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PREFACE
 

This report presents the recommendations from a study to
 
assess the program activities currently carried out by the
 
Asian Disaster Preparedness Center (ADPC) at the Asian Institute
 
of Technology (AIT) in Bangkok, Thailand. The purpose of this
 
study is to develop long term program strategies to enhance
 
disaster preparedness in Asia. The recommendations presented

in this report are based on extensive discussions with ADPC
 
staff, AIT senior staff and several country representatives
 
attending the Third Disaster Management Course at ADPC; senior
 
staff with UN regional programs in Bangkok including ESCAP, UNDP,
 
UNEP, and UNESCO; US AID Mission in Thailand; Senior Staff with
 
the UN Office of Disaster Relief Coordinator (UNDRO) in Geneva
 
and senior members with other UN agencies in Geneva including
 
UNHCR, WHO, UNITAR and UNICEF and key individuals who have pro
grams associated with disaster management and training functions
 
with NGO's (Non-Governmental and Voluntary Organizations). The
 
recommendations made in this study are specifically aimed at
 
developing program approaches which may enhance ADPC role as a
 
premiere and focal institution in Asia and as a partner with
 
countries in the region, to develop country self sufficiency in
 
disaster preparedness.
 

Importance of Developing Self-Reliance in Disaster
 
Preparedness
 

The goal of disaster preparedness programs is to enhance the
 
community readiness to deal with disasters. Disaster preparedness
 
training is aimed to protect the welfare of communities in areas
 
prone to disasters and enhance the potential to mitigate and
 
manage disasters with least disruption to the community life and
 
minimal loss of resources.
 

Disaster preparedness should be an integral part of national
 
development policies for developing countries in Asia and the
 
Pacific region. The direct (short term) and indirect (long term)
 
economic losses caused by disasters have significantly eroded
 
the planned economic growth and have caused major disruptions for
 
continued progress in economic and social developments in several
 
disaster affected regions. For example the cyclone event that
 
struck Bangladesh in 1985 caused a loss of 10,000 lives, dis
placed over 100,000 familiE. and made it necessary to begin the
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development program efforts from ground zero, after nearly a
 
decade of continued investment in development programs in the
 
affected region, prior to the disaster.
 

Economic, social, cultural and community aspects and values
 
vary significantly between the disaster prone areas within each
 
country and between countries in Asia and the P&cific. It is
 
therefore difficult to develop a unified strategy that would be
 
effective for all countries even for similar types of disasters.
 
Developing and improving the capacity of each developing country

in disaster preparedness and response is the key for successful
 
mitigation and management of disasters in Asia and the Pacific
 
region.
 

The Asian Disaster Prevention Center (ADPC) has, within the
 
past 18 months of its establishment at AIT, made an impressive
 
beginning in planning and delivering disaster preparedness

training programs for countries in Asia and the Pacific region.

Since its establishment at AIT, ADPC has trained over one hundred
 
technical and regional administraitors and planners associated
 
with disaster management from about 15 Asian countries on several
 
important aspects of disaster preparedness. The Center has
 
developed excellent working relationships with several countries
 
in the region. The strategies recommended in this report are
 
aimed to assist ADPC in the long term planning. The Center has a good

potential to 
develop into a unique and focused institution in Asia
 
for working with and helping disaster prone countries and commu
nities and for building their confidence on methodologies,

approaches and appropAiate technologies to predict, mitigate,
 
and manage natural and technological disasters.
 

STRATEGIES FOR ENHANCING ADPC PROGRAMS
 

RECOMMENDATION I - ISASTER SUPPORT SERVICE FUNCTIONS:
 

Emphasize cotuitrLy ,spectific d&*.saste. suppott 'Srvice Lfunc
tions at ADPC and d'veCop functtonat capabtie.tie to prLovide
disaster ta.iing serKvices and disastuir technica 6er'vices fjor 
naturae and technoeogicaC hazaLds. 

Disaster support service functions refer to site specific

training and technical activities which would be performed by

ADPC if requested by host countries. These support services,
 
conceptually, could range from preparing site specific disaster
 
manuals, plans and procedures to providing site specific technical
 
assessments on potential disasters and preparing technical guide
lines to mitigate the hazards. These support service functions
 
would be funded in conjunction Lth host country development
 
programs and would be independent from ongoing disaster management

training programs at ADPC. The primary drive for disaster
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support service function comes from the established need to impart

host country confidence on the approaches, methodologies and the
 
use of appropriate technologies in disaster preparedness.
 

Providing country and region specific support services in
 
disaster preparedness is vital to assist several countries in
 
the Asian and Pacific region. For example, broad technical
 
assessments indicate a high probability of recurrence, within the
 
next decade, several major disasters in the Asian region such as
 
floods and cyclones in Bangladesh, earthquakes in China (PRC) and
 
Indonesia and the recurrence of several repeated and continuing
 
disasters such as landslides in Nepal, industrial disasters in
 
Hong Kong and Korea and underground coal mining disasters in
 
China, India and Pakistan.
 

Country specific disaster support services should be organized
 
at ADPC functionally different from broad based disaster
 
preparedness training programs. Technical services at ADPC should
 
include country specific technical evaluations on disaster threats,
 
disaster responses, site specific vulnerability assessments, com
posite hazard mapping and micro-zoning of urban areas; trans
ferring appropriate technologies for disaster prediction, warning

and mitigation; disaster modeling and assessment of the impact
 
of disasters on country specific development plans. Technologi
cal hazards such as workplace disasters including chemical
 
explosions, mining disasters, land slides in urban development,
 
and subsidence and contamination hazards associated with ground
 
water extraction are currently receiving increased visibility in
 
several countries in Asia and the Pacific region.
 

Training services at ADPC should include the preparation of
 
country specific training documentations on disaster preparedness,
 
relief and emergency planning, promoting community awareness, and
 
developing methodologies to improve self reliance in disaster
 
preparedness.
 

The disaster support service programs should be aimed at
 
producing a direct impact on national disaster issues and should
 
provide measurable contributions for improving the country
 
disaster preparedness capabilities. A support service mode of
 
operation would have the potential to attract resources directly
 
from country development programs and would also bring ADPC
 
closer to localized requirements in disaster preparedness. Such
 
an approach would also lead to country participation and involve
ment in formulating and implementing specific and direct
 
solutions on disaster related issues. A cooperative approach
 
in formulating the disaster support service programs would
 
potentially ensure a continued and long term host country

partnership with ADPC on disaster preparedness programs. Initiating

and expanding the disaster support service function and adding

appropriate staff expertise to coordinate the technical service
 
activities would enhance the ability of ADPC to provide expert
 
technical advice on site specific disasters to host countries.
 



5 

These steps would also provide the institutional capability on
 
technical and technology aspects of disasters within ADPC and
 
provide the means 
to develop graduate courses as appropriate
 
for AIT graduate programs.
 

RECOMMENDATION 2- LONG TERM STRATEGIC PLANNING
 

ADPC should develop a tong term strategic planning document
 
(SPD), identi6y proposed disaster supporLt setvices and establish
 
a SPD program diaZogue with various donor agenc" s and country

development programs° This approaih would assist 
 the 	inter
national donors 
and host country pkogLam of6icers with advance
 
planning 6or the budget process to 
support ADPC programs.
 

ADPC has performed well in the first stage of its operation
 
and has attained significant exposure to specific issues in
 
disaster management in host countries. Examples of such contri
butions by ADPC include working with Sri Lanka to develop cyclone
 
hazard preparedness planning and working with Philipines to
 
develop awareness on a seismic design and construction of
 
structures. The long 
term viability of the ADPC operations will
 
largely depend on the ability of the Center to expand the pro
grams and increase recipient and donor financial support and
 
participation. A modest level of program growth would be
 
essential during the first few years, to accomplish the objec
tives which the Center has set out to do in disaster preparedness
 
for 	Asia and the Pacific countries.
 

A long term strategic plannin§ document is essential for ADPC
 
to plan and implement appropriate training and technical support

services projects. Developing a long term strategic plan would
 
also help to increase the visibility and the importance of ADPC
 
programs to country budget planners. This strategic document
 
would also provide adequate time for the donors to educate them
selves on the significance of the proposed activities and develop

appropriate approaches to plan and allocate funding for the indi
vidual tasks, well ahead of the budget cycle.
 

A strategic plan for ADPC programs should be prepared on
 
proposed project activities including technical and training
 
support service projects. The strategic plan should clearly

project the 
growth of the center's programs from providing broad
based disasteLr training activities to providing full fledged

disaster support service functions including country specific

disaster training services and disaster technical services. The
 
plan should identify pctential sources of funds for each activity.

The proposed strategic planning document should include:
 

1) 	 Strategies and program plans to prioritize disaster issues
 
and identify disaster support services to improve
 
country capabilities in disaster management
 



6
 

2) 	Strategies and program plans to upgrade disaster techni
cF.l capabilities and research at ADPC
 

3) 	Strategies and plans for ADPC operations to be self
supporting within the plan period
 

4) 	Approaches to develop potential national and regional
 
programs in disaster preparedness
 

5) 	Subjective and, where feasible, quantitative evaluation
 
of the cost effectiveness of proposed disaster support
 
service projects to strengthen country development pro
grams.
 

6) 	Identification of a critical path to achieve the
 
objectives of the Center for each region and the funding

levels that are necessary to accomplish the tasks
 

7) 	Identification of the flow of activities during the plan
 
period to accomplish ADPC goals in disaster preparedness.
 

RECOMMENDATION 3 - PRIORITIZING PROJECT ACTIVITIES
 

Organize a series o6 regional workshoQs 6ot prioritizing

disaster preparadness projects and 6ormulate specific approaches
 
to promnote country set6 reeiance in disaster preparedness.
 

The 	type of disasters and the ability of the individual
 
countries in Asia to prepare for and cope with disasters vary widely.

Over 60 percent of major damages caused by natural disasters such
 
as floods, cyclones, earthquakes and volcanoes have occurred with
in 10 percent of the land areas in Asia. Seventy percent of the
 
disaster prone urban areas within Asia and the Pacific
 
region have experienced repeated occurrences of the same type of
 
disaster within the past two decades. This brings the issue of
 
disaster prioritization and country planning for disaster
 
preparedness as a number one priority for ADPC.
 

ADPC should organize forums to address country and disaster
 
specific problems in cooperation with host countries. These
 
forums should take place in close proximity to land areas and
 
communities that are 
most affected by major types of disasters.
 
Such direct exchange of experience would facilitate appropriate

cooperative strategies and partnerships with host countries for
 
disaster mitigation and management.
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RECOMMENDATION 4 - ADPC ADVISORY COMMITTEE
 

Establish an ADPC Advisory Committee with intenationally

rtecognized individuaZ for providing operational, technicaZ and
 
program guidance and counsel for ADPC operations.
 

Establishing an Advisory Committee of experts to review
 
ADPC programs and obtain overall guidance would be invaluable
 
at the present stage of ADPC operations. The concept of
 
advancing ADPC as a focal institution in Asia for disaster
 
preparedness activities requires the support, participation and
 
involvement of leading individuals and regional groups and
 
agencies in Asia and around the world who are associated with
 
disaster mitigation and management. The formation of such a
 
committee should include the following individuals and/or repre
sentations:
 

- President, AIT
 
- One or more members from AIT faculties
 
- A key member from Japan (JICA)
 
- Senior representatives and/or advisors from disaster
 

related institutions in Asia
 
- Key representatives from SAARC and ASEAN
 
- Recognized representation from the European community
 
- UNDRO Coordinator/Dircector
 
- UNDP Chief Officer/Regional Director
 
- OFDA Director
 
- Selected internationally recognized experts and leaders
 

in disaster management and research from Asia and from
 
around the world
 

The Advisory Committee should meet at AIT at least once a
 
year to discuss the progress of programs and planned ADPC
 
activities and matters relating to the functioning of ADPC within
 
AIT. Funds should be set aside from AIT programs for this
 
activity.
 

The establishment of similar Advisory Committees have, in
 
the past, been extremely effective specifically, for new insti
tutions to initiate and expand institutional capabilities. 
The
 
evaluations and recommendations on ADPC activities by an expert

Advisory Committee would be well received by the regions and
 
agencies and would be credible to promote the support needed for
 
a coordinated growth in disaster preparedness. Members of the
 
Advisory Committee would also provide the important link with
 
host countries and donor agencies for promoting and supporting
 
the ADPC program activities.
 

The 	proposed Advisory Committee activities should include:
 

1) 	Review of the proposed technical and training services
 
counsel and advise on ADPC organization and programs
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2) Program prioritization and budget strategies 

3) Cross linking of ADPC with AIT graduate programs and 
coordination of strategies for developing appropriate
advanced programs in disaster management for graduate 
courses at AIT 

4) 	Overall assessment of client (donor) needs and approaches
 
to enhance host country participation with ADPC endeavors
 

5) 	Preparation of an expert document on the advisory panel
 
views to enhance ADPC as a focal institution in Asia
 
for providing services in disaster preparedness
 

6) 	Stimulating participation and program liaison from
 
regional groups such as SAARC and ASEAN with ADPC
 
activities.
 

RECOMMENDATION 5 - "ASIAN DECADE OF DISASTER PREPAREDNESS"
 

Initiate steps to promote "Asian decade o6 disastv pre
paredness" and begin publishing a quarterty technical journal
to support the cause of disastvL prepaedness in Asia with joint 
,support frtom OFDA and UNDRO. Establish a regional data base on 
natural and technological disasters in Asia, a6 part o6 this 
activity, and develop linkages with existing disaster? information 
and 	data bases ftom around the woUld. 

"The International Decade for Natural Hazard Reduction" was
 
initially proposed by Dr. Frank Press from the U.S. National
 
Academy of Sciences at the 8th World Conference on Earthquake
 
Engineering in July 1984 and is gaining momentum within the United
 
States and with several international agencies. Recently, the
 
UN Secretary General reiterated the importance of mitigating
 
natural and man-made disasters at the Second Regular Session of
 
ECOSOC Meeting in Geneva on July 24, 1987. As part of this global
 
awareness on hazard mitigation, it would be timely for ADPC to
 
work on a new initiative and promote "Asian decade of disaster
 
preparedness."
 

ADPC should bring together the efforts by the various agencies

and country programs to investigate disasters in Asia as part of
 
this initiative. The proposed publication of the Journal would
 
be the first important step for the "Asian decade of disaster
 
preparedness." The Journal should include highly recognized

individuals within Asia and the Pacific region and from
 
around the world in the editorial board and should attract a
 
broad range of high quality contributions from the various sec
tors and countries in Asia on disaster related issues. 
 The
 
primary emphasis of the Journal should be on technical, techno
logical, socio-economic and training aspects of disasters. The
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Journal should provide an opportunity for countries in Asia
 
and the Pacific region to participate and discuss specific issues
 
of potential value in disaster preparedness.
 

ADPC has a good regional collection of published information
 
and reports on disasters. Complete case histories on several past

disasters in the Asian region, however, are not available and in
 
some cases are non-existent. Developing a quantitative and
 
quality data base on past disasters is an important first step

for the disaster support service activities at ADPC. Appropriate
 
approaches should be developed to establish the data base, infor
mation and data flow related to disasters within the Asian region.

Methods should be formulated to stimulate the flow of disaster
 
data information from host countries to ADPC and networking the
 
disaster data information collected at ADPC worldwide, with
 
other available institutional capabilities within and outside of
 
the 	Asian region.
 

The commencement of the Asian decade of disaster preparedness

should be jointly supported by OFDA and UNDRO. This approach

would provide a worthwhile mechanism for ADPC to reach policy
makers within and outside country programs to support endeavors
 
in disaster preparedness. This endeavor, if appropriately carried
 
out, would pave the way for ADPC to organize forums and collec
tive discussions with host country experts in identifying

priority issues in disaster preparedness and marketing expert

services available at ADPC. Such forums would also provide the
 
exposure to bilateral donors on the importance of supporting

disaster preparedness program activities.
 

Continued agency and donor support is essential for enhancing

ADPC activities and implementing effective strategies for the
 
"Asian decade of disaster preparedness." It would be unrealistic
 
to anticipate that current ADPC programs would be self sustaining

within the next four years. Agencies and potential donors
 
should take s*eps to develop near term budget strategies to
 
support the program. In addition to providing assistance on
 
disaster preparedness training programs, donor agencies should
 
consider providing direct support to ADPC in the following areas:
 

1) 	Support to upgrade the space and the office facilities
 
for ADPC
 

2) 	Technical and program development assistance through
 
appropriate short and long term assignments of expert

individuals and senior program coordinators to ADPC
 
programs
 

3) 	Contributions to upgrade the capability at ADPC for
 
establishing the disaster support service functions
 
including computer modelling capability and disaster
 
simulation and control stations
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4) 	Support to enhance the disaster data base capabilities
 
at ADPC and assistance to provide appropriate systems
 
for networking disaster data and information within
 
and outside the regions
 

5) 	Support to conduct regional seminars and country work
shops on priority issues in disaster mitigation and
 
management
 

6) 	Support to facilitate advisory committee activities
 

7) 	Joint support with country development programs to
 
obtain country specific disaster services
 

8) 	Support for initiation of the "Asian decade of disaster
 
preparedness" including the publication of the Asian
 
disaster preparedness journal by ADPC and the estab
listment of a disaster data base at ADPC.
 



Discussions with Asian Institute of Technology Staff
 

P.O. Box 2754
 
Bangkok, Thailand
 

Prof. Alastair North, President
 

Prof. Gajendra Singh, VP-Academic Affairs
 

Dr. Chongrak Polprasert, Chairman Div. of Env. Eng.
 

Prof. Prinya Nutalaya, Chairman Div. of Geotechnical
 
& Transportation En.
 

Prof., A.S. Balasubramaniam, Head Geotechnical Eng.
 

Dr. Ashim Das Gupta, Chairman, Div. of Water Resources Eng.
 

Mr. Ray Archer, Chairman, Div. of Human Settlements Div.
 

Dr. Akio Hasegawa, Chairman, Div. of Struc. Eng. & Construction
 

Mr. Arthur Vespry, Director Regional Documentation Center
 

Dr. Nicanor C. Austracio, Director Continuing Educ. Center
 

Dr. Prida Thimokorn, Director, Regional Res. & Dev. Center
 

Discussions with ADPC Staff
 

Brian A.O. Ward, Director
 

Everett M. Ressler, Program Coordinator
 

Satyendra P. Gupta, Senior Research Scientist
 

Alfonso Mallare Lim, Program Officer
 

Sunil Govinnage , Information Officer
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Discussions at US AID/Thailand
 

37 SOI Somprasong 3
 
Petchburi Road
 
Bangkok 10400
 

John R. Erickson, Mission Director
 
Edward J. Ploch, Sup. Program Officer
 
Gordon L. Hiebert, Science Advisor
 
Jaroon Kumnuanta, Scientific Affairs Specialist
 

Discussions with UN Regional Offices, Bangkok
 

United Nations Building

Rajdamnern Avenue
 
Bangkok 10200, Thailand
 

UNDP
 

Joon Yul Kim, Regional Representative

Nirmale Williams, Asst. Rep./Director, Div. of Programs

Sirisupa Soonsiri, Program Officer
 
Marin Yari, Economics Affairs Officer
 

UNEP
 

R.D. Deshpande, Regional Advisor
 

ESCAP
 

M.L. Thung, Prog. Mgr.

Pieter J. Bakker, Chief/Mineral Resources Section
 
C. Ertuna, Chief, Water Resources Section
 
S. Ono, Economic Officer
 

Discussions with UN Agencies in Geneva
 

UNDRO
 

Palais des Nations
 
CH 1211 Geneva 10
 

Hans Einhaus, Actg. Under Secy. General

Hybat Choudri, Actg. Chief Relief Coordination & Preparedness

Ludovic van Essche, Actg. Chief, Prevention & Support Services
 
Giles Whitcomb, Coordination Officer
 

UNITAR
 

Palais des Nations
 
CH-1211 Geneve l
 

Mr. Marcel A. Boisard, Chief of European Div.
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UNICEF
 

Palais des Nations
 
CH-1211 Geneve 10
 

Gullmar Andersson, Sr. Prog. Officer
 

UNHCR
 

Centre Williant Rappard
 
154, rue de Lausanne
 
CH-1202 Geneva
 

Philip Sargisson, Chief, Emergency Unit
 

WHO
 

World Health Organization
 
1211 Geneva 27, Switzerland
 

Dr. Olavi Elo, Chief Emergency Unit
 

ICVA (Int. Council for Vol. Agencies)
 

13, rue Gautier
 
1201 Geneva, Switzerland
 

Piers Cambell, Dir. of Mgmt. and Dev.
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Attendees at 3rd Disaster Management Course 
20 June - 2 Augus-t 19 87 

Mr. John B. Adhikary
 
Chief, Liaison and Relief Division
 
World Vision of Bangladesh
 
House 22, Rd. 16
 
Dhanmondi, Dhaka - 9
 

Mr. Matiur Rahman
 
Director (Food Crops)
 
Agriculture Extension
 

Mr. Cheng Sung-Ngar
 
Senior Training Officer
 
Civil Aid Services
 
100 Caroline Hill Road
 

Mr. George Mukkath
 
Consultant
 
OXFAM (India) Trust
 
59, Millers Road
 
Benson Town
 
Banglore 560 046
 

Y. J. Dixit
 
Director of Relief &
 

DY. Secretary
 
Revenue Department
 
Block No. 11, 4th Floor
 
New, Sachivalaya
 
Gandhinagar
 

Mr. Tommy Alam Manurung
 
Chief of Operation Center
 
Basarnas, JL. Sarnas
 
Halim Perdanakusuma
 
Jakarta - Timur 13610
 
Republic of Indonesia
 

Dr. Fuadi Darwis
 
Chief, Emergency Services Section
 
Directorate General of Medical Care
 
Ministry of Health
 
Reputlic of Indonesia
 

Mr. D.L. Tobing, SH
 
Division Chief of Program Planning & Reporting
 
Directorate General for Social Assistance Development
 
Ministry of Social Affairs
 
Republic of Indonesia
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Mr. Nallom Bunag Derr
 
Provincial Disaster Coordinator
 
Department of Madang
 

Ms. Cristete Absolor
 
Senior Social Welfare Analyst
 
Department of Social Welfare and Development
 

Mr. Constantino J. Vicente
 
Supervising Science Research Specialist

Philippines Institute of Volcanology and Seismology
 

Maj. Loy Lee Loke
 
Civil Defense Officer
 
Civil Defense 'D' Division (Operations)
 
1500, Bedemeer Road
 

Mr. Austin Fernando
 
Secretary
 
Ministry of Rehabilitation
 
York Street, Colombo - 1
 

Mr. T.K. Dassanayake
 
Government Agent & District Secretary
 
Kacheheri, Anuradhapura
 

Mr. D. Ranasinghe
 
Senior Assistant Secretary
 
Ministry of Social Services
 

Dr. Robert Parsons
 
Director
 
Save The Children Funds (U.K.)
 
8 Kingross Avenue, Colombo 4
 

Mr. Boonlua Chareonwong
 
Director, Disaster Relief Division
 
Department of Public Welfare
 
30/102 Ngamvongwan Road, Bangkaen District
 
Bangkok
 

Mr. Prapan Prabuprapap
 
Chief, Disaster Statistics Section
 
Civil Defense Division
 
Local Administration Department
 
Wang Chai-ya, Nanglerng
 
Nakornsawan Road
 
Bangkok 10300
 

Mr. Weerapan Piacai
 
Chief, Documents and Planning Section
 
Civil Defense Division
 
Local Administration Department
 
Wang-Chai-ya, Nanglerng
 
Nakornsawan Road
 
Bangkok 10300
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Dr. Sakti R. Paul
 
Medical Coordinator
 
Catholic Relief Services
 
89/25, Vithayu Place
 
Wireless Road, Bangkok
 

or
 
P.O. Box 29
 
Amphur Muang, Surin 32000
 

Mr. Derek Lulum Vanua
 
Senior Disaster Officer
 
Disaster Management Office
 
Ministry of Home Affairs
 
P.O. Box 157
 
Port Villa
 

Mr. Tran Huy Dan
 
Officer of Disaster Relief
 
The International Organizations Department of
 
Foreign Affairs Ministry
 

6 - Chu Van An Street
 
Hanoi - The S.R. Vietnam
 

Mr. Nguyen Duc Hoang
 
Chief of Section
 
AIDRECEP RSVIETNAM
 
7 Ly Thuong Kiet
 
Hanoi
 

Discussions with consultants
 

R.L. Southern
 
R.L. Southern Weather Associates
 
Meteorological Consultants
 
14 Leverburgh St.
 
Ardross, Western Australia 6153
 

Bruce Currey
 
Winrock International
 
BARC Complex, Farm Gate
 
Dhaka-15, Bangladesh
 

Charles E. Poulton
 
Poulton Enterprises, Inc.
 
121 Muir Avenue
 
Santa Clara, CA 95051
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Informal Meetings and Discussions in India
 

SERC, Madras
 

Structural Engineering Research Centre
 
CSIR Campus
 
Madras 600 113
 

Dr. M. Ramaiah, Director SERC Center
 
B. Venketeswaralu, Ast. Dir., SERC
 
K. Mani, Asst. Dir., SERC
 
V.S. Parameswaran, Asst. Dir., SERC
 

Department of Science and Technology, New Delhi
 

New Mehrauli Road
 
New Delhi - 110016
 

Dr. D.K. Rakshit, Director DST
 


