during
monsoon due to low topography. 

4.0 Current Practices of Flood Disaster Management: 

Fig. 8  Water level trend of Balu

Fig. 9 Inundation of Dhaka city in 1988 and 1998 floods
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4.1 Government of Bangladesh has undertaken both structural and non-structural measures to mitigate
the flood disaster in the city after the consecutive disastrous floods of 1987 and 1988. Govt. decided
to take up Dhaka Integrated Flood Protection Project (DIFPP) to reduce flood vulnerability and to
mitigate flooding and drainage problems of the city. DIFPP included Construction of Flood
Embankment along the western side, construction of flood walls along west and southern part,
construction of Pump Houses along with detention ponds, improvement of drainage through
renovation of internal natural drainage channels i.e. khals and construction of piped storm sewer
system. DIFPP made an area of 136 sq km flood free. As regards the non-structural means special
flood monitoring system around Dhaka
City has been introduced where water
levels of the rivers around Dhaka is
monitored and forecast for 24 & 48 hr.
are also given on daily basis during June
to September. A picture of daily flood
inundation map prepared by the Flood
Forecasting and Warning Center is
shown in fig. 10. 

4.2  Besides, different Departments and
Agencies   work closely for flood
preparedness and mitigation measures as
per General Guide Lines for Disaster
Management (GGLDM), where
responsibilities of different Govt. Deptt.,
organizations and agencies are
delineated. These guidelines are
applicable for all kinds of disaster.
Dhaka being a capital and Metropolitan
city, many organizations are involved in
management of affairs of the city along with the local government for Dhaka City i.e. Dhaka City
Corporation. For the purpose of Flood and Drainage Management following organizations are
involved:

i) Bangladesh Water Development Board, a nationwide public sector organization: Real
Time Flood Forecasting & Warning System, Construction, Operation and Maintenance of
Flood Embankment, Flood Wall, Pump Houses etc.

ii) Dhaka Water and Sewerage Authority, a public sector organization: Construction,
Operation and Maintenance of public water supply, sanitation and internal drainage
system.

iii) Dhaka City Corporation, Local Govt. Institution, construction, operation & maintenance of
road communication system, preventive health care, solid waste disposal, environmental
protection, disaster preparedness and dissemination of disaster information at community
level etc.

iv) Disaster Management Bureau, a central govt. functionary: Dissemination disaster
information, awareness building, disaster preparedness etc.

v) Directorate of Relief: Supply of essentials to the disaster victims through City Corporation,
NGOs and other bodies,

vi) Bangladesh Telephone and Telegraph Board, a public sector organization: To maintain all
kinds of telecommunication during any disaster,

vii) Civil Defense and Fire Services: To organize search and rescue operation during any
disaster,

viii) Department of Health Services: To ensure preventive measures to stop spreading of
diseases and to undertake curative measures for the disaster victims 

5.0 Application of Climate Forecast: Bangladesh Meteorological Department (BMD) is the only
organization responsible for dissemination of weather and climate information. Based on the

Fig. 10  Flood embankment and flood inundation
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information of BMD and through real time hydro-meteorological data collected by the Hydrological
Services of BWDB, Flood Forecasting Warning Center (FFWC) issues forecast and warning on
flood. FFWC also consults medium and long range weather forecast provided by the European
Center for Medium Range Weather Forecast (ECMRWF) to provide probabilistic forecast on the
flood. FFWC also consults any other weather or climate information available on the web specially
information provided by the Indian Meteorological Department (IMD) daily basis during monsoon. 

6.0 Constraints and Opportunities: Bangladesh being a lower riparian and an agricultural country, both
short and long range climate forecast have many applications e.g. agriculture, fisheries, horticulture,
poultry, livestock etc. apart from flood. Now-a-days agriculture, horticulture, fisheries, livestock
have become capital intensive and advance weather information may play a vital role in optimizing
their productivity and profit. During the flood early warning may save lots of investment.
Government now recognizes this fact but at the users’ level the awareness has not been developed
to that extent as yet. At present, the people responses quickly to cyclone warning in the coastal
areas. They have also started responding to the early warning on the flood in certain areas where
flood is an annual event. Regarding the flood information people wants area specific early warning
as well as long range forecast. In this context the constraints are also noteworthy. Institutional
Development and Capacity of the institutions involved in climate and flood forecasting is not
sufficient to meet the growing demands of the society. Dissemination of information at right time to
right places has not been properly developed. Value adds of the information lies in its wider,
efficient and better utilization. With the climate change and variability becoming a reality the
importance and demand of climate information will increase.
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PUBLIC AWARENESS AND SOCIAL MARKETING

Dr. Suvit Yodmani, Executive Director, 
Asian Disaster Preparedness Center

Discussions during the past two days have touched on several important topics, one of which is public
awareness as prerequisite to popular or public participation and ownership, leading to sustainability and
replication.

It is fitting that this very important topic will be discussed during the last session of this workshop,
hoping that all of us could be better armed or equipped with new approaches or technology to work with
or use to help reduce disasters.

During the very first session we discussed policy, legal and institutional arrangements and we spent
much time talking about political will—how to convince politicians and policy and decision makers to
act—to become supporters if not champions to the cause of disaster mitigation. There are amongst us
here several important and successful politicians and policy makers both at national and local levels, and
I hope to hear from some of them during this session, as political will depends very much on people
including professionals, business and interest groups. Public awareness is a very relevant and key to
creating political will, but sometimes general public awareness will not be enough to convince decision
makers to act. Political will that leads to action is needed. Awareness focused on decision makers and
relevant target groups needs to be created effectively through social marketing tools which will be
explained by two prominent experts: Ms. Susan Frew and Professor Jyotika Ramaprasad.

In applying lessons learned from experience in public awareness raising and social marketing, ADPC has
added another dimension to its work. Having had over 13 years’ experience as regional technical
resource and training center working with technical agencies, during the past 3-4 years, we have been
trying to share information with policy makers in the countries by informing and, if possible, involving
them. Concretely, in the countries we work with, we try to meet with the leaders to brief them about what
we do and what else we could do in accordance with what they need. For example, in my discussion with
H.E. Madame Megawatti almost two years ago when she was Vice President, she kindly suggested that
ADPC should try to find ways of working with and helping the provinces and local governments in
capacity building. In response, we are now working with BAKORNAS and ITB to look for support to
provide systematic community-based disaster management training. We are taking the same approach
with countries such as Bangladesh, Cambodia, India, Lao PDR, Nepal, the Philippines, Sri Lanka,
Thailand and Vietnam, and will attempt to cover every country in due course. Secondly, we feel that
Ministries of Foreign Affairs, Planning and Finance have important roles to play in policy formulation
and decision making, so we try to involve ambassadors by first providing them with briefings about
ADPC, and then inviting those interested to sit on our Board of Trustees—at present, eight ambassadors
are on our 16-member Board. We also invite concerned and keen ambassadors to grace opening and
closing of meetings and workshops and making speeches of encouragement—thereby informing Foreign
Affairs, eg. On video of AUDMP, U.S. and Indian ambassadors can be seen making speeches. We
provided the necessary information. And the Bangladeshi Ambassador will be presiding over the closing
ceremony of the two-week Flood Risk Management course tomorrow afternoon in Bangkok, while the
American Consul-General in Chiang Mai will join the closing ceremony of the Training for Instructors in
Collapsed Structure Search and Rescue and Medical First Responders on Saturday morning 28
September 2002.

Our model of public awareness is raising is being implemented with five broad groups of people of equal
importance: the political leadership, especially Presidents, Prime Ministers and Cabinet Ministers,
technical and professional (civil service, academia, business, NGOs, UN and other regional and multi-
lateral agencies, working with and through government focal points which for Indonesia would be
BAKORNAS); foreign affairs and finance and planning ministries; grassroots and local governments
(e.g. CBDM, AUDMP, etc.); and legislative branches.
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For example, with regards to the legislative branches, last April we organized a workshop for
government officials and MP’s and senators on policy, institutional and legal framework for DM. In
Thailand and invited very experienced and highly respected people like Dr. Britton from New Zealand,
General Rosales from the Philippines, Mr. Tom Brennan from USA, and Mr. David Templeman from
Australia together with our in-house experts to speak to them on their respective countries’ experiences
in DM structure and operation of their agencies. Later on, on the 16th of this month, Mr. David
Templeman, the Director General of Emergency Management Australia (EMA) was invited back to
speak to the Thai senate by the chairman of the senate sub-committee on public participation. Mr.
Templeman’s speech contributed to last Friday’s senate approval of the setting up of a new integrated
DM agency—Disaster Prevention and Relief—within a single Ministry, the Ministry of Interior,
effective as of 2 October 2002. Up to now, at least four agencies within three ministries were involved in
DM. The positive votes by the senate were 102 while negative ones numbered only 35. Prior to the 16th

of September, a large and vocal group within Senate wanted to reject the bill to save costs. The lesson
learned from here is that often objective and foreign experts tend to be more convincing and influential
than local or national sources. But more important still, legislators often have veto as well as positive
voting power, and it is imperative to raise their awareness, understanding, and obtain their support.

My point at the outset is just to share some concrete experiences of ADPC during the past few years as
part of our lessons learned. We believe there are many ways to raise awareness using social marketing
principles and tools to achieve the needed political will, and certainly do not mean to be prescriptive. We
certainly do not want to write a Dale Carnegie book on How to Convience Decision Makers to Act – so
much depends on the target groups at any one time, in any one culture and environment, and this is
where social marketing is so important. I hope that the following presentations and discussions will shed
more light on the importance of public awareness raising and social marketing,  so that we can all use
such tools or strategies to accomplish more effective disaster risk mitigation in order to build safer
communities. ADPC is in fact, about to offer a course on this important topic of social marketing. 



PUBLIC AWARENESS AND SOCIAL MARKETING

Suzanne L. Frew, ADPC Consultant

1. Executive Summary

The challenge of creating effective public awareness campaigns, tools and messages require a new
customized approach developed through social marketing, a technique that explores the individual
characteristics of a specific target audience.  By utilizing basic rules long understood by journalists,
professionals in risk communications have a framework within which to start their process.  Added to
this simple framework are specific indicators inherent in the culture and individuals of each community
or target audience.  These signposts provide rich clues to ways in which to we cam move our audiences
towards implementing actions to reduce hazard risk—our ultimate goal.  

Well-designed partnerships further expand our opportunities for successful communication efforts. Basic
principles of public awareness assist us in developing our strategies and tactics.  This underlying
component of risk reduction is now shifting from the role as an “add on activity” into a fundamental
component of all elements of a holistic risk reduction practice. Experiences from Nepal, Bangladesh and
Sri Lanka provide lessons learned that demonstrate these principles.

2. Introduction

Building public understanding of disaster risk poses a challenge to everyone involved in risk
communication.  Underlying all activities necessary to risk reduction is the need to communicate – a
very simple concept, yet one often very difficult to achieve.  Even more so is the challenge to sustain our
efforts and keep important stakeholders actively interested and engaged in our efforts.

The specific need for effective public awareness methods and tools is understood by those involved in
reducing natural hazard risk throughout most of Asia.  Many country projects currently underway
include components that demonstrate innovative approaches to reaching a wide variety of audiences.
Successful approaches range from street dramas and art competitions in Bangladesh to rickshaw signage
in Sri Lanka to Earthquake Awareness Day in Nepal.  All of these efforts are innovative techniques used
as part of a public awareness or outreach campaign effort.  Still, the challenges for public awareness
effectiveness continue in these and other disaster-prone countries.

It is easy to get caught up in defining what constitutes public awareness.  This danger limits exploration
and possibility.  It places unnatural boundaries around a communication requirement fundamental to all
risk reduction work.  Yet, particularly in funding discussions, a description is often requested.  One
possible description might be offered as:

 the process through which people living in hazard-prone areas come to realize and understand
that they live in areas of risk, know the specific dangers that they are exposed to and the
warnings that are issued, and know the appropriate action to be taken to protect their lives and
minimize property damage. 

Each country or each project group might prefer their own concept or definition, one that works best
within their own culture. Individualized descriptions are important for taking ownership and ensuring
greater success.

While it is well known that the need exists for more effective public awareness, the practice of risk
communication faces many roadblocks.  In recent years industry professionals began taking a holistic
approach, encouraging the incorporation of public awareness as a fundamental component of all risk
reduction activities instead of as an “added on” effort. This shift marks an important change to mitigation
practices. Practitioners, academics and researchers are all becoming increasingly more active in
promoting this practice of weaving the communication efforts throughout the discipline. As this shift
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become more commonplace, the opportunities for a broader, more integrated risk communication
practice grows.

The use of a customized approach known as social marketing has recently begun emerging in the
dialogue regarding risk communication and public awareness/community outreach.  As definitions exist
for this practice in other disciplines such as advertising, a definition for social marketing as it pertains to
disaster risk reduction can also be offered:  

the process of marketing the risk communications message to our audience by learning the
cultural identifiers of our audience and crafting our outreach activities to meet their specific
needs in a customized approach.  

Social marketing may be thought of as a component of the public awareness development process.
Though social marketing practices have long been used in risk communications, the integration of the
term into the hazards community is not commonplace. The term’s definition becomes a bit blurred.
Whether borrowing a term or concept from another discipline and applying to our risk communications
process, or creating new definitions of our own, our primary objective is to reduce risk through an
informed process.  This process involves thorough, thoughtful outreach strategies and tactics. The use of
social marketing in this context can help us address our challenges by providing a general framework,
new perspectives of context, and different ideas regarding the examination of our audiences.  

Many problems compete for attention, funding and commitment in the new millennium. We increase our
ability as change agents in our communities when we implement a customized public awareness
approach based on social marketing techniques.  By gaining a better understanding of our audiences and
crafting our messages for them, we increases the odds that that they will take action to save lives, reduce
property and business losses, and ensure community social and economic sustainability from natural and
technological disasters.

3. Why

Today we are bombarded by many serious community problems.  The reality is that our risk reduction
message competes with many other problems such as water, poverty, literacy, hunger, and air quality—
all critical, many on a day to day, hour to hour basis. The criticality of our messages and campaigns are
important, but perhaps not one that attracts and keeps attention daily.  Yet, we all know, that eventually,
the next flood event will happen.  And earthquake will rumble through a valley destroying homes and
taking lives.  A cyclone will sweep in from the sea and set back crop production for years to come. We
must find new approaches to communicating the human relationship to the natural and built
environment.

We must target our messages to reach specific audiences.  One message or approach does not fit all.  The
disaster world is filled with data—data, data and more data.  It is often difficult to get accurate data
pertinent to our needs, but when we do, the data must be turned into intelligence for our target audience.
Risk information must be placed into a context that our audience can both understand and personally
relate to.  Unless our facts transition into meaningful information to those we are trying to reach, they
will not be heard.  We will lose out in the message competition.

Turning data into intelligence requires understanding the psychology and conditions of our audiences,
our community or communities.  This means thoroughly understanding their decision-making
approaches in order to make that message one that will can be understood to make a difference for that
person individually.  While many believe that the goal of public awareness is to get the message out to
the audience, I suggest that the real goal to motivate them to action.  The process might be considered
one of four steps: hearing, understanding, personalizing and acting. 

First the audience needs to hear our message.  This is itself is challenging to obtain the effective
information and get it out to the community.  Secondly, our audience needs to understand what the
message is that we are conveying.  This means that our messages, tools and designs require effective
communication methods and content.  Since much of the disaster information can be technical—whether
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describing a building strengthening technique or an earthquake risk map—the message has to be one that
transfers knowledge effectively.  Thirdly, that message needs to make sense to the person that hears it.  If
it does not describe a situation that has meaning for him or her, there can be no personalization.  This
step is perhaps the most critical when our goal is not to inform but to motivate to action. This process of
hearing-understanding-personalizing-acting is the one that leads to implementation of risk reduction
behavior.

4. The Elements of Social Marketing and Public Awareness

Moving our audiences through this stepped awareness process to the point where we can measure our
performance through their action is challenging.  Because of this constantly shifting competition of
messages, and the necessity for personalization, customization increases in importance. Three key areas
for customization are approaches or campaigns, tools, and messages.   Often practitioners get caught in
the trap of focusing on either the big strategic picture or the tactical details and do not work on both
levels that are equally needed.  

An analogy from war might best serve to describe the necessity and differences between strategic and
tactical approaches.  For this example, let’s use the hypothetical Battle of the Hill.  In order to win the
war, it has been determined by leadership that our winning strategy must be to capture an important,
well-located hill in enemy territory.  The strategy has been set—but not the details.  How do we capture
it?  The tactical experts are called in to determine how the strategy can be carried out.  The tacticians
begin studying the landscape of the hill in order to move the ground soldiers up to the top of the hill.
How high it is?  Are there trees for cover?  Are there rivers to cross before the climb?  Is it barren rock
with great exposure to the soldiers climbing?  All of these tactical questions must be addressed in order
to understand the landscape of the hill, best protect the soldiers on their mission, and give them a chance
for the greatest success.  

Public awareness and social marketing are much the same.  We must understand the landscape and
conditions of our community and audiences in order for our messages to get through successfully.
Otherwise, our messages, sent out without any knowledge of the landscape, like the soldiers, may die.   

Defining Our Landscape

As in our war analogy, risk communication requires us to clearly define our target audience.  Often the
word community gets used very loosely, without a great deal of thought or research. Doing our research
on an ongoing basis increases our opportunities for successful penetration of those we wish to target.
This research and understand provides us with needed parameters, decision-making opportunities and
ideas for new ways that often we might not have considered.  Community means many things to many
people—it could be the geographical area such as a city or a neighborhood, a profession, or a group of
individuals that represent a subunit within a larger, more defined one.  These audiences or communities
shift constantly, in subtle and not so subtle ways.  

The Journalist’s Rules

For many year journalists from newspapers, television and other print and electronic media have been
going into the field to develop information pieces to give to their audiences.  In doing so, they often use
a method for crafting their message that captures the most important elements of what the audience
needs to know, and how they can reach them.  Five main questions are asked: who, what, where, when,
why and how?  

These same questions provide a useful structure for developing effective public awareness approaches
and tools.  How exactly we choose to apply the questions can vary greatly and is only limited by our
imagination. The Journalist’s Rules is an excellent tool with which we apply our understanding to our
audience—gained through our social marketing research—to the development of individualized public
awareness messages, tools and outreach campaigns.  Yet we must remember to be creative in our
thinking, to ask new questions, take risks, even to the point of being willing to fail in our efforts to
experiment with new approaches.
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Who?  
Who are we trying to reach?  We need to specify and define our target audience. This very important
question requires us to really understand the people we want to reach.  This is where social marketing
research provides important clues.  We must know with whom we are trying to communicate, as every
message can not meet the needs of every person.  

What? 
What do we want them to know or do?  Again, we clarity is important.  If we are not clear what we want
them to understand or do, they will not be either, and it is doubtful that their behavior will change to one
that reduces hazard risk.  If we are clear, we give them the tools that empower them to explain it to other
people.  It will better our chances that they will remember our message when making decisions.
 
Where?  
Where do we put our message? And where do we want them to act?  This can be useful for us in our
public awareness development process and in giving directions.  Do we put our brochures in a local
store? Or a school? Do we want our audience to make changes to their homes or their businesses?

When?  
When do we put our message out?  Timing is very important for reaching an audience that will listen.
Are there special events in which we could carry a banner in a parade (example), or a time period, for
example, just before the beginning of the monsoons or just after school has begun?  Timing of our
outreach is critical.  

This is often called a window of opportunity.  If there has been an event that recently took place that can
give us a “hook” – something that draws the interest of a community that makes them more aware than
normal of what we want to tell them.  This could be a recent earthquake, fire or flood that has taken
place in our own community or one that has received local attention from the media.  

Why?  
Why do they need to know?  Here is our chance to tell them, or remind them, of why they will benefit
from this piece of information. Or why they can be hurt or killed if they do not act on the information we
are giving them.  As with the other W questions, if we know our audience through our social marketing
research, we will know what is the most important to them, why it is the most important, and what we
can do to help them preserve it. If they are very proud of a new school that has resulted from many hard
years of work and effort by the community, our message can be structured to address those hard efforts,
and why by strengthening it against seasonal flooding, they will honor and preserve their efforts.

How?  
How do we craft our risk reduction message, distribute our message and evaluate whether or not our
effort was effective?   This is the step that we most often think of when working on public awareness
efforts.  Yet, often not enough time is taken to research the most effective ways based on a selected
audience. Customization is key.

By using a checklist of social marketing indicators to assist us in crafting our messages to the different
groups, our success will increase. The lack of this individualized approach is possibly one of the reasons
that mitigation efforts have been so difficult to implement in the United States, a country on the forefront
of disaster mitigation understanding, policy and research.  For many years, outreach was not customized
for the individual groups or communities or cultural groups.  Today there is a growing effort to change
this to reflect more cultural sensitivity, to get away from one message fits all. The same holds true for
Asia, and in particular, the efforts of those involved with the Asian Urban Disaster Mitigation Project.

The Role of Culture 

When we look at our target audience—those we most want to reach with our message—we want to
know why that audience behaves and communicates the way it does.  Often their particular speech and
behavior gives the group an identity.  Through watching each other, they learn how to behave.  They



Public Awareness and Social Marketing

Regional Workshop on Best Practices in Disaster Mitigation 385

pass behavior patterns on through many different means of communication such as word of mouth or
writing, street drama and art.  Their knowledge and behavior patterns pass on through the family
structure and through institutions with which they are involved.  Cultural identify is passed down
through the generations.  It is transferred across social networks.  

Our world is getting smaller.  With an increasingly global economy, cultural characteristics often spread
throughout the world where friends, family or business associates might reside, or where economic
connections create reason for sharing cultural characteristics.  Our world and cultures are not static—
urban centers throughout Asia are exploding with rapid population growth and demographic shifts, while
the earth’s natural environment is changing and our built environment continues to grow in density.  We
must pay careful attention to these indicators.  

Changes may also be based on shifts in local economics, natural events, and political unrest.  From one
year to the next, even subtle things in our communities can change, such as the emergence of an informal
community leader that can help us.  We must listen and watch for these changes constantly.

Connecting Culture to Public Awareness 

By learning the details of the culture and behavior specific to our audience, we gain needed insight into
how to reach them.  We learn ways to motivate them into action.  By not paying attention to often easily
observable indicators, we miss rich opportunities to craft and distribute powerful messages.  

Through research, and focusing on the history and culture of the group we are reaching out to, we create
a much better chance of identifying cultural similarities and differences.  Because outreach work with
natural hazards and mitigation is often challenged by limited resources and staff positions, it is essential
that we make our efforts efficient and effective.   

Social Marketing Descriptors

The importance of culture is often overlooked in public awareness discussions; however, its role deeply
impacts our work.   Cultural identifiers provide clues that make our job more efficient and effective.
Ignoring them is like ignoring a traffic sign.   These indicators provide details on social hierarchy,
economic issues and lifestyles and decision-making processes.

Cultural identifiers are evident in every community, region and country.  By studying these descriptors,
we begin to understand the unique characteristics of each different community.  We also learn about the
roadblocks to expect and the methods that will help us break through them.

In Multicultural Marketing: Selling to a Diverse America,  (Marlene Rossman, 1994) the challenges are
described that marketers in the United States face, now that the country is rapidly reflecting many
diverse population groups from around the world.  Rossman’s overview of the how we look at our
audience, incorporated into many of the key points below, provides a tactical starting point in the social
marketing process.  

Through selected key indicators, we can build a personalized checklist regarding the psychology and
landscape of our target audiences.  Each jurisdiction, urban or rural, has unique qualities.  While many
different descriptors can be identified, the ones following provide a starting point for building an
accurate profile of our audience.  Through these, we begin the process of defining our target community.  

Exposure to hazards
What particular hazard or group of hazards is our audience exposed to?  What are they familiar with
through experience?  (May be multiple hazards.)

Language 
What are the languages used within and among our communities?  What are the differences in dialect,
regional tone?  For example, there are over 30 known languages in the Asian Indian subgroups (India,
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Pakistan and Bangladesh) and hundreds of dialects. How many are spoken within our community?
Within the same neighborhood?

Time 
Time perception varies between different audiences.  Is time perceived the same way or differently?

Religion
The religious foundation can dramatically impact decision-making.  We need to understand how our
public awareness messages, and risk reduction attitudes in general, fit in with our audience’s basic
beliefs.  Religion can impact the way an individual perceives message content, the timing of its delivery
and the approach used.  When we look to other nations for public awareness examples, it is important
that we adjust our strategies and tactics to reflect the religious differences of our target group. 

For example, the Philippines is the only Christina nation in Asia, and most are Roman Catholic. Asian
Indians are mostly Hindu or Moslem, and this differs between regions and classes. Buddhism and
Jainism are practiced in Sri Lanka. Confucianism has major religious influences in Vietnam.  As
outreach methods are shared, the influences of these religious practices need to be taken into account. 

Ethnicity/Race
What role does it play in our outreach message and approach?  This could impact the images that are
used in photographs or other images in a campaign.  It could also impact the particularly types of media
that one race is more likely to pay attention to than another is.

Group identification (group think)
How do our audience think – mostly as a group or does it prefer to make its decisions as an individual?
College students might desire a different approach than a community organization.   It is the use of “we”
versus “I” in targeting certain markets, packaging the information and helping the group relate to the
information we are providing.

Population changes 
Migration patterns are important to watch in understanding the audiences—in a region, a city and even
within a neighborhood.

Acceptance of new technologies
What is our audience’s relationship with new technologies?  Do they trust it or have access to it?
Perhaps radio might be the most appropriate method in the rural areas where in the urban area television
might be the best approach.   This is also an important issue if we are asking them to address new
techniques, such as home construction methods differ from local tradition. 

Age and generation differences
Are there major differences in the generation’s thinking?  In our approaches to reach them? In the type
of images used?  

Formality
Different methods and communication might be needed to appeal to certain ranks or castes within
society.

Openness to change
Difference between messages – emphasizing benefits and strengths of new approaches versus putting
down older, traditional ways.  Who supports embracing new ways and technologies?  Which age group,
educational level?  Who will have the most influence?

Formal and informal champions
Who is respected in the specific community you want to reach?  Some hold established formal
leadership positions and some are those “wise men or women” that people turn to informally for
guidance.
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Integration of different cultures
Groups that have migrated to new areas or regions either assimilate or adopt local values and behaviors
while others add elements of the new culture without abandoning their own traditions.  Can we address
these in our messages?

Globalization
How “global” has our audience become?  Are they being influenced by new ways, traditions beyond
their own local community?  Has this influence extended out to their nation or internationally?

Historical conflicts 
Are there any issues within our target community that we should address appropriately?  Are there local
conflicts based on religious differences, national wars or international or cross-border conflicts>

Celebrated traditions
Different ways that traditions celebration are excellent ways to get the message out such as through
traditional dance, song, theatre, shadow puppets. Can we utilize these in our imagery or presentation?  

Community networks
How do relationships work in our target community, particularly in getting the word out or in adopting
new risk reducing efforts?

Media
Which media has worked most successfully in reaching out to our target audience?  Are there new
opportunities to use media?  Or new partners?

Once we carefully consider such elements, we can begin the customization of our outreach messages,
tools and informational/educational campaigns.   All communities have experiences with other critical
issues from which we can learn from regarding how our target community responds to public awareness
campaigns.  We need to properly research our audiences.  We need to compare our experiences with
those of others to learn about what has worked and what hasn’t worked.  And we need to try new things.

Partnerships: An Emerging Trend

Public-private partnerships have emerged as an important element in successful public awareness efforts
to reduce natural hazard risk. Unfortunately, they are difficult to build and sustain. The right people need
to be brought together.  A well-targeted initiative from which all partners can benefit must be designed
and implemented. A clear framework that helps sustained success for everyone needs to be established.
By understanding the underlying and often unspoken needs of the players, identifying limitations and
creating new opportunities for all involved, “risky” partnerships can succeed—and be sustained.

Partnerships are more complex than working alone, especially when deciding on the outreach message
and the work involved.  Partnering poses a threat to the assurance that one group will get its own way.
Yet a partnership also creates greater possibilities for many different ways of success.  Through their
combined efforts, partnerships can develop a clearer picture of the audience for social marketing
research.  Through combined efforts, more information distribution channels can be opened, more
spokes persons can be called upon, and resources provided. 

By joining forces with those that often think and act differently, partners embark on a broader, more
opportunistic and personally rewarding journey to meet the complex challenges of risk reduction.

Ten Keys to Successful Partnerships 

1) Define the risks for each partner and participant
2) Identify the cultural differences of each partner 
3) Match the mission of each partner – make it a win-win relationship
4) Define and address the rewards and recognition preferred  of each partner
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5) Engage those individuals within each partnering group who can “champion” your outreach
efforts

6) Define the time critical mileposts or timelines for each partner
7) Continually educate each partner on the outreach efforts, developments, success and

changes
8) Document the successes, problems and lessons learned experienced in the partnership
9) Commit partners to spend time together (physically) 
10) Publicize and celebrate partnership successes

Basic Principles of Public Awareness 

As we begin our process of public awareness, and engage in our social marketing research the basic
principles can help us in developing our strategies and tactics:

• Involve community
• Customize for audiences – use cultural indicators
• Create effective strategic approaches, tools and messages
• Be creative and take risks
• Create ownership by our communities or audiences
• Incorporate local community perspectives
• Create two-way communications
• Aggressively involve community leaders
• Speak with one voice on message issues (particularly if partners are involved)
• Evaluate and measure performance
• Repeat, repeat, repeat

Celebrating Successes

And perhaps one of the most critical components is to celebrate the successes that we have.  This often
does not happen.  The psychology of celebrating the successful completion of even small steps further
strengthens our dedication and creates great good will with those we have involved in the process,
particularly our audiences and donor partners.  

The old saying that success breeds success is especially true when considering we are dealing with a
subject that is often difficult to keep alive on a daily basis.  Through this celebration, we attract more
people to join our efforts and develop greater interest in those we are ultimately trying to reach.

5. Issues to consider
 
 The following are some ideas to consider and questions to pose at the beginning of a public awareness
effort. 

 
 Participation—Engaging members of our target communities provides excellent opportunities for direct
involvement, greater understanding, and ultimately, more acceptances by those we are trying to reach.
Nepal and Indonesia found this with their School Earthquake Safety Program, as did Sri Lanka with its
Disaster Safety Days.

 
 Sustainability—As we work on our public awareness efforts we need to carefully choose which manner
will be the most long lasting—if this is our goal.  Some efforts may only be short term, but usually only
as a small step in a much larger plan.  As we think about our plan, we can think of ways to build in
lasting impact and participation.  By getting others engaged and committed we have a much better
chance to create a foundation for efforts to build upon. Both Indonesia and Nepal’s project found ways
in which sustainability has been addressed, though funding always continues to be an issue.

 
 Knowledge transfer—Mitigation is a difficult concept for many.  Changing old patterns to reduce risk
often means changing traditional approaches or educating leading individuals on ways in which they can
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become leaders.  Unless the information is translated into everyday common terms for the average
audience, most will not be able to understand how it can apply to them.  Political leaders need to
understand in terms that they can use and find beneficial for work.  This may be quite different from a
leader for a non-governmental organization (NGO).  Children also need clearly understandable ways and
methods that they can use the information.  

 
 Media, communications and other tools—When we consider which media to use to get out our
messages, we again return to what has been most successful with the audience we are trying to reach.  It
is important to consider all forms of media when reaching out, not just ones such as newspaper or
television. By expanding our methods of communicating we can reach different audiences using
different senses, not just visual.  While electronic media might be important for some regions, other
regions it might inadequate in its coverage of our audience, particularly in the rural communities or ones
where electronic or print media do not reach.  

 
 Creative forms of media include more traditional forms of communications that have been used through
the centuries for passing on information or stories.  Orally based cultures might have great opportunities
for the use of oral history, storytelling, dance theatre and puppets.  These communication methods
actively engage an audience where maps often do not.  However, the use of maps, whether paper or
electronic or a Geographical Information System (GIS) might be the most appropriate method.  Video,
CD-ROM and the Internet also work well with interactive audiences, as do interactive exhibits.

 
 National institutionalization—Taking a local effort and making it national requires good infrastructure,
good public relations and champions that can take the message forward to apply it to a national model.  

 
 Quality control—Making sure that the message is accurate in its technical and social context is essential.
Often times in translations, slight variations on wording shifts meaning, not just in technical terms but in
what that might mean to a different audience.   Keep quality checks on the work in progress as well as
after the translation is completed.   Quality control becomes more complicated when partners become
involved.  The quality control becomes even more important, as each partner should be able to approve
the work before it is released to the public.

 
 Evaluating and setting milestones—What often gets missed is the method for evaluating how well our
efforts have done.  By setting up tools for evaluating our work early on in our strategy, we can begin to
measure our performance so and make adjustments as needed.  By creating a two-way communication
flow with our audiences, we begin to work with them more successfully.  This can be done through
personal interviews, surveys, casual or formal conversations, or many other tools.  Milestones or specific
times when one steps back to review the work are essential to keep on track with public awareness
efforts.  These are internal to our team and can be identified early on or throughout the process, as they
become evident. 
 
6. Case Studies: Lessons learned from the AUDMP Projects

While many lessons were learned over the years from the varying project, three of them provided
specific lessons learned in the area of public awareness.  

Bangladesh
• Design in context, reflecting cultures and beliefs
• Ensure local people are the real participants and feel ownership
• Few initiatives do not support the illiterate population

Sri Lanka
• Materials must be developed in the local language, especially with technical terms
• Short educations/training are the best
• NGOs are best in gaining approval with the community

Katmandu Valley, Nepal
• Public awareness must be integrated into all risk reduction activities
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• Different audiences require different messages
o Politicians/decisionmaker- risk reduction is a development issue
o Community – understanding risk and reduction measures

All projects led to conclusions regarding the continuing challenges faced by the project staffs.  These
words of wisdom included:

• Ensure real participation and ownership
• Create incentives for participation
• Get funding
• Sustain initiatives
• Measure performance

Conclusion

Each community represents an entire universe all unto itself, complex and remarkable.  In order to
embrace the wide diversity of individuals within our communities, or within the community’s
neighborhoods, we need to learn who are audience is—who they are, how they think and what impacts
their unique decision making process.  In doing this we can begin to reach all population segments of a
community.  This is applying a social marketing approach to a public awareness effort.  

By engaging in such a targeted social marketing process, we are better equipped to design customized
public awareness tools, messages and informational/educational campaigns.  We can more effectively
choose our distribution methods and develop strategies that engage the target audiences more effectively.

Our country projects from Bangladesh, Sri Lanka and Nepal provide excellent examples of efforts that
reached the community.  While the projects face continuing challenges—be it funding, sustainability or
new ways to engage their communities, their replication in new cities have proven that the lessons
learned can be successfully applied.  For all public awareness projects, our challenge is to continue to
work creatively, with open minds to the problems we face, and to realize that our efforts make a
difference.



RAISING AWARENESS THROUGH PUBLIC CAMPAIGN UNDER
BANGLADESH URBAN DISASTER MITIGATION PROJECT (BUDMP)

Monzu Morshed and Nurul Huda, CARE Bangladesh

Introduction:

Raising awareness through public campaign is the process of bringing together all feasible and practical
inter sectored social allies to raise community awareness of and demand for a particular development
program, to assist in the delivery of resources and services and to strengthen community participation for
sustainability and self reliance.

The program include education, information, warnings ideally aim to achieve a high degree of self-
reliance.

Public Awareness in disaster management is the process by which vulnerable population understands the
nature of hazards and their potential for disaster, as well as the appropriate mitigation strategies.
Preparedness measures and response efforts to alleviate or totally remove the negative effects in order to
save life and property.

From the beginning of BUDMP it has been emphasized on awareness to mitigate flood hazards in two
working municipalities and ideally aim to achieve to:

• increase public awareness on flood hazard, knowledge and ability to organize for self reliance 
• help people to be motivated to know about their role and responsibilities in flood urban hazard

mitigation 
• understand and modify community's ideas for what to do during, after and pre flood situation.
• mobilize all available resources at community level
• make safer urban community through utilizing their resources
• make sustainable BUDMP's initiatives
• bring social integrity to face hazardous situation. 

Factors Considered in public awareness under BUDMP:  

The following factors are considered in order to undertake public awareness program:

• National policy: Public information is defined based on in depth and comprehensive
understanding of a country's socio cultural and politico-economic contexts.

• Community experience of disaster: Intensified programming at selected pressure points
• Indigenous coping mechanism of community: For self-sustaining process.
• Expectancy and dependency factors, which may have led communities to become over

dependent on government and non-government assistance.
• Education level, customs and beliefs of community: Carefully planned and cost for feasibility so

as to ensure that demand created in the mobilizing process is met. 
• Both bottom up and top down approach are followed
• Community relevant messages: Considered basic community needs in pre, during and post

disaster situation.
• Avoid community's sensitive messages.
• Applied easy communicable media.
• Considered cost effectiveness of project resources.
• Involvement of MDMC, ensure civil society and community participation
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Factors considered in articulation of public information in BUDMP:

With a view to conduct effective public awareness program it is prime need to articulate effective public
information, which is very much relevant with the objectives of the project. Considering strengths,
weaknesses, opportunities and constraints, BUDMP imparts footsteps regarding public awareness
program. Through consultation with all level of project partners BUDMP articulates public information
as following consensus points:  

Use symbolic but easy to understandable to community
Easy language
Attractive but not funny
Realistic and easy to understand
Followed national broadcasting system
Replicable: uses various means of conveying the same message
Highlights problems but information was solution oriented
Target audience worthy

Activities Undertaken in BUDMP for Public Awareness:

Activities Target Audience
Dissemination of project output (e.g.- R &
R Map and Contingency Plan)

Municipality Office Bearers and Community

Printed Visual Aids (Poster, brochure, paper
cap, placards, festoons etc.)

Mass people

Periodic Publication (News Letter, Wall
Magazine, Disaster Awareness Booklet)

Municipality, Civil Societies, Other professional,
Government Officials etc.

Cultural events (Drama, Folk songs, Art &
Essay Competition, debate, Art Exhibition,
Rally, Fashion Show etc.)

Mass people, Student

Simulation and Dummy Show piece Municipality Office Bearers, Volunteers and Mass
people

Sharing Experiences (AGM, Different
Meetings e.g.- Municipality Chairmen
Association & Workshop etc.)

Key Disaster Players, Other Professional and
Community

Display (Signboard on Rickshaw, Official
letter head pad/envelop, Billboards & wall
painting) 

Mass people, Other professional and Government and
Non Government Officials

Civil Society Training & Student
Orientation

Civil Society, Students, Guardians & Teachers 

Audio Visual Aids (Use Cable Network,
Movie Hall) 

Mass people 

Video documentary films International community, National intellectuals and
community etc. 

Cross Visits Other Municipality Officials, PNGO Staff

Effectiveness Measures: 

After disseminating each public information in the media, BUDMP monitors very closely its'
effectiveness, acceptability, sensitivity to the community. It is very pleasing matter for BUDMP that no
sensitiveness found regarding the matter, even nobody undervalued the initiatives. On the other hand
BUDMP can conclude following ways regarding effectiveness of public awareness:

• Initiatives were useful to the targeted audience 
• Impact of the initiatives were encouraging
• Initiatives in large scale might have more impact than what have done under BUDMP
• Vulnerable populations in the targeted areas know about urban hazards.



Public Awareness and Social Marketing

Regional Workshop on Best Practices in Disaster Mitigation 393

Difficulties/Constrained encountered:

As because public awareness program is exclusively designed for public, it contains some limitations
also. In the conduction of public awareness program, BUDMP faces some difficulties/constraints as
follows:

• Few initiatives (cultural events, video documentation etc.) are very much expansive
• Longevity of awareness items (poster, signboard & wall painting) depend on the community's

motive
• Some items are time consuming e.g.- debate and art competition
• Very difficult to control people in some items like drama, songs and poetry competition.
• Few initiatives do not suit with illiterate people, e.g.- poster
• For some initiatives it needs approval from the authority like school program, teachers' training,

movie hall message dissemination etc.
• Few initiatives creates traffic jam in the road e.g.- rally
• Faced embarrassing situation when some participants asked for honorarium in training 



PUBLIC AWARENESS AND SOCIAL MARKETING:
EXPERIENCES OF KVERMP

Amod Mani Dixit, Mahesh Nakarmi, Shiva Bahadur Pradhanang, Sriram Singh Basnet,
Bishnu Hari Pandey, Jitendra Bothara, Kiran Pokhrel, Bijay Upadyay, Ramesh

Guragain, Brian Tucker, Laura Dwelley Samant,
National Society for Earthquake Technology

Approach adopted for Public Awareness and Social Marketing

• Raising public awareness was one of the objectives of the Kathmandu Valley Earthquake
Risk Management Project (KVERMP).

• We did realize that there was very little knowledge in Nepal on earthquake risk and
preparedness despite a long history of geological studies. The living memory of the last
devastating earthquake of 1934 almost faded with the society, and the lessons of the more
recent 1988 earthquake was not being propagated or respected.

• Awareness raising targeted all sections of the society: from officials and decision-makers at
the central government through the municipal authorities and communities in the municipal
and village wards. It also targeted the influential members of the private sector, and
international community and representatives of donor agencies resident in Kathmandu
Valley. Influential organizations abroad concerning Kathmandu Valley’s earthquake risk
were also specific targets of our awareness-raising program. 

• The awareness-raising programs of KVERMP tried to cover different sector because all
sector have responsibilities of disaster risk reduction. 

• Students, teachers, parents, and school management systems were specific target groups.
Similarly, the awareness-raising program included activities targeted towards professional
engineers, architects, geologists, medical personnel, insurers, and masons. 

• KVERMP covered only the Kathmandu Valley. However, many of our awareness raising
efforts influenced much larger area. 

• All available and affordable means of awareness raising, e.g., radio; public lecture,
pamphlet, fliers, publications and so on were considered as the awareness materials. Later,
we could add exhibition, shake table demonstration, drills and simulations, and study visits
to the retrofit also as awareness raising tools.

• Awareness raising was regarded much more than transferring of knowledge and
information; it included also internalization of the knowledge and ultimately its ownership
and use, as much as possible, in day to day life. 

• Raising awareness was, in fact, a crucial component of every activity under KVERMP.
Every activity we undertook was shaped to raise the awareness of different groups -
government officials, media, international agencies, etc.  

o Specifically, our emphasis in developing the earthquake scenario was not in
producing precise, technically sophisticated results, but in involving all key
institutions in developing and understanding simple technical results. 

• The objectives of awareness raising were different for the different target groups. 

o At the level of decision-makers and politicians, the objective was to convince them
that disaster risk reduction is a development issue, and it is achievable even in a
developing country such as Nepal.

o At community level: the objective was to enable them to understand the risk and to
identify possible measures that could be taken to gradually reduce it. To create
public demand for risk reduction was another objective.
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Scope and Method of Awareness Raising and Social Marketing
Activities undertaken are listed in the following Table. Some of the main activities are
described below.

Earthquake Safety Day (ESD):

At NSET’s request, Government of Nepal declared January 15 (or 16) as the Earthquake
Safety Day of Nepal, and established an Earthquake Safety Day National Committee (ESD
NatCom) for observing the Day annually throughout Nepal. ESD NatCom draws
representatives from all emergency response organizations and critical facilities management.
The Hon. Minister of Science and Technology chairs it. 

• Establishment of ESD NatCom has provided the basis of sustainability.

• ESD is the culmination of earthquake risk management works implemented in the
country in the preceding 12 months, and allows taking stock of the achievements and
shortcomings.

• So far 4 ESDs have been organized. The ESD program typically has been 7-10 days,
including: 

 i. Symposium of Experiences in disaster Risk Reduction, (usually participated by
scientists of the region), 

 ii. Awareness speech by the Minister Science & Technology in the morning, 

 iii. Earthquake Safety Day Rally passing through the streets, 

 iv. National Meeting with participation of dignitaries, 

 v. Annual press conference on NSET efforts in Earthquake Risk Management Action
Plan Implementation

 vi. Earthquake Safety Exhibition with 

a) Shake table demonstration, 

b) Real scale model of earthquake-resistant construction, 

c) Exhibition of historical photographs of past earthquakes, 

d) Organization of exhibits by 35 institutions on aspects of earthquake disaster
response and preparedness. About 10,000 persons visit the exhibition
typically.

Public talks about Kathmandu Valley’s Earthquake Risk
Throughout the course of this project, we gave lectures about Kathmandu Valley’s earthquake
risk.  We sought invitations at such gatherings as meetings of Rotary Clubs, the Scout
Jamborees, IDNDR-Day activities and trade association meetings.  Giving such talks not only
informed the public about the Kathmandu Valley’s earthquake risk, but it also gave us
feedback on the concerns and perceptions of the public, which helped us tailor our public
awareness campaign subsequently. 

The extent of this activity increased several times over during project implementation. 

Radio/TV Programs
NSET and Sagarmatha, the local non-profit and highly respected FM Radio Channel
collaborated to air weekly programs on Earthquake Safety. The program is successful and
continued till date.

Increasingly, NSET management and professionals are invited by national and international
radio/TV channel to deliberate on aspects of earthquake risk in Kathmandu.

Engineering students in building inventory and vulnerability assessment
Last year, we conducted building inventory and vulnerability assessment with the involvement
of about 100 students of different engineering colleges who learned during the process
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significant aspects of earthquake vulnerability analysis of existing building. This aspect is
usually not included in the traditional curricula of engineering studies

Impact of Awareness Raising Activities
NSET did not carry out specific survey to estimate the impact of KVERMP awareness-raising
efforts. Limited survey undertaken in 1998, about 12 months after the start of KVERMP to
assess the level of awareness and the readiness of Kathmandu resident’s to invest in
earthquake risk assessment showed high level of awareness as well as readiness. The study
itself does not allow the credits to KVERMP. However, there are several evidences that
indirectly show the tremendous positive impact of KVERMP process in raising earthquake
awareness in Kathmandu Valley and in Nepal. Some of these are listed below:

• In the last part of KVERMP there was a sharp increase in the number of request for lecture
on earthquake risk of Kathmandu and ways to reduce it from various communities and
organizations including VDCs, municipalities, professional groups, business community,
international agencies, UN agencies, academic institutions, and NGOs/INGOs. Such
requests are constant nowadays.

• There has been a sharp increase in the number of earthquake-related articles in print media.
The topic is covered in electronic media also very frequently.

• Many of the producers of construction materials (steel, bricks, cement) refer now to the
earthquake hazard for marketing their product as giving earthquake-resistance.

• Greater demand for the implementation of the national building code in construction.
Earthquake Safety Forum – a technical committee devoted to earthquake safety
enhancement of new constructions, and drawing members from various institutions, has
been established. It is assisting municipalities in charting out regulation for incorporating
seismic code provisions into the building permit process.

• The health sector disaster preparedness and emergency response plan considers MMI IX as
the worst-case scenario to base the plan.

• Tremendous increase in the respect on NSET. Likewise, the perceived responsibility has
also increased. NSET continued to be a member of several specialized committees created
by the government.

• The Ministry of Home Affairs implemented a JICA-sponsored project for earthquake
disaster mitigation planning for Kathmandu Valley during 2001-2002. This is the direct
impact of NSET’s KVERMP.

• There is an increase in the number of request for technical assistance for the
construction/retrofitting of public and private schools. Agencies that assisted communities
to construct school building now approach NSET for technical assistance in increasing
numbers.
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POLICY INITIATIVE

Earthquake Safety Day

National Meeting √ √ √ √

Symposium √ √ √

ES Rally √ √ √ √ √ √ √ √ √ √

Earthquake Safety Exhibition √ √ √ √ √ √ √ √ √ √ √

Shake table demo √ √ √ √ √ √ √ √ √ √

Street Drama √ √

ESD became sustained
because:

• Minister MOST
chairs the ESD Nat
Com

28 members including NSET

4 ESDs completed
successfully

Wonderful target audiences

Essay & Poem Competition at
national scale √

Art Competition for Kathmandu
Valley School Children √

EARTHQUAKE DAMAGE
SCENARIO & ACTION
PLANNING PROCESS

√ √ √ √ √ √

Involvement of stakeholders
in preparation, and them
identifying doable actions
made it very useful.

PUBLICATIONS

Earthquake Scenario of KV
(Nepali, English √ √ √ √ √ √ √ Strong Convincing Tool

Regional W
orkshop on Best Practices in D

isaster M
itigation                                                                          397

Public Aw
areness and Social M

arketing



Awareness Raising Strategy

Pa
rt

ne
ri

ng
in

st
itu

tio
ns

G
en

er
al

 p
ub

lic

Sc
ho

ol
 C

hi
ld

re
n

T
ea

ch
er

s

M
un

ic
ip

al
A

ut
ho

ri
tie

s

Pr
of

es
si

on
al

s

D
ec

is
io

n 
M

ak
er

s

Po
lic

y 
M

ak
er

s

H
ou

se
 O

w
ne

rs

M
as

on
s,

T
ec

hn
ic

ia
ns

D
on

or
s

R
em

ar
ks

KV Earthquake Risk Management
Action Plan √ √ √ √ √

Flier, Poster, Video √ √ √ √

Calendar √ √ √ √ √ √ √ √ √ √ √
Focused on non-engineered
constructions

Manual for Earthquake-resistant
construction of school buildings:
Protection of Educational
Buildings Against Earthquake

√ √ √ √

Bhaicha; a comic book √ √ √ √ √ √ √ √ √ √ √

FAQ on Earthquakes √ √ √ √ √ √ √ √ √ √ √

LECTURE/SEMINARS,
ORIENTATION PROGRAMS
ON EARTHQUAKE RISK AND
ERM

Rotary/Lion Clubs √ About one program per month

International agencies, donor
agencies resident in Kathmandu √ About 6 programs per year

Flier, Poster, Video √ √ √ √

CONSULTATION TO HOUSE-
OWNERS

Friday consultation to house-
owners √ Very successful program
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COMMUNITY-BASED
TRAINING PROGRAMS

To school teachers, parents,
community leaders √

Specially before and during
school retrofit programs

To residents of municipal wards √ √

Specially during the
establishment of Ward
Disaster Management
Committee

PAPER PRESENTATION TO
NATIONAL AND
INTERNATIONAL
CONFERENCES

√

To school teachers, parents,
community leaders √

Specially before and during
school retrofit programs

KV Earthquake Risk Management
Action Plan √ √ √ √ √

Flier, Poster, Video √ √ √ √
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Lessons Learned

• Establishment of the Earthquake Safety Day helped much in awareness raising. There is a tremendous
opportunity for replicating the successes of our School Earthquake Safety Program. We are now
working very closely with the Ministry of Education and its subordinate agencies. The response
received from various institutions of the replication cities of Pokhara and Dharan has been very positive.
It is necessary now to initiate a planning process to identify optimal programs for the cities for
earthquake risk management. Given financial constraints, NSET has developed a strategy to link the
earthquake risk management activities with its other programs such as the Environmental Mapping
program for the municipalities (NSET has been implementing such mapping programs for
municipalities with financial support from RUDO South Asia).

• There is a marked increase in the level of awareness on earthquake risk and possibilities of preparedness
among the general public of Kathmandu Valley thanks largely to the implementation of KVERMP. A
simple survey of 1500 households, carried out by GHI and NSET-Nepal showed a relatively high level
of felt-need for seismic safety. Obviously there is a shift in attitude from the traditional fatalistic
approach to that of action.

• Representatives of the business community, especially those producing construction materials such as
bricks and steel, and those producing/trading in supply of emergency materials are increasingly
interested in working with NSET-Nepal to learn more about their role in disaster management and
emergency response planning.

• Training programs organized by NSET-Nepal for the media representatives during the past two years
have a positive imprint in the quality of coverage on the media. There were more than 12 interviews
aired through the radio, more than 4 TV interviews and chat programs. Total coverage of KVERMP and
IDNDR Day activities during the past two years by the national print media exceed 200 items.

• Scenario and action planning process helped propagate pertinent suggestions and advice from the
science of seismology, earthquake engineering and geology to administrators, decision/policy makers
and the common man. It helped create gradually a demand for a practical use of science in disaster
mitigation.

• Awareness raising became part of all project components. Raising awareness was originally stated as a
project objective, but as we worked it became clear that raising awareness was, in fact, a crucial
component of everything we were doing.  Every activity we undertook was shaped to raise the
awareness of different groups - government officials, media, international agencies, etc.   

• As an additional note, we were surprised to find that release of the results of loss estimates did not
create any panic in the population. It rather made a larger part of the society wanting to improve the
situation.  This leads us to believe that the traditional belief of possible generation of panic should not be
used as an excuse for not releasing information on risk.



EFFECTIVE PUBLIC AWARENESS STRATEGY FOR DISASTER
MITIGATION: EXAMPLES FROM SRI LANKA

Lionel Hewawasam, Center for Housing Planning and Building

ABSTRACT
The purpose of this paper is to highlight the strategies applied for awareness creation in
Disaster Mitigation and discuss lessons learnt by SLUMDMP, the Asian Urban Disaster
Mitigation Program (AUDM) Project of Sri Lanka. The introductory remarks of the paper
explain the situation of overall process of Disaster Management in Sri Lanka at the time of
commissioning the project activities, which was during the latter part of 1997. Further, it
highlights the nature of the behavior of the vulnerable communities on pre, during and post
disaster situations. The government intervention in disaster management had been a reactive
approach. The stakeholder participation in disaster management process has not been a
coordinated effort. Everybody has been working within his or her own domains. 

SLUMDMP intended to create a healthy environment through the application of effective
public awareness mechanisms for the successful implementation of its activities during the
Demonstration and Replication Phases. Disaster Mitigation was a new concept for almost all
the stakeholders and vulnerable communities. Therefore, awareness creation on this particular
theme had been a must at the very beginning of project activities in the country. 

The target group selected for the public awareness programmes was a heterogeneous crowd in
which different groups of personnel represented with different levels of age; income, social
status, education etc. In addition to the reason indicated above, the target group was selected
with such a wide variety due to several other reasons, which are given below;

(a)   Responsibility and commitment of stakeholders differ from each other
(b) Sustainability of Public awareness in disaster mitigation efforts in long term

operation

Sri Lanka Project considered the needs and characteristics of the audience prior to training the
target groups. The effectiveness of public awareness activities carried out by the Sri Lanka
Project contributed to the successful implementation of its activities and in some cases the
vulnerable communities started thinking in broader sense of initiating structural mitigation
related activities, which are of course beyond the limits of the projects. 

The problems encountered and the lessons learnt during the project period can be looked at in
two different angles viz. (i) common problems and lessons and (ii) project specific problems
and lessons.  These lessons are highlighted and discussed with concluding remarks of this
paper.         



Public Awareness and Social Marketing

Regional Workshop on Best Practices in Disaster Mitigation402

Introduction

At the time of commissioning the Asian Urban Disaster Mitigation Programme (AUDMP) Project, i.e.
SLUMDMP, in Sri Lanka, disaster response, which is falling within the purview of post disaster
recovery phase, has been popularly practiced by most of the stakeholders involved within the whole
process of Disaster Management. The reason for such limited approach could be a situation that has been
mistakenly understood or implemented by them. Activities or programmes related to pre-disaster risk
reduction phase have not been implemented or undertaken on macro scale other than activities carried
out or programmes implemented individually by relevant stakeholders in isolation on different disaster
situations. 

The disaster relief offered by the Department of Social Services through district and divisional
administrative network created a narrow-minded vision or understanding among the general public who
are vulnerable to natural disasters that it was the only possible solution on the occurrences of disasters.
The temptation of the vulnerable communities to receive disaster relief either from the government or
Non Governmental Organisations (N.G.OO) deviated themselves from a lifestyle linked with disaster
preparedness. The reason for the creation of such a situation could be the non-existence or lack of
awareness creation initiatives amongst vulnerable communities. 

There are lots of stakeholders functioning within the overall process of disaster management in the
country. Lack or coordination among them is the most unfortunate situation. On the other hand,
responsibilities have not been vested in any organization in most of the cases such as floods, landslides,
cyclones, droughts etc. other than the coastal protection, which is being governed by the Coast
Conservation Act. The absence of a legal framework for disaster management hinders to a certain extent
the possibilities of creating awareness amongst vulnerable communities. This leads to a situation where
the vulnerable communities cannot understand to whom they should speak to when they are in a specific
disastrous situation.

SLUMDMP Intention

So, what was intended at the very beginning of SLUMDMP, the AUDMP Country Project in Sri Lanka?
At the very inception of SLUMDMP, it was intended to create a healthy environment to work with the
people vulnerable to natural disasters through launching public awareness programmes. This was
planned out with a view to carrying out the successful implementation of SLUMDMP's Demonstration
Project related activities in Ratnapura Municipal Council (RMC) area and subsequent replication of
success stories in Nawalapitiya Urban Council (NUC) area and Kandy Municipal Council (KMC) area.
SLUMDMP was aiming at developing effective strategies, which would help to reach broad objectives of
the project in sustainable manner over a period of long-term operation. 

Target Audience

The very basic question, which anyone can ask is the nature of the target audience. It was a
heterogeneous audience composed of people with different levels of age, education, social status,
income, etc. with gender balance. The public awareness strategies of SLUMDMP were placed on a
broader perspective and a sense with a view to accommodating the following four categories, 

People vulnerable to natural disasters within project areas
People responsible for creating disastrous situations due to human activities
People involved in planning and implementation of disaster mitigation related activities/work who are
also directly or indirectly associated with vulnerable communities
Personnel involved in training, education, public awareness and dissemination of information related to
disaster management.

People vulnerable to natural disasters within project areas:  Local community and residents' groups
living in the areas prone to floods, landslides, high winds, lightning etc. were considered under this
category.
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People responsible for creating disastrous situations due to human activities: People involved in gem
mining industry, earth filling contractors, craftsmen, sand miners, construction contractors, property
developers, workers involved in the Plantation Sector, Housewives of families seeking building
approvals from the Local Authority etc. were taken into account under this category.

People involved in planning and implementation of disaster mitigation related activities/work who are
also directly or indirectly associated with vulnerable communities: Urban Planners, Politicians,
Administrators, Professionals (Architects, Engineers, Town Planners and so on), Land use Planning
Officers, Environmental Development Officers, Technical Officers, Search and Rescue (SAR) parties,
Members of Community Based Organizations (CBOO) and NGOO, representatives of security forces,
representatives of Insurance Companies, Health workers attached to Local Authorities, Draughtsmen,
Lawyers, Surveyors etc. were included under this category.   

Personnel involved in training, education, public awareness and dissemination of information related
to disaster management: Trainers in Disaster Management, Undergraduates, University Lecturers,
Academic staff of Training Organizations, School Teachers and School Children, Media personnel,
Buddhist Priests and Moulavies of Islamic Religion etc. were included under this category. 

Reasons for the complexity of the Target Audience

What were the reasons, which influenced the selection of such a wide array of target audience? This has
happened due to following reasons:

• Urban Disaster Mitigation was a new concept at the inception of SLUMDMP activities in Sri Lanka 

• Responsibilities and commitment in disaster mitigation efforts of stakeholders differ from each other

• Public awareness is to be used as an instrument for sustainable urban disaster mitigation

Urban Disaster Mitigation was a new concept at the inception of SLUMDMP activities in Sri Lanka:  Sri
Lankan community had been misguided on or they did not understand the scope and the volume of
overall disaster management process during the period of commissioning of SLUMDMP activities. The
public at large was traditionally governed by a reactive behaviour in response to disasters. Relief
activities undertaken by the Department of Social Services were the only consideration.

Responsibilities and commitment in disaster mitigation efforts of stakeholders differ from each other:
The politicians and administrators are mainly involved in decision-making and policy formulation. They
always look at the non-structural perspective of the whole story of disaster management. The role of
technical personnel and professionals (specially engineers and architects) are directly related to structural
component of the theme. Community members should have a generic awareness on the importance of
structural, less structural and non-structural mitigation. They resist changing of their attitudes and
traditional behaviour. Planners are directly involved in urban and physical planning. Therefore, they
must have an awareness on all three components.

Public awareness to be used as an instrument for sustainable urban disaster mitigation: Awareness
creation among school teachers, school children, trainers and academics was carried out with an
important long-term objective of integrating disaster mitigation aspect in the curricula of schools and
universities. Sri Lanka experience is that educating school children would be more effective in bringing
the message across the society. This would result in further education that leads to undertaking research
at undergraduate or post-graduate levels.

Design, Formulation and Effectiveness of Awareness Programmes

Design and Formulation:

Studies were carried out with a view to assessing needs and identifying characteristics of the audience
prior to the commencement of public awareness campaigns and programmes. Formal and informal
methods were applied in this exercise.  Meetings, interviews and discussions were conducted with the
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vulnerable communities, politicians, administrators and other relevant stakeholders. In some cases (e.g.
school children and teachers, academic staff of University of Moratuwa), formal meetings were
conducted to identify needs and/or requirements of the relevant groups. 

Effectiveness:  

The public awareness activities carried out by SLUMDMP helped to a great extent to its success and
opened avenues for other activities beyond expectations.   Some of the examples are given below:

• Two, Community Based Organizations (CBOO) have been formed as a result of awareness creation
among the residents' groups in Dolos Bage and Soysa Kelle in Nawalapitiya Urban Council (NUC)
area. Presently, these two CBOO are involved in structural mitigation activities related to landslides
with the assistance of other governmental and non-governmental organizations, which is an activity
beyond the objectives of SLUMDMP.  

• School children of General Certificate of Education (G.C.E.), Advanced Level (A/L) classes were
motivated by teachers to carry out assignments and projects on themes related to natural disasters.
Some selected projects done by students are now being edited with a view to publishing and
distributing as examples to other students. 

• Formation of "Disaster Safety Circles (DSC)" in all the schools (125 students, representing 25 in
each) in NUC area.  

• Representatives of NGOO who participated in the Awareness Courses conducted by SLUMDMP
were motivated to establish the Disaster Management National Forum (DIMNAF), which has a
membership of about 180 throughout the island and is functioning as the umbrella organization of
local NGOO. DIMNAF was motivated to initiate and involve in disaster mitigation activities in the
country through its network by associating with the public awareness programmes organized and
conducted by SLUMDMP. 

Lessons Learnt and Concluding Remarks

Difficulties and constraints, which have been experienced by SLUMDMP created opportunities to learn
some lessons in creating awareness on natural disaster mitigation among relevant stakeholders. The
lessons learnt in this area of activity are listed as follows; 

• Public awareness campaigns/programmes should be designed and implemented to suit to the level
of understanding of the selected target audience. 

• Teaching materials should be prepared or made available in local language(s) prior to
commencement of orientation seminars to create awareness among the general public. Language
ability of the resource persons should also be considered. 

• Short courses and seminars with more visual presentations were the popular programmes. 

• Successful sessions could be held without the payment of Daily Subsistence Allowance (DSA),
which had been an attractive incentive to encourage participation in programmes conducted by
some other agencies. 

• Sufficient faculty of resource persons should be available for successful implementation of public
awareness programmes. 

• Working together with Non Governmental Organizations (NGOO) in the implementation of public
awareness programmes is one of the successful strategies.

• Employers are not willing to release their employees for long duration programmes.
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• A Glossary of Technical Terms related to Disaster Management should be prepared and made
available for the benefit of resource persons and target audience as well.  

• Limited or non-availability of local funds to continue public awareness programmes.

• Winning the political will and support is mandatory for a successful public awareness programme. 

Public awareness campaigns/programmes should be designed and implemented to suit to the level
of understanding of the selected target audience:  A generic programmes is not suitable taking the
target audience as a whole. As previously mentioned, the audience was of a heterogeneous composition.
Therefore, the level of understanding differed from each other.  Looking at the prevailing situation,
different forms of presentation techniques had to be applied in different programmes. Visual
presentations were very effective in this exercise but there was a lack of sufficient materials at the very
beginning of these programmes. SLUMDMP realised this situation and attempted to collect visual
materials available in the region and within the country. Orientation seminars in natural disaster
mitigation is not possible by using regionally available materials to a certain extent due to two reasons;

• Regionally available materials are produced in English and other foreign languages

• Some of the disaster related examples cited in those materials were not entirely relevant to the Sri
Lanka case.

Teaching materials should be prepared or made available in local language(s) prior to
commencement of orientation seminars to create awareness among the general public. Language
ability of the resource persons should also be considered: At the time of initiating public awareness
programmes by SLUMDMP, there was a shortage of teaching materials/aids prepared in local
language(s). Resource personnel were forced to develop their own materials but they had a problem of
developing them in local language(s) without the help of a translator. Translators should also be
knowledgeable about the disaster management jargon. The language ability of most of the resource
persons was mostly in English. In some cases, lectures and presentations were made in English Language
and translated by a translator. This is a time consuming exercise. SLUMDMP had to spend additional
time and resources to prepare lesson/teaching materials in local language(s). This matter should be
seriously considered at the very initial phase of project planning because it needs sufficient funds and
time for preparatory activities.        

Short courses and seminars with more visual presentations were the popular programmes: It was
observed in most cases that there was a reluctance among the people to participate in programmes long
duration. The most ideal approach would be to have one day or half day programmes. The target
audience at grass root level of the vulnerable communities had to leave their daily income generating
activities, which is unbearable with their living standard. The feed back of this segment of target
population was that they could spare maximum one day for attending this kind of programmes. They
appreciated very much the presentations of local language(s) with leaflets and visual materials.   

Successful sessions could be held without the payment of Daily Subsistence Allowance (DSA),
which earlier had been an attractive incentive to encourage participation: The employed categories
have been used to the practice of being paid a daily allowance or subsistence (per diem) by training
organizers.  A lot of training and awareness programmes has been conducted with this facility over the
years in Sri Lanka. Therefore, SLUMDMP has had bitter experiences in some cases at the very inception
of conducting awareness programmes where participation was not very satisfactory. However,
SLUMDMP was able to change the situation through close deliberations with relevant employers and
maintaining good public and interpersonal relations with relevant participants.    

Sufficient faculty of resource persons should be made available for successful implementation of
public awareness programmes:  The availability of limited number of resource persons and trainers
hindered the smooth implementation of public awareness programmes. As stated elsewhere, disaster
mitigation is a new subject for which the number of trained resource persons available are very limited. It
was observed that even some of the past participants of ADPC courses were not contributing their
support to conduct awareness programmes and other relevant training, due to numerous reasons.     
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Working together with Non-Governmental Organizations (NGOO) in the implementation of public
awareness programmes is one of the successful strategies: Working with NGOO is one of the strategies
to approach the grass root level people of the vulnerable communities. There are financially sound
NGOO, which are handling community-based projects effectively in the country. These NGOO have
developed very close links with people. SLUMDMP could make use of those links to approach grass root
level communities vulnerable to natural disasters in the implementation of its public awareness
progarmmes.   

Employers are not willing to release their employees for long duration programmes: Full time
residential courses were not possible since the employers' unwillingness to release employees for such
courses. Strategy applied in such cases was to conduct short courses or sessions with least number of
days that could be utilized for the purpose preferably weekends and public holidays. 

A Glossary of Technical Terms related to Disaster Management should be prepared and made
available for the benefit of resource persons and target audience: It was observed that the disaster
management terminology is difficult to understand.  Even those conversant in English find it difficult to
understand the Terminology explained in English, at the first instance. Technical terms are not available
in local language(s) to use in awareness creation. A glossary of technical terms related to disaster
management terminology should be prepared and made available prior to commencement of awareness
programmes. It is the understanding of the author that similar sets of glossaries are now being prepared
by SLUMDMP and National Disaster Management Centre (NDMC) to overcome this difficulty in
awareness creation in disaster management in local language(s).          

Limited or non-availability of local funds to continue public awareness programmes: This is a very
vital issue and also a lesson learnt. The provision of local funds from the National Government or
Provincial Councils is very essential to continue public awareness programmes. This is a non-
recoverable long-term investment, which cannot be considered in a country facing an economic crisis.
The only strategy that can be applied is to link these public awareness programmes with other national
and/or provincial level programmes for which local funds have been provided. NDMC, Sri Lanka, being
the national focal point of disaster management activities should undertake the responsibility of
providing local funds. SLUMDMP could divert not for creation of public awareness but for training in
disaster mitigation to its National Partner Training Institute (i.e. Centre for Housing Planning and
Building - CHPB) to continue through the annual training plan of CHPB, which is being carried out on
fee levying basis. This strategy would be applied beyond the project implementation period.

Concluding Remarks: Winning the political will and support is mandatory for a successful public
awareness programme: This is the most important lesson learnt by SLUMDMP not only for a
successful implementation of public awareness campaigns and programmes but also for all the activities
related to its objectives as a whole. The initiatives and commitment of local political leadership in the
efforts of Ratnapura Demonstration Project and Kandy and Nawalapitiya Replication phases of
SLUMDMP should be thankfully and gratefully endorsed in concluding this paper. 



EDUCATION AND PUBLIC AWARENESS THROUGH INVOLVEMENT OF
SCHOOLS: EXPERIENCE FROM SRI LANKA

Lionel Hewawasam, Center for Housing Planning and Building

ABSTRACT
Awareness creation through involvement in schools was mainly carried out with three types of
programmes. (i) Public awareness campaigns (ii) Seminars conducted for the creation of awareness
among school children, teachers and parents (iii) Short training courses conducted for schoolteachers

Public awareness campaigns: The public awareness campaigns undertaken by the project were aimed at
direct involvement of school children in taking the disaster mitigation message across the vulnerable
societies. The Procession conducted on the Disaster Safety Day at Ratnapura, Ballet produced on the
theme of Disaster Mitigation, Tele Drama produced to explain the importance of listening to early
warnings, Art, Poster and Essay Competition on the theme of the natural disaster situation conducted
among students of the schools in the project areas and Art and Poster Exhibition held in Ratnapura,
Nawalapitiya and Colombo are the successful campaigns carried out by the project.

Seminars conducted for the creation of awareness among school children, teachers and Parents:
These seminars were orientation workshops mainly connected with the projects and assignments
undertaken by the G.C.E. (Advanced Level) students within the Competence Based Learning
Programme. Teachers and parents also participated in these seminars and they were also held outside the
projects areas. Some of the seminars were organized for school children as a part of other important
events such as World Habitat Day related activities, Educational Development Progarmme in Mahaweli
Zones etc. Hazard specific awareness leaflets were also distributed among participants of these seminars.  

Short training courses conducted for school teachers: These (3 day) short courses were conducted as
Training of Trainers (TOT) to deploy them to train G.C.E. (Advanced Level) students to undertake
Projects and Assignments related to natural disaster phenomena, under the Competence Based Learning.

Development of links with the then Ministry of Education and Higher Education: SLUMDMP
initiative to create awareness among schoolchildren was a formal arrangement made with the assistance
of the then Ministry of Education and Higher Education. The Ministry of Education and Higher
Education suggested to link these awareness programmes with the new educational reforms implemented
by the government and requested SLUMDMP to collaborate with the National Institute Education (NIE)
with a view to formulating a suitable strategy in this effort. Project preparation and implementation and
Assignments entrusted under the Competence Based Learning Programme of the G.C.E. (Advanced
Level) students was one such programme introduced under the new educational reforms where
SLUMDMP had an opportunity to integrate disaster mitigation subject to enable the students to select
topics related to this theme for their Projects and Assignments.  This strategy worked well and
SLUMDMP was able to implement a successful programme within the school system a great extent. 

SLUMDMP approach was firstly to train teaching staff of G.C.E. (Advanced Level) classes and then to
use them as trainers to train the students. During the Demonstration Phase of the project, NIE started the
Competence Based Learning Programme with the assistance of SLUMDMP.  Funds and resource input
were given by the project and NIE supported in organizing the awareness programmes initially in the
districts where the Demonstration City and the Replicating Towns are located. Once these activities were
completed, NIE took over the sole responsibility of continuing this programme with its own resources
citing a good example of sustainability. However, SLUMDMP continued to provide resource persons
required for those programmme conducted by NIE. SLUMDMP with the assistance of NIE, applied
formal training methods and used training tools and equipment to conduct training and awareness
courses for teachers and students.  However, the project experienced a few problems and learnt several
lessons during the process of awareness creation through involvement of schools. These problems and
lessons are highlighted in this paper with a view to identifying possible approaches to address them in the
future.
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Introduction

Natural Disaster Mitigation concept is not well accommodated within school or university curricula of
the Education System yet in Sri Lanka.  Man and Environment related topics are being taught in school
with more emphasis on protection of natural environment. However, natural disasters being part and
parcel phenomenon of the natural environment is not dealt with in detail within the teaching process at
school level.  The integration of natural disaster mitigation into school curricula needs a considerable
thinking in the policy, administrative and institutionalization efforts. There are traditionally taught
subjects in the school system in which this theme could be integrated. (E.g. Man and Environment,
General Science, Social Studies, Geography etc.) Revision of existing curricula is needed for this
integration. Present day requirement is to consider this matter by policy makers of education system and
others involved in curriculum development. The lesson materials and documentation relevant to this
theme published in local language(s) are not easily accessible by schoolteachers and students. The
teaching staff of schools should be trained on this subject prior to awareness creation among school
children. The resource base that can be used for awareness creation should be geographically spread and
numerically increased since the target group would be large. The other important fact is that students are
tempted to listen to subjects outside the normal syllabus, which usually concentrates on subjects that will
be taken up for testing.

Nature of the Programmes

The public awareness through the involvement of schools was carried out in a broad sense with a view to
accommodating several segments of educational community such as educational administrators, teachers,
students and parents.  The policy makers in the field of education were also involved in the capacity of
resource persons. The educational administrators played the role of facilitators in this effort. There were
three types of programmes conducted in creating awareness through involvement of schools;

Public Awareness Campaigns
Seminars conducted for awareness creation among school children, teachers and parents
Short training courses conducted for school teachers

(i) Public Awareness Campaigns: The Public Awareness Campaigns undertaken by Sri Lanka
Urban Multi Hazard Disaster Mitigation Project (SLUMDMP) were aimed at direct involvement of
school children in taking disaster mitigation message across the vulnerable communities. There were
several events/movements organized in this respect. 

Disaster Safety Day organized at Ratnapura Demonstration City: 

Disaster Safety Day at Ratnapura was organized as a public event in association with the Ratnapura
municipal Council (RMC), Provincial Council of Sabaragamuwa Province, Provincial Education
Department in Ratnapura and Open University of Sri Lanka. A monument was erected in the landslide
site at Helauda in Ratnapura Municipal Limits to mark the event and it was declared open by Hon. Asoka
Jayawardane, the then Chief Minister of the Sabaragamuwa Province on an invitation of the then Mayor
of RMC. A public meeting was also held after the opening ceremony with a view to commemorating the
members of sixteen families who sacrificed their lives to the landslide that occurred at this place in 1994.

There were several other activities coupled with the Disaster Safety Day event. They were:

• March to Dharmapala Vidyalaya
• Conference (Awareness Programme) at Dharmapala Vidyalaya
• Cultural Show on the theme of Disaster preparedness 
• Giving away of prizes to the winners of Art, Poster and Essay competition
• Art and Poster Exhibition in Ratnapura Town Hall   

All the above activities were carried out with the participation of school children in the area. Ratnapura
Disaster Safety Day organized within the Demonstration city of SLUMDMP, was a provincial event
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conducted on similar lines as the National Earthquake Safety Day held annually in Kathmandu, Nepal.      

"Of an Event Foretold" (Kumarilage Kathawa), a Tele Drama produced for use in awareness
creation

SLUMDMP produced the above Tele Drama in the local language with the intention of creating
awareness on the importance of disaster preparedness and positive response to the early warnings related
to natural disasters by vulnerable communities. This was telecast by the National Television (Sri Lanka
Rupawahini Corporation), which has an island wide coverage. The sponsorship to telecast the Tele
drama was from the Sri Lanka Insurance Corporation.  This Tele Drama was submitted for First Asian
UNESCO/INPUT workshop organized by the Himal Association of Katmandu and was selected for
screening at the workshop, which was held from 25 to 28 November 2000. 

This Tele Drama is being used in disaster mitigation training and public awareness programmes as a
visual teaching material. Additional copies of the Tele Drama have been distributed among other
agencies, which are conducting disaster management related training and public awareness campaigns in
Sri Lanka.  

Art, Poster and Essay competition conducted among students of schools located in Demostration
City and Replicating Towns (Ratnapura, Nawalapitya and Kandy)

Art, Poster and Essay competition among students of schools in Demonstration city and Replicating
towns was organized and conducted by SLUMDMP with the assistance of respective directors of the
Provincial Education Departments. At the very inception of project activities, SLUMDMP initiated this
programme at least to have an introduction and orientation on disaster mitigation concept among students
of schools located within the project towns. This competition was conducted at following levels:

Essay Competition –
Students of G.C.E. (Advanced Level) Classes
Students of G.C.E. (Ordinary Level) Classes
 
Art and Poster Competition –
Students below 12 years of age
Students above 12 years of age

The objective of this activity was to conduct an orientation programme for school children to study and
reason out the theme of natural disasters as an extra curricula activity. 

Art and Poster Exhibition held in Ratnapura, Nawalapitiya and Kandy

An exhibition was organized to be held with the art and posters submitted by students of schools in
project towns. A panel of judges selected the suitable art and poster works of students for the purpose of
exhibition. Conceptualization of natural disasters from the point of view of students could be presented
to the vulnerable communities of project towns through this effort. At present, this exhibition is
permanently placed at the CHPB premises.   

Awareness programmes conducted through Media (TV, Radio and Newspapers) for the benefit of
school children

SLUMDMP intended to create awareness on natural disaster mitigation among schoolchildren through
media. This was not possible unless building awareness among media personnel prior to implement such
programmes. Therefore, at the first instance SLUMDMP conducted awareness programmes for media
personnel. Afterwards, SLUMDMP was able to deliver some awareness programmes such as live
discussions through radio and television and motivate journalists to publish newspaper articles on the
importance of disaster mitigation and preparedness for the benefit of schoolchildren parents and teachers.
Several live discussions were conducted through the School Service of the Sri Lanka Broadcasting
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Corporation in this respect. Furthering this effort, publicity was also given trough media about other
programmes conducted by SLUMDMP. 

 
Publication of a News Letter – "Vipath Puwath" in local language

The publication of a News Letter "Vipath Puwath" in local language is the other strategy applied for
awareness creation. A lead article on disaster related subject and current information about disaster
situation was included in each publication. Copies of the News Letter were circulated among
stakeholders, participants of courses related to natural disasters, school children, teachers, parents and
disaster management related organizations. 

Publication of Hazard specific awareness leaflets

The publication and distribution of Hazards specific leaflets is another initiative of SLUMDMP in
awareness creation through involvement of schools. Awareness Leaflets on Floods, Landslides, Cyclones
and High Winds and Lightening have been published and distributed among school community. In
addition, these leaflets have also been used for other awareness programmes conducted by SLUMDMP. 

Re-establishment of Environmental Circles (ECC) formed in the schools located in project areas as
Environment and Disaster Mitigation Circles (EDMCC)

The formation of ECC in schools has been initiated under the environmental development programme of
the Central Environmental Authority. The Divisional Environmental Officers have been entrusted with
the supervision of these circles. SLUMDMP, during its replication phase, initiated activities to establish
disaster mitigation circles in schools located in replicating towns. Instead of establishing two different
circles, ECC have been re-established as EDMCC.   
  
(ii) Seminars conducted for awareness creation among school children, teachers and parents:
Seminars conducted for awareness creation among students, teachers and parents were of a formal
operation linked with the school education system of the country.  These seminars were orientation
workshops mainly connected with the projects and assignments undertaken by the G.C.E.(Advanced
Level) students under the Competence Based Learning Programme, which is a new activity introduced
under new educational reforms. Teachers and parents also participated in these seminars and they were
also held in districts outside the Demonstration and Replication Project areas. Some seminars were
organized and conducted as a part of other national events such as World Habitat Day related activities,
Educational Development Programmes in Mahaweli Zones etc. 

(iii) Short training courses conducted for schoolteachers: These training courses were formally
arranged with the assistance of the then Ministry of Education and Higher Education and the National
Institute of Education (NIE), Sri Lanka. Three (03) day training courses were organized and conducted as
Training of Trainers (TOT) with a view to deploying them to train G.C.E. (Advanced Level) students to
undertake projects and assignments on subjects related to natural disaster phenomena, under the
Competence Based Learning Programme. SLUMDMP strategy and approach were firstly to train
teaching staff of G.C.E. (Advanced Level) classes and thereafter, to use them as trainers to train the
students.  

SLUMDMP being a project outside the education system of the country, there was a requirement of
obtaining the necessary approval from the educational authorities to initiate awareness building through
schools. On the other hand such approval was a necessity because disaster mitigation was not included as
a subject or a unit of a main subject in the school curriculum. The initial step in this exercise was
therefore, to develop links with the educational authorities.

Development of links with the then Ministry of Education and Higher Education (MEHE)

SLUMDMP initiatives to create awareness among schoolchildren had to be formalized and arrangements
in this respect were made with the assistance of the then Ministry of Education and Higher Education.
SLUMDMP had deliberations with the MEHE with regard to this matter and ultimately agreed to the
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suggestion by MEHE to link these awareness programmes with the new educational reforms
implemented by the government. MEHE requested SLUMDMP to collaborate with the National Institute
of Education (NIE), with a view to formulating a suitable strategy in this effort. Project preparation and
assignments entrusted under the Competence Based Learning Programme of the G.C.E. (Advanced
Level) students was one such programme introduced under the new educational reforms where
SLUMDMP was given an opportunity to integrate the disaster mitigation subject to enable the students to
select topics related to this theme for their assignments and projects. This strategy worked well and
SLUMDMP was able to implement a successful programme within the school system to a great extent.

The Competence Based Learning Programme was at a standstill and the NIE was awaiting outside
assistance and the NIE obtained necessary approval to link with SLUMDMP and implement this
programme. Funds, design of awareness courses and resource input required were provided by the
SLUMDMP and the NIE supported in organizing the awareness courses initially in the districts where
the Demonstration City and the Replicating Towns are located. Once these activities were completed,
NIE took over the sole responsibility of continuing this programme with its own financial resources in
other areas of the country, citing a good example of sustainability of this operation. However, the two
project partner organizations, National Building Research Organization (NBRO) and Centre for Housing
Planning and Building (CHPB) continued to provide academic support by way of making available
resource persons required for those programmes. SLUMDMP proudly highlights this work since it could
link its awareness creation through involvement of schools to a national level activity, which will
ultimately become a sustainable operation.  

Lessons Learnt and Concluding Remarks

Difficulties and constraints, which have been experienced by SLUMDMP in building public awareness
through involvement of schools, opened up opportunities to learn some lessons. Some of the problems
were directly connected with the administrative and organizational structures of the relevant
organizations. Obtaining approvals from authorities concerned, organizational activities at school, district
and provincial levels, priorities of relevant outside organizations etc. were the barriers experienced
during the whole process. The Lessons Learnt in this area of activity is given below:

Public awareness through involvement of schools need collaboration with Education Policy and
implementation related organizations: Projects working outside the prevailing education system of the
country need to collaborate with educational policy related organizations. This is essential to approach
the educational system and have long-term implementation machinery with a view to integrating the
project theme (i.e. natural disaster mitigation) as a subject in the school curriculum.

Orientation programmes for students, teachers and parents at the very initial phase is a necessity:
Natural disaster mitigation is a new concept to school environment although issues related to man and
environment have already been accommodated in the school curriculum.  Therefore, planning for
strategies to have an orientation of natural disaster mitigation had been a prime requirement within the
whole scenario.  Conducting the Art, Poster and Essay Competition was the strategy planned in this
respect.  

Teachers should be given training on subject areas falling within the purview of Natural Disaster
Mitigation prior to designing, developing of curriculum and implementing of Public Awareness
Programmes within the school culture: The traditional subjects and related curricula do not provide
opportunities for students and teachers to master the subject disaster mitigation, preparedness, response,
recovery, reconstruction etc. There was a requirement of training for teachers to fill this vacuum. TOT
has become a primary need prior to commencement of school awareness programme for which
SLUMDMP could react successfully. This was essential in the joint efforts of designing and
implementing school awareness programmes and orient the students to think in line with natural disaster
mitigation.

Agencies functioning outside the formal educational system find difficulties to deliver their
programmes directly to the school community: The direct intervention into teaching and learning
exercise by outside agencies is not possible within the prevailing school/education system in the country.
Any organization that seeks such an intervention should obtain the formal approvals from the relevant
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authorities. It is revealed that this situation creates administrative problems and is time consuming due to
deliberations in convincing the decision makers on the importance of the relevant subject matter.
SLUMDMP spent a lot of time (more than 03 months) in this effort.    

The integration of new themes/subjects into school curriculum is an essential requirement for the
students to motivate themselves and involve in activities related to the theme: There are limitations
for students to study themes/subjects outside the prevailing curriculum. Priorities of school children
directly connected with the school curriculum and target at the final examinations. The heavy
competition for university entrance based on the results of G.C.E. (Advanced Level) prevents school
children from the involvement in other subjects or activities outside the normal subjects selected for the
examination. Almost all students spend additional hours outside the normal school hours for studying
these subjects. Therefore, integration of new themes/subjects into school curriculum is essential to
overcome this problem.  

Inadequate or shortage of lesson/visual materials, information leaflets etc. in local language(s):
This is one of the obstacles experienced in this area of activity. The lesson learnt out of this obstacle is
that sufficient lesson/visual materials should be developed and made available before the commencement
of school awareness programmes. Resources and facilities for translating the existing materials published
in English and other languages are inadequate at the local level but they are essential. These are strongly
needed for effective and sustainable operation in awareness creation through involvement of schools.

Resource persons need to be further developed and increased in number: There is only limited
number of resource persons available in the country to deal with subjects related to natural disaster
management. It is also observed that they need further development and enhancing of their knowledge.
Facilities available locally are limited and there are fund constraints for them to participate in regional
courses conducted in other countries.   

The role of media in creating awareness in disaster mitigation for school children is at a minimal
and nominal scale: The role of media in awareness creation on natural disasters among school children
is at a minimal scale. There are two reasons for such a limited approach.

• Prioritization of programmes by the management of the media organizations
• More opportunities are given to programmes based on subjects taught in schools aiming at

examinations

Media on priority basis is publishing programmes of popular and attractive topics. Management of the
media organizations look for more profit through publishing topics related to important and difficult
subjects, which are being taught in schools aiming at different examinations. 

A Glossary of Technical Terms should be made available prior to the commencement of school
awareness programmes: A Glossary of Technical Terms is an essential educational tool required at
school level awareness creation. Disaster Management terminology is somewhat difficult to understand
in local language(s) without a Glossary of Technical terms. Both students and resource persons face this
difficulty. It was observed that there were differences of explanations given in local language(s) for the
Disaster Management terminology by different resource persons in different sessions. Resource persons
involved in awareness creation and training have obtained their local and foreign training mostly in
English. Therefore, they find it difficult to conduct sessions in local language(s) without a uniform set of
terminology published in local languages(s). Realizing the gravity of the need SLUMDMP has initiated
work on the preparation of a Glossary of Technical Terms.  

Concluding Remarks    

Small projects with limited scope also can contribute to national level programmes for successful
implementation. SLUMDMP is a small project with a limited scope. Initially, its activities were limited
to the Demonstration City at Ratnapura in the Sabaragamuwa Province and two replicating towns
namely, Nawalapitiya Urban Council area and Kandy Municipal Council area in the Central Province.
The public awareness through involvement of schools was started in project towns and subsequently
expanded to respective provinces and other areas outside the project related provinces. SLUMDMP
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intended to build awareness among the school community and disseminate information related to the
importance of natural disaster mitigation to the older generation using school children as animators. At
the very initial phase, SLUMDMP realized that this effort should be linked with the formal school
system if it should be sustainable in the long term, even beyond the project period. This effort was
ultimately successful and SLUMDMP could link a city level activity to a national level educational
programme and hand over for continuation by the relevant authority (i.e. NIE). 

It is revealed that further training is necessary to strengthen the existing resource base and the
problem, which as can be seen, is the funds constraint for both local and overseas training. Localization
of regional courses would be one of the solutions to overcome this problematic situation. The next
question that anyone can raise is who or what organization will undertake to follow up these activities
once the country project has completed its activities. In the case of SLUMDMP, public awareness
through involvement of school has already been handed over to NIE.  In this area, there is still a need to
update knowledge of resource persons and others involved. A network of project countries could support
each other for sharing of experience for which a funding arrangement should also be made available. The
question, which can be tabled for discussion and for a fruitful reply, is that who is prepared to provide
such funding in this respect.



COMMUNITY BASED DISASTER INFORMATION MANAGEMENT
SYSTEM: PERSPECTIVE BANGLADESH.

Dr. Hakikur Rahman, Sustainable Development Networking Programme,
Bangladesh

ABSTRACT

The most efficient and effective disaster preparedness systems and capabilities for post-disaster response
are usually provided through volunteer contributions and local authority actions at the neighborhood
level. Specific actions are also needed at the appropriate level of local government, in collaboration with
NGOs and private sector enterprises working in close coordination with community participants, for
disaster preparedness and capacity development with rapid implementation plan.

Active participation of local communities is essential for successful disaster reduction policy and
practice. Vulnerable communities in developing countries have experience and resources to prevent
losses from disaster. Communities are rich in experiences of coping with natural disasters both in
preparedness and emergencies. Being knowledgeable about their own environments, often they would be
able to predict on untoward incidents. 

Community based disaster preparedness and mitigation activities are found to be the most effective ways
of reducing disaster vulnerability. The first line of disaster response is at the local level, where simple
planning and preparedness measures can substantially reduce the impacts of natural hazards.

With the vast territory, huge population and similar geoclimatic conditions, Indian sub-continent is
exposed to common natural calamities. Located in the same basin, Bangladesh also suffers extensive
losses of lives with severe damages to property and crops in repeated disaster occurrences. During the
past 21 cyclones in the Bay of Bengal (Bangladesh and India) 1.25 million lives have been lost (BMTPC
2001). Bangladesh has one of the highest vulnerability index to natural disaster.

The major natural disasters that effect Bangladesh are cyclones, floods, riverbank erosion, tornedoes,
droughts and earthquakes. The CERD Disaster Database lists 93 disasters over the period 1986 to 1995.
Of these, 40 were cyclones and 31 floods. The cyclone disasters in 1970 (300,000 dead) and 1991
(138,000 dead) are among the worst natural disasters in the world (CRED, 2002).

At the national level, several government ministries and agencies are playing increasingly crucial role in
the overall disaster management system. Over the years NGOs have flourished and virtually grown into a
mass movement. A wide range of community-based disaster preparedness activities are being
implemented mostly by NGOs.

With the advent of information and communication technologies, there has been increased demand of
ICT based disaster management system at the national, regional and local platforms. National level
forecasting for cyclones and floods are managed by the Bangladesh Meteorological Department and
Bangladesh Water Development Board. Interactivity among these organizations and dissemination of
information to the local level at the earliest possible period with minimum time delay would strengthen
the disaster preparedness programmes. This would also put impact on livelihood of rural communities by
mitigating losses during natural disasters.

Incorporating electronic communication media and existing information backbone a disaster
management communication network can be formed in collaboration with agents involved in disaster
preparedness at remote locations. Utilizing regional set up of the Sustainable Development Networking
Programme (SDNP) of Bangladesh, a database resource can be superimposed on the geographically
distributed database servers. A web site containing data and information on disaster plans can assist in
mitigating damages in the event of disaster. Information on recovery techniques can be accumulated in
the database with link to other available resources. 
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INTRODUCTION

A major portion of South Asia is extremely vulnerable to both seismic and hydro-meteorological hazards
such as floods, typhoons, droughts, and derivative disasters such as forest fires and landslides. This
vulnerability is compounded by socio-economic conditions, which exacerbate the impact of disasters.
These conditions include: 

1) population strain- increasing number of people affected, and resulting in more people inhabiting
marginal lands;

2) environmental degradation- affecting the natural resiliency to disasters; and
3) investments in infrastructure in hazard prone areas with increasing vulnerability and potential

loss of assets.
In preparing for and implementing post-disaster relief, rehabilitation, reconstruction, and resettlement,
governments at the appropriate levels, including local authorities, in partnership with all interested
parties, should establish reliable communications, and response and decision-making capabilities at the
national, local and community levels; and strengthen scientific and engineering capacities for damage
assessment and monitoring and for special rehabilitation and reconstruction techniques (Article 178, c
and f, Section IV C-11.Disaster prevention, Sustainable human settlements development in an urbanizing
world, Habitat Agenda.)

SDNP being a global catalyst of UNDP in Bangladesh acting towards implementing policies and
initiatives of Agenda 21has started its activity from 1998. It is highly logical that SDNP would be taking
a leading role in information networking throughout the country by providing electronic connectivity to
individuals, corporate organizations, academics, researchers, government and non-government agencies
including UN and International bodies in Bangladesh. By incorporating IT methodologies on disaster
preparedness the network would easily be converted into mass information dissemination media for
community based disaster management system. Location of six regional nodes of SDNP is shown in the
following figure:

Electronic communications among the SDNP networks within the country is an explicit example of
computer network using minimum bandwidth sharing different localized servers and at the same time
offering improved information services to the remotely located end users. Regional servers located at
divisional levels are added advantage of this network in reaching out the remote communities
participating in community based activities. With minimum upgradation and effort the existing network
can be utilized to accommodate electronic based disaster management network.

In order to prevent natural disasters governments at the appropriate levels, including local authorities,
should promote and encourage broad-based participation in disaster preparedness activities by giving to
the population living in the vicinity of a dangerous activity adequate and regular information on the
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potential hazards. To intensify local level activities SDNP would like to establish information centres at
cyclone shelters across the coastal belt of Bay of Bengal as shown in the figure below:

OBJECTIVES

Over the years the disaster management community has been emphasizing on developmental approach to
top-down disaster management processes with recognition of significant role of community
organizations, local government, state government, national government and above all communities
themselves.

Community based relief requires an effective relief agency of the government, one that initiates,
facilitates, encourages, monitors, and matches the local community-based efforts. Without an effective
[local government] relief agency, effective disaster management, community-based or top-down is
impossible. (Mihir Bhatt, Disaster Mitigation Institute, India.)

The SDN supported network can establish a disaster information management system to:

• Outreach programs to develop and implement mechanisms that increase community awareness and
improve management of natural hazard risks and vulnerabilities.

• Increase awareness and understanding at the community levels of the sectoral impact of natural
hazards

• Demonstrate strong training programs for community leaders, posses communication and
coordination mechanisms to facilitate preparedness and response capabilities

• Assist in monitoring, forecasting and early warning organizations and assist in warning
dissemination incorporating forecasting through mass information dissemination system for
community disaster preparedness

• Enable vulnerable communities and local groups to understand climate forecasts and undertake
corresponding disaster preparedness and mitigation activities
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• Incorporate innovative approaches and technologies for reducing risk to vulnerable communities,
incorporating local context

METHODOLOGY

Networking minimizes the task of un-optimizes searching and sequencing in distributed environment.
Individual stations connected to cluster of networks and eventually interconnected together using similar
infrastructures and optimized protocols are becoming popular throughout the virtual communities
(Rahman, H., 2001). 

Disaster mitigation can be divided into three action oriented programmes, namely; preparedness,
response and post-disaster development. In this aspect community based initiatives are potentially more
resource efficient and better self sustained.

Establishing networking facilities in cyclone shelters and disaster preparedness centres, early warning
systems can be strengthened. Response time can be drastically reduced during sudden catastrophes.
Utilizing database resources, information databank, knowledge networking the post-disaster development
activities can be rapidified with minimum effort and expenses.

A critical element of the USAID/DCHA/OFDA strategic plan is intermediate Result 1.4: “Increased
adoption of mitigation measures in countries at greatest risk of natural and human-caused disasters.” For
this purpose, mitigation is defined as any sustained action that reduces or eliminates risk to people,
livelihoods, and property from natural hazards. Mitigation is accomplished by reducing vulnerability,
increasing the capacity of risk management systems, or by modifying, where possible, the hazard (APS,
2002).

Commonwealth Of Learning (COL) of Canada has indicated interest in providing one band FM radio
stations in cyclone shelters across the coastal belt of the northern region of the country where SDNP is
going to establish virtual information centres to outreach the mission of cross cultural development
initiatives within the country. Few other Non Government Organizations (NGO) have also shown
interest in forming institutional collaborations within fields of mutual interest. Negotiations are in
progress to include some other international organizations under the umbrella of sustainable development
in Bangladesh. 

Remote cyclone shelter across the coastal belt of the country could be taken under networking umbrella
of SDNP through dial up connection. Transformation of these cyclone shelters to virtual information
centres is just a matter of time and in a very short period of time they would be given shape of
community based learning points. Integrating the networks of SDNP, Bangladesh Open University
(BOU) and similar organizations a programme can be initiated by publishing regular electronics journal,
organizing email discussion forum and regional development activities incorporating grass-root level
development activities. 

This information backbone can be utilized further for disseminating agricultural related information,
consumer commodity related data, environment and ecological data, programme of distance education,
different national awareness raising activities coming from SDNP server, BOU server and other
networks linked to these server and networks. During evening time, the FM transmitters could be easily
be used as a community based radio station disseminating information covering mentioned activities as
obtained throughout the day from the network. Towards disaster management approaches the network
can support efforts to spread best practices in disaster preparedness and mitigation techniques throughout
the region, especially among the three disaster prone South Asian countries; Bangladesh, India and
Nepal.

Divisionwise hazard maps, national level earthquake hazard maps, wind and cyclone hazard maps; and
flood hazard maps, etc. can be created with specialists in this field and put into the servers for study,
research, action and dissemination purposes. Risk Tables containing “distribution of houses by
predominant materials of roof and wall with level of damage risk” can be build and updated regularly by
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collecting data from field level data accumulators. The table can contain data on earthquake intensity,
wind velocity and flood. 

BARRIERS

In the long run, community efforts lack effectiveness if they are not supported and treated as an
important part of any integrated and sustainable disaster mitigation strategy. Thorough and effective
monitoring plan should be implemented with modular pattern of close observance. Bottom-top
approaches seems applicable in rural communities. Local group will report to group supervisors and in
effect they will reach district and central level of monitoring teams.

Coordination among agencies acting in similar approaches delays effective output at the grass root level
with increasing possibilities of duplication of efforts and un-optimization of resources.

CONCLUSIONS

During the International Decade for Natural Disaster Reduction 1990-2000, Yokohama meet declared a
few important messages, Disaster Prevention, Mitigation and Preparedness are better that disaster
response; disaster response alone yields temporary relief at a very high cost; and prevention contributes
to lasting improvement in safety.

The following steps need to be taken for an effective disaster management system:
� Identification of vulnerable locations;
� Preparedness; and
� Formulation of strategic implementation plan.

To achieve success in these aspects, creation of awareness for disaster reduction should be given prime
importance among policy initiators, decision makers and administrators at national and local levels,
professional bodies, financial institutions, NGOs and voluntary organizations.

With its vast territory, large population and unique geoclimatic conditions, Indian sub-continent is
exposed to natural catastrophes traditionally. Even today the natural hazards like floods, cyclones,
droughts and earthquakes are not rare or unusual phenomena in the country. While the vulnerability
varies from region to region, a large part of the country is exposed to such natural hazards which often
turn into disasters causing significant disruption of socio-economic life of communities leading to loss of
life and property (BMTPC, 2001.)

Following these consequences, a number of countries have adopted decentralized state structures and
functions, accompanied with re-organizing government and civil bodies. In Bangladesh, Red Crescent
Society and qualition of NGOs have put forward a dependable platform in remote regions for disaster
preparedness and management. The scope of disaster management activities need to expand implying
participation of wider range of stakeholders in much wider range of activities. Local government
institutions need to build up their capacities in order to meet the growing demands in the area of disaster
management.

Capacity building at local and regional levels is needed for undertaking rapid-assessment surveys and
investigations of the extent of damages in post-disaster periods.

Detailed databases need to be created on hazard occurrences containing damages caused to buildings and
infrastructures and the economic losses suffered and its accessibility should be ensured regarding
preparedness, and research data for effective pre and post disaster analysis with data on mitigation
techniques and action plans.

National level institutional mechanism should be enhanced to assist and advise in formulating short and
long term disaster preparedness, mitigation and prevention techniques.
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FACILITATING COMMUNITY INITIATIVES: UELCI EXPERIENCES ON
DISASTER MITIGATION IN INDIA

Dhirendra Panda, United Evangelical Church in India

The United Evangelical Church in India (UELCI), a federation of 10 organizations, has been devoted to
social developmental activities since 1970s. Its members belonging to these Churches are mostly Dalits,
Adivasis, fisher-folk and backward communities, predominantly, settled in climatic Eco-zones in the
coast, forest and arid areas, which are affected by perpetual droughts, reoccurrence of cyclones, flash
floods and heavy rains. Among them many Church and Non-Church related Non-Governmental
organisations are also working for the welfare of these communities. 

The role UELCI in large-scale emergencies became pertinent after the Super Cyclone in Orissa in the
year 1999,when more than 10,000 people lost their lives and 2 lakhs families became homeless. The
Government of  Orissa invited UELCI and its partners, who could effectively work in the crisis phase
and in the short term  rehabilitation of the victims as repair of houses and providing livelihood  assistance
etc. UELCI worked through the partners of a well-known and field based network called Orissa
Development Action Forum (ODAF) in the Super Cyclone affected areas. 

Almost after 25 years of development and emergency assistance, UELCI has built up relationship with
many local NGOs in India through its programmes. In Orissa it has been successful in building alliance
to engage in advocacy and lobby work against the policies and acts that were anti-people, anti-
environment and anti-development,. The issues related Adivasis, Dalits and Fisher folk were part of
UELCI agenda. Displacement, Mega development projects that destroy local environment, commercial
plantation, Land Acquisition ACT, V Schedule, Panchayati Raj, Conflict over control of natural
resources by the corporate-houses were some of the areas, where UELCI continues to collaborate and
cooperate with network of NGOs and People’s Movements.  

Its recent involvements in Rehabilitation of Victims

Orissa Super Cyclone in 1999 -2000
Orissa Statewide Flood in 2001-2002
Andhra Pradesh Cyclone in 2001-2002
Gujarat Earthquake in 2001-2002
Gujarat Communal Riots in 2002

Guiding Principles

Considering the recurrence of Disasters in India, it has been working for Sustainable Disaster
Management keeping the community development approaches at the core: which is a detachment from
traditional “relief- delivery” approach. While the traditional approach relates to moving into work after
disaster and moving out before proper rehabilitation emphasizing immediate relief service without caring
for the empowerment of community members, UELCI considers peoples empowerment as corner stone
for Community based Disaster Preparedness.

UELCI does not offer such models that does not fit with the taste, tune and texture of people within the
given socio-economic realities

Rights based approach

Disaster victims have the right to be rehabilitated 

It strongly believes that it is the responsibility of the state to take all necessary measures, short-term or
long-term, to protect its citizens from the fury of disasters. 
It struggles to influence public policy in favour of people through various democratic ways and means.
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People Centered Disaster Preparedness/Management

Community members or victims are at the center of planning, decision making and execution of disaster
management.

It networks among the victims, so that they can combine there efforts to prepare against Disasters.

Instead of creating centralised resource pool, it believes in developing local skills and
knowledge.(Capacity Building Programmes) 

Democratic Decision Making Process

Irrespective of religious belief, caste, colour, creed or gender bias each individual has equal right to
participate in decision- making process.

Transparency

All the stakeholders are informed of the intentions or contentions of activities.

Community Development as the axis of Relief and Rehabilitation 

UELCI work does not complete just with the completion of relief / rehabilitation work. Rather it
facilitates community empowerment and development. 

Community Empowerment 

Empowerment of community is the key to community based disaster management and its sustainability.  
                                                                         
LESSONS LEARNED

Through long-standing observations UELCI has been able to learn following things-

• Like some other Asian Countries, Nature has cursed India with disasters that cause widespread
damage and devastation in India with a high frequency. Floods, Droughts, Cyclones, Earthquakes,
Landslides and avalanches are some of the major natural Disasters that repeatedly and increasingly
affecting India.

• However, the list of Disasters does not exhaust with these natural ones. There are man made
tragedies like toxic-gas leak from Union Carbide industry in Bhopal, communal riots(Hindu vs.
Muslim) in Gujarat killing more than 2500 innocent people and damaging thousands of houses etc.

• The disasters, every year, compel the developmental Agencies to put more time, energy and money
for it diverting their main agenda.

• Frequency of Disasters as Cyclone, Drought, Flood is now increasing year by year

• For example, the heat-wave in 1998 in Coastal Orissa (India) took away 1500 lives, in 1999 two
major cyclones in Orissa (one Super Cyclone with a wind-speed of about 350 km/hour) affected 15
million people,, and killed about 25000 people, in 2000 a severe drought affected 29 districts, in
2001 an unprecedented Floods affected 24 districts out of 30.This current year people are facing
another severe most drought.

• In all those disasters extreme-behaviour of the climate is being marked. In 1998 Coastal Orissa had
reached a temperature about 500 C which was a record while normal temperature in Bhubaneswar
remains around 400 C during the same season, which was unthinkable 20 years back. The flood in
2001 was unprecedented due to its intensity and extensiveness.  
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• This year Drought is considered a rare phenomenon not seen in the whole of last century. The
shortage of rainfall has broken 40 years record. This year less than 60% rainfall has been recorded
all over India.  Over 320 districts have been identified as Drought prone.

• It seems frequent changes in climate due to Global warming caused basically by human activities
will not only make Disasters inevitable but also affect agriculture, health, livelihood with negative
impacts. It is known to everybody that the industrialized  and Developed countries are more
responsible in this regard than the developing  countries .

Globalization -Trade liberalisation increases Vulnerability

Trade liberalisation or Globalisation induced economic reforms has been creating more impoverishment
by largely reducing existing job opportunities, pushing further down the small, middle and marginal
farmers and wage labourers who are of the lower economic strata; slicing down social welfare schemes
creating hindrance for the development of local infrastructure and preparedness. These lead to increasing
vulnerability in the face of disasters of the common people in urban and rural India.

Riots and Wars

Increasing conflicts in between religions, communities, tribal vs non-tribals, dalits vs higher castes are
giving birth to disaster ie. Gujurat carnage.

We must not forget the disasters being faced by Afghanistan and other war-torn countries.

Considering above facts Disaster has become a regular part of Human life today. Development can not
be thought of without addressing the effects of Disaster. Now any Development thinker or worker cannot
but integrate Disaster Management with Developmental option. This is UELCI's foremost learning.  Thus
it will be its endeavor to slowly establish and anchor this approach in critical Disaster prone zone as a
model and experiment within not only Church related institutions, but also or Non-Government 

Organization as well as through them building intervention for long term intervention.

Operational Strategy / Approaches  adopted by UELCI

Application of various strategies/approaches UELCI found followings are proved to be successful:-

Links Disaster Mitigation efforts with political, Human Rights issues activists and organisations

• Involves a local experienced NGOs (having knowledge of the region, being culturally sensitive,
active in the region and more pro-poor, capable to take up fight for justice) / CBOs / POs in Disaster
Operations, besides involving community groups.

• Facilitates the formation of village-level development committees, the basic unit to spearhead
Disaster Mitigation operations. 

• Organise the Community members to demand fulfillment of their rights from the Government.

• Facilitates for the creation of local infrastructures by the community itself. 

Beneficiary Selection:

• Disadvantaged section of the community as Dalits (untouchables), indigenous tribes, fisher-folks,
women, children, disables etc.

• Economically marginalised people as agricultural land labourers, share croppers, marginal farmers,
small farmers and people under below poverty line.  

• Villages, non- attended or sparsely attended to by the Government or other NGOs.
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• Beneficiaries selected on the basis of observation of experts, CBOs, local People's Representatives
and is being done by the village level committee      

Gender:

• Utmost emphasis on women participation for identification and address of women specific needs
during relief and rehabilitation works.

• Recruitment of mostly women as village level volunteers.

• Formation of women groups at village/hamlet level

Housing:

• Ensure community initiative through opting for replicable housing models and beneficiaries’
involvement.

• In flood-prone and cyclone-prone areas Flood-resistant 'frames' (concrete pillars and tin-roofing) are
supported by UELCI, required unskilled manual labourers are put by the beneficiaries themselves.
Food items are only supported to the persons engaged for this on per diem basis. Beneficiaries are
mobilised to construct mud walls by themselves. Future Floods may wash away the mud only,
which can be reconstructed by the beneficiary himself without depending on outside assistance.

• Advocates for and makes the community to avail of the entitled housing compensations from the
State.

Food Distribution

Discourages free Food Distribution, where community initiative may be killed, except unavoidable
situations 

• Provides food materials in lieu of labour contribution by the beneficiary for making their own
community infrastructure 

• Assistance for Agriculture

• Seeds are supported to marginal/ small farmers through village committees under an agreement that
the beneficiaries would return the seeds through the village committees after harvesting.

• Seed banks are opened with the seeds collected from villagers to meet future need during
Calamities. 

Health and Sanitation

• With primary concern it helps the community to use safe drinking water

• Medicine kits are supplied to village committees.

• Village volunteers are trained/ oriented to administer medicines, where doctors or qualified staff are
not available

• Community medicine banks are created.

Some practical learning are: -

• Involvement of community members in the process makes the community establish their ownership
over the project, process and outcome. 
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• Interaction amongst affected people, community leaders, experts, CBOs / Local NGOs  and UELCI
facilitator during various phases beginning from damage assessment to implementation, impact
assessment  helps  in joining  the people's experience and  experts’ knowledge. 

• Targeting indigenous tribes, dalits (untouchables), agricultural labourers, marginal/ small farmers
and other vulnerable people lying at the bottom-line of the society, ignoring their caste, creed,
religious affiliations helps in bringing confidence among these marginalised people. Although it
creates casual tensions among the people at upper strata, it makes community to stand against
communal frenzy.

• Recruiting women as community volunteers and to work as community spokespersons helps in
building confidence and trust among women-folks and to take up women-specific problems in
Disaster mitigation activities.

• Activating and involving local political workers in Disaster mitigation activities strengthens
Advocacy / lobbying actions to pressurize the Government authorities to provide compensations and
other due benefits.

• Low cost housing or local community infrastructures and involvement of communities along with
their own contribution inspires other marginalised sections, beyond the targeted areas to replicate
the models without feeling hopeless. 

• Integrating Disaster management Programmes with community development efforts brings entire
community together and make the DMP sustainable. 

• Experience from one Disaster helps the community to strengthen their coping up mechanism to face
another Disaster of similar kind.

• Last but not the least; human endeavor to prevent and mitigate disasters can be successful only on
the help of an effective knowledge base. A country like India which is rich in knowledge, both
traditional and modern needs to utilise this base for effective Disaster Management. The process of
recording the data during any disaster situation has to be properly constituted for different type of
disaster as each disaster situation is a unique event, which needs to be recorded for posterity to draw
appropriate lessons.



HOSPITALS PREPAREDNESS FOR DISASTER: A CASE STUDY

Dr. P.K.Gupta, Indore, Institute of Management Studies, 
and Dr. Anil Mahajan, Devi Ahilya University, Indore.

ABSTRACT

21st century after seeing the uncertainties of societal well-being has witnessed an increased low intensity
conflicts. These conflicts are taking shape of man made disasters the most recent disasters of this nature
are Sep.11 attack on WTC and Dec 9 attack on Indian Parliament. Disasters in any form whether man
made or natural cause casualties & dislocation of different kinds of services which requires to be restored
at the earliest not only to restore normal life pattern but also to bring down panic reaction at its lowest.

The various services, which need preparedness for any kind of eventuality coming without any warning,
are health, sanitation, water supply, electricity supply, security (law & order), transport etc.

Health being the most crucial service, from the point of view of caring & rehabilitation of injured &
disposal formalities for dead, requires the highest state of alertness round the clock all 365 days of the
year without any relaxation of any kind for any reason.

As hospitals & emergency staff are the first persons to manage the consequences of any disaster,
assessment of their preparedness is the most important for any government as well as public.

OBJECTIVE 

Keeping this view in mind this study was undertaken in the form of a case study so as to assess how
prepared are the Indian health services.

SAMPLE

Sampling was carried out in two stages. First the Indore city .an important industrial and educational
centre of central India situated in the close vicinity of an important defense establishment of the country
was chosen for this study.  Then, ten hospitals representing the public, private & charitable sectors were
selected for this study.

DATA COLLECTION

Data were collected from CEO’S / Medical superintendents of the selected hospitals using a
questionnaire developed for purpose of study. The questionnaire was in line with international protocols
for preparedness of disasters.

RESULTS

The study revealed that the studied hospitals presently are far from international protocols of
preparedness for disasters. It was found that the awareness for preparedness is lacking.
The study has been able to highlight various factors where disaster preparedness is lacking & researchers
have made a no. of suggestions to prepare hospitals for meeting with any challenge faced by them. 
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INTRODUCTION

After the incidences of September 11 at world trade center USA, December 13 at Parliament of INDIA &
the earthquake in state of Gujarat, INDIA, the importance of disaster management has become quite
evident to even a lay person. As the tendency to take support of violence & threat to public life to
highlight demands is increasing, no city in world can be said to be free from risk of facing such cowardly
acts.  So the responsibility of persons who tackle victims of disaster further increases along with the
incidence of such unfortunate events whether those are man made or natural.

Obviously the first persons to deal with victims of any disaster are the emergency staff & the hospitals of
that area. So it is quite logical for a hospital to be prepared to deal with disasters.

The problems in effectively dealing with disasters are manifold because accurate information and
training is not readily available to emergency and disaster responders to meet the challenge effectively. 

Concern about disasters is becoming increasingly relevant as increases in population density, population
shifts, and increasing technology make it likely that we will encounter disasters more frequently and that
they will be more severe (Drabek, 1986:60, 70) There are several reasons for this: 

1. Increasing Population Density: as areas become more densely populated, there are more potential
victims when a disaster strikes

2. Increased Settlement in High-Risk areas. There is greater settlement in high-risk areas such as flood
plains, earthquake faults, coastal hurricane areas, unstable hillsides, areas subject to wildland fires, and
areas adjacent to hazardous waste landfills, airports, and nuclear power

EXAMPLES: 

1.Each year floods cause loss to human & financial assets to the tune of millions in states of Bihar,
eastern U.P.& Assam in our country.

2. Increased possibility of terrorist attacks in form of explosives, chemical, biological or radiological
weapons is posing threat to almost all of democratic countries of the world. 

3. More vulnerability of society to ethnic violence due to decreasing adjustability & political interference
which leads to horrifying incidences like Godhra mass killing & its aftermath in INDIA. Which has
incurred us cost to the tune of billions of rupees & of course lives the cost of which cannot be estimated
at all.

4. There is a proliferation of high-rise office buildings and hotels that subject their inhabitants to fire
threats not experienced before.

OBJECTIVES OF STUDY

The objectives for this study are:

• To study level of preparedness for disaster in hospitals in Indore.
• To suggest for bridging out various gaps found while conducting this study.

RESEARCH DESIGN:

The purpose of the study has been to assess how well   the Indore Hospitals are prepared for managing
the disaster. Therefore, the study has been planned on the basis of Survey research design where in the
research shall lead to the conclusion whether the Indore hospitals are adequately prepared to face any
kind of eventuality involving a large number of casualties and injuries requiring immediate care. 
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SAMPLE DESIGN

In order to obtain the representative information from all the hospitals including the upcoming hospitals
whose construction is in progress.  For the study various hospitals were selected on the basis of their size,
location & current working status. The schematic plan for the selection of hospitals was as follows: 

Firstly, the hospitals were grouped on the basis of the number of beds available to patients for treatment
as an indoor patient. They were classified into Two categories, viz.. 
A) Hospitals with bed capacity of more than 100 beds. 
B) Hospitals with bed capacity less than 100 beds. 

Secondly, the hospitals with less than 100 beds capacity were further selected on basis of there location
so as to represent almost all the areas of the city i.e. the four areas (demarcated as north south east &
west) of the city.
 
TOOLS 

The information for the evaluation of preparedness of Indore Hospitals for any eventuality was obtained
through the questionnaire named as Hospitals Preparedness for Disaster Management, developed on the
basis of guidelines from various resources including JCAHO (joint commission for accreditation of
health care organization) and the personal discussions with the various experts in disaster management. 

The questionnaire developed for the study contained mainly dichotomous items.

There were few open-ended questions also to help respondents give their preparedness in terms of the
information, which could not be elicited through dichotomous questions. 

ANALYSIS AND DISCUSSION

Information received from following hospitals regarding preparedness for disasters was subjected to the
analysis:

Hospitals which are providing services

1. Maharaja Yeshwantrao Hospital
2. T.Choithram Hospital & research centre,
3. CHL-Apollo Hospital  
4. Cloth market Hospital  
5. Verma union hospital 
6. Unique Hospital 
7. Anand Hospital
8. Suyash Hospital 
9. Lifeline Hospital
10. Mayur Hospital 

Hospitals likely to start providing services soon

1. Bombay Hospital & research 
2. Arihant Hospital  

The respondents comprised of CEOs, Administrative Officers, Managers or Superintendents of the
respective hospital. Only one respondent was included in the sample.

It was found that only Four respondent Hospitals comprising of Three from Private Sector and Only One
from Public Sector have developed or are in the process of developing some kind of infrastructure to
meet with the Disaster situation, but that too in normal routine manner.
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These Disaster preparedness programs are meagerly available to public and are far from the JCAHO
criterion.

Public Hospitals in Indore city are the largest in terms of facilities and services provided by any hospital
both private as well as public sector. The main Public sector hospital has some disaster related
preparedness, possibly due to the fact that the hospital receives a large number VIP Visitors, whose
security is quite important. The hospital though requires to make adequate arrangements to meet any
eventuality, but it has not been able to meet the requirements. 

Responses received from the respondents reveal that:

PRESENCE OF ADQUATE DISASTER PLANNING COMMITTEE:

Only 10% of the respondent hospitals have such disaster planning committee, to review time to time the
hospitals’ effectiveness in dealing with the eventualities.

STAFF ORGANIZATION FOR DISASTER RESPONSE:

Only 10% hospitals have some staff to meet the eventualities. Probably such a lukewarm response to the
appointment of a skilled staff to meet the disaster is due to the fact that the City is yet to face a major
disaster requiring specialized staff.

ADEQUATE SPACE FOR TREATING EMERGENCY PATIENTS

In spite of the fact that only 10% hospitals have disaster preparedness but 20% of the hospitals have
adequate space for treating mass casualities.

ADEQUATE SUPPLIES DURING DISATER

Since all hospitals have a facility of providing medicines to patients they keep sufficient inventory of
medicines and the same can be utilized for Emergency purposes. This facility of adequate supplies is
available  in 30% of hospitals.

Criterion for Indoor- patients in case of emergency situations demanding extraordinary space for the
treatment of patients.

EXTERNAL COORDINATION AND CONDUCTION OF DISASTER DRILL

Of all the hospitals included in the sample, no hospital has any kind of external coordination and
conduction of disaster drill. Probably, they do not engage themselves in such an activity because they do
not feel it to be time and cost effective exercise and also they feel that in case of any disaster situation
they will be able to meet the situation with the existing training and expertise of the staff.

CONCLUSION

Out of twelve Hospitals (ten in working status & two to resume working in near future) only four
hospital have some system for disaster management but only one (public hospital) has adequate
infrastructure for management of disaster.

Not only do people sometimes fail to learn from the mistakes of others, but also they may even neglect to
correct their own, previously noted deficiencies, that is why the preparedness of hospitals in regard to
Disasters gets the lowest priority.

SUGGESTIONS

In order to prepare the hospitals for any kind of disaster situation, there is a need to implement the
following:
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• Reducing apathy towards disaster preparedness through developing positive thinking for any kind of
eventuality. The apathy needs to be tackled on three fronts:

• Public Education to make aware of the consequences of the disasters

• Media awareness to inculcate positive and receptive attitude towards disaster preparedness

• School programs to educate young children of the ill effects of the disasters.

• Planning Check Points : This is required to assess the possibility of disasters and their magnitudes.

• Paper Plan Syndrome: The disaster plan besides being put on the paper it requires adequate training
and periodical exercise by the concerned staff.

• First Wave Protocol: The possible emergencies needs to be classified in accordance with the
Committee on trauma of the American college of Surgeons in selection of facilities required for
different categories of casualties and their awareness among staff as well as other hospital staff.

• Routing exercise of patients in a previously decided number according to the nature of injury,
facilities available in hospitals and the availability of attending staff needs to be carried out and a
proper information should be made available to emergency responders.

INTER ORGANIZATIONAL PERSPECTIVE

Even if all the hospital are equipped with the well-designed disaster plan, they may ignore coordinating
with other hospitals, public safety agencies and most important of all disaster experts who have done
some kind of study or work.
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SEISMIC HAZARD ASSESSMENT IN DENPASAR – BALI

I Wayan Sengara, Engkon K.Kertapati, and I Gede Mahardika Susila, Institute of
Technology, Bandung (ITB), Indonesia,

ABSTRACT

The high acceleration value in Bali area due to two sources zone: the Flores Backarc Thrusting and inter-
intraplate subduction source zones. The thrust zone is evident in two segments: the Flores thrust zone is
the west and the Wetar thrust zone in the east. Both dip opposite to the sense of subduction of Indian
Ocean – Australian plate at the Jawa Trench and Timor Trough. The earthquake effects in Bali due to
earthquake event are: ground shaking, liquefaction, ground failure and tsunami. The assessment was
based on historical data as well as from deterministic hazard analysis considering maximum magnitude
that could be generated from potential faults and subduction source zone. The assessment was also based
on previous seismic hazard analysis available in the literature. The assessment provides peak ground
acceleration (PGA) at baserock of values in the range of 0.25 – 0.4 g.

1.0 INTRODUCTION

Indonesia is a country where four of the earth’s main plates contribute to the seismic activities in the
region. This condition has caused most of Indonesian regions are potential to relatively high risk to
earthquake. City of Denpasar is the capital of Bali Province is considered one of the most densely
populated cities in this province. Regional earthquake map shows that north of Bali – on the west and
East Nusa Tenggara on the east side has one seismic source zone called Flores Back Arc Thrusting.  This
fault has historical earthquake activities such as the 1976 Seritit Earthquake and the 1992 Flores
Earthquake. Other earthquake sources are interplate and intraplate subduction seismic source zone, such
as: the 1862 Buleleng Earthquake, the 1890 Negara Earthquake, caused walls and tumble down and
reached VII MMI.

2.0 REGIONAL TECTONIC SETTING

The major tectonic feature in the region is the Sunda Arc,which extends approximately 5,600 km
between the Andaman Island in the northwest and the Banda Arc in the east. The island arc results from
convergence and subduction of the Indo-Australian palte beneath Southeast Asia. The direction of plate
convergence between Southeast Asia and the Indo-Australia plates is assumed to be about north south
and overall rate of convergence is probably abou 7.7 cm/year. Based on the inferred direction of plate
motion and geologic evidence, the ralative motion appears to be normal to the arc at Jawa-Bali, and
oblique near Sumatera. The normal driving of the underthrusting plate to the overriding plate is
accommodated thrust fault sistem (the Flores Backarc Thrusting) in the forelands of continental arc.

2.1 Java – Bali Segment of the Java Trench

The subduction zone south of East Java – Bali and Nusa Tenggara Barat:
The Java segment of the Sunda Arc extend from Sunda strait on the west to Bali Basin on the east and
relatively old oceanic crust (150 mY) is converging in a direction essentially normal to the arc at a rate of
about 6.0 cm per year in the west Java Trench and 4.9 cm per year in the East Java Trench (Soetardjo,
1987). The Benioff Seismic Zone along this area study dipping approximately 40º and extends to a depth
of approximately 350 km changes to 50º at a depth of 600 km and a gap in seismicity exist in this
segment between depth of 350 km.

The Nusa Tenggara Barat is seated in roughly transitional Zone between the Banda and Sunda Areas: the
discontinuity is marked by series of negative gravity anomalies, a noticeable difference in the pattern of
seismicity, geochemical difference in the volcanic rocks, and sub-marine geomorphology differences
(Katili and Hartono, 1983). The discontinuity reflects the change in character of converging Australian
Plate from Oceanic lithospheres in the west to continental crust in the east.
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Figure 1 Hypocenter profile of Bali Segment of Java Trench

2.2. Flores Back Arc Crust Thrust Fault.

The thrust zone is evident in two segments: the Flores thrust zone is the west and the Wetar thrust zone
in the east. Both dip opposite to the sense of subduction of Indian Ocean – Australian plate at the Jawa
Trench and Timor Trough. The most recent earthquakes due to this seismic source zone the Seririt Killer
Earthquake in 1976 mb 6.1. No earthquakes that are clearly associated with the back arc thrust zone have
been found deeper than 25 km (McCaffrey and Nabelek, 1987). Figure 2 shows the shallow crustal faults
around Bali Island.
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Figure 2 Shallow crustal fault around Bali island (Woodward-Clyde, 1997)
The Bali Basin occupies transition zone of the Sunda Arc. Banda Arcs, precisely South of East – Java
and West of Flores Basins (Prasetyo and Sarmili, 1994). The Bali Basin is deep-sea sedimentary basin
with a size of 100 km x 200 km, narrowed to the east and reached its maximum depth of slightly below
1500 meters (Kusnida, et al., 2000). And the Bali Basin is hanked by the Tertiary Java Basin to the west
and the oceanic Flores-Basin to the east and thus provides an actualistic setting for the development of
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fold and thrust belt. The crust of the Bali Basin was transitional in thickness between oceanic and
continental (Hamilton, 1979). The fold and thrust belts develop in the foreland of Continental arcs have
been observed the dip angle of the subducting plate so that inferences about the deformation. The thrust
belt is evident in the two segments: the Flores thrust zone in the west and Wetar Thrust Zone in the east
and by one arc micro thrusts that may represent early by stages of subduction polarity reversal in the area
(Nishimura & Suparka, 1985). 

In the north, it is limited by an east-west trending Madura-Kangean High, which is acting as the
Southeastern border of the Sunda land. The southern part of this ridge is limited by an east west trending,
Sepanjang Normal Fault (Letouzey, et al., 1990). In the east, the northwest-southeast lineation
bathymetric Contour is presented as the eastern limit of the basin, and convinced to be continuing to the
Saleh Bay depression in Sumba Island (Zen et al., 1992). The Bali Basin receives sedimentary infill from
the north (Sunda shield), from the west (Madura strait) and principally from the south (Bali-Lombok).
Around the longitude (114.60º-7.60º S) at 5.5 km depth, Kusnida et al. (2000) observed the 30 km x 40
km dimension of doming of Moho physical discontinuity with east-west direction. Selater and Menard
(1967) state that such structure indicates the up-welling of hot mantle material beneath active marginal
basin although of lack coherent spreading center typical of normal mid ocean ridges. Kusnida et al.
(2000) suggest that it would be the initiation of back arc thermal stressing. A zone of huge slumping in
the affinity area probably indicates a sea-floor expression of this deep-seated up-doming structure
(Kusnida et al., 2000).

In this area, surficial slump sears like structures seems to be formed by differential up lift of the
basement underneath. Back-arc thrusting in this area causes the structures tend to be grouped into two
main categories, as said above: those due to tectonic forces, magma intrusions (Silver et al., 1983), and
collision by Roo rise. Magma activity is probably important in weakening the thrust, however and in this
way aiding thrust development in the collision region.

The west part of Flores Thrust is the Bali Basin. It is narrow and shallow, and underlain by oceanic crust
(Raitt, 1967; Hayes et al., 1978). But Silver et al. (1983) suggest that the Flores Thrust is disappearing
beneath the Bali Basin. The deepest part of the basin is along the south margin, and although it is filled
with sediments, (see above). Neotectonic for the study area/east Indonesia, it is assumed that the majority
of the shoreline features are result of Quaternary diastrophic, due to active tectonic movements and
seismicity. And the Pleistocene period (2.5 million years ago) in Indonesia was characterized by
powerful mountain building. In some areas the arogenic movement was started in Pliocene Time (seven
million years ago) and in many parts it continued into Holocene and Resent Time such as in this area
Terraces distribution in north coast of East Nusa Tenggara (Central Flores to eastern Sumbawa) are high
on the north Coast and low or absent on the south due to North-South tilting of Flores Island. All group
in the northern Flores have sunk in Pleistocene Time (2.5 million year ago) and estimated to have a rate
of 1 mm per year. The up lift of Timor at a rate of 0.37-7.0 cm per years and the other outer islands to the
east due to the positive buoyancy to continental crust beneath the accretion wedge (Silver et al., 1985).
The estimate rate of fracture zone movement in the north of Bali is approximately 0.1 to 0.3 mm per
year. 

3. EARTHQUAKE HISTORY

The most recent earthquake felt in Denpasar is the Karangasem Earthquake, December 17, 1979.
Significant damage was reported. 25 people person killed, more than 400 people seriously injured.
Cracks in the road and land were observed along 0.5 km. The oldest damaging earthquake recorded in
this area was 1862 March 29, Buleleng Earthquake MMI VII. The source of this earthquake is the
interplate subduction zone. 

Earthquake in Seririt in 1976 July 14, in Tabanan and Jembrana more than 75 % buildings and houses
severly damage 559 killed, 850 people seriously injured and some than 3200 injured. MMI VIII.

There were major large earthquakes reported in historical record prior to instrumental recording
(NewComb and McCann, 1987). These events occurred in 1840, 1867 and 1875. Several large events
were also recorded since 1903. The record of historic seismicity along the Java segment indicates that
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within a period of about 300 years, no great intraplate earthquake hare occurred that were similar to the
1833 and 1861 Sumatra events. 

The significant earthquakes in this area were: 
Tulungagung earthquake of 05 July 1859 (MMI scale of VI, some buildings and houses suffered
damage), another Tulungagung Earthquake with a MMI scale of VII occurs on 20 August 1896,
Bali Earthquake of 21 January 1917: ground slumps and ground slides were observed at various places.
Many houses suffered damage and about 1500 people were killed due to groundslides, the MMI scale of
IX,
The Gresik Earthquake of 19 June 1950 (MMI scale of VII).

Figure 3 the earthquake distribution in Denpasar and vicinity area

Figure 3 shows the earthquake distribution in Denpasar and vicinity area. The study that had been
conducted by Susila, 2000 as show in Figure 4, the maximum peak ground acceleration suggested around
0.30 g with return period 500 year. 
 
The high acceleration value in Bali area due to two sources zone: the Flores Backarc Thrusting and inter-
intraplate subduction source zones.
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Figure 4 Maximum peak base rock acceleration for Denpasar (Susila, 2000)

HAZARD ASSESSMENT

Preliminary seismic hazard assessment has been performed for Denpasar municipality.  The assessment
was based on historical data as well as from deterministic hazard analysis considering maximum
magnitude that could be generated from potential faults and subduction source zone. The assessment was
also based on previous seismic hazard analysis available in the literature. The assessment provides peak
ground acceleration (PGA) at baserock of values in the range of 0.25 – 0.4 g. The earthquake effects in
Bali due to earthquake event are: ground shaking, liquefaction, ground failure and tsunami. Figure 5
shows ground surface map, Figure 6 shows ground fracturing potential map and Figure 7 shows
liquifaction potential map

Figure 5 Ground surface map
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Figure 6 liquifaction potential map

Figure 7 Ground fracturing potential map



General Paper

Regional Workshop on Best Practices in Disaster Mitigation 437

REFERENCES

Crouse,C,B., 1992; Seismic Hazard Evaluation Offshore Northwest Java, Indonesia, Dames & Moore.,
Inc.

McCaffrey. R., J.Nabelek, 1987; Earthquake, Gravity, and the Origin of Bali Basin, an           Example of
a Nascent Continental Fold and thrust belt. Jour.of Geoph. Res. Vol. 92, No. 81, pp.441 – 460.

Borcherdt, R. D., (1994), “Estimates of Site-Dependent Response Spectra for Design (Methodology and
Justification)”, Earthquake Spectra, Vol. 10, No. 4.

Das, B.M. (1993), “Principles of Soil Dynamics”, PWS-KENT Publishing Company, Boston.

Firmansjah, J., Irsyam, M., (1999), “Development of Seismic Hazard Map for Indonesia”, Proceeding of
National Conference on Earthquake Engineering, Bandung.

Ishihara, K, (1993), “Manual For Zonation on Seismic Geotechnical Hazards,” Technical Committee for
Earthquake Geotechnical Engineering, TC4, The Japanese Society of Soil Mechanics and Foundation
Engineering.

Kertapati, E, K. (1999), “Probabilistic Estimates of the Seismic Ground Motion Hazard in Indonesia”,
Proceeding of National Conference on Earthquake Engineering, Bandung.

Kramer, (1996),“Geotechnical Earthquake Engineering”, Prentice-Hall Inc Upper Suddle River, New
Jersey.

Peraturan Perencanaan Tahan Gempa Indonesia Untuk Gedung, (1983) Direktorat Penyelidikan Masalah
Bangunan, Bandung, Indonesia (in Indonesia).

Sengara, I W., Surahman, A., Pribadi, K. S., (1999), “Seismic Hazard and Countermeasures in Bandung
– Indonesia”, Bandung.

Sengara, I.W., Munaf, Y., Aswandi, and Susila, IG.M., (2000), “Seismic Risk and Site Response
Analysis for City of Bandung-Indonesia”, to be presented in Geotechnical Earthquake Engineering
Conference, San Diego, March, 2001.

Shah, H. C., Boen, T., (1996), “Seismic Hazard Model for Indonesia”.

Structure Engineering Design Provision, (1997), ”Uniform Building Code (UBC97)”, Vol. 2,
International Conference of Building Officials.

Susila, I G. M., (2000), “Seismic Risk and Site Specific Response Analyses for Denpasar”, Thesis,
Geotechnical Engineering – Civil Engineering, Post Graduate Department, Institute of Technology
Bandung

Youngs, R. R., Chiou, S. J., Silva, W. J., Humphrey, J. R., (1997), “Strong Ground Motion Attenuation
Relationship for Subduction Zone Earthquake”, Bulletin of Seismological Society of America Vol. 68,
No. 1.



LANDSLIDE HAZARD AND RISK ASSESSMENT ON HILL COUNTRY OF
SRI LANKA

Bandara Abeysinghe, National Building Research Organization Sri Lanka
Yushiro IwaoDepartment of Civil Engineering,

Faculty of Science and Engineering, Saga University, Saga, Japan,

Nimal Arambepola, Asian Disaster Preparedness Center, Thailand

ABSTRACT
The Central Highlands of Sri Lanka underlain by highly folded and fractured metamorphic rocks of
different grades of weathering have a high probability for landslides and rock-falls. Intense precipitation
is a major factor contributing to the landslides. Despite repeated occurrences of landslides in Sri Lanka
inflicting losses in terms of life and property, very little has been done towards introducing scientific
practices for delineating the degrees of hazard, identifying elements at risk, and landslide risk
assessment.  A National Building Research Organization (NBRO) has already commenced production of
landslide hazard zonation maps covering the areas prone to landslides. The total vulnerable area is
estimated to be around10,000km2 in seven administrative districts in the Central Highlands. The phase I
of the program which was supported by the UNDP/UNCHS was ended in July1995.It helped to build
institutional capacity in landslide hazard management and to produce maps covering two most vulnerable
districts. Subsequently the Government of Sri Lanka has taken an important decision to continue the
program into other landslides prone districts. Those maps and data are expected to provide an essential
input to the risk assessment. The present study was based on an investigation carried out in Yatiyantota
area at Kegalle district. The area was severely affected by the landslide incidents that occurred in 1997
during the north - west monsoons. The landslide risk assessment is expected to facilitate determination of
risk through scientific analysis of landslides. Development of a culture for, assessment of risk before
commencement of major infrastructure development projects and establishment of human settlements in
landslide prone areas based on the risk criterion will be essential for sustainable development of the
central hills of Sri Lanka.

INTRODUCTION

The hill country of Sri Lanka, underlain by highly folded and fractured metamorphic rocks has a high
probability for landslides. Intense precipitation is a major factor contributing to the occurrence of
landslides. 1986/89 major landslide disasters, promoted the Government of Sri Lanka to take serious note
of the losses and initiate appropriate measures for reduction of the impact of landslide disasters. As a
result the National Building Research Organisation under the Ministry of Urban Development, Housing
and Construction supported by the United Nations Development Programme (UNDP) and United
Nations Center for Human Settlements (UNCHS) for a   building of institutional capacity in the field of
landslide studies and services. Landslide hazard zonation of central hill country of Sri Lanka made a start
in 1990 under the Landslide Hazard Mapping Programme (LHMP). The phase I of the program ended in
July 1995 and with that the UNDP/UNCHS assistance also came to an end. But the Government of Sri
Lanka has taken an important decision to continue the program into other landslides prone districts.
        
Hazard is confined to the expected occurrence of landslide, while risk involves the expected damage
consequences of landslides (lost of life or injured persons, cost of property and infrastructure facilities
etc.). The engineering analysis of landslide risk has essentially two components, the probability of
occurrence and the resulting consequences. In Sri Lanka, very little has been done towards introducing
scientific practices of landslide risk assessment delineating the degrees of hazard, identifying elements at
risk, risk assessment and risk treatment. Landslide Studies and Services Division (LSSD) of NBRO has
already produced a set of landslide hazard maps and Sri Lankan landslide database. These maps and data
would provide an essential input to the risk assessment. The landslide hazard zonation map is delineates
area with different probability for initiate landsliding. But these maps are not available for every area of
the landslide prone hill country. This paper describes application of philosophy of landslide risk
assessment without using data from landslide hazard zonation map of the area. 
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Selected site for the study at Yatinyantota is situated in the Kegalle
district. Due to heavy rain, bank failures, cutting failures, gully erosion
and small landslides occurred on 16 September 1997 at about 2.30 a.m.
The recorded rainfall on 16th was 250mm/day. The unstable area covers
about 2km stretch along the left side of the main road from Yatiyanthota
town to Aliwatta village. It is easily accessible by Awissawella- Hatton
main road (Location map Fig.1). Due to this failure, 4 houses were
completely destroyed, 7 houses were partially damaged and 13 houses
within the vulnerable area are threatened by future failures. However no
human losses were recorded perhaps as a result of awareness created
about the causative factors and about the importance of observance of
constant vigilance during heavy rains by NBRO under LHMP. It's a
known fact that the small- scale landslides can be developed into a
disastrous landslide event subsequently during monsoon seasons, if
timely actions are not taken for remediation. 

RISK ASSESSMENT FOR SLOPES VULNERABLE TO
LANDSLIDES

Landslide risk assessment can be practiced at various levels of detail, ranging from qualitative evaluations to
detailed quantitative risk analysis. The method to be used will depend on the level of study. For natural
slopes, semi quantitative methods are more likely to be applicable. The main principle that applies to
assessment of natural hazard is “past and present are keys to the future”. Hence it is most likely that
lansliding will occur where it has occurred in the past and landslides are likely to occur in similar geological,
geomorphological and hydrological conditions as they have in the past. The landslide risk assessment for an
individual slope, there is a need to consider each of the following components (a) Hazard identification and
probability of occurrence. (b) Elements at risk (c) Estimation of vulnerability of property and persons due to
landsliding (d) Calculation of total risk. The total risk (Rt) is the expected number of lives lost, persons
injured, damage to property and disruption of economic activity. It is the product of specific risk (Rs) and
elements at risk (E) over all landslide and potential landslides in the area.
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Where; Rt - total risk, Rs - specific risk (Probability x Vulnerability for a given element), P - probability, 
V – vulnerability, E - element at risk (e.g.: person, building, infrastructure etc.).

Hazard Identification and Probability of Occurrence 

The probability of initiate landsliding of a specific location could be determined using graded landslide
hazard map of the area. If landslide hazard zonation map of study area is not available following semi-
quantitative landslide risk assessment method was introduced. The method based on contributory parameters
for landsliding. A relative weight (degree of importance) was determined almost similar to already developed
and using for landslide hazard zonation mapping in landslide prone hill country (Table 1). For the
demonstration of this method used case study in Yatiyantota probable landslide area. The result of field
investigation of Part (A) of the Section (I) indicate the most vulnerable to future disaster due to landslide
hazard. This area was selected for further studies and assessment of risk. 

Fig.1 Location map of Study Area
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Table 1. Field checklist for ranking of landslide hazards (H)

Lithology
(8)

0
1
3
5
8

Marble
Weathered rock
Granite, Gt.bt.gn, all others
Charnockite, Granulite,
NBE
Quartzite

3

Amount and
direction of
Dip
(8)

0
1
2
3
4

Dip and scarp 70-90
Dip and scarp 55-70
Dip 10-30, scarp 45-55,
inter.
Dip 0-10, scarp 30-45
Dip 30-55, scarp 0-30

4

Deviation
Angle (6)

0
2
4
6

25-120
10-25 or 120-155
155-180
0-10

4

G1
Bed rock
geology
and
Structure
(20)

Discontinuit
ies
(2)

0
2

Absent
Present

2

G2

Overburd
en
deposits
(10)

Soil
Thickness
(10)

0
2
8
9
10

Bed rock
Coll < 1, overburden < 2
Coll 1-3, overburden 2-8
Coll 3-8, overburden >8
Coll > 8, overburden >8

2

G3
Slope
angle
(25)

Slope Angle
(25)

5
15
25
20
10

>40°
31°- 40°
17°-31°
11°-17°
0-11°

25

G4

Hydrolog
y (20)

Piezometer
level
(ground
water table)
(20)

3
7
10
15
20

Below slip plane
Above slip plane
Between ground level &
slip plane
At ground surface
Artesian or above ground
level

15

Landform
 (15)

3
8
10
12
15

Simple slope (no previous
slides)
Simple slope with surface
cracks
Old slip but modified by
erosion
New slip now stable no
erosion
Recent slip, erosion at toe

12

G5
Landform
and
landuse
(25)

Landuse
 (10)

1
2
3
5
7
8

10

Natural woods
(undisturbed)
Cleared and cultivated well
Cleared for pasture land
Disturbed by cattle
Controlled construction
Disturbed by construction
but precautions taken
Heavy construction

10

100 Total score 100 77
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According to Table 1 calculation pointed out the Part (A) area of Section (I) has a hazard factor H is 77.
According to Table 2, this area was identified as most hazardous area. The probability for landsliding is
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likely <95%. According to past historical records in hill country of Sri Lanka, annual general probability for
disastrous landslide in most hazard area is 10-2. Assuming 50% probability for landslide occurs within the
study area and, according to total probability theory, annual probability for landsliding in part (A) is 0.5x10-

2. Also the field investigation helped to identify probable landslide boundary and type as landslide cum
debris flow. 

Table 2. Relationship between hazard and probability of landslide occurrences
 

Hazard Range
Qualitative Term used in
Hazard Zonation 

Probabilistic Criterion Grade Indicative Annual
Probability

40≤H Safe Areas Very Unlikely  <5% 10-5

5541 ≤≤ H Moderate Hazard Unlikely           5-20% 10-4

7056 ≤≤ H Hazard Likely              20-80% 10-3

10071 ≤≤ H Most Hazard Very Likely      >95% 10-2

Element of Risk

When the probable landslide boundary is super imposed with the human settlements and infrastructure
map it was observed that (Part “A” of Section I) following human and properties are vulnerable to future
landslide events (Table 3). 
 
Table 3. Elements at risk in Yatiyantota potential landslide

Area of the
landslide

Element at risk  Property
value1 (Rs.)

 Person
Value2 (Rs.)

Head
region

2 houses/ 7 person 1000000  7 x 150000

Main body 5 houses/ 20 person
50m footpath

5000000
 100000

20 x 150000

Foot 1 house/ 5 person
20m foot path
2 shops/ 20 person
1 church/ 50 person
Telephone Exchanger

 700000
   50000
3000000
2000000
1000000

 5 x 150000

20 x 150000
50 x 150000

Toe 1 house/ 3 person
125m highway

  700000
1250000

 3 x 150000
 2 x 150000

1Property value is taken by considering the land, type and condition.
2Although humans cannot be valued, since study required a figure to
calculate the amount of Rs. 150000.00 are considered. It is an amount
paid by insurance and average was considered.   

           Fig.2 Human Settlements and Infrastructure

Estimation of Vulnerability due to Landslide Hazards

Although the state of the art for identifying the elements and their economic value is relatively well
developed, the state of the art for assessment of vulnerability is in general primitive. The vulnerability is the
degree of loss to a given element or set of elements within the area affected by the landslide. It is expressed
as a scale of 0 (no loss) to 1 (total loss), which are likely to have been determined from previous experience
or expert judgment. Vulnerabilities of property and persons were estimated for the study based on the past
landslide history and expert judgment. The assumed values are given in Table 4.

Table 4. Estimation of landslide vulnerability for property and persons 
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Area of the landslide Factors V Property V Persons
Head region High velocity, medium depth, little warning,

short escape distance
0.7 0.3

Main body High velocity, high to medium depth, little
warning, long escape distance

1.0 0.5

Foot Medium velocity, debris accumulation, some
warning, short escape distance

0.4 0.01

Toe Low velocity, more warning, short escape
distance, debris flow< mud flow

0.1 0.001

Calculation of Total Risk

Annual total risk (Rt) could be calculated as from Eq. (1),
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Therefore annual total risk in the potential landslide area is 0.5313 Million Rupees 
(In August 2002 general currency exchange rate of 96.00 Sri Lankan Rupees equal to 1U.S $)

Limitations of the Landslide Risk Assessment 

As seen in the study, there are a number of limitations to risk analysis and assessment for slopes and
landslides;

• The judgments, content of the inputs may well result in values of assessed risks with
considerable inherent uncertainty. More experience and understanding of the process may
improve the reliability of the assessment.

• The variety of approaches that can reasonably be adopted to assess the landslide risk can result
in significant differences in the outcome if different practitioners consider the same problem
separately.

• Revisiting an assessment can lead to significant change due to increased data, by application of
a different method or changing the circumstances.

• The inability to recognize a significant hazard and the consequential underestimation of the risk.

• The methodology is currently not widely accepted and thus sometimes there may be an aversion
to its application.

CONCLUDING REMARKS
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Development of culture for risk analysis before commencement of major infrastructure development
projects and establishment of human settlements in landslide prone areas based on the risk criterion is
desired to be considered as an essential factor for sustainable development in areas prone to landslides in
hill country of Sri Lanka. 

The methodology for risk assessment given in this paper will facilitate determination of risk through
scientific analysis of landslide hazards in future. The expected total risk due to landslide disaster, cost for
mitigation actions and loss prevention costs may also be calculated through the given methodology. It is
expected to help non-technical decision-makers to assess the situation before taking appropriate futuristic
measure. This methodology may be used for assessment of the risk in any landslide prone area in central
highlands provided that sufficient basic data is available for assessment.  The application areas of
proposed methodology are very wide and decision-making by authorities (Provincial Council, Local
Government Institutions, Insurance Companies, Lending Institutions etc) as well as individuals (effected
families, victims, businessman etc) may be based on results obtained through assessments using the
proposed methodology. 
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THE TECHNOLOGICAL CHALLENGE OF DISASTER MANAGEMENT
PLAN FOR THE STATE OF MAHARASHTRA

Krishna Vatsa

The Context

The Disaster Management Plan for the State of Maharashtra represents one of the most innovative and
significant examples of what an imaginative and reform-oriented public administration can accomplish
through its initiative and drive in the most exacting circumstances. It showed how synergy, shared goals
and vision among different stakeholders could produce outstanding results in a limited time frame. The
DMP is indeed a very positive demonstration of many of the management concepts advocated today.

It started in the grim and tragic backdrop of the Latur earthquake of 30th September 1993, which killed
around 8,000 people. The damage to the living environment was colossal and irreparable. The State
government received a big helping hand from the World Bank, which signed a MOU with the
Government of India within a week of disaster, to support the rehabilitation efforts. The Maharashtra
Emergency Earthquake Rehabilitation Programme was drawn up with a planned outlay of$ 300 million,
and implemented over a period of four and half years. It is probably the largest rehabilitation programme
in terms of households and the area covered. Nearly 250,000 families took part in the reconstruction
programme, making it one of the most successful post-disaster recovery and reconstruction programmes.

In the development credit agreement the GOI signed with the World Bank, the preparation of disaster
management plan for the state was mentioned as one of many outputs planned. It appeared as a subtext of
the credit agreement. The agreement, and the entire credit negotiation preceding it, did not establish its
critical importance. In (act, nothing happened on this front till one full year after the MEERP
commenced. The first workshop, which was attended by the officials and experts, was organized in May
1995 almost a year after the World Bank loan became effective. The project authorities were totally
preoccupied with the spadework required for this massive rehabilitation programme to get off. The May
1995 workshop inaugurated the process. However, there was a lull again for a year till mid-1996, when
there was absolutely no progress in this area. The project was going through a very critical phase, with a
number of destabilizing developments.

International Support

The MEERP acquired a steady course in mid-l996, and Disaster Management Plan as an activity picked
up. Within the government, there was a growing commitment to his activity. The GOM appointed
national and international consultants to assist in the preparation of these plans, with the Department for
International Development (DFID) support. At this time, the UNDP evinced interest in strengthening this
programme. The initial goal was to develop the state plan and pilot plans for six districts. The UNDP
support made it possible to cover all the remaining districts of the state. The UNDP support also
coincided with the GOl's decision to assist the state government in setting up a Centre for Disaster
Management. The GOM located the Centre for Disaster Management in the Yashwantrao Chavan
Academy of Development Administration (YASHADA), Pune, the apex training organization of the
state government. It was envisaged that this centre would grow up in the process of preparing the disaster
management plans for remaining 25 districts. The UNDP support was, therefore, made available for
institution-building in the Y ASHADA, as well as for the preparation of district disaster management
plans. The synchronized support of the World Bank, DFID, UNDP, GOI; and GOM to the Disaster
Management Plan actually explains its far-reaching agenda.

The disaster management plans presented a risk assessment and vulnerability analysis, explained the
command and coordination structure, set up the operating standards, created a resource directory, and
laid down a mitigation strategy. These plans are area-specific, and they have been prepared on the
strength of an impressive database created for all the districts. However, as we went along, it became
clear that the plan documents need to be supported with the critical resources. The World Bank organized
a review meeting of the Disaster Management Plan in Washington in June 1997, which was attended by
the Bank officials, the DFID and UNDP experts, and the GOM officials. For three days, the GOM made
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a full-scale presentation of all the plan documents. This proved to be a watershed event for the Disaster
Management Plan.

The GOM's presentation received the complete approval and support of all the multi-lateral agencies.
The World Bank immediately agreed to extend support for the setting up of the control rooms,
communication network, and the GIS-based Disaster Management Plan for the entire state. The DFID
decided to renew its support this activity through a fresh grant of £2.5 million. The Disaster Management
PIan emerged from the shadow of the MEERP, to become a full-fledged programme. It entered into the
implementation phase. It was the beginning of a challenge for us, for all these activities must be
completed in a very limited time of one and half year, the period of credit left for the MEERP.

Implementation Activities:

In the government, the need for critical support to the disaster management functions of the district
administration has been felt for a long time. However, there was an inadequate articulation of the support
required. There was an occasional demand for a wireless network connecting the Collector to the sub-
divisions and Talukas. It did not, however, lead to an organized move within the government for
augmentation of the communication facilities. However, the planning for disaster management brought
up prominently the operational requirements of the plan activities. There was an emphasis on setting up
well-equipped control rooms. There was a general agreement about this facility among all concerned.
The communication network was an essential facility required for operational support. While the
government officials have been familiar with the support the VHF network would provide, the VSAT
network came up as a matter of a new initiative. We looked for a communication network, which would
provide connectivity between districts, divisions and the state headquarters, independent of the
Department of Telecommunication lines. So, the VSAT network was an alternative suggested. However,
in the government, there was no strong commitment to this activity, compared to the VHF network. It
was thought that a feasibility survey of the VSAT network would be carried out. and a decision about it
installation and commissioning would be taken later. However, when the World Bank agreed to support
all the implementation activities proposed by the GOM, after the review meeting in Washington, we
decided to commission the VSAT network.

The VHF and VSAT network would provide a very dependable communication network to the state and
district administrators. It has been the common experience that whenever heavy rains take place in the
state, the terrestrial line is the first casualty, and long-distance connectivity is lost. In a disaster situation,
the communication lines with the district authorities and line departments, is the key to organizing
response operations. So building these networks represented the first priority of the government.

The GIS-based Disaster Management Information System evolved out of the planning activities for
disaster management. When we convened the first meeting of the Collectors for the preparation of plan
documents, they made a suggestion that a GIS-based disaster management plan would be the most
appropriate exercise. It would be the most helpful in planning response actions. The Collectors were of
the view that planning evacuation and exit routes in case of natural or chemical disaster was much
simpler, if the GIS support is available. The GIS would also help them locate their resources much better
for the deployment in disaster-affected areas. At that time, the government had not even thought of using
the GIS applications. In course of doing our rounds of divisional meetings, we visited the Maharashtra
Remote Sensing Application Centre, Nagpur, which had done some work in developing the GIS-based
applications. We saw the possibility of using the important tool for supporting the disaster management
plans. We decided to prepare hazard maps for different kinds of hazards for all the districts. The hazard
maps on 1:250,000 scale would show all the hazard-prone settlements, and the facilities like the Police
Station, PHC, Fire Station etc. on the map. The road and rail network and the river system would also be
shown on the map. These maps would give the Collectors a very accurate idea of the area and population
affected, and how the resources could be reached to those who are affected.

Along the way, we realized that the GIS-based Disaster Management Information System would also be
helpful in all kinds of planning and development efforts. So we started with the DMIS on 1:250,000 scale
with the UNDP support, and once the World Bank gave its support, we decided to do it on 1:50,000 scale
for all the districts except Mumbai. This became a detailed exercise for mapping of resources as well as
socio-economic attributes.
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Though these facilities have not been fully commissioned, the officials have started using them. In a
number of districts, the Collectors used the wireless network during the floods last year. Similarly, a
number of departments are using the GIS database for range of functions.

Intra-district VHF Communication Network

The decision to set up a semi-duplex VHF network for intra-district communication was taken after
assessing all the other options in term of cost and reliability. The VHF communication network would
provide a reliable and cheap means of communication, independent of terrestrial lines, between the
district, sub-division, and. Talukas. It would provide a civil wireless system to the civilian administrators
throughout the state at a cost of approximately Rs. 10 crores. The GOM commissioned a topographical
survey of the entire state in course of preparing the feasibility study for the VHF network. The work was
awarded through an international competitive bidding. As part of this network, a total of 600 base
stations, 56 repeater stations, 190 mobile stations, and 150 hand-held sets have been installed: At present,
the network has become fully operational in 11 districts. The construction and electrification of repeater
stations, located on remote and inaccessible sites, took considerable time. The completion of repeater
rooms by March-end will make the entire network fully operational throughout the state. In those
districts, where the VHF network has been commissioned, it is working smoothly. It is planned that the
regular staff would operate the wireless sets, and no additional post of wireless operators has been
created. In all the districts, training programmes have been organized for the concerned staff. The GOM
would maintain the network through an annual maintenance contract, after the warranty period is over.

Inter-district VSAT Network

To provide failsafe means of non-terrestrial communication, the GOM took a decision to set up the
VSAT network, connecting the state headquarters with the divisional and district headquarters. In course
of preparing the feasibility survey, the option of setting up an SCPC-DAMA system was selected. It was
meant to be a closed user group, with two hubs, and 37 fixed stations. The main hub would be in
Mantralaya in Mumbai, with a stand-by hub in the YASHADA, Pune. The network is capable of
providing a variety of telecom services including voice, data, facsimile, and vide-conferencing. There is
an exclusive transponder space for the VSA T network, which means that the GOM will not utilize the
satellite resources on a shared basis with other users.

When the GOM was planning for the VSAT network, the INSAT-2D failed, and the DOT was not in a
position to commit satellite resources to the GOM. With the approval of the DOT, the GOM approached
the VSNL, and secured the transponder space in INTELSAT. It is a KU band network, which the GOM
has been one of the firsts to install in the country. The procurement of the VSAT network was decided
through an international competitive bidding. The commissioning of the network is in progress, and by
March 15, six sites will start transmitting signals. The process of commissioning has been beset with
commercial and shipping problems, as it is a highly import-intensive network. The VSATs in all the
other districts will be commissioned by April-end.

Implementation Arrangements for VHF and VSAT Network:

The GOM appointed the procurement, engineering and system integration consultants for the installation
and commissioning of both the communications networks. The choice of the consultants was
MELTRON, a state public sector undertaking, on a sole source basis. Though the World Bank has
reservations about a public sector undertaking being appointed a sole source consultant, the GOM
insisted that the MEL TRON be appointed for this purpose. There were considerations of providing
continuity and support to the entire activity on a sustained basis through a public sector undertaking.
Considering that the implementing organization would fold up after the MEERP is completed, the
support from a government organization like MELTRON to maintain the networks was considered
essential.

The consultants prepared the bid document, organized the pre-bid conference, and evaluated the bids for
the final recommendation. The VHF bidding process went off smoothly. However, there was re-bidding
for the VSAT network, as all the tenders were either commercially or technically non-responsive. In the
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second round of bidding, the decision could be taken after a lot of clarifications were obtained from all
the bidders concerned. Incidentally, both the bids were awarded to the same contractor. This could have
given the contractor the advantage of scale of operations. However, poor commercial support and
inadequate managerial strength dogged the process of implementation.

E-mail Network

The GOM decided to utilize the VSAT connectivity in all the districts of the state to provide a closed-
user group intranet e-mail to all the government officials in the state. To install the e-mail network, the
GOM has decided to procure and install high-end server class computers, routers, modems, and hubs in
Mantralaya, YASHADA and all the commissioners and collectors' offices. The GOM is organizing the
necessary software support, which would also enable the staff to correspond in Marathi. The work on the
e-mail network has just begun and it is expected to be complete by April 30. Though the procurement of
e-mail network is an extension of the VSAT network, which is reimbursable by the World Bank, its cost
will be borne by the GOM.

The GOM has assigned the procurement contract to the same contractor who is installing the VSAT
network. The contractor would procure the hardware and peripherals and integrate them with the
software being supplied by the GOM. It was realized that the extension in the scope of VSAT
procurement to cover the E-mail would cut short the time required for a fresh bid consideration, and
achieve synchronization. The capacity of E-mail network was sized, and the specifications for the
servers, routers, and moderns fixed after extensive consultations with the technical experts. The entire
architecture of the network was proof-checked, so as to verify its optimal functioning.

GIS-based Disaster Management Information System

The GOM decided to create the GIS-based Disaster Management Information System on 1:250,000 and
1:50,000 scale for all the districts of Maharashtra except Mumbai. The creation of DMIS is primarily
meant to compile, store, and update information related to hazards, as it facilitates integrated analysis of
the spatial and non-spatial data and generation of hazard maps relevant to districts in Maharashtra. The
hazard maps include flood and epidemics, earthquake, accidents, industrial hazards, fire, cyclone, etc.
The database, which would be made available in all the districts, will enable district officials to plan
better for disaster preparedness, vulnerability analysis, and response plans.

The GOM assigned the work of creating the DMIS to the Maharashtra Remote Sensing Applications
Centre (MRSAC), Nagpur. The MRSAC is the GOM's organization, specializing in remote sensing
applications. The choice of the MRSAC was for several reasons. Firstly, the digitization of the spatial
data would require a great deal of interpretation of the satellite imagery, which constituted the strength of
MRSAC. Secondly, the MRSAC also has the necessary equipments and expertise in GIS. Thirdly, the
entire database of districts need to be updated periodically, which only a government organization like
the MRSAC could do on a regular basis non-commercially. The MRSAC’s was one of the largest sole
source consultancies approved by the World Bank.

The MRSAC was also appointed the procurement consultant for the computer hardware and software for
all the districts. The GOM procured computers for all the Commissioners and Collectors, along with the
GIS software of arcinfo and arcview. The procurement has been organized in a way that all the software
upgrades available in the next five years would be made available to all the offices in the state. The
MRSAC has organized training programme at the state and divisional levels. The district-level training
programme for all the districts is likely to begin soon.

In the creation of the DMIS, following steps are involved:

• Creation of Base Maps
• Procurement of Satellite data
• Interpretation of Satellite data
• Collection and compilation of non-spatial data
• Computerization of spatial and non-spatial data
• Integrated analysis of spatial and non-spatial data and generation of hazard maps
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• Transfer of digital data base to district authorities
• Development of shell query and Updation of facilities
• Training of district officials and assistance in implementation

The DMIS on 1:250,000 scale for all the districts has been completed. The digitization of data on
1:50,000 scale has been completed for 17 districts in the first phase of the activity, supported by the
World Bank. In the next phase, which the DFID will support, the digitization of remaining districts will
be completed. The elaborate query design too will be taken up in the next phase only.

The MRSAC secured the remote sensing data from the National Remote Sensing Applications Centre,
and got it interpreted through a number of sub-contractors in the private sector. Once the thematic maps
were made available, the experts checked these maps and validated it with the ground level findings.
After the validation, the digitization of these maps would be done in the MRSAC, and the physical and
socio-economic data attributed to the maps. Another round of validation takes place, before the database
is finally approved. The important inputs in this exercise are the remote sensing maps and physical and
socio-economic data. Further, it requires an intensive work to digitize these data, and validate them.

Though the primary objective of the DMIS is to plan for disasters, the database has been organized in
such a way that it could be extensively utilized for resource planning. A number of departments, like the
Water Supply, Water Conservation, PWD, Forests, etc. are using the database for their own applications.
The MRSAC has decided to appoint one GIS specialist for every division, and one for Mantralaya, to
provide all the hardware and software support to all the officers for developing and using GIS
applications.

Control Rooms

To physically locate the communication network and GIS-based DMIS, it has been decided to set up
control rooms in Mantralaya, divisional commissioners and Collectors' offices. The GOM has developed
a standard layout for all the control rooms, and is organizing architectural support throughout the state to
set it up. In most of the districts, the control room, equipped with all the facilities, has now been set up.

Facilitation

The GOM could seize upon the opportunity the MEERP offered for a very ambitious exercise in
capability building in the area of disaster management, speaks of the initiative and drive of the PMU
officials. Handling all these activities simultaneously, in addition to the main responsibility of
rehabilitating the earthquake-affected, was an extremely demanding work. The biggest challenge was
coordination with all 31 districts in implementation of these activities. It was just the determination to
accomplish these objectives, and professional standards we set for ourselves, that saw us through the
entire project.

There were a few significant organizational advantages. Firstly, there was the Central Implementation
Group, headed by d the Chief Secretary, which took all the policy decisions in respect of the MEERP.
There was no need to refer the decisions to any other office, once the CIG approved it. Our work was
extremely simplified once the CIG approved all the implementation activities in one meeting. The
support of the highest echelons of the GOM was crucial for these activities. For instance, the installation
of E-mail network was an afterthought, and it required a great deal of spadework to fit it into the original
procurement of the VSAT network. However, we could make it possible, because there was support
available for this activity at the highest level in the government.

Secondly, the World Bank was very supportive of the Disaster Management Plan and related activities,
which really strengthened our hands. The World Bank's involvement ensured that the procurement
decisions are taken without undue interference. External support acts as a catalyst, when new activities
are taken up, and the World Bank performed this role admirably.

Thirdly, all the procurement decisions were taken within the PMU. The PMU was technically competent
to address all the issues of procurement and take decisions. There was no reference to the Planning &
Finance Departments for these decisions.
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Fourthly, the PMU was a small set up, headed by the Secretary, and supported by a Deputy Secretary,
Financial Advisor, and Chief Engineer. It was a small cohesive group, which could think and act
collectively. The smallness of team brought a lot of precision and clarity to the opportunities the MEERP
presented.

In terms of design of the system, all the components are to be used in normal functioning. None of these
activities is meant exclusively for a disaster situation. It would ensure that all the facilities are used
extensively and maintained by the concerned authorities. The VHF, VSAT, and E-mail network are
normal communication lines, to be used by all the responsible state functionaries. Their normal time
functioning would provide sustainability to these systems. Besides, the GOM has also decided to provide
a regular budget for these activities so that the aspects of maintenance are well taken care of.

Key Issues in Implementation

There are certain important issues that emerge through the implementation of these activities. Firstly, the
importance of elaborate groundwork must be underscored. Before, we presented these Proposals to the
government and the World Bank, we carried out a feasibility study for the communication network,
showed what the GIS is capable of achieving, and presented these activities as an organized effort in the
capability building of the state government Had these activities been taken up individually, the impact
and visibility would not have been the same.

Secondly, there must be an organized effort within the government to appreciate the need for these
critical facilities, and implement them as it happened in the present case. If the government as a
collective is not committed to the implementation of these activities, there is little chance of such
initiatives reaching their fruition. In our coordination with the Collectors, the issue of commitment to
these activities came up time and again. Wherever there was less supervision and control over these
activities by the divisional commissioners, the work suffered. Thirdly, the certainty of financial
allocation for this activity, which was available through the World Bank's support in the present case, has
been a great confidence-building factor.

Fourthly, the World Bank procurement procedures for the engagement of consultants and contractors
have been very well-laid, which helped the matters. In the state government, the procedures for the
appointment of consultants are very lengthy and tedious. The payment to these consultants is done
through a very cumbersome procedure. Similarly, in the award of contract, there is scope for negotiations
and rectification of major commercial and technical lapses. Such is not the case with the state
government procedures, which gives a lot of scope for political interference and unprofessional
considerations.

Fifthly, a government setup comprising administrators, procurement experts, engineers, financial
managers, is more suited to take up these activities, with its diverse requirements, in comparison with a
regular department with a conventional staff structure. When the GOM decided to take up E-mail
network on the strength of VSAT connectivity, it was done through an innovative procurement
procedure. It was done as an extension of the World Bank-supported VSAT network, though the GOM
has supported the cost of installation and commissioning. These procedural innovations were possible
because of the professional capacity of the PMU.

Finally, the level of commitment to accomplish the stated mission is extremely important. Through the
course of the rehabilitation programme, the Earthquake Rehablitation Cell cultivated an image of
efficiency and professionalism. To sustain this image of professionalism, it was important that the entire
department shows a great deal of commitment to accomplish these tasks in a fixed time frame

Constraints

There were tremendous constraints in executing all the activities within a well-defined time frame. It was
very difficult to task to attend to all the details of implementation, spread over the entire state. Besides,
coordinating with six divisional commissioners and 31 collectors all over the state for a number of
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activities required a great deal of time, effort, and tenacity. It was one of the biggest administrative
challenges for us.

Some of the specific problems we faced in respect of individual components are as below:

VHF Network:

The biggest problem we faced was the inability of the contractor to abide by the implementation
schedule. An activity, which we planned to complete in 100 days, has been performed in almost 400
days.

The second problem was setting up of the repeater stations in remote sites. Some of the sites suggested
were under forestland, and situating a repeater site on this land became a serious problem for us. Some of
the other repeater sites were to be located on hilltops, and constructing the room and electrifying them
took a lot of time. It took almost a year to complete these 56 repeater stations allover-the state.

VSA T Network:

The VSAT network ran into all kinds of procurement problems. The contractors could not obtain the
import license in time. Further, they could not open the Letter of Credit for a long time, and this delayed
the whole activity considerably. Finally, there were shipping problems, delaying the delivery of antennas.
The commercial management of the project left a lot to be desired.

The failure of INSAT-2D could have become one of the serious problems, which as mentioned above in
the paper, was handled right in time.

The constraints in setting the up the VSAT network emanated from the inexperience of private sector in
handling import-intensive assignments, such as the VSAT network. The concerned company's
inexperience in handling international bids showed itself.

Control Rooms:

Though we organized three rounds of the architect's meetings all over the state for setting up the control
rooms in all the divisional and district headquarters, the whole exercise of constructing and equipping the
control rooms took about nine months. Though we advised the Collectors to set up control rooms by
employing an architect from the market, in the government, there is a strong tendency to rely on the
Public Works Department in the construction efforts, which delayed the erection and setting up of this
facility.

GIS-based DMIS:

It was one of the best-organized consultancies and did all the work in the assigned time. However, the
database that was to be compiled by the district administration and sent to the MRSAC took considerable
time. As a result, the socio-economic attributes have not yet been ported on the database.

Conclusion

All these activities, when fully completed, will provide a new paradigm in connectivity and database
availability in the state. The capability of all the state agencies in terms of dealing with the information
flow, and decision-making will be significantly enhanced. However, it also requires continuous training
and orientation of the officials at different levels. In all our activities, we have greatly emphasized the
importance of training. In the final analysis, the toughest challenge lies in changing the attitude and
mindset of the state functionaries.



MOVING FROM ASSESSMENT TO APPLICATION: AN INTERNATIONAL
PERSPECTIVE

Shirley Mattingly, Urban Risk Management Advisor

I. INTRODUCTION

The goal of the Asian Urban Disaster Mitigation Program (AUDMP) is to reduce national disaster
vulnerability of urban populations, infrastructure, lifeline facilities and shelter in Asia. AUDMP
approaches this goal by focusing on the objective of establishing sustainable public and private sector
mechanisms for disaster mitigation in Asia. The topic of moving from assessment to application is
introduced in this way as a reminder of why we are all involved in the Program. We aim to reduce
vulnerability, and our strategic approach is to develop sustainable public and private mechanisms for
mitigation.

In most of our projects, we find ourselves at a critical juncture. We have developed the local scientific
and technological knowledge on which to base vulnerability reduction programs and, to some extent, we
have shared the knowledge with other stakeholders in our cities. Now we need to get the knowledge
applied in ways that actually do reduce vulnerability. As one of the project managers has said, We've got
the science, we've done the science, now we need to take the science to the people.

Traditionally, especially in developing countries, knowledge of the hazards faced by a community, the
vulnerability of structures and lives, and awareness of risk control measures has generally been limited to
professionals and academics. However; the International Decade for Natural Disaster Reduction
(IDNDR) and programs including the AUDMP have promoted awareness and urged many people and
institutions to consider disaster reduction as something to be concerned about. In the last half of this
decade, awareness is metamorphosing into comprehension of the problem, and this comprehension is
generating eagerness to learn what can be done to reduce risk, thus setting the scene for transfer of
technology and successful models and approaches for risk management and prevention.

II. CHALLENGES FACING CITIES

Today's cities face enormous challenges. Among these challenges are two closely linked issues: (I)
degradation of the environment and the quality of life for city residents, and (2) rapidly increasing risk
from natural and technological hazards. Inefficient household and industrial practices and modes of
transportation are polluting water and air. Overcrowding, inadequate controls over land use and
construction, and careless handling of hazardous substances exacerbate risk from natural and
technological hazards. Urban populations are growing, uncontrolled or uncontrollable development is
spreading into increasingly hazardous areas, and construction and maintenance of the infrastructure arc
inadequate to provide basic services. In some cities, construction practices arc so poor that buildings and
bridges collapse spontaneously, without any triggering event or apparent reason.

Human society--all over the world-continues to place itself at risk, often even when it knows better. Risk
is growing at a much faster rate than the awareness, commitment, and capacity to deal with it. And many
local governments throughout the world are not strong enough to take on leadership in risk management
and prevention.

Cities all have unique circumstances and special challenges, but they also share-to some; extent-
common challenges and difficulties: 

• Inadequate budgets
• Inadequate public awareness and concern about hazards and risk, and
• Inadequate political will to make the hard decisions necessary to protect the environment and

residents, limit growth in hazardous areas, and enact and enforce strong codes and construction
quality control.
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III. INTEGRATE WITH OTHER COMMUNITY GOALS AND OBJECTIVES

Institutionalizing risk management and prevention is a special challenge in developing countries. The
programs and partnerships we develop must be stronger than the comings and goings of international
experts or international funding, or the political fortunes of local elected leaders. We need to think in
terms of selling disaster reduction as a package with other social and economic objectives important to a
community. We must integrate it into a common agenda in ways that make sense in the local reality, and
make risk management and prevention an issue that is easier to "own".

Everyone in a city is a stakeholder in risk management and prevention, but many people are not aware of
the risk or do not regard it as important to their lives. A RADIUS (Risk Assessment Tools for Diagnosis
of Urban Areas against Seismic Disaster, United Nations sponsored initiative for the International
Decade for Natural Disaster Reduction, IDNDR) Project Workshop in Antofagasta, Chile, sparked the
interest of a broad spectrum of people in hazard management. The workshop was convened to analyze
and discuss the city’s seismic risk. And one of the most enthusiastic participants was a representative of
the local museum. Other participants represented such diverse institutions as the civil registry, insurance
agencies, the port, and the minister of a church-people in touch with many other people in the
community. They represent terrific potential advocates for risk reduction.

IV. APPLICATION'OF SCIENTIFIC AND ENGINEERING KNOWLEDGE TO CHANGE
PUBLIC POLICY AND PUBLIC AND PRIVATE PRACTICE

To a large extent we know what to do to minimize risk and reduce potential disaster losses. Much
attention has been focused on solving risk management and prevention problems through structural
(engineering) methods, land use and technical approaches. Over the past decade, there have been rapid
technological advances allowing us to build structures that are more resistant to wind, flood and
earthquake, to strengthen existing buildings, and to harden critical lifelines against hazards effects.

Also, we have learned much about the social and economic aspects of disaster impacts, and what factors
strengthen response and recovery capabilities. We have learned that disaster management and mitigation
programs must meet certain criteria for success. For instance, they must:

• Address real problems
• Meet the needs of the users
• Recognize and be adaptable to the environment in which they will be introduced, and provide

solutions that are implementable and sound; technically, economically, socially, and
environmentally 

We have learned that effective risk management and prevention depends largely on networks of
individuals and organizations united by a common goal of protecting lives, livelihoods, investments, and
the environment.

For technology to be integrated into practice, there must be dialogue between producers and users in
multi-disciplinary groups. Over this past decade, the multi-sectoral, inter-disciplinary approach to
dealing with society's issues, including environmental and hazards issues, has advanced significantly,
providing a model that can lead to better and better utilized outcomes.

The real challenge in disaster management and mitigation has been less the science or the engineering,
that is, acquiring the knowledge on which to act, but acting upon it, and changing policies, practices and
priorities. One theme of the lDNDR is bridging gaps between science and engineering, and between
science and engineering on the one hand and the public and public officials on the other. We have
learned that achieving practical application of knowledge, be it about science, engineering, or good
public policy, requires constant and concerted effort and multidisciplinary collaboration, learning to
speak someone else's language, in a sense, and openly sharing information. Getting people with diverse
backgrounds and interests together in the same room is often not easy. But it can be done and it needs to
be done more than once.
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Loss Estimation as a Tool to Provoke Action

In some cities with seismic risk, loss estimation methodologies are being applied as a tool to stimulate
interest among public officials, other targeted audiences, and the public, in hazard mitigation. In the
United States a public-private partnership has produced a standardized earthquake loss estimation model
called HAZUS developed by private companies with federal funding and advisory input from local, state,
academic and private sector participants HAZUS is a software program that uses mathematical formulas
and information about local geology, building stock, economic data, and the expected size and -location
of potential earthquakes to estimate earthquake losses. The model tan produce estimates of casualties,
numbers of persons displaced, buildings damaged, damage to transportation systems and disruptions in
utility systems.

Loss estimation methodologies like HAZUS are potentially a very useful tool for planning and for
presenting critical information to assist in decision-making in both pre- and post-earthquake
environments. They can help in planning response, relief, recovery and reconstruction, and help increase
awareness and motivate action to reduce potential earthquake losses through heightened understanding.
Work is proceeding in Taiwan as well as various cities in the U.S. to adapt HAZUS for use in disaster
management and mitigation planning.

V. MODELS FROM INTERNATIONAL EXPERIENCE
The Quito Project

The Quito Project was a groundbreaking collaborative international project that brought together a very
diverse local team in Ecuador with a very diverse international team to address seismic risk in Ecuador's
capital city. The project was organized and conceived by a California scientist, assisted by a French
mapping company, and backed financially by a Japanese geotechnical firm.

Jeannette Fernandez, Professor of Engineering at Quito's Escuela Politecnica Nacional and a key project
participant, recently wrote about her experience in the following words:

In working with GHI on Quito's earthquake risk. I learned that engineers and scientists must work with
the community's politicians. emergency response personnel and businessmen.

Jeannette currently shares Quito's experience in solving problems through continued participation with
GHI (GeoHazards International, a nonprofit organization based in California), which started it all.
Ecuador's President, Jamil Mahuad, Mayor of Quito at the time of the project, added:

I want to thank GHl for conducting this project with the greatest respect for the needs of Quito, and for
the sensitivity with which you handled political matters related to earthquake safety plans.

These quotations provide clues to some of the successes of the Quito Project: effective Partnerships
sensitivity to local institutions, and engaging the entire community in developing a consensus-driven
process and action plans. A paper by Jeannette and collaborator Hugo Yepes provides insight into several
of the strategies considered useful in achieving good results:1

• Working in multi-disciplinary teams
• Building partnerships among different countries and institutions, and
• Trying to find locally specific solutions

In this regard, one further quote from Jeannette is illuminating:

A lot of work has to be done directly with the lay community, trying to look for long term solutions
through developing capacity and awareness in different target groups especially low-income groups in
the city. This will bring in the long run not only vulnerability reduction, but also sustainable

                                                
1 Fernandez. Jeannette and Hugo Yepes, "Knowledge and Technotogy Transfer: Improving the Urban Seismic Risk
Managemcnt in Quito-Ecuador,’’ First International Earthquake and Megacities Workshop, September 1-4,1997.
Seeheim, Germany, Release II, The United Nations University, p. 295.
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development. SO, the capacity and desire of the local community to reduce their own vulnerabilities is
the keystone for building sustainable solutions.2

Bogota Multidisciplinary Risk Mitigation Project

In the neighboring capital city of Bogota. Colombia. an ongoing partnership between the Universidad de
los Andes, the National Institute of Geosciences, and the national and municipal governments has
produced hazard and urban seismic risk assessments for Bogota. After obtaining data related to soil
amplification using soil dynamic lab studies and analyzing strong-motion records of recent earthquakes,
loss estimations were prepared for different types of buildings and lifelines systems. The loss estimations
have been used in design of emergency response plans, for public information, and for education
activities. They also have led to the study of new requirements for urban planning, seismic provisions in
building codes, and reinforcement of key buildings.

Thus, the Bogota project has proceeded through a three-step process:

1. Evaluation of the seismic hazard and microzonation of the city
2. Estimation of earthquake loss scenarios
3. Formulation and application of mitigation measures for seismic risk.

In Colombia, the destruction of the town of Armero caused by the 1985 eruption of the EI Ruiz volcano
resulted in national legislation establishing national and local level systems for disaster management,
including establishing a requirement for Interinstitutional Committees for Risk Mitigation and Disaster
Preparedness, headed by the elected governor or mayor. These committees are now the focus of efforts in
risk reduction, prevention, and emergency response. In Bogota, a number of mitigation actions have been
or are being carried out, including:

• Updating seismic code standards
• Evaluation of seismic vulnerability of hospitals and design of their rehabilitation and structural and

nonstructural reinforcement
• Detailed evaluation of vulnerability of critical points of lifelines and emergency response plans
• Development of standards for design of urban gas networks.

In Omar's words, this project is an example of a study in a developing area, where the political will and
the agreement of the different institutions involved, constitutes the basis to get effective results; without a
huge amount of financial resources as is usually required.3

Los Angeles' Collaboration with Academic Institutions

One further successful model from my experience is a series of ongoing partnerships between the City of
Los Angeles and local academic institutions such as the California Institute of Technology (CalTech) and
professional engineering (and other) organizations, such as the Structural Engineers' Association of
California. In the I980s Los Angeles established strong partnerships with scientific organizations to
develop and utilize earthquake damage scenarios as tools for planning, training, and public policy
decision-making.

In the 1990s, a collaborative partnership was established between the City of Los Angeles and a new
consortium of universities, known collectively as the Southern California
.'

                                                
2 Fernandez. Jeannette, op. cit. p. 296;
Fernandez, Jannette and Hugo Yepes “ Knowledge and Technology Transfer: Improving the Urban Seismic Risk
Management in Quito-Ecudor,” First International Earthquake and Megacities Workshop, Sepetember 1-4 1997,
Secheim, Germany, Release II, The United Nations University, p.295
3 Cardona, Omar D., "Multidisciplinary Risk Mitigation Project or Bogota, Colombia." paper prepared for
Earthquakes and Megacities Initiative (EMI) Twin Cities Meeting. March 14-16. 1999.
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Earthquake Center, or SCEC, working together to unite science, engineering, and public policy. SCEC's
scientists represent all the disciplines in the earth sciences. Before SCEC brought them together, in many
cases the scientists did not really talk to each other, let alone talk to, engineers and bureaucrats. But now
they have united around a common goal of coordinating research on the area's earthquake hazards and
applying earth science to earthquake hazard reduction.

This partnership took years to develop, but now it is thriving and provides mutual benefits, For instance,
the City contracted with SCEC to provide site-specific earth science data for City seismic retrofit
construction projects, and the scientists have worked with City planning and building officials in a
program to explore options for implementing seismic zonation. Last year SCEC teamed up with a
national laboratory in the U.S. to help get local government user input on high-technology tools the
laboratory is developing for risk management use.

SCEC's Outreach Director Jill Andrews recently posed a question as to whether our (scientists,
engineers, planners, etc.) joint efforts are actually giving rise to action. Are we raising public
consciousness to the degree necessary to effect positive changes in legislation and public policy? Jill
believes that we must improve the knowledge base of decision makers, building and design
professionals, educators, media reporters and writers, and the public. She has defined six action
principles, which I have adapted as follows.4

1. Investigate user concerns and requirements
2. Identify targeted users that have the capability to use the research products
3. Initiate engagement with users
4. Interact through constant and direct communication
5. Implement through ensuring feasibility and capabilities
6. Iterate; incorporate an iterative education process where both researchers and end users actively

educate each other.

The results can be, in Jill's word, dramatic.

Other Current Initiatives-RADIUS and EMI

RADIUS (an acronym for Risk Assessment Tools for Diagnosis of Urban Areas against Seismic
Disaster) is a United Nations sponsored initiative for the International Decade for Natural Disaster
Reduction (IDNDR). It was created by the IDNDR Secretariat to focus on the methodology for seismic
risk assessment of urban areas in its nine case study cities (including Bandung). Its objective is to
produce practical tools for seismic risk assessment, based on the experiences in the case study cities. The
tools planned for development include.5

1. A manual to prepare earthquake damage scenarios for urban areas
2. A graphic software for computer simulation as easier application of the manual
3. Case studies
4. A guide for simple assessment of buildings and houses, and
5. Documentary films.

The RADIUS projects are designed around a core partnership between local government and local
academic or scientific institutions. They required the Mayor's endorsement for a city to participate. The
projects work through some level of hazard and risk assessment, seek local input and consensus on the
resulting scenarios, then through local collaboration, develop a local action plan. to address the threat.
Unfortunately, that is where the project and its funding ends, without having really addressed
implementation and how to sustain momentum.

                                                
4 Andrews, Jilt, "Encouraging Application or Earthquake Research Results; Southern California Earthquake Center
Quarterly Newsletter, Volume 4, Number 2,1998, p. 30.32.

5 Okazaki, Kenji, "Radius. A Seismic Risk Assessment Project for IDNDR; First International Earthquake and
Megacities Workshop, September 1-4, 1997, Seeheim. Germany, Release II, The United Nations University. p. 319.
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This kind of partnering and collaboration between local government and scientific and academic
institutions is serving as the backbone of another international collaborative initiative determined to
adapt this successful model to other cities at risk. The Earthquakes and Megacities Initiative (EMI),
which focuses on large cities in the developing world with significant seismic hazard, employs this very
approach.

EMI is an international scientific non-government organization dedicated to the acceleration of
earthquake preparedness, mitigation and recovery of large urban areas. EMI grew out of a 1997
workshop in Germany organized by the International Lithosphere Program (ILP) and the World Seismic
Safety Initiative (WSSI) to assess the state of knowledge in urban earthquake vulnerability reduction.
The organization was created out of sheer will power and dedication of an international group of
enthusiasts who were determined to make a difference in megacities at risk.

EMI is acting as a catalyst for the delivery of scientific and technical knowledge to end users with focus
on developing capacity in megacities of the developing world. because we know that it is there that the
effects of earthquakes can be especially devastating to the people, their economy culture, and
environment. The initial projects in EMI's action plan are a Twin Cities Project to facilitate knowledge
sharing and building local. capacity, and the organization of a Second International Workshop on
Earthquakes and Megacities, to be held in Manila later this year. Twin Cities actually applies' two
models proven successful in Los Angeles: the collaborative partnership between the City and SCEC, and
an early 1990's memorandum of agreement between Los Angeles and Mexico City for emergency
preparedness. EMI is coming just in time, as the IDNDR comes to a close but urban risk continues to
grow.

Lessons from Maharashtra

In conclusion, it is revealing to reiterate several lessons presented by Mr. Krishna Vatsa's paper6 for this
session. The Maharashtra experience reinforces lessons learned (but not in every instance referenced) in
the cases cited above. For instance, Krishna notes that:

[The Plan] showed how synergy, shared goals and vision among different stakeholders, could produce
outstanding results in a limited time frame.

...it became clear that the plan documents need to be supported with the critical resources...the planning
brought up prominently the operational requirements of the plan activities.

Though the primary objective of the DMIS {Disaster' Management Information System} is to plan for
disasters, the database has been organized in such a way that it could be extensively utilized for resource
planning. A number of departments, like the Water Supply...are using the database for their own
applications.

It was just the determination to accomplish these objectives, and professional standards we set for
ourselves, that saw us through the entire project.

The paper also notes the importance of: preparation and groundwork, an organized effort within the
government to develop commitment for the project, and the value of strong professional capacity.

VI. CONCLUSION

Experience has shown that in order to get and keep risk reduction on the public policy agenda as an issue
of importance to a city, it is important to team up, pool resources, and be persistent. Scientists, engineers,
local officials, administrators, managers in private firms and voluntary organizations, educators, the
media, and the public all share responsibility for making risk reduction happen in their city.

                                                
6 Vatsa, Krishna, “Technological Challenge of Disaster Management Plan for the State of Maharashtra.:



ENHANCING THE LOCAL POLICY AND INSTITUTIONAL FRAMEWORK:
EXPERIENCE OF BANDUNG CITY IN STRENGTHENING THE LOCAL

DISASTER MANAGEMENT INSTITUTION

K.S. Pribodi, P. Danusubrata, H.P. Rahayu, and E. Kertapati

Introduction

1. Bandung, the capital of the West Java Province, is located at the altitude varying from 670 to 1050
m above MSL, with a comfortable average temperature of 28.5 C and annual average rainfall of
2,045 mm. It covers an area 16,729 hectare and its population is approximately 2,4 million, with an
annual average growth of 2,4% and average population density of approximately 11,000 thousands
people per krn2. The Municipality of Bandung is chaired by a voted Mayor. Administratively
Bandung Municipality is divided into 26 Kecamatan (sub-districts) and 139 kelurahan or desa
(village unit), which are coordinated by 6 Adjunct Mayors.

2. In 1997, in collaboration with the Bandung Institute of Technology, the city is appointed by the
Asian Urban Disaster Mitigation Program (AUDMP), run by the Asian Disaster Preparedness Center
(ADPC), as the pilot project city for the Indonesian Urban Disaster Management Project (IUDMP),
under a core funding from OFDA-USAID. The goal of the project is to reduce the city risks toward
seismic disaster, by implementing risk mitigation activities.

3. This paper presents a showcase of the experience of the city in enhancing its local policy in disaster
management and the institutional framework for its disaster management organization. The city,
with the help of the IUDMP team for strengthening its Disaster Management Unit, which is called
SATLAK PB, has conducted a process in identifying the needs for improving the emergency
organization and its standard operating procedure. The process is then followed-up by a review of
the existing organization, available legal documents and procedures, and a recommendation for
improving and enhancing the units capacity and capability.

Hazard and Vulnerability Situation

4. There are 32 rivers flowing across Bandung, mostly in the north-south direction, which ends up in
the Citarum river flowing east-west direction, at the southern boundary of the city, where the terrain
becomes relatively flat, which resulted in flood hazards in this area. Bandung is also surrounded by
many volcanoes (Mt. Tangkuban Parahu and Burangrang in the north, Mt. Patuha in the south, and
Mt Guntur and Papandayan in the east). Bundung itself is located in the high plateau formed by an
ancient lakebed, which is called the Bandung Basin. Several active faults could be found around the
area, such as the Java Subduction, Sunda Strait and Cimandiri Seismic Source Zones, Baribis Faults
and Bumiayu Faults Seismic Source Zones.

5. The fast growth of the city has resulted in very high densely populated areas in some parts of the city
(up to 30.6 thousands people per km2). As the capacity in controlling the development has been very
limited, vulnerable buildings as well as space planning can be found in the city. Fire hazard in these
areas is high, shown by the very high number of fire incidents per year recorded by the City Fire
Department Building material in Bandung varies from woods and bamboo, brick masonry, steel and
concrete, but the most predominant type of buildings (in particular housings) are constructed using
brick masonry and woods/bamboo. In many cases, the buildings are constructed not in accordance
with seismic resistant building provisions, and thus prone to heavy damage due to earthquake.

The spreading of slum areas in the densest parts of the city, where buildings and housings are
accessible only through small foot-paths, worsens the vulnerability situation. These areas, when
disaster strikes, are inaccessible to fire engines or emergency evacuation system.
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6. Bandung is relatively a young city, growing from a small village in the 19th century to a big
metropolitan city in the 20'h century. Before World War II, Bandung was a beautiful city designed
for approximately 500.000 population, but in the 1970s, as the economic growth has been rising, the
fastly growing population is not followed by infrastructure development. This imbalance has
resulted in inadequately serviced city, and the environmental hazard is increasing quickly due to
uncontrolled development. Notwithstanding its position in the seismic source zones of west Java, as
Bandung has never experienced devastating earthquake in at least the past 100 years, there is no
awareness at all to earthquake risks.

7. An interesting fact on the flood hazard in Bandung is that the community has become too
accustomed to the routine inundation caused by annual flooding during .the rainy monsoon season,
in such a way that community apathy has been noted and flood mitigation initiative for the
community has been responded with more or less indifference.

Disaster Management Institutions

8. At the national level, disaster management activities is coordinated by the National Disaster
Management Coordinating Board (BAKORNAS PB), a non-structural organization chaired by the
Coordinating Minister of Social Welfare and Poverty Alleviation, under the Presidential Decree No.
43/1990. Members of the Board include Minister of Social Welfare, Minister of Home Affaires,
Minister of Health, Minister of Public Works, Minister of Communication and Chief of Armed
Forces. At the provincial government level and local government level (district level), this structure
is replicated hierarchically (see Fig.l)

9. At the local level, the Municipality of Bandung has established its own Disaster Management
Implementing Board (SATLAK PB), also a non-structural organization chaired by the Mayor, under
the Mayoral Decree No. 360/SK.634- MAWIL HANSIP dated I December 1998. Members of the
Board of Executive include Chief of Local Army Commander, Chief of Local Police and Vice
Mayor. The Head of the Civil Defence Office is assigned as the Chief Daily Executive of the Board.
Under the Chief, the Board is supported by the Secretary of the Board, which is assigned ex-officio
to the Assistant of Development Administration of the Secretary of the Municipality. The Secretary
of the Board acts also .as the officer in charge of the Emergency Operation Control Center, which
consists of. 5 sections, i.e. Planning and Data Processing Section, Operation Section, Logistic
Section, Information and Documentation Section and Rehabilitation and Reconstruction Section.

10. The Board has also as its members all the horizontal and vertical offices within the Municipality,
including also the local military units, local companies of all the utility services, hospitals, and non
government organizations such as the Boy Scouts, the Student Military Regiment, Red Cross,
Business Community etc. (see Fig.2)

At the operational level, 8 Special Task Forces were also set up directly under the command of the
Chief of SATLAK PB, namely task forces for Health, Investigation and Evacuation, Emergency
Response, Security, Social Aids, Information and Documentation, Shelter and Care, Reconstruction
and Rehabilitation.

11. At the sub-district level, the structure is replicated also hierarchically down to the village level. At
the village level, a Civil Protection Unit is established under the Head of the Village, which
coordinates 10 Emergency Response Task Force Groups, i.e. First Aid, Stretcher, Evacuation,
Shelter & Care, Communication, Early Warning, Search and Rescue, Field Engineer, Fire and
Security. Personnel of the groups are consisted of (theoretically) trained volunteers from the village.

12. Up to now, there is no specific rescue unit established within Bandung for any kind of emergency
situation. The rescue activities in Bandung (and in general in Indonesia) are used to be conducted by
volunteers from the Red Cross, local community and special interest groups such as mountaineering
or nature expedition clubs, scouts, medical students, and also police and military SAR Unit,
including some trained personnel from the fire department.



Regional Sharing Workshop, 10-11 May 1999, Bangkok, Thailand

Regional Workshop on Best Practices in Disaster Mitigation460

Policy, Legal and institutional Framework at Local Level 

13. There is no ordinance or law on disaster management at the national as well as the local level until
now. However, although not put into a local ordinance (law), the above mentioned Mayoral Decree
has provided, the institutional framework for a disaster management organization at the local level.
As for policy statement and basic guideline on the task and responsibility of its each organization
member, a Standard Operating Procedure for the Disaster Management Board has been established
by the Mayoral Decree No 360/SK.638 dated 5 December 1998 has provided a policy and legal
framework.

14. The standard operating procedure (SOP) contains a general description of disasters, objective and
goals, legal basis, authority and responsibility and the procedure for disaster management at all three
stages (pre-, during and post disaster events). It also contains a few description on administration
and logistics, command and communication and reporting procedure. A provision on the
establishment of an Emergency Operation Control Center and Rapid Reaction Team is also put in
the document.

15. As there is no adequate, detailed guideline at the national level for the establishment of the local
level disaster management organization, the Municipality had to address this gap by introducing
original approach in the organization, by using the Ministry of Home Affaires directives on the
organization of Civil Defence Units at the local level, in combination with the described national
disaster management organization. However, the National Disaster Management Board has
produced a simple general guideline for preparing the standard operating procedure at the local level.
This guideline could provide valuable information on what to be addressed in the SOP, but it needs
local adjustment based on local condition.

16. The basic policy adopted in the SOP is that emergency response and disaster management actions
should be done first at the lowest administration level, i.e. at the village level, while reporting to the
upper level of authority. Only when the local community is not able to respond to the disaster due to
its magnitude, then ca l for additional support from upper level organization is forwarded.

Constraints at the Implementation Level

17. The weakness of the existing structure and procedure is that it was planned and designed with the
during- and post-disaster event actions on the mind-set. In actuality, the Board never meets unless
there is a major disaster. Coordination on pre-disaster activities is almost non existent As the
organization is basically a non-structural grouping of various institutions and the set procedure is not
based on an ordinance or law which provides sanctions over non compliance, there is a noted apathy
among the member organizations of SATLAK PB. Reason for this apathy comes from the fact that
each institution or organization has its own responsibility in its own function and that there is no
resource allocated for its involvement in the disaster management organization, resulting in the
lowest priority setting for disaster management at each organization, except for those directly related
to emergency response like the Fire Department and the General Hospital with its emergency unit.

18. The non-existence of at least a permanent part within the disaster management organization
(SATLAK PB) leads to the ineffectiveness of the organization, as there is no body who does the
coordination, planning and organizational activities. The heart of the organization is actually the
Secretariat of the SATLAK, but as it is said that it is not structurally built-in within the Municipality
organization and not filled with permanent staffs, it has not been able to function. There is a
tendency to say that there is not enough fund allocated for moving the organization, but in fact due
to the non-existence of the permanent staffs, there is nobody who prepares plan and program which
might mobilize the city funding for this organization. The Emergency Operation Control Center has
not been able to be realized.

19. The weakness of the organization is worsened by the fact that horizontal coordination between all
involved organizations is very weak and there is also lack of organizational leadership from the main
function organizations of the SATLAK PB. Bureaucratic tradition has been a major impending
factor to the development of the organization. All creative initiatives should pass bureaucratic
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scrutiny of having to follow all the existing regulation and when there is no guideline or regulation
available, then nothing can be done. This situation hampers the creative development of SATLAK
PB. The SOP itself was drafted and prepared with little co-ordination and consultation efforts with
the related institutions on their responsibility and tasks. The organization members were not
involved in the decision making process for the establishment of the procedure and there was no
socialization effort of the results due to lack of financing.

20. The described constraints lead to the understanding that the organization (SATLAK PB) might be
effective only for emergency response and relief, while pre-disaster event stages will not be able to
be coordinated effectively.

Institutional Strengthening Efforts

21. The IUDMP together with SATLAK PB set up an SOP improvement and socialization task force
consisting of IUDMP team members and SA TLAK PB members represented by several staffs from
the Local Civil Defence Unit and the Local Development Planning Board. The task force objective
is to improve the SOP with an implementation guideline, to improve the structuring of the SOP
document for easier understanding and more user-friendly format and to socialize the product to the
concerned organizations.

22. At the outset of the task force activity, a draft document of the improved SOP is prepared by
restructuring the existing document for better readability. The original document was structured
using the traditional format of a decree, which is not readily understandable. The product was then
presented at a socialization workshop, which was conducted at end of March 1999. The objective of
the workshop is to promote the SOP document to the concerned organization members as well as to
collect input for improving the SOP through a participatory process in reviewing the document.

23. The workshop has been very productive and by the end of the sessions, valuable input for the
improvement of the SOP were obtained from most of the participants, which represented more than
two thirds of the SA TLAK PB members. At the workshop, clarifications on the responsibility and
task of each member were also suggested. At the core of the proposed improvement, it was
suggested that the Secretariat/Emergency Operation Control Center (EOCC) be made operational by
putting assigned personnels for its staffing. This will create a semi-permanent core structure within
the organization, which is hoped to act as the motor for the effective functioning of the organization.
The workshop was considered as successful as it was useful in gathering most of the SATLAK PB
members in a meeting which discussed the future status, direction and operation procedure of the
organization, thus socialization objective was achieved.

24. The task force is also expected to initiate the establishment of the EOCC within the organization. A
building, separate from the Local Civil Defence Unit head quarter where the SATLAK PB activity is
used to be coordinated from, has already been assigned for the future site of the EOCC. It is hoped
that with the EOCC functioning, the SATLAK PB will operate effectively. As the budget
requirement for the establishment of the EOCC might exceeds the present capacity of the
Municipality, it is envisaged that the task force will prepare an EOCC development plan by defining
the short term and mid term needs, programming initiative for its realization and commencing with
the simplest practicable action to start its immediate operation without waiting for the whole plan to
be completed.

Concluding Remarks
25. The role of IUDMP in this initiative is to support the Municipality in strengthening its SA TLAK PB

organization through active and participative collaboration with its members. The IUDMP is
expected to bring new ideas to the disaster management organization, through creative interaction
supported by scientific approach developed through project experience and net Working of its
members with various disaster management experts at the national, regional and international level.

26. The initiative, when completed, will provide lessons learned and example for urban disaster
mitigation activities throughout the country and the region. The process can be replicated in various
city in Indonesia with more or less similar problems.
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BAKORNAS PB ORGANIZATION CHART
Presidential Decree Number 43 /1990

HEAD OF BAKORNAS PB
Coordinating Minister of People's
Welfare and Poverty Treatment

MEMBERS.

1. Minister of Social Affairs
2. Minister of Home Affairs
3. Minister of Health
4. Minister of Public Works
5. Minister of Transportation
6. General of the Armed Forces

7. Governor whose region suffers from
Disaster 

8. Director General of Social Aid,
Department of social Affairs as a Secretary
also as a Member

Figure 1 Organization of the National Disaster management Coordinating Board
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SATLAK PB ORGANIZATION CHART

(Disaster Management Organization in Regency / Municipality Level)

Figure 2 Organization of Local Disaster Management Coordinating Board
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CREATING OR IMPROVING THE DISASTER MANAGEMENT AND
MITIGATION PLAN

Shirley Mattingly, Urban Risk Management Advisor

I. WHY PLAN?

Czech proverb: Misfortunes always come in by a door that has been left open for them.

Faced with the mere possibility of a landslide or flood or dam failure or toxic substance release occurring
in their city or town", most people and institutions respond with indifference and denial. They have other
things to do, other higher priorities. They tend to postpone doing anything about risk.

When disaster strikes or the threat is imminent, the demands facing a ci1y are obvious and compelling.
People must be protected. Victims cared for. Basic services restored. Structures repaired and replaced.
These and other tasks must be handled quickly and efficiently to avoid further losses and suffering.
These tasks are not simple or easy, but they are predictable. But responding to an event is very different
from responding to the less-than-immediate possibility of a disaster event.

To reduce disaster losses and achieve effective response takes planning, mitigation, and preparedness. It
requires establishment of a solid legal and Institutional framework for carrying out responsibilities and
creation of an organizational structure to facilitate the planning, mitigation and preparedness, and to
coordinate response when the disaster occurs. Even a modest level of planning makes a difference.
Planning and preparedness reduce the unknowns during an emergency, reduce confusion and the need to
improvise. Preparedness evokes appropriate action. And it helps to think of preparedness, disaster
management, and organization structures for disaster management as processes more than as products.
They need to be dynamic' rather than static.

II. PLANNING AND DECISION-MAKING

Planning is both a learning process and a process to influence decision-making. Planning is an
educational process in which the participants learn. When we study and take into account hazards
information and vulnerability information, and a damage or loss scenario, we will have a much better
idea of what will happen, what the impacts will be, when the incident occurs. If we know what will
happen, we can make better decisions.

We make decisions every day that affect our environment and our level of risk. Decision-making takes
place on different levels-at a personal, family, organizational, community, and national level. And
through daily behavior as well as more formalized risk management and investment decisions. How
people make decisions is based on many factors including their values. Therefore, if we want to
influence a decision, we need to identify what is really important to the people involved-start with the
goal and the users' needs and values, and keep these things in mind.

III THE PLANNING PROCESS

There are many different approaches that can be employed to develop a plan. What is most important is
that the process follow the following principles:

1. The process should be inclusive, drawing input from as wide a range of stakeholders as possible.
2. The process should start by focusing on policies, objectives, and goals, which should be reached by

consensus and clearly articulated.
3. The goals and planning process should be integrated with the city's overall strategies and programs;

that is, hazard reduction, land use planning and emergency management planning should
approached and debated in ways that are similar to, or the same as, other important issues and
decisions in the community. 

4. While consultants have a role, the major part of the work should ideally be done by persons in the
government agencies. and other organizations who will have roles in carrying out the plan.
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5. The planning process should be considered as a continual cycle of:
 Planning
 Familiarization and training
 Drills and exercises to test the plan, and
 Plan revision and updating.

Countless plans have been prepared in a vacuum or a dark room, written by an individual or small team
of like-minded people. These plans reflect a limited or even single point of view. Examples might be a
land use plan drawn up by land use planners without public input, or an emergency response plan
prepared by a response organizations, with no linkages to other organizations. Plans like these; have
virtually no chance of guiding action or providing the basis for decision-making.

The initial development of a plan can be approached by:
• Getting the support of the mayor or chief executive
• Determining who will be responsible for initiating and overseeing the project and
• developing. a proposed "game plan."
• Convening interested and affected parties
• Deciding on goals, objectives, and scope and contents of the plan
• Establishing multi-disciplinary working groups or committees to work on specific
• sections of the plan
• Providing a mechanism for overall coordination of the work effort, setting and
• monitoring of milestones, and integration of the plan elements, and
• Achieving consensus and sign-off by the responsible parties.

Whatever the process, the starting point should be development of goals and policies.

IV. GOALS AND POLICIES AS THE STARTING POINT

Disaster management plans should be based in well-conceived policy and local reality. Policies, goals
and objectives should be the first considerations in developing the disaster management and mitigation
plan for a state or city. Plans, and the policies on which they are based, must be tailored to the area they
serve and must be well grounded in the political, social, and economic realities of the area.

Existing national and local policies related to hazards management, environmental protection and land
use, and other topics such as housing should be reviewed as an appropriate context for the disaster
management planning effort. It is helpful to think in terms of sustainability of the city or community, that
is, taking into consideration the five components of sustainable hazard management:

1. Environmental quality
2. Quality of life
3. Disaster resilience
4. Economic vitality, and
5. Equity (inter- and intra-generational)

This approach helps us see disaster management within the context of a wider arena of issues of concern
to the city and its citizens.

For instance, existing National policies in Indonesia tie disaster management and mitigation to economic
and developmental objectives and emphasize the importance of pursuing scientific knowledge (e.g.
hazards mapping), mastering technology for disaster management (e.g. GIS, remote sensing), and
improving organizational capabilities for response and rescue. Rather than simply endorse national
policy statements, however, state and local planning teams should examine related state and local
policies, establish linkages and ensure continuity between disaster management and mitigation policies
and other policies that reflect the community's values

Policies should be developed through a thoughtful process involving as many stakeholders as possible.
This process could take the form of a strategic planning workshop or series of workshops or meetings
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that would develop, through facilitated discussions, clear and agree upon statements of disaster
management policies, mission, goals, and objectives.

Once local policies are determined through consensus, it is often worthwhile for the mayor or other
authorities to endorse them formally through a policy statement or other means. This then provides a
sound basis for the plan's actions, strategies, and priorities.

V. SCOPE OF THE PLAN

The disaster management plan begins with careful evaluation of the hazards facing the community, their
severity and frequency, and analysis of what elements (geographic areas, types of building construction,
etc.) in the city are most vulnerable to the hazards or most at risk. The plan also considers what resources
and capabilities are available in the city to reduce risk and protect against disaster, and establishes what
institutions or organizations have responsibilities in regard to a broad range of disaster related functions.

The disaster management plan establishes institutional arrangements and may require that each involved
organization establish its own plan~ or standard operating procedures. It explores a range of mitigation or
risk control measures to address the community's hazards and risk, and provides for the setting of
priorities for implementation of mitigation strategies. It covers preparedness, warning, and evacuation
planning and procedures, response operations, and recovery and rehabilitation. It addresses the roles of
non-governmental organizations, voluntary agencies. and the private sector and provides guidance for
public awareness, information and education.

Every element of the disaster cycle merits pre-event attention and planning--long-term mitigation,
preparedness, response, relief: recovery, rehabilitation and reconstruction While the range of interested
parties and participants may vary, current thinking argues for strong linkages among the elements of
plans or overall integration into a single. multi-faceted plan. All plans build on a foundation not only of
goals and policies, but also of hazard assessment and determining what activities, institutions and
structures are at risk from those hazards On the basis of the hazard and risk assessment, we can identify,
evaluate select implement, and institutionalize long-term actions and programs to mitigate those hazards.

VI. PLANNING FOR LONG-TERM RISK MANAGEMENT AND MITIGATION

Whatever formal is selected for the disaster management plan, a key element to address in the plan is
mitigation or risk reduction. Mitigation refers to efforts to reduce the actual or probable effects of a
disaster on people, structures, economic and social systems, and the environment. Mitigation is an
integral component of sustainable development.

Mitigation measures should take into account the various hazards faced by the community, including
technological hazards, and they should protect the natural and cultural resources of the community.
Potential mitigation measures should be evaluated for cost-benefit and should be consistent with the
needs and priorities of the affected community--both those who will pay and these who will benefit. An
effective mitigation program involves government, the private sector, and the community.

The term mitigation is often used to distinguish actions that have a long-term impact from those that are
better defined as preparedness for, response to, and short-term recovery from a specific disaster.

VII. PLANNING FOR RESPONSE

Earthquakes and toxic releases and typhoons happen, posing immediate threats to lives and property. The
immediate actions in response to a hazard event or the threat or an event, requiring preparation in the
form of planning, training, interagency coordination and other tasks in order to minimize losses and
suffering The basic steps in planning for emergency response are consistent for all hazards The currently
accepted international practice is to undertake "generic" planning, focusing on assigning roles and
responsibilities and building capabilities to carry .out those responsibilities regardless of type of hazard
event. The specific and special circumstances surrounding different types of hazard event are then
analyzed as the subject of more detailed planning and preparedness efforts. The results of this analysis
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then are included in hazard-specific annexes to the city's or province's or even private company's
emergency plan.

The basic steps in planning for response build on the hazard and vulnerability assessments and the results
of any loss estimation studies conducted for or by the city or region. Following are some basics of
emergency planning:.

• Assess your capabilities
• Use a team approach
• Keep the plan simple
• Identify resources needed to carry out each emergency response function
• Inventory sources and resources
• Assign responsibilities
• Build systems and capability for response
• Establish survivable communications systems
• Develop systems for alerting and warning and procedures for evacuation
• Develop search and rescue capability
• Coordinate planning with other levels of government, NGOs and private sector
• Establish systems for mutual aid
• Establish and train an organization capable of coordinated response
• Maintain response systems and capacity through drills and exercises

VIII. WHEN DISASTER STRIKES

Disasters occur whether we have adequately prepared or not. Some are slow to develop (slow onset);
others occur without warning (rapid onset). When disaster strikes, individuals and organizations react;
their reactions are guided by whether they know what to do, their degree of preparedness to take
appropriate action, and other factors including their confidence in the safety of loved ones. Following are
several issues to consider In the planning process:

• Will responders respond?  Have basic home and work site preparedness issues been addressed?
• Maintaining operational capability
• Critical facilities
• Emergency power
• Communications
• Access to decision-makers and key staff
• Need for clear lines of authority and responsibility
• Need for mechanisms and organizational structure for coordination and command and control
• Emergency Operating Centers (EOCs) for coordination and management
• Management and safe and effective use of volunteers
• Damage assessment and resource allocation
• Emergency public information
• Outside help:

 Evaluating and identifying needs
 How to access resources belonging to others
 Use of privately owned resources
 Right to commandeer resources?

IX. PLANNING FOR RELIEF AND RECOVERY

Following are some of the basic issues to be considered in pre-event planning for post-event relief to
victims and overall social and economic recovery of the community.

• Restoring services
 Include procedures, coordinated with utility companies, in response plans
 Prioritize services and areas for restoration of services, taking into account inter-dependencies

among various services and the needs of critical facilities such as hospitals
 Be prepared to start repairs immediately
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 Repair and reconstruct lifelines and facilities in such a way to resist further damage and avert
further disruptions (rebuild better; build in mitigation)

• Assessing damage to public and private facilities
 Using volunteer engineers
 Need for training in rapid damage assessment
 Levels of assessment vary according to purpose, e.g. assessing safety to damage assessment

for insurance recovery
• Plan to inspect and post unsafe buildings.

 Be prepared to post buildings and restrict entry
 Train building officials and engineers in inspecting damaged buildings
 Set priorities ahead of time for structures to be inspected immediately and by most highly

skilled engineers (E.g. dams, power plants, hospitals, hazardous materials sites, schools and
other large occupancies)

 Determine responsibilities for inspection
 Establish standard forms, procedures, and records (preferably computerized) of inspections

• Plan for debris removal and disposal
 Early on, debris removal must be coordinated with rescue efforts
 Clear important access routes first, then other streets
 Identify disposal sites

• Establish programs for short-term recovery
 Establish authority to make decisions during early recovery
 Accommodate increased demands on local services and financing needs
 Administer processes for repairs and rebuilding
 Assist local businesses to plan and organize themselves for recovery

• Plan sites for temporary housing (Address the gap between emergency shelter and permanent
housing

• Plan for long term recovery
 Standards for repair and reconstruction
 Setting and changes in land use
 Financing, etc.
 Psychological recovery, especially for children

X. THE PLAN

The plan should be organized in a format that makes sense to, and is easy to follow for, those who write
it and those who will use it. The best plans have the following characteristics; they:

• Reflect the community and its social, economic and political realities
• Are simple, easily understood, and clearly organized
• State clear policies, objectives and operational priorities
• Define responsibilities, authorities, and operational relationships
• Provide systems for multi-organization coordination
• Provide timely and accurate information to decision-makers and the public
• Involve non-governmental and community-based organizations, and
• Are recognized and accepted by all involved organizations and the community.

What do you do with the plan once it is completed plans are meaningless if they are completed and put
on a shelf to gather dust. The process is what counts; it must be ongoing continuous and have vitality.



DISASTER MANAGEMENT PLAN FOR STATE OF MAHARASHTRA: AN
EVOLUTIONARY PROCESS

Krishna S. Vatsa

Whenever there is a big calamity in developing countries, the need for developing and operationalizing a
disaster management plan is strongly articulated in the media. At the time of occurrence of calamities,
the political and administrative classes also express their intentions to have a disaster management plan
in place on a long-term basis. However, as the relief operations wind up and the perceived severity of
calamity eases, the long-term priority of preparing the disaster management plan recedes into
background. The immediate priorities of administration take over. After some time, the idea of preparing
and supporting the disaster management plan is conveniently shelved. There have been very few efforts
at learning and capacity building on a long-term basis. Unfortunately, it has been the case in most of the
developing countries.

External Initiative

What makes the difference in these cases is the presence of external initiative. In India, there have been
two major calamities in the recent past, Latur earthquake in 1993 and Andhra Pradesh cyclone in 1996,
in which the World Bank came forward to support the state governments in their post-disaster
reconstruction efforts. In both the projects, the disaster management plans have been an integral part of
the project implementation. In no other reconstruction programme in India supported by the state or
central government, or even independently, the disaster management plan has been taken up as an
ambitious activity. Recently, the Government of India could take up a programme of capacity building in
disaster management only with the support of the UNDP, which reiterates the importance of role
multilateral agencies can play in promoting the activities related to disaster management plan. While this
paper deals with the development of disaster management plans and related activities under the
Maharashtra Emergency Earthquake Rehabilitation Programme (MEERP), it is important to
acknowledge the importance of international initiative in this area. The support of multilateral agencies
provided the overall context in which the entire range of disaster management activities under the
MEERP could be organized.

While making a case for strong international initiative in the disaster management planning, the need for
continuous learning and strategic innovations must be emphasized. In case of two reconstruction projects
in India, Maharashtra Emergency Earthquake Rehabilitation Programme (MEERP) and Andhra Pradesh
Cyclone Reconstruction Project.  Support by the World Bank, there is a significant difference in term of
emphasis placed on the disaster management activities in the development credit agreement. In case of
the MEERP, the preparation and equipment of disaster management plan was one of several activities
mentioned in the development credit agreement. There was no special or independent emphasis placed
upon this component. However, in the course of implementation, the commitment of stakeholders, which
comprise the Government of Maharashtra, World Bank, Department for International Development, U.K.
Government, and the UNDP, transformed this activity into a major project, which had its great
significance independently of the primary activity of the earthquake rehabilitation. The presence of
multilateral agencies in the MEERP and their continuous

encouragement and support extended an opportunity to the Government of Maharashtra to take an
organized initiative in the area of disaster management planning. So the disaster management plan
activities under the MEERP have been evolutionary in nature. The MEERP's experiences in this area
gave a head start to the Andhra Pradesh Cyclone Reconstruction Project, which included the disaster
management plan as one of the most important project sub-components upfront. The Cyclone
Reconstruction Project has many innovative features such as development of sophisticated models for
coastal plain management and mitigation fund. While the success of these distinctive features of the
Cyclone Reconstruction Project depends upon their effective implementation, it could be said that the
learning experiences across different national and international experiences could be consolidated and
refined, while taking up new international initiatives.
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Development of Disaster Management Plan under the MEERP

While it was agreed that the state government would prepare a disaster management plan. details about
the scope or the time frame of the activity were not available. In the beginning, the overriding priority
was to commence the rehabilitation of earthquake- affected people, and the project concentrated on this
objective. There were other constraints. There was no precedent available for an organized activity of
this nature, Some of the disaster management plans, which were available at district level, dealt primarily
with floods, and were mere address books. Therefore, to develop a process of preparing the disaster
management plan, a workshop was organized in May 1995, almost one year after the project
commenced. The workshop yielded a few action points: there would be a state disaster management plan,
and four such plans at the district level. These disaster management plans would be multi-hazard, and
cover all natural, industrial and chemical disasters. The workshop also recommended formation of 15
committees, to be organized along functional lines, which would suggest the details of the programme. It
was also agreed that the national and international consultants would be appointed for the preparation of
these plans.

Council, Committees and Consultancies

In the next six months, there were changes in the project personnel. The project also faced serious
difficulties on account of a very motivated litigation. So there was little progress in plan preparation in
this period. In January 1996, the Disaster Management Council (DMC) was formed. It is an apex
consultative body, chaired by the Secretary, Planning, for the disaster management plan. The DMC in its
first meeting decided that instead of four districts, six districts- one each from six divisions of the state-
be taken up for the preparation of district plans. It also decided that the drought be dropped from the list
of hazards to be dealt with, for its manifestation takes place over a long time frame, and the state
government has had adequate experience in dealing with drought-like situations for a long time. The
numbers of committees was also reduced from 15 to 5, and were constituted hazard-wise.

The committees, which after July 1996, had meetings attended by the consultants, experts, government
officials, and the NGOs. The committees helped us in getting a broad consensus on the hazard-wise
planning. They were also useful in locating the reference documents and relevant database, which was
relevant for carrying out risk analysis and vulnerability assessment. However, the committees had their
own limitations. Firstly, the committees concentrated upon hazards, and could not differentiate much
between the operational needs of a state plan and the district plan. Secondly, though the committee
members came forth with their own experiences and information in meetings, it was not possible to
finally develop a structure of plan in these meetings. It required deliberations in a smaller group, in a
more focused way. The familiarity with the administrative set-up in which these disaster management
plans were to be made operational was not very strong among the members of these committees.

At the district level, there was a different mechanism of consulting officials and the NGOs. Firstly,
meetings of district collectors, the head of district administration, were conducted at the state and
divisional level. The Collectors were briefed about the structure of the district plan and the information to
be included in this plan. In all the districts, one District Coordinator appointed for six months assisted the
collector. The District Coordinator was responsible for collecting the data at the district level. The
coordinator also organized the meetings at the district level, in which a number of officials and NGOs
participated.

The state government also appointed the consultants for the preparation of the disaster management
plans. One of the difficulties the government faced was the lack of established expertise in this area in
the country. It was also necessary that the consultant must have sufficient familiarity with the state, and
should be able to give his commitment for extensive consultations with all the agencies in the state.  took
more than six months to get suitable candidates for the national consultancy. The international
consultancy was much simpler, as the World Bank informally suggested their names to the state
government. The international consultants had a much smaller commitment, in comparison with the
national consultants, and their services comprised discussing the broad structure and details of the plan,
and getting the best practices information and literature available at the international level. The DFID,
U.K. supported these national and international consultancies.
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While the consultants are very useful in processing the information, developing formats and producing
the documents, a great deal of brainstorming must take place within the government itself. The
responsibility for the final shape of the documents must rest with the government officials. The
consultants may be good resource persons, but their limitations are obvious. They may find it difficult to
access the information from a number of agencies departments. It also requires a continuous follow-up
with the field- level offices, which only the government officials can do effectively. Since the disaster
management plan has a great deal to do with the command and coordination structure, the knowledge of
inter-departmental relations and hierarchical structure are important. Most of the consultants do not have
adequate familiarity with the administrative set-up and working practices within the government.
Besides, the consultants do not always have a very good sense of what is practicable in the administrative
context. So the government officials must work very closely with the consultants to prepare a plan which
is comprehensive as well as practicable. They must also take the responsibility for the quality of data and
organization of plan.

The UNDP Support for the Centre for Disaster Management

So the exercise began with the disaster management plan for the state and six districts. The remaining
districts were to prepare their plans subsequently. However, the UNDP's support provided an excellent
opportunity to the government to take up these districts simultaneously. Almost at the same time, the
state government received assistance from the central government to set up a Centre for Disaster
Management. This Centre was located in the Yashwantrao Chavan Academy of Development
Administration (YASHADA); Pune, which is the apex training organization of the state government. It
was decided that the Centre for Disaster Management would prepare the disaster management plans for
remaining 25 district plans, in consultation with the Collectors. The Centre for Disaster Management
would acquire experience and insight in this area through this study. This Centre has been functioning in
the YASHADA with a small staff, and has now prepared the plans for all the remaining districts.

The Centre for Disaster Management has been set up to provide institutional support to the activities
related to disaster management. The state and district plans must be updated on a regular basis. There
must also be a continuous programme of training, orientation, and simulation exercises in disaster
management, which will be taken up by the Centre. The policy and training support, to be made available
through this centre, is thus a very important part of the entire activity.

The Structure & Organization of Disaster Management Plans

The international consultants helped in firming up the structure of disaster management plan at the state
and district level. The plan would uniformly be in three parts at the state and district level: (i) Risk
Analysis & Vulnerability Assessment, (b) Response Plan, and (c) Mitigation Strategy. The state plan
would, however, be different from the district plan in terms of the details of information, scale of
response, and mitigation strategy. In case of state plan, all the three parts have been organized in separate
volumes. In district plans, these plans are organized in only two volumes. At the district level, there is no
mitigation strategy. Instead, a mitigation plan has been developed, comprising structural measures, which
has been integrated with the response plan.

The state and district plans begin with an overview of physical, administrative and demographic features.
It is followed by a risk assessment of all the hazards at the state level or for the district concerned, and a
vulnerability assessment of the population in terms of key socio-economic variables such as economy,
poverty, social structure, housing, infrastructure, urbanization, etc. A capability analysis of the district
has been carried out, based on the resources available in a district. However, this analysis has not been
undertaken at the state, as it is difficult to make get a complete inventory of resources at the state level.

The response action plan is primarily a clear enunciation of command and coordination structure at the
district and state level. The disaster manager at the state level would be the Chief Secretary or the Relief
Commissioner, depending upon the severity of disaster. In the city of Mumbai, the Additional Chief
Secretary, Home would function as the disaster manager, whereas in the districts it is the Collector, who
would perform this role. All the departments/agencies, whose details are mentioned in the action plan,
report to the disaster managers. It also lays down the specifics of control room functioning in case of an
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emergency, and how the specified departments would organize their resources and assist the disaster
manager. The action plan also has an inventory of resources, which must be updated frequently. 

The disaster management plans at the state and district level are predicated on the active preparedness
and participation of a number of government departments and agencies. So it was necessary that we
evolve the operating procedures and guidelines for these department. In addition to this, it was also
important that the services these departments /agencies must deliver during a disaster situation be
standardized for them. These departments must be adequately familiar with their roles and
responsibilities in respect of disaster management. The standards of service, operating procedures and
guidelines have, therefore, been put together in a separate volume, which would accompany both the
state and district plans.

One of the most effective ways to handle a disaster to collect the information at the earliest and use it for
the purposes of relief and rehabilitation, as well as for briefing the media. The availability of information
without loss of time is a very good indicator of the efficiency and effectiveness of the government. The
immediate damage assessment is a very crucial exercise, but the format for recording these assessments
are not available. It is generally done through a subjective recording of facts, called Panchanamas, which
is inaccurate most of the time. To avoid these difficulties, and maintain the information flow from the
districts to the government, a number of reporting formats have been included in the disaster
management plan. These reporting formats are to be used at different periodic intervals by the district
administration. The objective now is that the Collectors in their handling of disasters must use the
reporting formats.

The mitigation strategy and plan are long-term guiding principles of a disaster management plan. The
measures suggested in the mitigation strategy must be made an integral plan of the state regulations and
infrastructure planning. However, it is easier said than done. It requires a continuous advocacy of cost-
effectiveness of these measures, which is not possible without a strong institutional set-up. There must be
a large corpus available as mitigation fund, which could be utilized for all the activities related to
mitigation. The state government must also initiate disaster management legislation, conferring duties
and responsibilities of the government agencies a legal obligation. However, the progress in some of
these directions would depend upon the initiatives taken by the central government. It is time the
Government of India devotes its greater attention to the institutional strengthening at the national level in
the area of disaster management, rather than dealing with the central assistance in relief administration.

To regulate the functioning of control rooms, the key facility for disaster management, the manuals for
the Emergency Operations Centre and Divisional/ District Control Rooms have been prepared. These
manuals will be useful guides for those doing their rounds of duty in control rooms. These manuals also
carry a brief inventory of resources, which could be referred to by the control room functionaries.

Constraints of a Government-oriented Activity

Whenever there is a disaster, the national and local governments, even in developed countries, are called
upon to shoulder major responsibilities of the relief administration. There is a strong political aspect to
the process of disaster management, which cannot be overlooked in a competitive democracy. The
disaster management plan must, therefore, be prepared in the context of the administrative set-up of the
government. A plan, which is removed from the state institutions, is not likely to be very effective and
practical. While it is a correct approach to encourage the NGOs' and community participation in relief
administration, it may be acknowledged that these community institutions cannot substitute the
responsibilities of the governments. If we prepare the disaster management plans, following a 'bottoms
up' approach, involving communities and NGOs, we may not get the most effective disaster management
plan. It may also be stated, based on the experiences of relief and rehabilitation in Maharashtra, that the
government has to play a vital role in co-ordinating the activities of the NGOs and community-based
organizations. It results into a better utilization of the NGOs' and community resources. The process of
disaster management planning in Maharashtra has been characterized by the awareness of the strengths
of the government and non-government sectors. So while there is a strong emphasis on the NGOs' role in
disaster management, the prime role of the government departments and agencies in disaster situations
has been clearly established.
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One of the biggest difficulties the state government faced was the availability of relevant data at the state
and district levels. It took a great deal of persuasion with the Collectors to get the data related to different
departments at the district level. The Collectors too had to pursue with all the departments for getting the
information. There were other logistical problems related to availability of computers, compatibility of
software, organization of data in uniform formals. etc. Some of these problems arose due to lack of
information culture at the district level and unavailability of skilled resources to deal with an exercise
of this nature.

Disaster Management plan for the City of Mumbai

The disaster management plan for the city of Mumbai presented its own challengcs  The city of Mumbai
has two districts: the city of Murnbai and Mumbai sub-urban. Though the exercise for Mumbai started in
the format of district plans. it was immediately clear that this format would not be an appropriate one. In
Mumbai, it is the Municipal Corporation, which is responsible for all the disaster management functions.
The Municipal Corporation also runs all the essential services, i.e. fire brigade, hospitals, ambulances,
etc. The Collectors do not have the normal jurisdiction of a district in the city of Mumbai, nor do they
command resources in a corresponding manner to perform these functions. However, on the basis of a
few experiences it was also evident that even Municipal Corporation also cannot be fully effective during
the emergency situations, unless it co-ordinates with other agencies in the city. The Police in the city of
Murnbai function independently of the Municipal Corporation. Similarly, the Railways, which run the
main commuters' service in the city, are a central government agency. After considerable discussion on
some of these co-ordination issues in the city, which took a serious turn in some of the emergency
situations, it was decided that the co-ordination functions would be assigned to one of the senior most
official of the state government, Additional Chief Secretary, Home. The ACS, Home is the controlling
officer for Mumbai Police, and his seniority over the city officials enables him to access the services of
all the agencies.

There was another issue related to the administrative units in the city, which would carry out the plan
implementation. In the districts, the administrative set-up is different. The Taluka is the most effective
administrative unit, and Tehsildar would carry out all the administrative functions. However, the city of
Mumbai is divided into 23 wards for delivery of services, and the Ward Officers are the most effective
resource managers at the ward level. So in addition to a plan for the city of Mumbai at a macro level,
ward- level plans for all 23 wards of the city too have been prepared. In the districts, the planning
exercise has been done at the district level assuming that the district plan would .cover the entire
emergency situations in Talukas (Ideally, there must be Taluka-level plans). However, the disaster
management plan for the city of Mumbai would not have a great application value, unless it is supported
by the ward-level plans.

The state level plan and six district disaster management plans taken up by the national consultants have
been finalized and printed. The drafts of remaining district plans are now ready, and in the month of
May, these plans will be finalized. A draft of Mumbai disaster management plan has been circulated
among all the agencies and NGOs to elicit their comments and suggestions. Based on the feedback, the
final plan for the city will be printed. One of the biggest challenges before us is the dissemination of
these plans. It is important that all the departments and their important functionaries at the state and
district level are familiar with the instructions in these plans. It requires a concerted effort to reach these
documents to as many people as possible. These documents must also be circulated nationally to the
other state governments, as this is an effort first of its kind in the country. In the next few months, we
shall concentrate upon the dissemination of these documents. It must also be backed by training
programme at the state and district level. In May, we have scheduled a training programme of all the
Divisional Commissioners and Collectors of the state.

Strategie Requirements of the Activity

Organizing the preparation of disaster management plans in district after districts could be very repetitive
and tedious. It is not a very visible activity. There are always skeptics around, who call these activities
largely academic. Certainly, there is an element of abstraction, and the results are not immediately
available. In these circumstances, it is a challenge 10 maintain the level of interest in this activity. There
are many ways of sustaining tile interest. The first is that those who are responsible for the preparation of
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these plans must believe in what they are doing. Their commitment and sincerity of purpose about this
exercise should never be in doubt. Secondly, it is necessary that political support for this activity must be
secured. In the state government, it has always been. always our effort 10 bring disaster management on
the agenda of political executives, and persuade them 10 express their support for the disaster
management plan.

The government organized two international workshops on disaster management, one in the beginning in
May 1995 and the other in the concluding stage in July 1998 10 plan and project these activities. These
events were primarily political and media events, through which the top political functionaries endorsed
the disaster management plan activities. The most important strategy must be to provide visibility and
operational support to the programme through the acquisition of hardware. We pursued this strategy very
aggressively under the MEERP, which has brought a remarkable success to this programme. Further, a
scheme of incentives must be built into the whole programme. Within the state, there should be a best
practice competition among the districts in disaster management. There should be a fellowship
programme, through which the outstanding professionals in disaster management could be sent for
advanced training in leading organizations of the world. The state government must recognize the NGOs,
CBOs and citizens working in this area through conferring honour upon them.

Hardware Vs. Software

Once the quality and standard of the disaster management plan received the approval of international
agencies, the World Bank, the DFID, and the UNDP, we could put an implementation plan in place. The
implementation plan included setting up of the Emergency Operations Centre in the state headquarters,
control rooms in the divisional and district headquarters, an intra-district VHF network and an inter-
district VSAT network for the entire State, and the GIS-based Disaster Management Information System.
The World Bank approved these activities for the implementation under the MEERP. After receiving the
approval of the state government at the highest level, these technology-intensive activities were taken up.
These activities have given the disaster management plans a very practical dimension. These
accomplishments also add to the capabilities of the state in a very visible way. As a result, the legitimacy
and purposefulness of the disaster management plan as an activity has been fully established.

Since the World Bank has supported the MEERP, it was possible to support the equipment of disaster
management plan through credit made available by the Bank. The other international agencies do not
share this approach. Under this project, the DFID and the UNDP support have been available for the plan
documentation, training, simulation, preparation of case studies, which could be classified as software.
All the international agencies extend the software support to the national or local governments, which are
aimed at stronger institutional support. better training facilities, risk and vulnerability studies, etc. While
the importance of software support can not to be denied, the hardware support enhancing the
technological capabilities of the governments are equally important. It is time the international agencies
consciously decide to include some of the hardware components in their assistance programme for
disaster management plans.

It could be said that the MEERP has emphasized these technology-intensive components much more
than the human resources and community aspects of the plan. The impression is simply because the
World Bank agreed to support the State government for these activities with its credit. Other
international agencies would not have been so forthcoming in their support. However, if there is a
perceived imbalance in the nature of activities, the state government is planning a series of community
vulnerability reduction programmes across the state. The government has also decided to take up an
extensive training programme at all the administrative levels, and develop training literature for this
purpose. The DFID is supporting the state government towards these activities for the next three years.

Institutional Support within the State Government

The international agencies have played as catalysts in promoting the initiatives of the state government in
the preparation and implementation of the disaster management plans. It could lead to an apprehension
that once the International agencies withdraw their support, these activities could completely stop. It
must be said that there have been very conscious efforts to sustain these activities at the institutional level
in the government. One of the decisions has been to set up a Disaster Management Cell within the
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government, which would be responsible for all the disaster management activities. The Cell would
maintain control rooms, communication network, and update the Disaster Management Plans. It will
have staff and a regular budget to discharge these responsibilities. The Disaster Management Cell will
network with many institutions in the state, which include the Collectors and the Centre for Disaster
Management, YASHADA for maintaining the control rooms and updating disaster management plans,
the Maharashtra Remote Sensing Applications Centre, Nagpur for maintaining the GIS-based Disaster
Management Information System, with communication sector organizations for the VHF and VSAT
network. The state government has already agreed to provide the budgetary support for these activities.

The disaster management plan for the state of Maharahtra is not an ordinary government Programme. It
has demanded great commitment, imagination, and meticulous groundwork on part of those who were
associated with it. It has also asked for continuous effort at securing the acceptability of the plan
documents in the government and non-government sector. In our case, it was even more difficult, since
our primary mandate "'as the rehabilitation of earthquake-affected people. The disaster management plan
was a secondary objective. That we never allowed it to become a subsidiary activity was due to our firm
belief in the long-term impact of the disaster management plans activity.
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ADPC Materials on Urban Disaster Mitigation

Publications on Urban Disaster Mitigation

To request materials please indicate the number of copies required in the box besides the title and return this
form to us at the contact information given below.

WORKING PAPERS

1. Integrating Natural Hazards in the Planning Process: Risk Control Planning Workbook, prepared
by Linda Noson for the Sri Lanka Urban Multi-Hazard Disaster Mitigation Project, January 2000.

2. Standard Operation Procedure for Urban Disaster Management in the Municipality of Bandung,
prepared by the Indonesian Urban Disaster Mitigation Project, March 2000.

3. Lessons Learned from Community-Based Flood Mitigation and Preparedness Project in
Cambodia, prepared by the Cambodian Red Cross, International Federation of Red Cross and Red
Crescent Societies and Pact Cambodia, August 2001.

4. Emergency Management and Response Plan for Ratnapura, Sri Lanka, developed by the Centre
for Housing, Planning and Building, National Building Organization, and Urban Development
Authority, July 2000. 

5. Naga City Disaster Mitigation Plan, developed by the Naga City Government and Philippines
Business for Social Progress, August 2001

6. The Kathmandu Valley Earthquake Risk Management Action Plan, developed by National Society
for Earthquake Technology-Nepal and GeoHazards International, USA, January 1999.

7. Kathmandu Valley’s Earthquake Scenario, developed by National Society for Earthquake
Technology-Nepal and GeoHazards International, USA

PROJECT REPORTS

1. Cambodia Community-Based Flood Mitigation and Preparedness Project, prepared by Cambodian
Red Cross, International Federation of Red Cross and Red Crescent Societies, and Pact Cambodia,
August 2000.

2. Sri Lanka Urban Multi-Hazard Disaster Mitigation Project, prepared by the Centre for Housing, Planning
and Building, National Building Organization, and Urban Development Authority, August 2000. 

3. Kathmandu Valley Earthquake Risk Management Project, prepared by National Society for
Earthquake Technology-Nepal and GeoHazards International, USA, September 2000.

4. Indonesia Urban Disaster Mitigation Project, prepared by Institute of Technology Bandung,
September 2000.

PROCEEDINGS

1. Workshop on Urban Risk Reduction in Asia, Ahmedabad, 29 March 2001, Ahmedabad, India,
organized by Asian Disaster Preparedness Center and other co-organizers, April 2001.

2. Workshop on Safer Shelter in Vietnam, Towards Designing an Urban Disaster Mitigation Project,
4 - 5 September 2002, Hanoi, Vietnam, organized by Asian Disaster Preparedness Center and
other co-organizers, October 2002.

3. Regional Workshop on Best Practices in Disaster Mitigation: Lessons Learned from the Asian Urban
Disaster Mitigation Program and Other Initiatives, 24 – 26 September 2002, Bali, Indonesia, co-
organized by Asian Disaster Preparedness Center and other co-organizers, November 2002.
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SAFER CITIES CASE STUDIES

Guidelines for Safer Cities: Case Studies on Mitigating Disasters in Asia and the Pacific, January 2002. 

Safer Cities 1: Community-Based Initiatives in Kathmandu Valley: Pioneers in Earthquake
Mitigation and Preparedness, January 2002

Safer Cities 2:  Coping with Flood in Cambodian Communities: Enhancing Community Solidarity
through Capacity Building, June 2002

Safer Cities 3: Mitigating Flood Risk in Cambodian Communities: Empowering Communities to
Manage Disaster Risk, July 2002

Safer Cities 4: School Earthquake Safety Program in Kathmandu Valley: Building Safer
Communities through Schools, November 2002

VIDEOS

1. Of An Event Foretold …, Tele-Drama produced by the Sri Lanka Urban Multi-Hazard Disaster
Mitigation Project, August 2000. (Sinhala / English)

2. Towards Safer Communities: Risk Based Mitigation Planning – The Sri Lankan Experience, produced
by the Sri Lanka Urban Multi-Hazard Disaster Mitigation Project, July 2001. (Sinhala / English)

3. A Case Study of Training Masons in Sri Lanka, produced by the Sri Lanka Urban Multi-Hazard
Disaster Mitigation Project, December 2001. (Sinhala / English)

4. Enlightening the Future Generation: A Case Study of Awareness Creation Focused on School
Children in Sri Lanka, produced by the Sri Lanka Urban Multi-Hazard Disaster Mitigation
Project, December 2001. (Sinhala / English)

5. Of Creating Awareness: The Case of Public Awareness Creation on Earthquake Safety in
Kathmandu Valley, Nepal, produced by the Asian Urban Disaster Mitigation Program of the
Asian Disaster Preparedness Center, Bangkok, January 2002. (English)

6. Building for Safety: The Case of Retrofitting Schools in Kathmandu Valley, Nepal, produced by
the Asian Urban Disaster Mitigation Program of the Asian Disaster Preparedness Center,
Bangkok, January 2002. (English)

7. Video Documentary on Bangladesh Urban Disaster Mitigation Project Activities, produced by the
Bangladesh Urban Disaster Mitigation Project, September 2002. (Bangla / English)

* All the videos listed here are available in both VHS/PAL and VCD formats

ASIAN DISASTER PREPAREDNESS CENTER
Asian Urban Disaster Mitigation Program (AUDMP)

P.O. Box 4, Khlong Luang, Pathumthani 12120 Thailand

Tel: (662) 524-5354
Fax: (662) 524-5350
E-mail: audmp@ait.ac.th

Request copies online at: http://www.adpc.ait.ac.th/audmp/library.html
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