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EXECUTIVE SUMMARY

The rapid urbanization of Philippine cities has presented tremendous challenges to
the local governments responsible for managing growth. Confronted with the problems of
congestion, squatter settlements, and inadequate infrastructure, urban managers must look
for new ways to keep pace with urbanization and effectively plan for the future.
Geographic Information Systems (GIS) and satellite imagery are new tools that offer a
means to examine and assess the impact of urbanization and provide a basis for sound
urban development.

As mandated under the Local Government Code of 1991 and Executive Order 72, the
authority to approve land use plans prepared by the cities has been devolved from nation
al government to the local and provincial levels. Accurate maps showing current land use
are needed to serve as a basis for planning future city development. City Planning and
Development Offices (CPDOs) charged with the creation of their respective city's land
use map now realize that the existing map--out-of-date, rarely revised, and grossly
inaccurate--cannot be used for this purpose. This deficiency has crippled the ability of
Philippine cities to assume the planning responsibilities and functions devolved to them,
and has limited the gains made under their decentralized empowerment.

Under the USAID-funded Decentralized Shelter and Urban Development (DSUD)
Project, a pilot exercise entitled "Support for Land Use Mapping: Utilizing Satellite
Imagery and PC-Based GIS for Rapid Land Use Assessment" was carried out in the
cities of Cebu, Davao, Lipa, and Naga. Using an innovative methodology, generation of
up-to-date land use maps was attempted in each of the four cities.

This final report provides a detailed description of the methodology used to create a
land use map for each city and offers ways for other cities to achieve the same result.
Current problems facing the City Planning Development Coordinator (CPDC) in relation
to land use mapping and planning are highlighted, followed by a discussion on how these
problems should best be addressed. While the land use mapping methodology is stan
dardized, each city is different in terms of financial and technical resources, providing a
spectrum of experiences.

The key technical and institutional problems that beset urban planning in the
Philippines manifest themselves in the following:

1. An unrealistic land use classification scheme-which fails to describe the true
nature of urban land use. Critical social and environmental issues, such as squat
ter settlements, which fail to appear as a classification, are not addressed.

2. An inaccurate land use ma~ut-of-date, and infrequently updated, the land
use map is a simplistic representation of reality. As a consequence, planning
mechanisms and processes are severely constrained. The lack of accurate infor
mation on the nature (type) and extent (spread) of urban expansion makes it
impossible to realistically plan for city development.

3. Technical constraints-the lack of formal geographic/spatial analysis training
for staff in the CPDO and other planning agencies has resulted in them being
unable to fully develop and incorporate the land use map in planning processes.
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4. Poor inter-department coordination-in general, cities fail to interconnect
department activities. This has resulted in a duplication of data collection and
planning activities among the various city departments. Uncoordinated functions
and policies often operate at cross-purposes.

5. A "why bother or what difference can it make attitude"-A majority of the
city officials see planning as futile in the face of these challenges. One Mayor,
for example, feels that if Los Angeles can only "change" two or three percent of
its city landscape through planning then what can his city hope to do?

The project attempted to address these deficiencies by creating an up-to-date land use
map based on satellite imagery. This map, a true reflection of city development, now
forms the basis of a new land use planning process: a rigorous and disciplined approach
to the collection, presentation, and application of land use information for effective city
planning.

Key achievements of the project included:

I. A new land use classification scheme-A new and realistic land use classifica
tion scheme was developed to accurately reflect the variety of land use types,
such as squatter settlements, which in the past had been ignored, found in each
city. With this detailed land use classification scheme, the CPDO can now accu
rately describe the variety of land use types found in their city.

2. A new land use map-High resolution satellite imagery (recently declassified 2
meter Russian military data) was used to rapidly identify and record urban land
use types in the four pilot cities. Officials were able, for the first time, to see the
true nature and extent of urban expansion and assess its impact on urban devel
opment.

3. Training-Staff training was undertaken for the use of maps, satellite imagery,
GIS, and with their roles in assisting the city with decision-making and develop
ment.

4. Coordination-A coordinated approach to data collection and analysis was
adopted by incorporating different city department staff into a single GIS unit.
In this way departments were able to realize that they all share a common inter
est in data collection. Sharing between cities was also promoted and will be
facilitated under the DSUD-funded City Sharing Program.

With these achievements, the pilot cities are now moving toward the full integration
of GIS and satellite imagery into the planning decision making process. In Cebu and
Lipa, the city government provided funds for the purchase of GIS hardware and software.
In Naga and Davao, similar equipment will be forthcoming. The cities must now focus
on several key policy issues, including:

I. Process-the entire process of land use mapping, land use zoning, and land use
planning must be reevaluated. The CPDO has now developed accurate and real
istic land use maps, which serve as the basis for developing meaningful land use
zoning maps and land use plans. An environment (administrative and technical)
must be created in which products from the GIS unit can be effectively used by
planning staff.



EXECUTIVE SUMMARY 3

2. People-Staff members must be permanently assigned to specific tasks so that
their duties are not interrupted by other demands of the planning office, e.g.,
issuing permits. Staff need to be properly trained to make the information they
are now collecting available to those who need it.

3. Applications-GIS and planning staff must develop applications that are sup
portive of city government and national policy objectives, for example, locating
vacant land for the urban poor. Applications, which may include land suitability
analysis (land that is suited to certain kinds of development) and land availability
analysis (whether such land is available), need to be prioritized.

4. Funding-City governments must ensure financial support for the newly created
GIS units so as to build on their initial investment in this technology. This would
include maintaining computer equipment and purchasing new satellite imagery at
regular intervals.

The initial successes of these land use mapping exercises cannot be considered any
thing more than a good beginning. There is still much work to be done. For example, at
least two of the cities (Naga and Davao) have not responded well to the first stage of the
extended technical assistance and have exhibited problems in carrying the mapping exer
cise forward on their own. The other two cities (Cebu and Lipa) are performing fairly
successfully, due in large part to the determination and initiative of the local staff.

There are several caveats that need to be outlined in order to balance the assessment
of this first phase. They are:

•

•

•

Naga and Davao have had difficulty after the initial round of training.
This is not an indictment of the LGU technical staff, however. The
technical staff of these two cities (especially Davao) performed extremely
well during the training and technical assistance and are eager to move for
ward. Rather, it is the lack of a senior "champion" capable of moving the
applications forward through the morass of local municipal bureaucracy
that has hindered progress;

The first stage of the land use mapping exercise did not provide detailed
software training. This needs to be corrected in any follow on assistance.
Cebu, for instance, is experiencing frustration in not being able to
manipulate their data through advanced use of their software!: and

Institutional support mechanisms (both for the system and for information
sharing) are still in the early stages of development. These will require
time and continual attention to develop and strengthen. Ultimately,
institutional capacity will dictate the long-term success of the systems.

I It should be noted that Cehu has generated a large quantit) of data and has initiated numerous preliminary applications far more
quickly than originally anticlpated.
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1 INTRODUCTION

The United States Agency for International Development (USAID) launched the
Decentralized Shelter and Urban Development (DSUD) Project in 1991 to support the
Government of the Philippines' program to decentralize and devolve authority to local
governments. Specifically, the DSUD program was designed to assist the 60 chartered
cities2 in developing their resources and capacity in order to efficiently and effectively
carry out new responsibilities, as mandated under the Local Government Code of 1991.

The DSUD project has provided support and direct technical assistance to selected
cities in the areas of:

• improved financial management;

• capital investment programming; and

• strengthened strategic and urban planning processes.

These are elements of a more broad agenda that encompasses the development of a
self-sustaining system of financing, improved delivery of urban services and infrastruc
ture, and improved access to sustainable urban shelter delivery for low-income house
holds.

1.1 The DSUD Project: Task Order lIC

The DSUD project is implementing direct technical assistance to Philippine cities
through a series of managed task orders. Task Order II C, entitled "Support for Land Use
Mapping: Utilizing Satellite Imagery and PC-Based Geographic Information Systems for
Rapid Land Use Assessment," was designed to assist selected cities develop up-to-date
land use maps as the first step toward understanding their respective urban resource
bases. This accurate, detailed inventory of land in each city will serve as the basis for the
development of a realistic zoning plan, a local shelter plan, and vacant land inventory, as
well as the initiation of a process of information gathering for improved urban manage
ment.

The process of city selection for Task Order II C took place over a number of
months, beginning with an initial USAID-sponsored presentation and seminar given by
PADCO at the Admiral Hotel in Manila (June 1992). National government agencies con
cerned with urban development and planning, as well as representatives from interested
cities were invited to attend this seminar, entitled "Planning Applications and GIS
Technology,'· which focused on the potential use of GIS and satellite imagery for urban
management. At the end of this seminar, questionnaires were given out to the attendees
in an attempt to gauge desire to use GIS and to survey which applications they felt were
most appropriate or needed in their respective cities. The results of this questionnaire
clearly showed that over 90 percent ranked land use mapping, followed by tax mapping
and road and infrastructure maintenance as the three most important uses. Results from
this survey also showed that all the cities represented at the seminar were interested in
receiving technical assistance in this area.

2 Now 61 with the inclusion of MandaJuyong. Metro Manila. which achicved cityhood on February 9th. 1994.
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A detailed questionnaire surveying the interest and needs of pre-selected cities in five
(5) areas of possible technical assistance was then sent out. Questionnaires were sent to
27 cities (out of a total of 60) which met the following criteria:

(a) population greater than 50,000;

(b) a growth rate of 2.4 percent per annum or more; and

(c) location outside Metro Manila.

Based on answers received, subsequent field visits, and the willingness of cities to
provide counterpart funds for GIS hardware and software, the field of potential city recip
ients was further narrowed to four cities: Cebu, Davao, Lipa, and Naga (see Figure I
below).

Figure 1- Map of the Phillipines showing the four DSUD land use mapping sites.
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Future capability to replicate the pilot Rapid Land Use Assessment (RLATM) process
was considered crucial, particularly in light of the rapid urbanization being experienced
in cities throughout the country. Recognizing that one approach would not be appropriate
for the diversity of Philippine cities (in terms of size, capacity, and financial resources),
the four cities were selected to represent the spectrum of cities found throughout the
Philippines. Cebu represented the larger, fast growing city and Lipa represented the
smaller, less urbanized city. Davao would be similar to Cebu in size and resources; Naga
closer to Lipa. (see Figure 2 below).

In this manner, a city hoping to replicate the land use mapping process in the future
will be able to select from these four pilot cities the one that best approximates their size
and resource base. Thus, the pilot experience funded under the DSUD project will serve
as a model for replication.

Finally, it is envisaged that by producing accurate and timely land use maps within
the framework of a locally based, sustainable process, the cities themselves would begin
to understand its importance and use it to empower a vibrant, dynamic urban planning
process.

Cebu

Existing capacity

ArcCAD

Available financial
resources

Naga Lipa Davao

Limited financial Limited financial Some financial
resources resources resources

No Software/Hardware IDRISI ArcCAD

Basic Training BaSIC Training Basic Training

1:25,000 KVR Image 1:25,000 SPOT Image 1:25,000 KVR Image Basic Training

1:25,000 KVR Image

1:5,000 KVR Images

Figure 2- Charted range of development in cities.
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2 BACKGROUND

The urbanization of Philippine cities has presented tremendous challenges to the
local governments responsible for managing growth. Based on trends established by the
1990 Census, the Philippines is now more than 50 percent urban. Urban areas are grow
ing at a rate 15 times faster than that of rural areas, and this trend shows no sign of slack
ening. Confronted with the problems of uncontrolled growth--congestion, squatter settle
ments, and inadequate infrastructure-urban managers must look for new ways to keep
pace with rapid urbanization, understand its dynamics, and effectively plan for the future.

At present, most Philippine cities have very little or no access to up-to-date, accurate
data on their respective urban resource bases. Such information is crucial to the urban
planning process; without knowledge of what is there and what, how fast, and in what
ways it is changing, effective planning cannot be done. A meaningful local shelter plan,
for instance, is difficult to produce if data is not available on the number and location of
squatter residents in a given city, and the vacant land available for relocation and resettle
ment.

The most elemental data required by urban planners, city engineers, city assessors,
and health officers is in the form of an accurate and detailed land use map. Unfortunately
for most City Mayors and their City Planning and Development Offices (CPDOs), the
best map readily at hand is a 1970s- or 1980s-era land use map. Coupled with the sim
pliCity of these maps, and in the light of rapid rates of growth and development, these
maps are useless for urban and strategic planning, or other city management purposes.

As mandated under the Local Government Code of 1991, and Executive Order 72,
land use maps prepared by local government units (LGUs) are now approved at the local
or provincial level, rather than by the national Housing and Land Use Regulatory Board
(HLURB). These maps are the basis for zoning and comprehensive development plans
which chart long-term growth and the development vision of the LGU.

For virtually all Philippine cities, their land use maps are grossly out-of-date, are
lacking in detail, and are the product of mechanical compliance with national government
directives. In effect, these land use maps were created for "show," and not as a means for
achieving sound and equitable development within their locality. Limited resources and a
dearth of skills compound the problem. This is now changing with the implementation of
the Local Government Code and other legislation, and a corollary demand by local con
stituents to take greater control of their city's development. Nevertheless, there is an
entrenched "culture of expediency" which represents urban planning in the Philippines
and which manifests itself in an inaccurate land use map. This "culture of expediency"
can be defined through the following:

• Oversimplification of land use both in form and classification. This has
taken place through a very simple and understandable process: if a local
planner is tasked with creating a land use map of existing conditions, and
is given a timeframe of several weeks to complete it (in addition to myri
ad other responsibilities), the results will be predictable. The planner will,
over time, simplify the classification scheme in order to make it quicker to
assign and easier to update. The result: a land use classification and inter
pretation scheme that fails to describe the city.
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Secondly, the planner must perform all tasks manually. Every update
necessitates a manual redrawing and recalculation of relevant shapes and
areal statistics (usually by planimeter). This is a timely and boring
process. The answer? Create land use shapes that are regular and simple
in form (Le., straight sides and regular angles). The result: a simplistic
depiction of the city. This process of oversimplification is driven by an
institutional set-up whose every incentive is to cut comers and generalize.
If the basis for planning is an accurate and detailed land use map, it is
hardly surprising that little planning has taken place in the past.

• A lock of understanding of the difference between zoning, a land use
plan, and an actual land use map. Often, these various maps are merged
into an idealized wall map in a given city, and play no role in local deci
sion making.

• Obsolete data. This is closely tied to the process of oversimplification. If
the only available data are old, then it merely exacerbates the lack of use
ful information. A land use map that is 10 or 20 years old is useless,
especially in a city with urban growth rates above 2 percent per annum.
The urban population in the Philippines is growing, on average, at an
extremely high rate of 5.14 percent per annum.

• A lack ofunderstanding ofthe importance of the local planning process
and the role of a lond use map. This is due to the inability by local gov
ernments to fully grasp and appreciate the concepts and ideas of self
empowerment and self-reliance embodied in the Local Government Code,
but this surely will change with time. A general lack of training has also
contributed to this problem.

• A lock ofspatial analysis and knowledge. Geography is not taught at any
level in the Philippines as a discrete subject. Only one university has a
course in basic geography. This lack of training and spatial understanding3

is at the core of the lack of sound, comprehensive planning. This
creates even more problems when trying to incorporate and implement
tools such as GIS and satellite imagery into planning. Not only does train
ing have to take place on basic technology, but on spatial analysis as well.
This makes the use of GIS for true analytical purposes a long-term propo
sition.

• Competition for planners' time. Carrying out regulatory functions (e.g.•
daily adjudication of zoning and building disputes, issuing permits. etc.)
limits the time available for pro-active strategic planning. This is critical
given the increasing responsibilities delegated to city staff already bur
dened with multiple job responsibilities. Clear. consistent job descriptions
are lacking. Many local planning offices do not have an institutional
capacity for planning.

3 The lack of appreciation for one's place is a critical issue: without it one cannot understand the nature of the surrounding
environment nor one's impact upon it.
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• A fragmented data and information gathering process. A review of the
steps that a person must go through in order to acquire a building permit,
and the way that transaction is recorded, makes clear the need for funda
mental changes. This process has developed over time and has been com
pounded by a lack of training, inefficiency, and a profusion of "toll gates"
of illegal monetary recompense. In order for information technology such
as GIS to play an effective and useful role, these systems of collection and
transaction must be thoroughly overhauled.

• A lack of comprehension among city departments of the importance of
strategic planning. Few cities, if any, bring together their various staff to
conceptualize, develop, and implement a planning vision. Day-to-day real
ities, misplaced priorities, and limited resources direct their collective
energy elsewhere. It is not surprising that in this environment, land use and
zoning plans-based on "cartoon"-like, oversimplified maps-are not
understood, used, or enforced.

• A lack of understanding among city departments of the interconnectivi
ty ofeach other's functions and actions across the spatial dimensions of
their urban area. This is particularly critical for GIS, as one of its great
est strengths is that of acting as an integrator of separate city departments
and organizations and their information and activities.

• A lack of understanding that many oftheir cities' current ills are direct
ly attributable to little or no strategic planning in the past and no adher
ence to any planning vision for the future.

This "culture of expediency" has meant that cities currently prioritize and deal with
what seem to be the more pressing issues-pollution, inadequate, unserviced shelter,
urban squalor, lack of jobs, road congestion, poor drainage-yet fail to realize that these
problems are the result of a lack of planning itself.

The weak planning process is understandable. A mayor cannot be expected to use the
present land use or zoning maps in his or her decision-making process if they are neither
realistic nor feasible. Can a mayor, while conferring with private developers or barangay
captains on proposed development, use the existing plans and zoning mechanisms? Can
he or she determine and present a vision for the future based on these decision-making
tools? At present, the answer is no.

Unless these fundamental issues are addressed and corrected, there is little hope for
effective and meaningful planning in Philippine cities as the very livability and sustain
ability of these cities depends on the success of local govemments to achieve lasting
solutions. This project attempts to introduce an innovative approach to data acquisition
and new tools to counteract these problems.
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3 PROJECT PURPOSE

The primary purpose of the project is to transfer data and skills to local city staff
necessary to produce accurate, up-to-date, and detailed actual land use maps. The process
uses PADCO's Rapid Land Use Assessment (RLATM) methodology which incorporates
local knowledge, high resolution satellite images, and PC-based GIS to rapidly generate
up-to-date, accurate land use maps over the course of 5-6 weeks.

By improving the existing land use mapping and classification process, it is felt that
a basis for realistic and dynamic urban planning can be developed. This emanates from
the precept that the more detailed and accurate the land use map, the more accurate and
realistic the planning strategies that can be derived.

Finally, this project sets out to attack the issues as described by the "culture of expe
diency" previously highlighted, through the following activities:

• Use accessible, high-resolution Russian military satellite data4 to allow
the mappipg of detailed land use, at appropriate urban scales (1 :5000 and
1:25000);

• Train city staff in land use data collection, analysis, and basic GIS use; and

• Assist and advise the cities in implementing their own locally based GIS
facilities for ongoing collection and use of information for development
planning and analysis.

It is not melodramatic to state that Philippine cities are at a critical juncture: either
they move forward on a path that allows incremental and sustainable development
through the use of effective planning, or they sink further into the morass of urban blight
and poverty.

4 While some previously classified Russian military data has been used by private sector US aerospace companies for test
ing and by universities for evaluation purposes. KVR data has never been used before In the civilian arena. Its advan
tages both in terms of spatial resolution and cost are detailed in later sections of this report.
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4 PROJECT PROCESS AND DESIGN

4.1 Process-Schedule of Activity

The project was implemented in two five-week phases. The first phase began in
October 1993 and was completed in November 1993. The second phase began in
February 1994 and was completed in March 1994. Two consultants, Peter Rabley and
Nigel Edmead of PADCO, Inc., were assigned to cover the four pilot cities. The cities
visited during the project are shown in Table I below:

Table 1. CITIES VISITED

Name / Oct. 1993 / Nov. 1993 / Feb. 1994 /Mar.1994

Rabley

Edmead

Cebu

Cebu

Cebu

Davao I

i

Lipa, Cebu

Davao, Naga

I Cebu, Davao, Lipa

I Davao, Lipa

During the first phase, Rabley and Edmead worked in Cebu and Davao respectively,
developing the land use classification scheme, providing the initial interpretation training,
and helping to produce an initial land use map. Lipa City staff traveled to Cebu to partici
pate in their training as imagery for Lipa was still being processed in Washington, Dc.s
In the gap in the phases of technical assistance (December 1993 to February 1994), Cebu
and Davao continued to revise and refine their land use maps on their own.

In the second phase, satellite imagery and technical assistance was provided to Lipa
and Naga. Lipa was visited first in order to further develop skills learned by their staff
during their training in Cebu and to perform field work within their own city. After one
week, Rabley then returned to Cebu to start the second input in that city. Edmead visited
Naga for an initial week of training in manual methods of field work, and to devise a new
land use classification schemes. Naga staff then traveled to Cebu, when their imagery was
available, in order to receive more training and use the facilities now present in Cebu.

In the meantime, Davao staff had been receiving more training from Edmead and
wrapped up their work with a final presentation on March 12, 1994. Following this pre
sentation, Davao staff and officials traveled to Cebu where they attended additional train
ing classes and participated in the presentation of future applications that the city of Cebu
had developed.6

Two cities, Cebu and Lipa, developed GIS facilities during the second phase. Both
cities were able to purchase hardware from local vendors and selected software was
brought in from the U.S. by PADCO. In the case of Cebu, the facility was completed in
three weeks, allowing the project to use this office as a central training site for Davao and
Naga. Lipa's hardware and software arrived and was installed on the final day of the pro
ject. Edmead was extended an additional week in order to provide more training and to
ensure a smoother implementation process.

5 The imagery procured for Lira City (SPOT) was processed by Earthsat Corp.. of Rockville. MD based on inputs and
specifications provided by PADCO GIS Services.

6 A great deal of thanks must be given to the City of Cebu. in particular to Mayor Tomas R. Osmena and Secretary to the
Mayor. Rene Sanapo who graciously provided lodging and meals for the Davao and Naga staff during the final week of
the project.
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4.2 Design
The main concept of this pilot project was to develop a land use mapping process

that would be applicable and replicable in other Philippine cities. This meant being as
creative and adaptive as possible, and, in some cases, accepting compromises in less than
ideal situations. Every attempt was made to use existing skills and facilities and, where
possible, to involve other agencies and groups in the process. It was felt that by following
these basic tenets, a better chance of long-term success could be realized. These
approaches were implemented in the following manner:

4.2.1 Continuous Interpretation
The process of land use interpretation and classification was devised to be an

ongoing process. Subject to continuous interpretation by City staff, the satellite map
provided more detailed information on urban land use types. This also helped to rein
force among city staff that this project was only a starting point; they will be respon
sible for seeing this process continued and refined into the future.

4.2.2 Phased Visits

The phasing of the consultants input allowed the process of land use interpreta
tion to be evaluated over intervening periods. This helped the project to achieve the
maximum amount of coverage and output, given the considerable tasks to be per
formed in four separate cities over a relatively short time period.

4.2.3 Resource Sharing: Leveraging Local Resources into the Process
A detailed process of "sharing" among cities was devised to share products and

processes developed under the technical assistance. This was based on the concept of
the larger, USAID-funded "Sharing Program" component of the DSUD program. The
Sharing Program brings cities together, in association with the League of Cities, to
share successes in urban management in a hands-on fashion. In this instance, bring
ing staff from other cities together in Cebu allowed counterparts to work alongside
each other and to evaluate and compare problems and solutions that each were con
sidering or implementing. For example, staff from the EDP section of Davao were
able to work alongside counterparts from Cebu's MICS department. Additionally,
staff (Cebu and Davao) that had already been through various training cycles were
able to help staff from cities just entering the project, i.e., Naga. This reinforced the
consultant training both from the standpoint of additional help and in terms of help
ing to reinforce what the Cebu and Davao staff had already learned. This process of
resource sharing has helped to ensure a "transfer" of ideas on a level that consultants
alone could not have achieved.

In Cebu, considerable use was made of the existing facilities and resources of the
University of San Carlos' Water Resource Center (USC-WRC) and the local Region
VII office of the Department of Environment and Natural Resources (DENR). In the
case of WRC, their GIS analyst. Robert Concepcion, was hired by DSUD to provide
additional support and training to the city staff in both phases. WRC's equipment in
the form of a digitizer and plotter were also used for training and production of the
Cebu and Davao land use maps. DENR was also used both in terms of staff and
equipment to help with training and production. In the case of DENR, payment was
made in kind by providing new digitizing equipment and advanced GIS ""tips and
tricks" to their staff by Rabley. Since both facilities in Cebu were using the PC ARC/
INFO GIS package, this software was used initially.7
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In Davao. during both phases, the Davao Power and Light Company computer
facility was utilized. This facility was originally identified during the first few days of
Edmead's first visit. The facility consisted of PC-based CAD (AutoCAD) equipment, a
486 computer, a plotter, and a digitizer. Use of these facilities enabled the first draft
land use map to be produced within five weeks of project startup.

This idea of resource sharing is not intended to stop here. One of the greatest
potential benefits of developing such a sharing program is that "regional resource
units" can be established that act as further conduits for decentralization. For example,
some of the less affluent cities within Mindanao have just as much desire and need for
this project. yet cannot afford them. By having Davao act as a local resource, these
other areas can come to the city of Davao, receive training in the land use mapping
process and application and use their computer facilities. In this way, they, too, can
develop reasonable land use maps and develop strategies and plans for the future. In
Cebu, this process is already being undertaken by Secretary to the Mayor Rene Sanapo
who has· extended help to the cities of Lapu Lapu, Talisay, Manduae, and Liloan,
whose areas are covered by Cebu's satellite imagery. In addition, Batangas City, as well
as the Province of Batangas, has asked the help of Lipa City in establishing their
respective GIS capabilities.

Finally, the technical assistance has been designed to be shared under the USAID
funded Sharing Program itself. An initial activity took place April 25-29, 1994 in Naga
City, Luzon, entitled "GO-NGO Cooperation in Urban Development and Housing."
Presentations were made by Naga City Mayor Rebredo (Naga's Urban Development
Strategy: Empowering the Urban Poor), Lipa City (SIPAGLAKAS Movement: An
Ambitious City Development Strategy), and Cebu City (GIS and Rapid Land Use
Mapping).

4.2.4 Matching Funds
Another unique aspect of the design of this project was to provide technical assis

tance to only those cities who had demonstrated serious interest. This "serious interest"
was "tested" through a series of presentations, field visits, user surveys, and finally the
commitment of counterpart financial resources.S

4.2.5 Spectrum of Application
A major design component of this project was the development of the land use

mapping process in four cities that represented the broad spectrum of Philippine cities.
To this end. Cebu was selected as the most developed and advanced case. Earlier field
visits had indicated the presence of GIS facilities and projects already underway as
well as additional data. In this way, Cebu was selected to receive I:5000 scale satellite
imagery to be used as the basis for pilot testing supplemental applications such as tax
mapping. road maintenance, and infrastructure planning and management. Towards the
other end of the spectrum. Lipa City received SPOT satellite data at I:25000 scale
which has been used for land use identification and as the basis for a general land use
and zoning plan. Davao and Naga round out the selection of cities within this spectrum.

7 In Cebu in the first phase. PC ARC/INFO was used. Cebu eventually purchased ArcCAD for their own use which is fully
compatible with PC ARC/INFO. GIS software and hardware was present at WRC as a result of foreign donor projects. In
the case of DENR. these facilities had been installed as pan of the Australian (AIDAB)-funded. four-year NRMDP pro
ject.

8 Many GIS installations in developing countries have failed for a variety of reasons. One of the major prohlems is that
recipients of such technology are eager to avail themselves of new computers for computer's sake and the misguided per
ception that the GIS is a "magic wand" that will solve probkms and ahsolve managers and decision makers from the tasks
of management. By leveraging some reasonahle payment from the potential recipient. a different atmosphere of desire
was created within the agency.



14 METHODOLOGY

5 METHODOLOGY

Recent technological advances, especially in the areas of desktop mapping,
Geographical Information Systems (GIS), and satellite image gathering, have resulted in
the ability to quickly produce accurate and up-to-date information on urban resources.
However, it is the application and methodological approach to this application that is the
key to the successful utilization of these technologies.

The Rapid Land Assessment (RLATM) methodology has been specifically designed to
maximize local government resources, to integrate them with personal computers and
satellite imagery, and to produce accurate and detailed land inventories and land use
maps in a timely and sustainable manner.

• Field Surveys

• Manual Image Interpretation

and Field Knowledge• Land Use Classification

As Figure 3 shows, the methodology generates several studies before an actual land
use plan is developed. The two most important of these are the Land Availability and the
Land Suitability Studies. These two studies are described in outline in Section 7 of this
report.9 This methodology has provided the cities with the ability to react more rapidly to
land use change and to proactively anticipate changes in their urban space. The RLA™
methodology relies on several key concepts:

• High Resolution Satellite Imagery

• PC-Based GIS

• Training

RAPID LAND USE ASSESSMENT PROCESS

1 2 3 4
Land Use - Land Use - Correct and 10- Basic GIS

Interpretation - - Interpretation - Update - - Training
Training from Imagery Interpretation

t
I

5

13
Digitize

Zoning
Land Use

Development
Interpretation

I

6

I Update/Coding

12
and Checks

Development --.
Plan PADCO Training 7

A
Plot Land Use

I
Map

,

11 10 9 8
Land Land Land Use -- Enter road,

Suitability !- Availability 10- Analysis 10- municipal and
barangay

Analysis Analysis boundary layers

Figure 3- Illustration of RLA™ methodology
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5.1 High Resolution Satellite Imagery
The spatial resolution lO (see Figure 4) of the Russian KYR imagery makes it highly

applicable for urban land use mapping. With a spatial resolution of up to 2.4 meters, II

managers and staff can see the nature and extent of urban development from a "bird's eye
view." Individual buildings, roads, and other features are clearly visible, presenting a
single, comprehensive view of their entire urban expanse.

Figure 4- Diagram illustrating spatial resolution (adapted from Jensen, 1986.)

q The purpose of this study is not to do these two analyses. but rather to help the cities develop the necessary skills. tools.
and data so that they can perform the work themselves. To some degree. Cebu has already begun this process.

10 Spatial resolution refers to the minimum measurement that can be used to define objects on the earth's surface. The
KYR data with a spatial resolution of ~ meters means that any feature larger than ~ meters square can be seen on the
image. SPOT data with a spatial resolution of 10 meters is therefore ~5 times coarser or larger than this. Spectral resolu
tion refers to the ability of the sensor or recording device to collect different wavelengths, in this case across the visible
spectrum (i.e .. red. green and blue or RGB).

11 The actual spatial resolution of the KYR data will vary depending on the period of orbital ellipse the satellite is in when
the picture is taken. Although commonly described as ~ meter data. it is actually only possible 10 collect data at this
resolution when the satellite-borne camera is at the closest point of its orbit to the eal1h's surface. In the case of Davao.
the imagery collected has an actual spatial resolution of 3.075 meters.
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This spatial resolution of the KYR data is extremely important as it allows mapping
at scales as large as I :5000. In comparison, other commercially available satellite data,
such as SPOT and LANDSAT, allow mapping at maximum useable scales of 1:25000
and I:50000, respectively. While scales of I:25000 and I:50000 are sufficient for general
urban and regional planning, they are not detailed enough to allow intra-city planning
and management. Mapping at I :5000 scale from satellite imagery means that city infra
structure planning and management. tax mapping, environmental modelling, and analysis
can now occur.

Satellite imagery has several advantages over other sources of remotely sensed data:]2

• it is less costly'';

it is readily and frequently available ]4;

• the SPOT satellite is in a sun-synchronous orbit. This potentially allows
for multiple images of the same area to be acquired which is excellent for
time-series analysis. The Russian KYR satellite15 is launched every three
months and returns to earth after three months in sun synchronous orbit
allowing ready and continuous data collection. Additional Russian rockets
are launched regularly;

it covers a single area (i.e., the city extent) on one picture/print and is not
subject to the color or tone variations that characterize a mosaic of aerial
photographs. This makes visual interpretation easier.

The imagery provided to the cities is rectified and geo-corrected. '6 This means that it
is a true map product and can be used for accurate interpretation, distance measurement,
and areal calculation.

12 Remotely sensed is, in effect. any data that is gathered from "above the earth's surfacc": i.e .. remotely from a collection
device. such as a camera or sensor.

]3 Davao City government has recently awarded an 8 million Peso contract to fiy I :5000 aerial photographs for an area
20km sq. or 40.000 hectares. less than the area cO\'ered by the current Davao KVR scene. The COq per hectare for the
aerial photography is US$7.5 per hectare Iwith contours) and for the KVR data about USS.30 per hectare (with no
contours).

].) However. one drawback to satellite imagery is the difficulty of obtaining cloud-frcc coverage. panicularly in the
Philippines. Most satellites ha\'e the ability to collect data over two or three days: after that. they must revisit thc same
site 16-23 days later. After;l few attcmph to collcct data (usually three). the decision is usually made to discontinue
collection. Programming acrial photography. howe\·er. can be carried out in accort!;lI1ce with I')l'oil weather conditions.

15 The Russian KVR satcllite data is differcnt from that of its SPOT or LANDSAT counterparts ill that it is not collectcd
digitally. That is. KVR data is actually collected as all analog photo-negative (14" sq.1 from a spo\<'eborne camera.
These negali\'cs are thcn physically returned to eal1h. PADeO's joint vcnture partncr. KIBERSO. a ,pccializcd
Russsian imagc and GIS firm. then scans the ncgatives at 5.0()O dots pCI' inch Idpil 10 producc digital data for furthcr
image processing.

16 This proccs:-. entails ··adju:-.ting" Of tran,.,forming the image dala to a real-world coordinate system. "tlch as the Llni\'t~rsal

Transvcrsc Merc;,tor (UTM I. Errors introdul'cd by thc cUl'\aturc of thc carth. troposphcric dist\,rti"ll. and thc camcra
lens arc COITL'l'Icd. Finally in order to produce the sharpest visual image. filtering. strl'tdlin~. and rc- ...ampling tech

niqucs arc cmploycd to rcducc thc C]fcl'h of hd/e ,md cnhance clarily of detail.
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For each of the cities, a 1:25000 scale satellite map print was used as the basic data
from which to prepare the land use map. Cebu also received a set of 1:5000 scale (see
Figure 5 below and Map 1) satellite maps covering the major urban expanse, which
allowed an additional pilot activity of tax mapping to be started. Imagery provided to
each of the cities is detailed in Table 2 below.
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Figure 5- Russian KVR coverage ofCebu region mapped at 1:5,000

Exact acquisition dates are not provided for all KVR images. This is one of the
demands that the Russian military archive still makes. The reason is simple: with the
acquisition date and the area of coverage, it becomes possible to predict orbital paths of
these military satellites.

Table 2. TYPES OF SATELLITE DATA PROVIDED TO EACH OF THE CITIES

City Data Type Scale Acquisition Date Quantity

Cebu 2.4 meter KVR data 1:25000 First Quarter 1992 1

Cebu 2.4 meter KVR data 1:5000 First Quarter 1992 8

Davao 3 meter KVR data 1:25000 First Quarter 1992 1

Lipa 10/20 meter SPOT 1:25000 March 21, 1991 1

Naga 2.8 meter KVR data 1:25000 July 30, 1991 1
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As there were no KVR data available for Lipa, the French SPOT satellite was used.
In order to provide the best possible image, PADCO used digital data taken two seconds
apart in both panchromatic (black and white) and multi-spectral (color) modes. The for
mer data has a spatial resolution of 10 meters and the latter 20 meters. By digitally merg
ing these two files, an image containing the spatial resolution of one and the
spectral resolution of the other was created. This color imagery is extremely useful for
Lipa as the surrounding land use is predominantly agricultural. (Please see Map 2)
Each satellite map was geo-corrected to the Philippines Traverse Mercator (PTM) projec
tion system. The PTM projection system is used by NAMRIA for all its topographic
maps and is derived from the Universal Transverse Mercator Projection System, which
divides the earth into a series of zones. The PTM system divides the Philippines into five
zones. Each zone is three (3) degrees east to west. This projection system ensures that
measurements, in meters, are consistent across the Philippines. Imagery geo-correction
was carried out using NAMRIA's I:50000 topographic maps for each of the cities and, in
the case of Cebu, 1:5000 (1988 GTZ-sponsored program) scale maps of the city center
were also used. Thus, the images and resultant land use maps are consistent with
Philippine national mapping standards. 17

17 Had extra time not been taken to obtain topographic maps for rectification. it would not hatt' been possible to create a
true rectified Image product. This is important because the true value of the image beyond an artistic one is in referen
tial integrity. i.e .. its consistency to national mapping standards.
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The use of a map projection 18 system is critical to any GIS; without one, there would
be no real-world coordinate system present, and, hence, data layers in the GIS could not
be referenced to each other, i.e., they would not align or overlay. For example, a data
layer containing road information is stored in inches based on a scheme that was invented
by a staff member who is no longer with the city; another layer containing information
on the location and type of city water pipes has been entered in meters. When the com
puter attempts to draw these two layers, they will not "appear together" or overlay on the
screen. Figure 6 below details this concept.

Information interpreted from the satellite image is used for spatial analysis in the
GIS. This is an important point, because before the imagery was available to the cities,
they had no way (or no understanding) to align different data types as no common geo
graphic reference scheme was used. 19 Neither the CPDO nor the City Assessors office
uses any geographic coordinates on their maps. The only use of geographic coordinates is
found in the individual surveys of properties from the Bureau of Lands. However, the
Bureau of Lands uses individual traverse surveys to demarcate the property and only a
cursory attempt is made to tie these surveys to the PTM national grid system.20

The 2 spatial data layers below are not
registered to a common coordinate system.
Although the roads and rivers cover the same
geographic area, they do not align.

The same 2 layers,
registered to a common
coordinate system, in
alignment and overlayed.

10, 10 10000,10000 50000,50000

Figure 6- Illustration showing the need for layers to have common registration.

18 Projection is the term given to the process by which cartographers translate a three-dimensional world into two dimen
sions on a map. The first projection system was the Mercator projection invented by the 15th century canographer of
the same name.

19 This is not the faul! of the cities. NAMRIA currently produces I:50000 topographic maps which are merely reprints of
1950's era maps. Map reprints are supposed to entail field work that update features found on the original maps (i.e ..
revision updates). After a cenain amount of time andor sufficient change occurs the topographic maps are supposed 10

be completely redone (new edition) in a new series. NAMRIA has not been able to do this and so it merely reprints old
maps with new dates. Use of this imagery shows many errors and omissions from the original NAMRIA 1:5()()()() topo
graphic maps. e.g.. roads in the wrong place or major features such as airfields missing. etc.

20 The reasons for this are numerous: a lack of money. trained staff and equipment: and the presence of incentives 10 be
inaccurate in measurements and demarcation of land parcels.
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Each city conducted a data inventory to find out exactly what data were available and
how useful it might be. The inventory also required the staff to visit various departments
within the city and look for data. This exercise proved to be useful as staff were required
to look at how other departments collect and use data, making them realize how little
they really know about the inner workings of their city.

The result of these inventories is a wide collection of varying data types, scales, and
accuracy levels. Some of the data that were collected and used includes: barangay bound
aries and statistics from the 1990 census, road location and condition, hydrology, and
land value.

5.2 PC-Based GIS
Recent advances in computing technology have allowed extremely powerful proces

sors to be readily and inexpensively available in most developing countries. Additionally,
software and operating systems are finally undergoing sufficient changes and improve
ments in capabilities and interfaces enabling powerful and easier-to-use PC-based GISs.
The capabilities of these PC-based systems are beginning to approximate the systems
previously found only on expensive UNIX-based workstations. Traditionally, many GIS
"techno-jocks" would consider UNIX-based RISC21 workstations as the only viable plat
forms for GIS use. This debate is now moot. 22 PC-based systems offer the following key
advantages:

• PCs are now readily accessible and for the most part fully supported
through local vendors. In Cebu, for example, the ElectroWorld vendor was
available to deliver four 486/66 mHz computers in one week after receipt
of order. In addition, the vendor is able to provide on-site service with a
two-hour turnaround (this was witnessed twice during installation).

• Many municipal staff are already familiar with some basic operations of
personal computers. For example, quite a few staff had already been using
Lotus, Word Star, and dBase software, and in some cases, were familiar
with Windows and other advanced applications such as Clipper.

• The ongoing maintenance costs of the PC equipment are significantly
lower than minicomputer or UNIX workstation systems. Many vendors,
such as IBM, charge maintenance fees equivalent to 10 percent of the
purchase price, annually.

• Most PC systems are easily upgradable. New processors, hard drives,
memory, video cards, and monitors can be purchased as separate compo
nents if utilization demands it. These peripherals are fairly inexpensive
and readily available.

21 UNIX is a multitasking operating system designed by AT&T labs and is usually found running on engineering worksta
tions or minicomputers. RISe refers to Reduced InSTrucTion SeT Chip. which is a po\\ <:rfuI processor used in worksta
tions (by comparison. the Intel-style chips are known as CISC or Complex InsTrucTion ScT Chip). RISe chips are now
beginning to appear in PCs and can run the multi-processing PC operating systems such as OS/2 and Windows NT.

22 The most difficult aspect of using the GIS hardware and software is not in the training or adoption of use for basic
management. but in its use and employment for analysis and planning.
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5.3 Land Use Classification
In the Philippines, the existing land use classification schemes2~ are either too general

or are not constructed in the most efficient manner. To fully realize the value of the satel
lite maps, it was necessary to devise a detailed land use classification scheme; in other
words, reflect all the land use types that exist in a city environment. The scheme had to
be consistent, well described, and organized in a logical framework to accommodate
future land use types.24 Thus, before any training or interpretation took place, a new or
revised classification scheme had to be designed and constructed, with a new numbering
and coding scheme.

Existing land use classification schemes used by the local CPDO, the national
HLURB, and the Japanese International Cooperation Agency (JlCA)/NAMRIA were
reviewed and used, where possible (see Figure 7) to cross-reference the consistency of
the new land use classification scheme. Several drafts were developed before a final
scheme of eighteen main land use c1asses25 (and a number of sub-classes, dependent on
the city in question) was decided upon.

1

- Review of all current national. regional
and local land use coding schemes.

~
2

Main codes developed in Cities. r--

3
r-- Codes revieWed and standardized amongst .......

Cities.

4
.......... Initial use 01 land use codes. I--

5
r-- Adjustments and edits to land use codes. ~

6
~ Final land use classification scheme.

Figure 7- Development process of a land use classification scheme.

2:1 An imponant distinction between land use classification scheme and land use code needs to be made. as the terms are
often used interchangeably. In this repon. land use classification scheme is a description of land use types. Land use
codes are policy and planning guidelines regarding the use of land use.

24 A hierarchical classification scheme was used similar to that employed for the classification of species in Biology (i.e ..
taxonomy). The main land use scheme can be considered as the trunk of a tree. the major land use types e.g .. residen
tialland use) as branches and the minor land use types (e.g .. high density residential land use) as twigs. This means new
land use types can be added either as "branches" or "twigs". making the classification scheme even more detailed.

25 The subclasses can be collapsed back into 18 main land use classes. and the 18 main land use classes can be collapsed
into the HLURB classification scheme (see figure 8).
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The classification scheme was developed through a process of review and revision,
the review being the land use types that could be identified on the image26 and in the city
and the revision, the inclusion of new land use types into the classification scheme. The
final step was to develop a detailed classification description based on the characteristics
of type and physical appearance on the image. The main land use classes are those that
can be identified on the image and the sub-classes those that are described and known by
staff based on local knowledge-hence the differences between the cities in sub-class
descriptions.

Important urban land use types that were missing from existing schemes, e.g., squat
ter settlements, were added. Other land use types previously recorded as one land use
class, e.g., Parks, Open Space, and Cemeteries, were disaggregated. Open land was sepa
rated into its own land use class, because when grouped with Parks and Recreation it
grossly overstates the area of Parks and Recreation truly available. This has shown the
cities the real lack of green space available for the city population. Appendix A provides
a listing of the land use classification schemes used for each city.

HLURB 5-7 Land Use Codes

I \
18 Major Land Use Codes

/ \
52 Sub-Category Codes

Figure 8- Hierarchy of land use classification used by the project.

261n the case of Naga. no image was available. so land use classes were described and de\e1oped based on the existing
land use classification scheme utilized by the ePDO. Field visits highlighted the inad,>quacies in the existing land use
map which were addressed in the revised land use scheme. This means that a land use classifications scheme can be
effectively developed independent of the satellite image.
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5.4 Training

Staff from different city government agencies were trained in all aspects of the land
use mapping process. This training has helped foster an understanding that each depart
ment has a responsibility in the planning process.

Specifically, staff were trained in:

• Land use classification: the development and description of a land use
classification scheme and the use of a logical and consistent coding
scheme to describe land use.

Figure 9- Staff classifying an image.

• Land use interpretation: techniques and keys needed to interpret a
satellite map to create a land use map. Staff from Davao and Lipa were
also introduced to the use of Global Positioning Systems (GPS) to record
the location of key features in the urban landscape.

Figure 10- Staff using GPS in the field during land use interpretation verification.
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Figure 11- Staff at work digitizing land use interpretation.

Figure 12- Staff at work verifying digitized land use interpretation.

• GIS processing and software: registering a map using a digitizing table,
the process of digitizing a map, and the method of preparing a map for
production. Most of the training provided for GIS was in the form of soft
ware techniques only, i.e., how to digitize a map using PC ARCIINFO.
Specifically, the following courses were carried out: PC ARCIINFO
Training, in Cebu and Davao; ArcCAD Training, in Cebu and Davao;
IDRISI Training, in Lipa.

• Field surveys: Field work and landscape interpretation for the update of
the land map and the development and revision of the land use classifica
tion scheme.

The GIS training process was accelerated by the proactive stance the cities took with
respect to counterpart staff support and investment. In the cases of Cebu and Lipa, hard
ware and software was acquired, new office space rented, and an attempt was made to
incorporate the process into their city operations. GIS training included the introduction
of key principles of GIS techniques and basic software operation.
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5.5 Field Surveys
Although advanced technology was used in this project, successful use of technology

will only come from a combination of traditional and new techniques. Field surveys and
verification are an essential part of the RLA™ process, as it requires staff to go in the
field and verify their assumptions and interpretation keys that have been developed to

help identify different land use types.

The use of field surveys and manual methods for data updating and collection is
often overlooked with today's new technology. For the city of Naga, during their first
phase, manual methods were used exclusively to perform initial field reviews and to
update their classification scheme. At first the staff were skeptical of the field work say
ing "we have done a new land use map and it is fine; what is more our definitions are
fine." However, after several hours in the field and some pointed questions from the train
er, it became obvious that they did not in fact really know their own city. All their previ
ous information was anecdotal and was not collected or analyzed in any systematic fash
ion.

Field work for urban analysis training as well as for structuring data categories can
be started in all cities-it is not a process that requires satellite imagery or PC-based GIS.
At a minimum, it starts the staff thinking systematically about defining and describing
their city; at best, it allows organized and effective data collection.

5.6 Manual Image Interpretation and Local Knowledge
Manual image interpretation is perhaps the most important component of the RLA™

methodology. This activity consisted of local staff interpreting the image visually and
then tracing the various types of land use onto acetate overlays. These acetate overlays
were then digitized or "traced" into the computer.

The key components of RLA™ (see Figure 13), which combines new technologies
and existing resources can be described by the following:

•

•

The use of high resolution satellite imagery:. provided to Cebu, Davao,
and Naga by PADCOIKiberso, is an ortho-image product (i.e., a black
and-white aerial photograph), except in Lipa City where a color SPOT
print was provided.

A manual interpretation process: means that advanced training in image
processing software was not required.n Also, skills that some staff had
with aerial photo interpretation were used. The manual interpretation
process allows a minimum of 18 land use classes to be identified at
I :25000 scale. As the local staff are the ones performing the interpretation,
they can bring their local knowledge of the area to bear and take owner
ship in the process from an early stage. Data compiled in this manner are
easily checked for accuracy and usefulness.

27 Highly trained image processing specialists have years of training and experience and in most cases are as much artists
as they are scientists. In fact. even using the most sophisticated algorithms. it is possible for semi-automated classifica
tion routines to delect only five-to-seven classes of land use with any degree of certainty. Although semi-automated
classification schemes may be able to delect the presence of huildings. they cannot detect the use of a building. i.e ..
commercial versus institutional. These factors are particularly true within an urban context where the landscape is far
more complex than that of rural areas.
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1 2 3
Imagery acquired and Data to be processed Image maps with
processed for camera - and enhanced sent ~ annotation printed in
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I
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+ I
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Basic field work.

I I
8 7 6
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coded into GIS. Basic to- edits and checks on to- updated and edited.
training on software. interpretation. Interpretation begins.

Figure 13- RLA™ process

• A visual interpretation process: most cultures are visual in nature and the
Filipinos are no exception. Thus, the use of a picture, which is also a map
base, allows for more interaction with less training. Most maps in their tra
ditional form (roads represented by single lines, buildings, black outlines,
etc.) abstract reality and thus rely on some training in order to be utilized.
For example, staff from both Davao and Cebu gathered around their
respective imagery for the first time and immediately began to pick out
landmarks and other key features. It became somewhat of a game, i.e.,
Where is the Cebu Plaza Hotel?, followed by a mad rush to be the first one
to locate the hotel. The difficulty from an analyst's viewpoint is not that
the staff cannot visually use the imagery, but that they cannot make
analytical use of it without intensive training.

• A rapid process: the whole process can be completed in 4-6 weeks,
providing an instant output that can be used by the CPDa and others in
decision making processes. 28

28 It is often the case that GIS fails to deliver the prodUCl thal is promised as the presentation of results takes a long lime.
particularly in start-up or "pilot" exercist's. Production hecomes easier over time.



METHODOLOGY 29

The manual interpretation of the satellite map was completed on acetate sheets using
fine-tipped permanent pens. The interpretation of different urban land use types was
based on the image's photographic characteristics: color, texture, pattern, shape, and size.
Local field knowledge identifies specific sites and distinguishes their uses:

•

•

•

•

Color refers to the range of greytones from black to white (for Cebu,
Davao, and Naga) that appears on an image (white indicates high
reflectance and black low reflectance, for example, a body of water). For
Lipa, true color processing was applied so vegetation appears as green,
water as blue, etc.

Texture refers to the smoothness of the feature: a rough feature indicates
an irregular surface (for example, a wooded area) and smooth feature
suggests flatness (e.g., a body of water);

Pattern refers to the appearance of regular shapes or features that together
form a recognizable feature; and

Shape refers to the physical shape which helps in the identification of
features.

Field checking was essential for:

• Resolving areas that could not easily be identified on the image or were
obscured by clouds; and

• Developing initial classifications.

5.7 Minimum Mapping Units

As land use types were identified on the satellite map, they were defined by a hand
drawn boundary recorded on an acetate sheet and coded with a numeric code represent
ing the land use. Land use types that were too small to be represented as areas on the
map were either not recorded or identified as points. This is referred to as the Minimum
Mapping Unit (MMU); based on the scale of the source material, certain objects cannot
be represented as areas. In the case of the I :25000 scale satellite map, the MMU was
chosen to be 1 mm by I mm (or 0.0625 ha). If the feature was important or significant, it
was recorded as a point.

5.8 Digitizing and Plotting

The process of transferring the hand-drawn land use map to a GIS involved digitiz
ing.29 After the map was digitized, the land use types were coded and then checked. A
rough plot was then made. This rough plot was checked in the field and the digitized map
was subsequently corrected. Once all checks and verifications were completed a final plot
is made using a standardized color and hatching scheme to represent the different land
uses.

29 Digitizing is the process which converts analog map features into digital format.
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6 RESULTS

On the following pages, draft versions of the new land use maps for the cities of
Cebu, Davao, and Lipa are presented. (Naga, due to delays in image acquisition, was
unable to generate the data necessary for the production of a map within the timeframe
of the DSUD-funded technical assistance.) These maps, based on the outputs produced
under the pilot mapping exercise, were generated by PADCO staff in Washington, DC as
examples of maps that each city should be capable of plotting in the near future.

It should be remembered that the technical assistance focused largely on image inter
pretation and land use classification; the phased inputs were too short to enable each city
to develop fully functional, in-house plotting capabilities. The digitized land use data,
however, has been produced by the staff of the cities. Plotting, it should be noted, is
largely a mechanical activity.

Ultimately, it will be the ability of these cities to produce similar maps, on their own,
that will determine whether the land use mapping exercise as funded under the DSUD
Project by USAID has been a success.

For a variety of reasons-all valid (a lack of available computer equipment due to
delayed procurement procedures; a need for additional software training; problems in the
actual plotting of the map files, etc.)-each city has evidenced some level of difficulty in
generating maps internally. The overall process, however, appears sound, and the start-up
issues should be resolved over the short term. Participants within each city remain strong
advocates of the process, and are enthusiastic about the potential of their fledgling map
ping capabilities.

6.1 A New Land Use Map
The new land use map, far from being the sketch map that characterized the previous

land use map, now conveys more meaningful and complex information on urban land use
types. (Please see Maps 3, 7, and 8.)
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Table 3. LAND USE STATISTICS BY GENERAL CODE

Land Use Code Cebu Davao Lipa

Area in
Hectares

Percentage Area in Percentage
Hectares

Area in
Hectares

Percentage

High Density Housing 100

Medium Density Housing 200

Low Density Housing 300

Rural Settlements 400

1219.88

3784.57

1152.37

35.99

6.56

20.35

6.20

0.19

1286.67

250.51

599.72

0.00

8.84

1.72

4.12

0.00

68.64

1762.92

82.08

227.96

0.38

9.65

0.45

1.25

Commercial

Industrial

Institutional

t-
,I 500

!
1 600

--r---
, 700,

941.14

769.73

373.78

5.06

4.14

2.01

437.46

106.28

107.28

3.00

0.73

0.74

24.26

42.29

370.13

0.13

0.23

2.03
--------+-- -_..

I
Transportation j 800
---------- ---

84.80 0.46 25.82 0.18 1.19 0.01

Parks and Recreation 900 84.04 0.45 73.66 0.51 2.48 0.01

Utilities I 1000

Agro-In~~:t~:I---- --t~;

~g~,"l,",: ...~.~~.
Forest 1300

Land under Development 1400

87.98

82.62

1151.90

4790.81

737.27

0.47

0.44

6.19

25.76

3.96

4.39

0.00

3917.16

246.32

157.26

0.03

0.00

26.90

1.69

1.08

0.00

312.19

15242.80

0.00

109.81

0.00

1.71

83.45

0.00

0.60

Open Land

Water

Quarries and Mines

Beach Resorts

Clouds

Total

1500

1600

1700

1800

1900

584.37

1327.74

0.00

18.18

1367.93

18595.10

3.14

7.14

0.00

0.10

7.36

100.00

254.83

154.41

12.39

27.26

6901.42

14562.84

1.75

1.06

0.09

0.19

47.39

100.00

18.67

0.00

0.00

0.00

0.00

18265.42

0.10

0.00

0.00

0.00

0.00

100.00

Table 3 presents statistics for Cebu, Davao, and Lipa for general land use types only.
A more detailed data set (by sub-category) is presented in Part I of the Technical Annex.
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Figure 14- Regional map of Cebu.
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6.2 Results by City

6.2.1 Cebu
Cebu is by far the largest

and most developed of the
four project cities. Constrained
by the foothills to the west
and by the sea to the east,
Cebu has developed in a
north-south direction along the
coastline. The Cebu land use
map (Map 3) clearly shows a
fragmented and complex city
structure. The study area
defined in this map was select
ed to cover the largest urban
space contiguous to and
including the city itself, and
not the exact political boundary of the city of Cebu (which is smaller). Thus, statisti
cal totals shown on the map and in Appendix A.S. may appear to be larger than nor·
mal. However, city staff can "cut" the land use with the peripheral boundary of Cebu
to provide maps and summary statistics in detail.

The land use and zoning map (Map 4) was a quick analysis performed by
PADCO DC staff in order to illustrate the usefulness of combining different layers of
information. For example, by overlaying actual land use and zoning, an evaluation
can be made on how effective the current zoning is, and where the areas of greatest
conflict are located. In order to do this, zoning and actual land use layers were com
bined to highlight the most obvious conflicts. The areas plotted as yellow on the map
are being used for agriculture and/or are mangroves and tidal flats, yet are zoned as
industrial. This analysis raises pointed questions: Does the city therefore need to
change the zoning? Or is the current use going to be replaced with future industrial
parks?

The statistical table analysis presented on the map details all categories of actual
land use compared to the zoning area they fall within. This is one example of the
analytical power of a relational database that is tied to a geographic representation of
urban form.

CEBU STATISTICS

1994 Population (in thousands) 664
Land Area (in sq. kin.) 280.90
Population growth per annum (1980-1990) 2.21%
Population Density (persons/sq. kin.) 2,363.83
Revenues 1994 (in thousand pesos) 797,000

Source: Mayor's Office, Cebu City. 1994

Figure 15- General Statistics for Cebu.
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Shelter and Urban Development Program (D5UD). funded by USAID and carried out by
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The statistical analysis table shows actual land use versus zoning in hectares and percentage. For
example. 9.09 hectares of high density residential land use is located within the agro-industrial zone.
which is 1.69 percent of the total high density residential land use area

The shaded matrix is a subset of the statistical table, For example. areas with an actual land use of
high density residential and falling within the commercial zone are shaded in solid brown

This map was produced as part of the land use mapping component of the Decentralized Sheller and
Urban Development Program (DSUD), funded by USAID and carried out by PADCO Inc in the fol-
lowing cities: Cebu. Davao. Lipa and Naga
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6.2.2 Davao
The city of Davao has

developed along the coastline,
with major industrial activity
taking advantage of the deep
harbors found in the Gulf of
Davao. The land use map of
Davao (Map 7) shows a con
siderably different pattern to
that of Cebu. The area shown
in this map is for presentation
purposes only as the actual
study area is much larger
(more coverage to the north,
south, and west) and therefore
land area totals are not repre
sentative of the political
definition of Davao.
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Figure 16- Regional map of Davao.

An interesting feature of the Davao land use map is the prevalence and
dominance of the high density land use classification as compared to all residential
areas (15.24 percent of the total land area shown and 60 percent of all residential
areas). A zoninglland use analysis map was not created for Davao but the zoning
information is present within the city and could be digitized as an additional layer in
the GIS.

DAVAO STATISTICS

1994 Population (in thousands) 980
Land Area (in sq. Jun.) 2211.30
Population growth per annum (1980-1990) 3.37%
Population Density (persons/sq. Jun.) 443.18
Revenues 1994 (in thousand pesos) 908,000

Source: Mayor's Office. Davao City. 1994

Figure 17- General Statistics for Davao.
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Figure 18- Regional map of Lipa.
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6.2.3 Lipa
The Lipa land use map

(Map 8) and the color image
(Map 9) show a clear domi
nance of agriculture and a
simple radial pattern of land
use. The major trunk road
(Batangas/Manila) has had a
clear effect on the location of
residential areas. The commer
cial zone is still fairly restrict
ed to the Poblacion area
although some new develop
ment is beginning to appear on
the outskirts of the town
alongside the main roads.
Of the three project cities that
have a land use map, Lipa has the most obvious ability to control and guide its future
development before it grows into another Cebu or Manila.

LIPA STATISTICS

1994 Population (in thousands) .I7l
Land Area (in sq. kIn.) 209.40
Population growth per annum (1980-1990) 2.8%
Population Density (persons/sq. km.) 816.62
Revenues 1994 (in thousand pesos) 150,000

Source: Mayor's Office, Lipa City, 1994

Figure 19- General Statistics for Lipa.
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6.2.4 Naga
Naga (Map 10), like Lipa,

is an agricultural city, with
development occurring in a
radial fashion along major
roads. The land use map for
Naga was not completed
before the end of the project.
However, staff have begun the
manual interpretation of the
satellite map,

Figure 20- Regional map of Naga.

NAGA STATISTICS

1994 Population (in thousands) 126
Land Area (in sq. km.) , 77.50
Population growth per annum (1980-1990) 2.37%
Population Density (persons/sq. km.) 1,625.81
Revenues 1994 (in thousand pesos) 145,000

Source: Mayor's Office. Naga City, 1994

Figure 21- General Statistics for Naga.
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7 POTENTIAL EXPANDED APPLICATIONS

The cities have an obvious local orientation and this should be the primary focus in
developing initial GIS applications. While the Rapid Land Use Assessment process for
the four pilot cities is useful, the impact of the study will be limited if a sustained use of
this technique does not occur.

The following sections describe a number of potential GIS application areas which
could be developed by the cities. While these descriptions are not comprehensive, they
indicate directions for GIS development. Where appropriate. the descriptions are supple
mented with additional comments relevant to that particular application. Actual imple
mentation will require the use of both the technical skills and methodologies learned dur
ing the RLA™ process.

7.1 Voting Analysis
This application could potentially focus the attention and support of high level deci

sion makers in the local governments on the capabilities of the GIS.

Local enumeration coverages could be used to geo-reference both demographic
(census) profiles and voting patterns by area. In addition, the locations of polling stations
could be geo-coded and analyzed to address the issue of voter accessibility and electoral
service areas. The GIS could be used to generate alternate locations for polling stations
based on the allocation of populations residing in the surrounding areas. Such an analysis
could potentially reduce the number of stations required (and hence the administrative
burden) while at the same time ensuring that the population is served based on spatial
rather than political factors. In fact, it was recently mentioned by Mayor Osmefia of Cebu
that to ensure complete and immediate support for the GIS at the local level, one should
perform voting analyses for each of the city Mayors.

7.2 Low Income/Squatter Analyses
The identification of squatter or shanty areas in Philippine cities is of paramount

importance to local, regional, and national officials. Identifying squatter locations and
analyzing where they are in relation to economic activity, infrastructure, and valuable
land allows planners to generate a comprehensive action plan for the effective relocation
of squatters. This plan can then form the basis for action orientated policies.

In Cebu, the Cebu Commission on the Urban Poor (CCUP) has done a Herculean
task of tabulating information regarding the city's squatter associations, including the
number of members, the associations' addresses, and other pertinent data. The CCUP
staff had been busy identifying the location of these associations on paper copies of the
outdated city assessors maps. The CCUP team has also identified some of the vacant city
land that might be available for relocating the squatters. Part of the land use mapping
project in Cebu has trained CCUP staff and helped transfer their information onto the
image map base and then into the GIS. Figure 22 shows a simple screen "grab" of these
resulting data. The large window shows a map depicting the location of all the squatter
associations, the land use code "high density residential-shanty," and the urban
barangays. The two smaller tables on the left of the graphic show the results of selecting
a particular land use area and squatter association and displaying the database results on
the screen. As one can see from the information for squatters, many of the fields are
empty because the CCUP inventory is still incomplete. This simple illustration also
shows the utility of the GIS tool not only for displaying and querying data, but also as a
means of data verification.
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Figure 22- Squatter and high-density land use computer analysis.

Each city can begin this
process of squatter analysis by
manually identifying squatter
associations, recording statistics
about each group in a systematic
fashion, and then spatially identi
fying the location of each associa
tion within the city. Layers such as roads, rivers, and barangays can be added to the analy
sis as they are generated. These data will provide a consistent and structured database that
is accurate and effective in helping to deal with the squatter problem in the Philippines.

Maps II and 12 are simple
plots of the squatter database that
is currently being constructed in
Cebu. Map 12 shows how map
scale can be changed to "zoom"
into an area and display more
details from the GIS database, in
this case the location and name of
each of the squatter associations.

7.3 Land Availability and Suitability Study
Two key preliminary studies that should take place before Land Use Plans are

developed and adopted are an analysis of land availability and suitability. The first study
identifies areas that are available for development based on a series of qualitative criteria,
such as land use, ownership, slope, and general location. These data layers can be com
bined to create an initial composite that will identify land that might be classified as
open, owned by the city, have a slope of less than 5 percent, well drained, and within
eight kilometers of the city center. This land might then be considered "available."

Land suitability is usually an analysis of land identified as available for development
as well as additional data, such as condition and width of roads, quantity and quality of
water/sewerage and telephones service, population density, slope, and land use. Based on
a "ranking" or simple rating process for each data layer, a composite can be created. This
composite would then be able to rank unique areas that meet a certain "score" suggesting
that land might be suitable for development. Obviously different scenarios can be created
depending on the potential final use of the land areas.

7.4 Road Inventory and Maintenance
In each of the four cities visited, road maintenance and inventory was a clear priority.

In Cebu, this continues to be the application that receives the most resources. Almost all
of the major road infrastructure can be identified on the I :25000 scale imagery, and, in
the case of the I:5000 imagery, all minor roads and trails can be identified as well. As
these graphic elements are entered into the GIS database, additional information can be
entered, such as road quality/condition, road surface type, road width, and road name.
From these data, project management of road resurfacing can take place as well as analy
ses of future expenditures and projects for road resurfacing. This is particularly important
in Cebu where one of the most aggressive asphalting programs (Operation Road Storm)
in Asian history is underway. This application offers tremendous rewards to the city both
in terms of planning as well as in potential time and costs savings.
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Figure 23- Average land value by tax section (million pesos).
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7.5 Tax Mapping

Another potential appli
cation (1 :5000 scale imagery
only) is that of tax mapping.
With the Local Government
Code of 1991 the cities have
been tasked with enhanced
local revenue mobilization.
This means that whatever
funds can be generated local
ly from real property tax
collection, business taxes,
user fees, etc., can be spent
by the cities. Unfortunately,
real property tax collection performance (the primary source of local revenues) of local
government units is poor. For cities, the overall collection efficiency in 1992 averaged
56.41 percent. In addition, the taxed properties are grossly underassessed, with most
assessments dating back to 1975. It is estimated that only PO.07 is collected for every
PIOO of real property market value, far below the statutory rate of P2.00 per PIOO.
Problems abound from data collection methods and accuracy, recording, assessment
methods, archiving, collection, and enforcement. While a GIS will not solve any of these
problems, it offers some extremely useful and cost-saving tools.

In Cebu, a small pilot program was developed using a new methodology for real
property tax collection known as Lots by Dots™, which isolates properties and stores
them graphically in a GIS database as a point (rather than a polygon).
This allows a rapid assessment of the individual properties which can be identified from
the image and cadastral maps. This approach has already proven to be useful in Cebu.
When tax districts were overlaid with the image, it was found that at least three large
buildings had several tax districts passing through the individual structures (e.g.,
Governor's Palace and Ludo). (See Map 13.) This is important because it quite clearly
shows that the tax section boundaries are outdated and do not reflect what is currently
present in the city. Since the tax section is the next step in geographical hierarchy above
individual property parcels, misaligned tax section lines mean that the individual property
boundaries are also inaccurate. This inaccuracy and outdated information base for real
property means that local property taxes are not equitably and efficiently collected.
Finally, tax sections can be interpreted onto the I:5000 scale imagery and information
from the City Assessors office attached. Data from the City's MICS department for
several tax sections were loaded into the GIS and the corresponding graphic for the tax
section then associated. Even with this quick demonstration it was possible to generate
revenue and tax information for a small area of the city. (See Figure 23 above). These
data can then be used in an analysis of land use as an additional overlay.
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7.6 Health and Population Analyses

A GIS can collate and analyze information which broadly describes the health, edu
cation, welfare, and conditions of each city's population. All these indicators are spatial
and subject to influence by diverse geographic factors. The GIS presents an opportunity
to analyze these indicators and make assessments based on spatial relationships that
certainly exist at various levels. In developing these applications, surveys can be used to
collect data for more detailed spatial analyses. In addition, hand-held GPS units offer the
capability to locate respondents (to surveys) in the field by precise coordinates. These
locations can be subsequently stored and downloaded directly into the GIS together with
the associated data for each respondent. Analyses can be executed using these precise
locations or aggregated upwards to units such as barangays. This is a more robust
methodology than collecting data at "regional" levels and attempting to extrapolate
projections to micro-scales.

7.7 Housing Analyses

GIS can also be applied to the housing sector in each city. Various housing indicators
can be generated and integrated into a GIS database at the barangay and city level.
Specific applications may include:

• Location of all squatter settlements and available land to perform squatter
settlement analyses;

• Thematic mapping of spatial trends in housing delivery (quality and
quantity);

• Analysis of the relationship between changes in annual housing produc
tion by typellocation and shelter service delivery;

• Comparison of demographic trends (income, savings, employment) with
housing patterns;

• Compilation of GIS database(s) on the informal shelter sector based on the
interpretation of housing typologies from aerial/satellite imagery and
ground surveys;

• Comparison of various housing types versus the location of urban service
infrastructure (water, sewer, electrical networks); and

• Analysis of housing patterns, sales and finances. Provision of mortgage
facilities and study of possible loan "red-lining" in different areas.

Data resources for these and related applications include land use database, census,
and various individual agencies including private and public sector institutions (such as
USC-WRC). Since housing studies are holistic, involving the combination of diverse data
sets, GIS provides an ideal mechanism for data integration. The GIS housing studies may
provide products of direct value to the private sector. Maps showing various housing
trends and patterns are invaluable to the private sector investing in real estate markets.
As the cities develop their GIS capabilities, they can offer unique GIS skills and technol
ogy, which can conceivably attract sponsorship from the private sector, helping to co
finance the development of various databases and/or applications.
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7.8 Infrastructure and Housing Vulnerability-Disaster Mitigation, Planning,
and Risk Assessment

Traditional GIS based housing applications, as described above, can be expanded to
include vulnerability and risk assessment for housing and infrastructure located in certain
areas. This particularly applies to the informal housing sector which does not conform to
urban plans and regulations. One possible application in each city could address the
problem of housing and infrastructure located along storm channels and stream beds.

Regulations prohibit any residential and commercial activity within 10 meters of
these gullies. However, high demand for urban land and housing have encroached into
these buffer areas creating an obvious hazard to residents. The GIS could be quickly
adapted to address this issue and highlight areas of particular concern. These may include
areas where flooding is known to be frequent and severe. Risk mapping is a common
output from multi-variable GIS analyses. In the Philippines, natural hazards such as
flooding, earthquakes, and typhoons are omnipresent and can have a catastrophic impact
on the fragile economy. A comprehensive program to map the risk for each hazard and
assess vulnerability could provide the basis for disaster mitigation-that is, planning in
advance of any event. Although hazard mapping can be complex and time-consuming,
the products can be invaluable to both public sector policy makers and private investors
wishing to minimize the risk of investment in various locations.

7.9 Project Management Applications ("Menu")

Each city, in addition to being the recipient of a diversity of donor agency-funded
development programs, also has many of its own development programs underway.
An obvious application for the GIS would be as a project management system. Project
data banks can be developed in each city, containing geo-coded data that tracks each of
these programs and describes the spatial distribution of various programs across the city.
A spatial perspective on these activities can often show geographic bias, lack of coordi
nation, and an imbalance between the location of development activities and actual need.

The ability to locate various indicators collected by the city could create a "needs"
oriented database for each city (by sector), graphically showing the various "needs" as
they are distributed over the urban area. For example, various health issues may be
shown to exist in areas removed from projects which could potentially affect these prob
lems. A GIS-based project management database can assist in the targeting of activities
based on need, rather than perceptions or political/administrative bias.
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7.10 Environmental Applications

Environmental information is an increasingly important component in the planning
process. The most common applications of GIS technology are in natural resource and
environmental management. With the Local Government Code of 1991, urban environ
mental management functions have been devolved to the cities. This means the cities will
become increasingly involved in addressing various environmental issues, particularly in
the urban context. The holistic nature of many environmental problems will require data
exchange and coordination with other GIS users in the Philippines. While these other
users may collate and use environmental data, the city provides a unique interface
between this information and local policy development.

A GIS can effectively manipulate and visualize environmental information to com
municate various issues to decision makers. This should be the primary goal of environ
mental (GIS) applications developed by the city. Some possible application areas include:

Development and mapping of environmental indicators and comparison
with socioeconomic and demographic indicators, e.g., identify location of
environmental hazard sites and possible impacts on population residing in
a buffer area.

Mapping of environmental "quality" of urban land (not only availability)
based on the combination of a number of indicators. This "quality" index
would indicate suitability of land for specific uses, as well as the potential
impact on the environment.

Comparison of environmental indicators to urban service provision. This
would illustrate the spatial relationship and impact of infrastructure
(waterlsewer/electricaVroad networks) on the condition of the urban
environment.

• Development of environmental "zoning" based on collation of indicators
within a GIS database. This will indicate which areas are vulnerable to
certain land use type and/or planning policies.

7.11 Protected Areas and Resource Conservation Projects

The Philippines, through its Department of Environment and Natural Resources
(DENR), has mandated effective eco-system management throughout the archipelago.
This includes the designation of various protected and environmentally sensitive areas. At
the local level, enforcement and monitoring is crucial.

GIS offers the potential to enhance local abilities in both the analysis and the man
agement of these protected areas. This will be especially critical in conflict zones where
human activities and development conflict with environmentally sensitive areas. The GIS
facilitates access to information from other users who maintain baseline data such as
topography, land use, vegetation, soils, and so on. While many activities and analyses
easily conform to administrative units (barangays, etc.), environmental management
demands a different approach. Ecological zones and watersheds frequently provide the
necessary geographic frameworks for these studies. A GIS can prove extremely useful in
defining these spatial units and facilitates the extension of activities to embrace numerous
environmental issues.
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These include:

• Monitoring of deforestation and management of reforestation programs;

• Protection of watershed areas from destructive land use practices and
preventing soil loss/erosion;

• Monitoring all development activities in protected areas; multi-factoral
environmental impact assessments; and

• Promotion of eco-tourism through the identification of areas of excep
tional recreational value, improved but managed accessibility and service
provision to eco-tourism sites.

Once again, the ability of a GIS to integrate data from diverse sources (urban, plan
ning, environment, demographic, economic, infrastructure, etc.) allows environmental
problems to be addressed in a truly holistic manner.

This capability should be harnessed by the cities through the development of various
environmental applications. This will create products and opportunities which may
ultimately lead to more informed public policy, and contribute to the sustainable develop
ment of the country.
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8 CONCLUSION

This project originally set out to generate land use maps for three cities and to
develop the necessary framework for a fourth to do the same. In large part it has been
successful, but this initial success must be viewed in the broader context of local capabil
ities and long-term sustainability. Institutional and political problems, for instance, have
made the initial output of this activity less than was desired, yet should not detract from
the innovative approach and broad support among local government staff. In realistic
terms, it should be viewed as a good beginning.

Many new concepts and technologies were introduced, and new ideas of sharing and
leveraging resources were also used. Those proved to be extremely effective. However, if
real planning is to take place in Philippine cities, a long-term commitment to training,
resources, policy, and discipline must be made.
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The rapid urbanization of Philippine cities has presented tremendous challenges to
the local governments responsible for managing growth. Confronted with the problems of
congestion, squatter settlements, and inadequate infrastructure, urban managers must look
for new ways to keep pace with urbanization and effectively plan for the future.
Geographic Information Systems (GIS) and satellite imagery are new tools that offer a
means to examine and assess the impact of urbanization and provide a basis for sound
urban development.

As mandated under the Local Government Code of 1991 and Executive Order 72, the
authority to approve land use plans prepared by the cities has been devolved from nation
al government to the local and provincial levels. Accurate maps showing current land use
are needed to serve as a basis for planning future city development. City Planning and
Development Offices (CPDOs) charged with the creation of their respective city's land
use map now realize that the existing map--out-of-date, rarely revised, and grossly
inaccurate-cannot be used for this purpose. This deficiency has crippled the ability of
Philippine cities to assume the planning responsibilities and functions devolved to them,
and has limited the gains made under their decentralized empowerment.

Under the USAID-funded Decentralized Shelter and Urban Development (DSUD)
Project, a pilot exercise entitled "Support for Land Use Mapping: Utilizing Satellite
Imagery and PC-Based GIS for Rapid Land Use Assessment" was carried out in the
cities of Cebu, Davao, Lipa, and Naga. Using an innovative methodology, generation of
up-to-date land use maps was attempted in each of the four cities.

This final report provides a detailed description of the methodology used to create a
land use map for each city and offers ways for other cities to achieve the same result.
Current problems facing the City Planning Development Coordinator (CPDC) in relation
to land use mapping and planning are highlighted, followed by a discussion on how these
problems should best be addressed. While the land use mapping methodology is stan
dardized, each city is different in terms of financial and technical resources, providing a
spectrum of experiences.

The key technical and institutional problems that beset urban planning in the
Philippines manifest themselves in the following:

I. An unrealistic land use classification scheme-which fails to describe the true
nature of urban land use. Critical social and environmental issues, such as squat
ter settlements, which fail to appear as a classification, are not addressed.

2. An inaccurate land use map--Dut-of-date, and infrequently updated. the land
use map is a simplistic representation of reality. As a consequence, planning
mechanisms and processes are severely constrained. The lack of accurate infor
mation on the nature (type) and extent (spread) of urban expansion makes it
impossible to realistically plan for city development.

3. Technical constraints-the lack of formal geographic/spatial analysis training
(map making and map use) for staff in the CPDO and other planning agencies
has resulted in them being unable to fully develop and incorporate the land use
map in planning processes.
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4. Poor inter-department coordination-in general, cities fail to interconnect
department activities. This has resulted in a duplication of data collection and
planning activities among the various city departments. Uncoordinated functions
and policies often operate at cross-purposes.

5. A "why bother or what difference can it make attitude "-A majority of the
city officials see planning as futile in the face of these challenges. One Mayor,
for example, feels that if Los Angeles can only "change" two or three percent of
its city landscape through planning then what can his city hope to do?

The project attempted to address these deficiencies by creating an up-to-date land use
map based on satellite imagery. This map, a true reflection of city development, now
forms the basis of a new land use planning process: a rigorous and disciplined approach
to the collection, presentation, and application of land use information for effective city
planning.

Key achievements of the project included:

1. A new land use classification scheme-A new and realistic land use classifica
tion scheme was developed to accurately reflect the variety of land use types,
such as squatter settlements, which in the past had been ignored, found in each
city. With this detailed land use classification scheme, the CPDO can now accu
rately describe the variety of land use types found in their city.

2. A new land use map-High resolution satellite imagery (recently declassified 2
meter Russian military data) was used to rapidly identify and record urban land
use types in the four pilot cities. Officials were able, for the first time, to see the
true nature and extent of urban expansion and assess its impact on urban devel
opment.

3. Training-Training staff was undertaken in the use of maps, satellite imagery,
and GIS, and their roles in assisting the city with decision-making and develop
ment.

4. Coordination-A coordinated approach to data collection and analysis was
adopted by incorporating different city department staff into a single GIS unit. In
this way departments were able to realize that they all share a common interest
in data collection. Sharing between cities was also promoted and will be facilitat
ed under the DSUD-funded City Sharing Program.

With these achievements, the pilot cities are now moving toward the full integration
of GIS and satellite imagery into the planning decision making process. In Cebu and
Lipa, the city government provided funds for the purchase of GIS hardware and soft
ware. In Naga and Davao, similar equipment will be forthcoming. The cities must now
must focus on several key policy issues, including:

I. Process-the entire process of land use mapping, land use zoning, and land use
planning must be reevaluated. The CPDO has now developed accurate and real
istic land use maps, which serve as the basis for developing meaningful land use
zoning maps and land use plans. An environment (administrative and technical)
must be created in which products from the GIS unit can be ~ffectively used by
planning staff.
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2. People-Staff members must be permanently assigned to specific tasks so that
their duties are not interrupted by other demands of the planning otlice, e.g.,
issuing permits. Staff need to be properly trained to make the information they
are now collecting available to those who need it.

3. Applications-GIS and planning staff must develop applications that are sup
portive of city government and national policy objectives, for example, locating
vacant land for the urban poor. Applications, which may include land suitability
analysis (land that is suited to certain kinds of development) and land availability
analysis (whether such land is available), need to be prioritized.

4. Funding-City governments must ensure financial support for the newly created
GIS units so as to build on their initial investment in this technology. This would
include maintaining computer equipment and purchasing new satellite imagery at
regular intervals.

The initial successes of these land use mapping exercises cannot be considered any
thing more than a good beginning. There is still much work to be done. For example, at
least two of the cities (Naga and Davao) have not responded well to the first stage of the
extended technical assistance and have exhibited problems in carrying the mapping exer
cise forward on their own. The other two cities (Cebu and Lipa) are performing fairly
successfully, due in large part to the determination and initiative of the local staff.

There are several caveats that need to be outlined in order to balance the assessment
of this first phase. They are:

•

•

•

Naga and Davao have had ditliculty after the initial round of training.
This is not an indictment of the LGU technical staff, however. The
technical staff of these two cities (especially Davao) performed extremely
well during the training and technical assistance and are eager to move
forward. Rather, it is the lack of a senior "champion" capable of moving
the applications forward through the morass of local municipal bureau
cracy that has hindered progress;

The first stage of the land use mapping exercise did not concentrate on
software training. This needs to be corrected in any follow on assistance.
Cebu, for instance, is experiencing frustration in not being able to
manipulate their data through advanced use of their software l ; and

Institutional support mechanisms (both for the system and for information
sharing) are still in the early stages of development. These will require
time and continual attention to develop and strengthen. Ultimately,
institutional capacity will dictate the long-term success of the systems.

---------_.~~-----_.._--_..

I It should be noted that Cebu has generated a large quantity of data and has initiated numerous preliminary applications far more
quickly than originally anticipated.
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PART I

LAND USE TABLES
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H3 130 High density
shanties

Very small units tightly packed together.
Constructed of irregular materials such as palm
fronds (nipa) and plastic/cardboard, no
pennanent floor. Later stages of this
development can usually be identified through
slightly more pennanent building materials such
as corrugated zinc/tin roofs (01 sheets) and
these shanties have a pennanent floor base.
These units can be found mostly on marginal
land such as that surrounding industrial areas
and land fills, abattoirs etc. Also found in
recently cleared land that will be used for later
development. "Squatter"l and "infonnal"
settlement are the definitions most often applied
to this group. Many H3 areas have Sari-Sari
type operations present.

M1 210 Medium density
sub
divisions/villages/co
mpounds

Organized communities with walls or other
physical structures as defining boundary.
Internal streets are paved, telephone and power
poles are regular. Some commercial activity is
found in these areas such as boutiques,
elementary schools, and accounting services etc.
These activities are not possible to identify from
the image and can only be located through field
surveys. Some open lots can be observed as
well as small basketball courts, and group
facilities such as missionary homes.

ISquatter is a problematic tenn as by definition it means people who occupy land illegally, i.e., without clear, legal title. If this
criteria is applied to the city of Cebu, then more than 50 percent of all housing would classify as a squatter settlements. It is the
holding type and not legal condition that is therefore more important to describe through high density shanty.
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M3

M4
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220

230

240

AI-3

Medium density
housing - bungalows

Medium Density 
town homes/condos

Medium Density
shacks

Medium density housing regular in form.
Usually found in communities but not
represented by walled compounds. Many houses
in this type are bungalows and constructed of
wood with tar and wood roofs. Some vegetation
and open spaces with paved interior roads.
Some commercial activity is present, typically
car repairfbody shops, sari-sari shops etc.

Fairly new developments of larger town homes
contained within a single walled community,
larger units adjacent to each other. Regular,
paved interior roads, some vegetation and open
space, usually pool and tennis facilities. Usually
surrounded by some smaller scale commercial
activity and housing of type Ml.

Shacks and shanties larger than those found in
H3, more open space and vegetation between
units. Units mostly constructed of wood and
corrugated zinc/tin roofs. Very little interior
roads. Areas mostly found in marginal land
such as steep slopes and river/stream gullies.
Much of this type of housing surrounds small
scale industrial activities such as rattan and
glass factories. Areas are less dense with
considerable vegetation, palms, trees, and bush.
Schools and churches can be observed along
major access roads.

Ll 310 Low density
compounds/villages

Large lots with large buildings within,
sometimes to maximum lot lines, mix of house
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R 410 Rural settlements Mainly found on single access roads going from
the city to other sites within the province. Small
groupings of shanties made of wood and with
corrugated roofs and/or palm with some larger
single houses constructed of cement.

Cl 510 Shopping Large single structures visible on image as large
Centers/Malls white outlines. Next to main access roads. Some

gray areas present which represent parking lots.
Some vegetation limited mainly to the perimeter
of facility. These commercial types contained
mixed commercial activity with various retail
shops as well as restaurants and cinemas
present.

C2 520 Business Single white structures visible on the image and
officesjbuildings identified from other uses with similar

appearances through local knowledge. Most
structures are multi-story and in some cases
contain ground floor retail activity.

C3 530 Hotels/motels Single white structures with some associated
annex buildings. Some gray representing
parking lots and docking areas and in some
cases grassy open areas.

~(p
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C5

C6

C7
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540

550

560

570

AI-5

Markets

Mixed Use 
Commercial District

Warehouses

Small scale retail

Small squares that appear as white/light gray on
the image. Usually surrounded by high density
housing and other commercial activity. As
defined here markets represent a concentration
of activity into a large area and does not include
the sidewalk vendors and fruit sellers that
establish small shops along the roadside.

Mainly found in the downtown area of the city
represents mixed use of ground floor
commercial activity such as tailors, electronics,
general merchandise, fast food, and
cinemas/movie houses etc. Most of the mixed
use occurs due to offices located on higher
floors. Some residential apartments are found
above the commercial area. There is also some
mixed institutional; use with small universities
and colleges located within the area. Density is
very high with no open space or vegetation.
Streets are well defined and fairly regular. Most
buildings are three stories with some five and
six floor buildings present.

Large white buildings found together with small
regular internal roads. This type is distinct and
separate from the warehouse facilities that are
found contained within other land uses such as
transportation i.e. port facilities. Very little or
no vegetation found, adjacent to thoroughfares.

Small clusters of white buildings found along
major thoroughfares, small patches of light gray
represent parking lots. Very little vegetation, no
interior roads. Small strips of activity such as
car body shops, restaurants, boutiques, gas
stations etc.



AI-6

11 610 Large Scale industry Large areas of industry appear as multiple white
buildings with gray areas in between. Some
vegetation on the boundary of facility, interior
roads and docking facilities. Most industries of
this type are found on the coast and represent
milling and petrochemical complexes. Areas
usually found next to major thoroughfares.

12 620 Mixed Use Medium Intermediate size industries, medium size white
Scale Industry with buildings fewer in number than II. Located
residential nearer to major thoroughfares and surrounded

by residential areas. More vegetation and less
open space then II. Most industry of this type is
found in rattan furniture and glass type
factories. Industrial estates with packing
facilities, manufacturing etc.

13 630 Mixed Use Small Smaller scale cottage type industries found
Scale Industry with mainly along major and smaller roads.
residential Characterized by low production and few

employees. Generally found in or near
residential areas type M3 and H3, generally
body shop, charcoal generation etc.

14 640 Depots/Storage Large storage complexes generally found along
complexes the coast and associated with petrochemical

complexes. Facility appear as clusters of regular
white circles with some light gray spots in
between. Few interior roads.



AI-7

N1

N2

N3

N4

710

720

730

740

Government
buildings/provincial
offices etc.

Educational and
cultural buildings.
Schools,
universities,
colleges, museums
etc.

Health and Welfare

Religious, churches,
mosques, temples,
cemeteries

Usually single large white buildings found in
key, central areas of the city and adjacent to
major access roads and/or junctions. Facilities
such as city hall, provincial capitol buildings are
included in this classification.

Groupings of buildings usually with more open
space and clearly defined access roads and paths
between buildings. Universities and schools
usually contain basketball facilities, small
stadiums and large gymnasiums. These facilities
are found nearer the outskirts of the city such as
San Carlos Talarnban and Cebu International
School. Facilities in the city tend to have less
open space. All facilities are found on major
access roads.

Facilities such as hospitals and clinics.
University hospitals if part of a larger complex
would be classified under N2.

Large single buildings that appear as white
blocks on the image surrounded by light gray
representing open parking areas. Usually found
near major access and surrounded by residential
areas. Small sites such as chapels or shrines are
not broken out here but are included as part of
the description for various residential types i.e.
M3 and HI.
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N5

N6

N7

750

760

770

Landfill/dumping
site

Prison facilities

Military complexes

Large open areas given over to the collection
and dumping of refuse and solid waste.
Categorized as institutional as almost all of
these facilities are municipally or provincially
operated.

Smaller single facilities usually surrounded by
high density housing or small scale industrial
facilities. Can only be detected through local
knowledge.

Large areas of open space surrounding clusters
of regular, white buildings. Usually found near
the outskirts of the city close to major access
points.

TI

T2

810

820

Airport/airfield

Port

As described above, large open areas
surrounding runways and operational buildings.
Found on the island of Cebu surrounded by
industry (EPZ) and high density housing. The
old closed airfield is not classified here, rather it
appears under open space. Can include smaller,
private airfields as well.

Large areas of mixed use port use such as
storage, unloading/loading, and docking
facilities.
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PI 910 Public parks Open areas of grass and vegetation for the most
part found in the older parts of town such as
Plaza Independencia and Fuente Osmena.

P2 920 Sports facilities Large single areas solely for sport such as
tennis, swimming pools, and stadiums. Usually
surrounded by residential and commercial areas
and next to access roads.

P3 930 Golf Courses Large expenses of open areas with surrounding
vegetation. Cebu Country Club near the Ayala
Complex can clearly be seen as a gray area with
black patches of trees and long "sausage-like"
areas representing fairways.
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VI

V2

V3

G

1010

1020

1030

Power Small walled compounds found at the edges of
the urban area. Small buildings surrounding
large transformer units.

Water Water tanks and small reservoirs are found
through out the city.

Telecommunications Small walled compounds found at the edges of
the urban area. Small buildings surrounding tall
microwave towers.

As per main classification above.
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Al 1210 Cropland General crop lands.

A2 1220 Plantation/farms Includes mango, banana, sugar cane, coconut,
and pineapple.

A3 1230 Rice field General rice paddies.

F1

F2

F3

1310

1320

1330

Forest

Grassland

Bare Land

Includes broadleaf, bushes, scrub, bamboo, and
others.

open land at outskirts of city and into hinterland
with grasses. Often used for small stakeholder
farmers to graze animals. Usually found on
foothills.

barren and sparsely vegetated open areas either
as former forest now denuded or rocky slopes
etc.
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F4

F5

F6

1340

1350

1360

National
Park/reserve

Protected Watershed

Mixed Vegetation

Areas defined and demarcated by law. can be
found as water and land related. In the case of a
conflict assessment the predominant use or
distinction takes precedence Le. a National park
of mangroves would be classified as F4.

Areas defined and demarcated by law as
protected watersheds. Form crucial catchment
areas in foothills and mountains.

Includes mixed scrub/shrub with interspersed
trees such as fruit and hard woods, coconuts,
bamboo etc. Also contains some area of grass
and bare land. Usually found in previous
forested areas.
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WI 1610 Lakes Single or connected bodies of water. Not
currently found in Cebu City. Area to de
defined larger than 2 hectares. Usually appears
black or dark gray on a black and white image.

W2 1620 Mangroves Coastal mangrove areas. Low lying areas
identified on image as gray or white areas with
difficult boundary definitions with surrounding
water.

_. W3 1630 Swamps (Marshes) Low lying areas usually found near other water
bodies such as lakes, rivers, and streams. Areas
are permanently inundated with water.

W4 1640 Salt Pans Coastal areas of low lying land usually marginal
in nature. Identified on image with thin white
surrounds usually representing small footpaths
and a dirt access roads.

W5 1650 Aqua-Culture Fish ponds and hatcheries etc. Usually regular
in shape and found next to or close to water
bodies such as rivers and coast line. Line with
regular fences, walls, or foot paths.

W6 1660 Tidal Flats Areas surrounding coasts and at river mouths.
Hard to define from surrounding water. Appears
as whit/gray. Areas are exposed at low tide and
covered at high tide. Can include reefs.

/,~
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B 1810 Beach Resorts As description above.



HI 110 High density Individual housing. Single family units, many stories
with small grass areas, tightly packed. High density
housing occurs within the urban core. Appears as
densely packed black and white objects on the image,
difficult to identify individual houses. Residential
activity above commercial activity as classified as C5.

H2 120 High density sub-
divisions

H3 130 High density
shanties

These are small units with no individual services,
constructed of irregular materials such as palm, nipa,
and plastic/cardboard with no permanent floor. Later
stages of development can usually be identified by more
permanent building materials. Located along the river,
along the coastline within the city proper. Water is
provided as standpipes, some upgrade schemes have
provided services (roads and water). Subject to periodic
flooding.
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Ml 210 Medium density Organized urban communities with paved internal
subdivisions streets, telephone, and power poles. No or very little

commercial activity is found in these areas. Houses are
single-family units single or two stories. Units are
separated by walls or fences and surrounded by some
green space.

M2 220 Medium density Medium density housing, regular in form, mostly found
housing along major urban throughfares. Housing styles both

one and two story. Not organized into a regular sub-
division, occurs more commonly in urban core, with
open space and vegetation.

M3 230 Medium density Not found in Davao
town homes

M4 240 Medium density Not found in Davao.
shanties

M5 250 Medium density Located at outskirts of the urban area, family dwelling
villages units with "Sari-Sari" stores these areas have large

amounts of vegetation.
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Ll 310 Low density sub- Found inside the urban area. Large buildings set back
divisions from the access road, big compounds, fenced or walled.

Surrounding areas are open, e.g. insular sub-division.
Some areas have yet to be developed.

L2 320 Low density
housing

L3 330 Farm sub- Not found in Davao.
divisions

R 410 Rural settlements Mainly found on single-access roads going from the city
to other areas; appears as ribbon development along
rural roads. Small groupings of shanties and regular
housing often combined and mixed with "Sari-Sari"
stores.
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Cl 510 Shopping centers/ Large building and associated car park, e.g. Victoria
malls Mall. Located next to major roads.

C2 520 Business offices/ Mostly found in CBD. Single, multi-story buildings
buildings along the major thoroughfares.

C3 530 Hotels/ Single and multistory buildings, usually found on the
motels outskirts of the city along major access roads. Some

located in CBD as multi-story buildings, where
classified as C5 if they cannot be distinguished. Usually
surrounded by residential/commercial activity. Parking
areas and vegetation usually present for hotels outside
the city proper, e.g. the Insular Hotel.

C4 540 Markets Includes both governmental, e.g. Agdab Market, and
private markets. No vegetation present, densely packed
in urban core, long roofs distinguish markets in the
urban core.

C5 550 Mixed use Mainly found in the downtown area of the city. This
commercial/CBD type represents mixed use of ground floor commercial

activity such as tailors, electronics, general merchandise,
fast food, and cinemas/movie houses, etc., and second
floor residential housing. Density is high with no open
space or vegetation. Streets are well defined and fairly
regular. Almost all use of this type is found in the
central business district.

C6 560 Warehouses Medium to large-size buildings with small internal
roads. Some vegetation found, next to major roads, in
residential areas and along major access roads or near
large scale industry along the coastline.
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C7

C8

570

580

Retail

Private medical
centers/ hospitals

Appears as small collection of buildings along major
access roads, both within and outside the urban core.
Includes bakeries, "Sari-Sari" stores, gas stations and
vulcanizing stores, ice making buildings, car sales.

Private medical complexes found on the outskirts of
town, along major access roads. Usually large multi
story buildings.

11 610 Large-scale Petrochemical plants along the coastline are classified as
industry large scale industrial, e.g. Shell.

12 620 Medium-scale Intermediate size, includes bottling plants and food
industry processing located next to major roads outside urban

core.

13 630 Small-scale Smaller-scale, cottage industries, Le. Jeepney and
industry tricycle assembly, wire harness plants and wood frame

factories. Located in small buildings along major roads,
near residential areas. Characterized by low production
and small numbers of employees.

14 640 Depots/storage Includes oil and petrol storage areas, visible as circular
areas features along the coastline.
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Nl 710 Government Usually single large buildings found in key central areas
building, of the city and adjacent to major access roads and/or
provincial offices, junctions. Includes City Hall.
etc.

N2 720 Educational and Groups of buildings with open space. Found in urban
cultural buildings core. Clearly defined access roads and paths between

buildings. Playing fields are visible in schools. Includes
Libraries and museums.

N3 730 Health and Public facilities such as hospitals and clinics. Found
protective services along the major roads.

N4 740 Religious Large single buildings. Usually found near major access
routes and surrounded by residential areas and/or parks.
Seminaries, monasteries, and convents are included in
this category.

N5 750 Landfill/dumping Large site(s) with few or no buildings found within the
site rural areas with single access road.

N6 760 Prison facilities Located outside the urban core, Davao's prison is
located on the Ma'a road associated with open space.

N7 770 Military Open space surrounding clusters of regular buildings,
complexes found in rural areas, next to major roads.

N8 780 Agricultural Not found in Davao.
research facilities



AII-7

TI 810 Airport/airfield Davao airport located outside the city appears as a
single strip with associated buildings, car park and
access road.

T2 820 Port Several ports are present in Davao; jetties appear as
long thin extensions into the Gulf of Davao.

T3 830 Bus terminals Small buildings and open space (parking areas) located
next to major access roads.

L~' _ T4 840 Railway Not found in Davao.

PI 910 Public parks Large open spaces within the urban area, e.g.
Magsaysay park, appear as open areas within the
densely packed urban core.
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P2

P3

920

930

Sports facilities

Golf courses

Large single areas solely for sports, such as soccer,
tennis, and swimming. Next to access roads, the sports
stadium in the center of Davao is clearly visible.

There are several golf courses in Oavao. They arrear as
open areas (fairways) separated by darker bushes.

VI

U2

V3

1010

1020

1030

Power

Water

Tele
communications

Small walled compounds found outside the urban
center. Small buildings surrounded by large transformer
units. The offices of OLPC are found outside the CEO
and are classified as C2.

Water tanks and small reservoirs are found throughout
the city. The offices of DCWD are found outside the
CSD and are classified as C2.

Small walled compounds found within the urban area,
small buildings surrounded by microwave towers. The
offices of PLDT are found in the CEO and are
classified as C5.
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G 1110 Agro-industrial Mostly piggeries, poultry, and small cattle farms.
Appear as long, thin, tightly organized buildings,
surrounded by a fence or wall. Served by a single
access road, found in rural areas or agricultural areas.
Located to the south-west of Davao City.

__--.--ll

Al 1210 Crop land Major crops on small holdings, In Davao the main crops
are tree crops - coconuts.

A2 1220 Plantation/farms Large units with internal roads. In Davao the banana
plantation in the Davao river valley is the most
prominent plantation; it appears as a smooth dark area.

A3 1230 Rice fields Includes both wet (irrigated) and dry land rice. Few
areas in Davao.
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F1 1310 Forest Forest lands that are not protected.

F2 1320 Grassland Open land at the outskirts of the urban area, used as
grazing land for cattle, sheep or goats.

F3 1330 Bare-land Open or denuded land (subject to erosion), usually
found in foothills.

F4 1340 National Park! Areas defined and demarcated by law.
Reserve

F5 1350 Protected Areas defined and demarcated by law as protected
watershed watersheds.

D 1410 Land under
development

Large areas on outskirts of the current urban area, next
to urban access roads. Basic infrastructure may be
present , e.g. roads. Areas are usually walled or fenced.
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WI

1510

1610

Open land

Lakes and rivers

Areas of open or vacant land within the urban core.
Usually surrounded by residential or corrunercial areas
and located next to access roads, usually covered in
coconut trees. A considerable amount of open land is
along Diversion road.

==

Appear as dark areas on the image. Davao river is
clearly visible. Smaller creeks can be seen discharging
into the Gulf of Davao.

W2 1620 Mangroves

W3 1630 Swamps
(marshes)

W4 1640 Salt pans

W5 1650 Aqua-culture

Not found in Davao.

Found in lowing areas, appearing as dark areas, often
mistaken with open land in urban area.

Not found in Davao.

Found in Bunawan to the north of the city, appear as
regular dark rectangles next to or in the sea.



AII-12

Q 1710 Quarries/mines Appear as white areas outside urban areas, can be
confused with Land under development. All Quarries
are located to the northern section of Davao, conveyor
belts are also visible.

B 1810 Beach resorts Found on Samal island and on the mainland, e.g.
Paradise island.



HI 110 High density In Lipa this type is defined by small government
housing schemes that have on average approximately 80
dwelling units per hectare. Single-family units with
small grass surrounds tightly placed together. These
units are served with basic services. Found within the
city proper, an example is the small community in
Sabang just off the old Lipa road.

The second type of housing is identified within the C5
code as the predominant use in Lipa is commercial
(ground floor) with residential above. This type is also
found in the city proper.

H2 120 Apartment Not currently found in Lipa City. General description
buildings for this type would be large multi-story buildings with

large number of occupants. Usually the units comprise
two or three rooms in a single level. SLISS projects

or:> would fall under this category.

H3 130 High density Not currently found in Lipa City. However, there are
shanties two types of medium density shanties found in Lipa

City (please reference M4).1

lDensity as applied to housing in Lipa City generally follows the density guidelines as currently adopted for Lira City. These are:
<21 dwelling units per hectare (du{Ha) - Low, 21-65 du{Ha - Medium, and >65 du/Ha - High.
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Ml

M2

M3

210

220

230

Medium density
subdivision

Medium density
housing

Medium density
town homes

Organized urban communities with paved internal
streets, telephone, and power poles. No or very little
commercial activity is found in these areas. Houses are
single-family units single or two stories. Units are
separated by walls or fences and surrounded by some
green space. Considerable vegetation is present.

Medium density housing regular in form mostly found
along major urban thoroughfares outside the CBD.
Many houses in this type are constructed of wood with
tar and wood roofs. Some vegetation. Commercial
activity is present, typically car repairjbody shops, Sari
Sari shops, etc. Housing style is split between two-story
and bungalow. Distance from the city proper increases
so the density decreases and the vegetation increases.

Referred to as "apartments" in Lipa, this type is
identified by two-story buildings with six units per
level. Mostly found within the city "proper" or
Poblacion, very little or no commercial activity present.



M4

M5

I_I
240

250

Medium density
shacks

Medium density 
villages (peri
urban)

AlII-3

In Lipa all shanties fall within two main types - both as
medium and not high density (unlike Cebu or Davao).
The first types of shanty are those found along the
abandoned railway on the outskirts of town. These are
small units with no service, constructed of irregular
materials such as palm fronds (nipa) and plastic/
cardboard, with no permanent floor. Later stages of this
development can usually be identified through more
permanent building materials such as corrugated zinc/tin
roofs (Gl sheets) and a permanent floor base.
Surrounded by open land and some agricultural activity.
Sari-Sari type operations are present.

The second types of shanty are those found in the
creeks running through Lipa City. The density of this
type is higher2 than the railway shanties but the housing
type is the same. Surrounded by other residential types.
No service levels. Sari-Sari type operations are present.

Note: "Squatter"3 and "informal" settlements are the
definition most often applied to this type.

Found at the outskirts and beyond of the urban area.
These villages are small clusters of small single family
dwelling units with Sari-Sari stores, churches, and
schools. These areas have large amounts of vegetation,
no internal roads, and very little in the way of services
(water is provided though Artesian wells).

2The difference in density is defined by field surveys perfonned by the City Planning and Development Office. This survey found
that on average the dwelling units per hectare was approximately 50 in the creeks and 35 for the railway (Squatter Survey Lipa
City November 1993, Department of Social Welfare and Development).

3Squatter is a problematic tenn as by definition it means people who occupy land illegally, i.e., without clear, legal title. If this
criteria is applied to the city of Lipa, it is possible that 40% of all housing would classify as a squatter settlements. Thus, it is the
holding type and not legal condition that is more important to describe through high density shanty.
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Ll

L2

310

320

Low density rest
houses/villas

Farm sub-division

Mostly found outside the urban areas along major
access routes to the rural areas. Large lots with
buildings clustered together setback from the fronting
road. Single-access road to building is usually present.
Area surrounding buildings is generally open grassland
with some trees. Lots served by Artesian wells, power
supply is present. Some small-scale commercial activity
is present, Le., hogs and horses. Areas sometimes lived
on by caretakers whose shacks are usually found at the
periphery of the property.

Mostly found in rural areas along single access route.
Some small scale agro-industry is present, such as stud
farm/cock raising. Agricultural activities such as small
crop land (e.g., com) is also found. Compound or
subdivision is walled. Central recreational buildings
present (e.g., club house, swimming pool, etc.),
individual units have large ranch style housing. Some
interior roads, and some tenant houses are also present.
Vegetation is mainly found ate the periphery of units
and compound.

Mainly found on single-access roads going from the city
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Cl

C2

C3

C4

C5

510

520

530

540

550

Shopping centers/
malls

Business offices/
buildings

Hotels/
motels

Markets

Mixed use 
commercial
district or CBD

Not currently found in Lipa. Type generally large,
single complexes of mega shops such as Mega Mall in
Manila, and Shoemart in Cebu.

Mostly found within the CBD. Single, multi-story
buildings along the major thoroughfares. No parking or
vegetation. Now there are only a few examples of this
type in Lipa City, e.g., Senora Maria Bldg., and the
Cuenca Bldg.

Single, large buildings or small clusters of buildings
usually found on the outskirts of the urban area along
major access roads (there are a few smaller hostels
within the city but these are mixed with residential
areas). Usually surrounded by residential or other
commercial activity. Parking areas are present as is
vegetation.

Single, large complex found within C5. No vegetation
present. Found along paved access routes.

Mainly found in the downtown area of the city this type
represents mixed use of ground floor commercial
activity such as tailors, electronics, general merchandise,
fast food, and cinemas/movie houses, etc., and second
floor residential housing. Density is high with no open
space or vegetation. Streets are well defined and fairly
regular. Almost all use of this type is found in the
central business district along the major thoroughfares.
Use also extends behind the first row and is reached
through small paved roads and paths. All services such
as power, piped water, and telephone are present here.
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C6

C7

C8

560

570

580

Warehouses

Small-scale retail

Private medical
complex

Medium to large-size buildings found with small regular
internal roads. Some vegetation found, next to major
thoroughfares and surrounded by residential and/or other
commercial activity (i.e., M2 and C7). Mainly located
outside the Poblacion along the major urban routes.

This type is found only in a few locations. However, it
is probable that this type will become more apparent,
particularly along the urban route from Tanauan to
Batangas City. Type is described by a collection of
small facilities and stores such as motor repair, gas
stations, and bakeries. A current example is the small
"strip" development found opposite the De La Salle
school complex.

Private, for-profit medical complexes found at the
outskirts of town along major access roads. Large,
multi-story buildings with vegetation and open space for
parking. Usually surrounded by other commercial or
residential activity. This category includes the two
complexes currently under construction on the bypass
road (Mary Mediatrix and Lipa Medical Center).

11 610 Large-scale
industry

12 620 Medium-scale
industry

Use of this type not currently found in Lipa City.

Intermediate size industries, medium size white
buildings within a walled compound. Located near to
major thoroughfares and outside the urban areas,
surrounded by open land and/or agricultural areas.
Industries such as spinning mills, food processing
(Nestle), plastic sack manufacturing, and textiles fall
within this category.
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13

14

630

640

Small-scale
industry

Depots storage
complexes

Smaller-scale, cottage industries found mainly along
major and smaller roads. Characterized by low
production and small numbers of employees. Generally
found in or near residential areas and closer to the urban
areas. Characterized by Jeepney assembly, tricycle
assembly, wire harness plants, and sash (wood frame)
factories.

Not currently found in Lipa City.

NI 710 Government Usually single, large, white buildings found in key,
building, central areas of the city and adjacent to major access
provincial offices, roads and/or junctions. Facilities such as city hall,
etc. provincial Capitol buildings are included in this

classification. Very little vegetation present.

N2 720 Educational and Groups of buildings usually with slightly more open
cultural buildings space than surrounding urban areas. Mostly found

within residential areas. Clearly defined access roads
and paths between buildings. Universities are not
currently present in Lipa. All facilities are found OIl

major access roads. Libraries and cultural centers
included in this category.

N3 730 Health and Public facilities such as hospitals and clinics. Found
welfare mainly along the major routes within the city.



N4

N5

N6

N7

N8

'.1
740

750

760

770

780

Religious,
churches,
cemeteries

Landfill/dumping
site

Prison facilities

Military
complexes

Agricultural
research facilities

AIII-8

Large single buildings. Usually found near major access
routes and surrounded by residential areas. Seminaries,
monasteries, and convents are included in this category.
Cemeteries found on access routes at the edges of the
urban area. Small sites such as chapels or shrines are
not defmed here but are included as part of the
description for various residential types, Le., M3 and
HI.

Large site(s) with few or no buildings found within the
rural area surrounded by agriculture. Single access road
present. San Isidro (formerly Sapak) is the current site.

Not currently found in Lipa City.
Note: police stations in Lipa currently have holding
cells, but there is no single prison facility in the city.

Large areas of open space surrounding clusters of
regular, white buildings. Found near the outskirts of the
city close to major access points. San Fernando Air
Base contains multiple facilities within for aircraft
maintenance and storage, military housing, sports
complex (golf course), and others. Area enclosed by
walls and fence.

Single walled compounds often found near other
government offices. Compounds contain multiple large
buildings. Some internal roads are present and areas
c~mtain vegetation. Usually surrounded by residential or
agricultural areas, e.g., International Training Center for
Pig Husbandry in Maraouy, or the Dept. of Agriculture
on the bypass road.
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Tl 810 Airport!airfield Not currently found in Lipa City.

Note: The only airfield in Lipa is found within the
SFAB and is not for civilian use.

T2 820 Port Not present in Lipa City.

Open areas of grass and vegetation.Public parks

Bus terminals Small buildings on major access roads. In Lipa City
there are two sites: the bus terminal on the bypass road
near the new McDonald's, and the smaller Jeepney
staging area near the public market in the city center.

P000~~~~JB'TI.G00'"00Z"'S
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P2

P3 930

Sports facilities

Golf courses

AIII-lO

Large single areas solely for sport such as tennis,
swimming pools, and stadiums. Usually surrounded by
residential and commercial areas and next to access
roads.

Not currently found in Lipa.
Note: a small golf course and driving range can be
found within the San Fernando Air Base.

Ul

U2

U3

1010

1020

1030

Power

Water

Tele
communications

Small walled compounds found at the edges of the
urban area. Small buildings surrounding large
transformer units. The administrative unit of Batelec II
is found within the CBO and is included in the C2
category.

Water tanks and small reservoirs are found through out
the city. Administrative unit of LCWD is found in the
CBO and is coded under category C2.

Small walled compounds found at the edges of the
urban area. Small buildings surrounding tall microwave
towers. Administrative unit of PLDT is found in the
CaD and is coded under C2.
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G 1110 Agro-industrial Mostly piggeries, poultry, small cattle farms, and
organic fertilizer farms. Appear as long, thin, white and
orange buildings tightly organized within a walled or
fenced compound. Served by a single access road.
Found apart from the urban areas and generally
surrounded by agricultural land.

Al 1210 Crop land General crop lands.

A2 1220 Plantation/farms Large units usually fenced with multiple buildings.
Some internal roads. Found apart from the urban areas
and surrounded by other agricultural and agro-industrial
lands. Includes mango, banana, sugar cane, coconut, and
pineapple. No plantations are found within Lipa (unlike
the Chiquita plantation in Davao), however, there are
some farms present.

A3 1230 Rice field Rice paddies.
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Fl 1310 Forest General category for forest lands not protected. Includes
broadleaf, bushes, scrub, bamboo, and others.

F2 1320 Grassland Open land at the outskirts of the city and in the
hinterland covered with grasses. Often used for small
stakeholder farmers to graze animals. Usually found on
foothills.

F3 1330 Bare land Barren and sparsely vegetated open areas either as
former forest now denuded or rocky slopes, etc.

F4 1340 National Park! Areas defined and demarcated by law. Can be found as
Reserve water and land related. In a conflict assessment the

predominant use or distinction takes precedence, i.e., a
National Park of mangroves would be classified as F4.

F5 1350 Protected Areas defined and demarcated by law as protected
watershed watersheds. Form crucial catchment areas in foothills

and mountains.

o 1410 Land under
development

Large defined areas on the outskirts of the current urban
area, alongside urban access routes. Basic infrastructure
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o 1510 Open land Areas of open or vacant land found ONLY within the
urban areas. Usually surrounded by residential or
commercial activity. Some vegetation is present, area is
mainly covered in bush and grass. Usually found along
major access routes.

Wi 1610 Lakes Lake Taal is the only lake found in or bordering Lipa.
Area appears as a single dark blue area.

W2 1620 Mangroves Not found in Lipa.

W3 1630 Swamps Not found in Lipa.
(marshes)

W4 1640 Salt pans Not found in Lipa.

W5 1650 Aqua-culture Not found in Lipa.
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Q

B

1710

1810

Quarries/mines

Beach resorts

Found on the outskirts of the city on the foot hills.
Usually delineated by a single round white area
connected by a thin, regular white line representing an
access road.



HI

H2

H3

110

120

130

High density

High rise
apartments

High density
shanties

Only housing as there are not high density sub
divisions. Single units many floors, with some grass
areas, tightly packed. High density housing occurs
within the urban core, construction materials vary with
bricks and wood being used. They can be distinguished
from mature shanty areas by the fact that each house is
served by services (water, electricity). Residential areas
above commercial activity are classified as C5.

Not found in Naga City, designated to avoid confusion
with "apartments" which are classified as M3.

These are small units with no services, constructed of
irregular materials, such as palm, nipa, and
plastic/cardboard with no permanent floor. Later stages
of development can usually be identified by more
permanent building materials. Concentrated along the
river, railway and in swampy land in the city proper.
Most other shanty areas are classified as medium
density. Some have been relocated to rural areas.
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Ml 210 Medium density Organized urban communities with paved internal
subdivisions streets, telephone, and power poles. Little commercial

activity is found in these areas. Houses are single-family
dwelling units, single or two stories. Units are separated
by walls or fences and surrounded by some green space.
Vegetation is present (e.g., Villa Grande). More recent
sub-divisions are more tightly packed and have no
fences or walls (e.g. Villa Corazon Phase II).

M2 220 Medium density Medium density housing, regular in form, mostly found
housing along major urban throughfares. Housing styles both

one and two story. Not organized into a regular sub-
division, occurs more commonly in urban core, with
some open space and vegetation.

M3 230 Medium density This type is identified by two story buildings with one
apartments family occupying two floors, each building contains 3-5

units per building. found in all parts of the city.

M4 240 Medium density Most shanty areas in the city (away from the river and
shanties railway) are medium density, they have no services

(usually a single standpipe provides water), description
as H3.

M5 250 Medium density - Called "Sitios", found at the outskirts of the city. These
villages (peri- villages are small clusters of single family dwelling
urban) units with "Sari-Sari" stores, churches and schools.

These areas have large amounts of vegetation.
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Ll

L2

310

320

Low density sub
divisions

Low density
housing

Usually found inside the urban area. Large buildings set
back from the access road, big compounds, fenced or
walled. Surrounding areas are open as some areas have
not been completed, e.g. Villa Concepion, Legaspi road.

Individual houses with large amounts of open space,
found inside and outside the urban core, often the
houses stand alone.

R 410 Rural settlements Mainly found on single-access roads going from the city
to other areas appearing as ribbon development. Small
groupings of shanties and regular housing. Includes
relocation sites, whether squatters have been moved
from the urban core, e.g. Cararayan.
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Cl 510 Shopping centers! Not currently found in Naga.
malls

C2 520 Business offices! Mostly found within the CBO. Single, multi-story
buildings buildings along the major thoroughfares. Examples

include the PNE building and Shoppers Mall building.

C3 530 Hotels! Single and multistory buildings, usually found on the
motels outskirts of the city along major access roads. Some

located in CBO as multi-story buildings, where
classified as C5 if they cannot be distinguished. Usually
surrounded by residential/commercial activity. Parking
areas and vegetation present.

C4 540 Markets Includes both government (e.g. Naga City public
Market) and private markets, no vegetation present,
densely packed in urban core. Supplemented by satellite
markets, e.g. Barlin Street.

C5 550 Mixed Mainly found in the downtown area of the city. This
commercial/CBO type represents mixed use of ground floor for

commercial activity, such as tailors, electronics, general
merchandise, fast food, cinemas and second floor
residential use. Oensity is high with no open
space/vegetation. Streets are well defined and regular.
Almost all this type of land use is found in the CBO.

C6 560 Warehouses Medium to large-size buildings found with small
internal roads. Some vegetation. Found next to major
roads, and also in residential areas and along major
access roads (e.g. San Miguel warehouse).
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C7

C8

570

580

Retail

Private medical
complex

Appears as a small collection of buildings along major
access roads, both within and outside the urban core.
Includes bakeries, "Sari-Sari" stores, gas stations and
vulcanizing stores, ice plants and car sales. Many appear
along Diversion road in Naga.

Private medical complexes found on the outskirts of
town, along major access roads. Large multi-story
buildings, e.g. Mother Seton Hospital, Ago hospital and
medical school.

11 610 Large-scale Not currently found in Naga.
industry

12 620 Medium-scale Intermediate size, in Naga, appear as bottling plants
industry (Coke and Pepsi), rice mills and food processing (e.g.,

noodles, sardines), located on major access roads,
throughout the urban area.

13 630 Small-scale Smaller scale cottage industries: Jeepney and tricycle
industry assembly, wire harness plants and wood frame factories.

Located in small buildings along major roads, near
residential areas. Characterized by low production and
small number of employees.

14 640 Depots storage Not currently found in Naga.
complexes
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N1 710 Government Usually single, large, white buildings found in key,
building, central areas of the city and adjacent to major access
provincial offices, roads and/or junctions. Includes City Hall.
etc.

N2 720 Educational and Groups of buildings with open space. Found in urban
cultural buildings core. Clearly defied access roads and paths between

buildings. Playing fields are visible. Universities and
colleges are present in Naga. Libraries, museums are
included.

N3 730 Health and Public facilities such as hospitals and clinics, police and
protective services fire stations. Found along main roads.

N4 740 Religious Large single buildings. Usually found near major access
routes and surrounded by residential areas and/or parks.
Seminaries, monasteries, cemeteries, convents and
memorial parks are included in this category.

N5 750 Landfill/dumping Large sites with few or no buildings, found in the rural
site areas with single access road, Balatas is the current site

in Naga.

N6 760 Prison facilities None at present (only in Police cells), one to be built in
Del Rosa, next to the Slaughterhouse.

N7 770 Military Open space surrounding clusters of regular buildings,
complexes found in rural areas, next to major roads, e.g. Camp

Canoto, Pili Municipality.

N8 780 Agricultural Not present in Naga.
research facilities
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Tl 810 Airport/airfield Naga airport, 20 minutes from the city is located in the
municipality of Pili. Single strip with associated
buildings, car park and access road.

T2 820 Port Not found in Naga.

T3 830 Bus terminals Small buildings and open space on major access roads.
Bus terminals are located along Diversion road and

: Jeepney terminals in the CBD and other commercial
districts.

T4 840 Railway Includes PNR station at Tabuco and track and
warehouses associated with the railway.

Large open spaces in urban area.
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P2

P3

UI

U2

U3

920

930

1010

1020

1030

Sports facilities

Golf courses

Power

Water

Tele
communications

Large single areas solely for sport such as soccer,
tennis, and swimming. Next to access roads, includes
cock fighting stadium on Diversion road. Includes
private and public centers.

Not currently found in Naga.
____0011

Small walled compounds found outside the urban
center. Small buildings surrounded by large transformer
units. The main offices of CASURECO are found
outside the CBD and are classified as C2.

Water tanks and small reservoirs are found through out
the city. The offices of NAWASA are found outside the
CBD and are classified as C2.

Small walled compounds found within the urban area.
Small buildings surrounded by tall microwave towers.
The offices of PLOT are found in the CBD and are
classified as C5.

\~
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G

Al

A2

A3

1110

1210

1220

1230

Agro-industrial

Crop land

Plantations

Rice field

Mostly piggeries, poultry, cattle farms. Appear as long,
thin, tightly organized buildings, surrounded by a fence
or wall. Served by a single access road. Found in rural
and agricultural areas.

Major crops on small holdings.

Large units, with internal access roads. In Naga mainly
Sugar cane in Panicuason Carolina and Pacol.

Includes both wet (irrigated) and dry land rice.
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Fl 1310 Forest Forest lands that are not protected. Concentrated in rural
areas near Mt. Isarog.

F2 1320 Grassland Open land on the outskirts of the urban area, used as
grazing land for cattle, sheep or goats. Referred to as
"upland" areas in Naga. May be covered by trees or
bushes.

F3 1330 Bare land Open or denuded land (subject to erosion), usually
found in foothills.

F4 1340 National Park! Areas defined and demarcated by law (e.g. Sipocot).
Reserve

F5 1350 Protected Areas defined and demarcated by law as protected
watershed watersheds.

o 1410 Land under
development

Large areas on the outskirts of the current urban area,
next to urban access roads. Basic infrastructure Basic
infrastructure may be present (e.g. roads). Areas are
usually walled or fenced.
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o 1510 Open land Areas of open or vacant land within the urban core.
Usually surrounded by residential or commercial
activity. Some vegetation trees or rice (e.g. Felix Plaza
St.) Usually found along major access roads.

..,.

WI 1610 Lakes and rivers Small lakes are found in the foothills of Mt. Isarog,
Naga river intersects the city.

W2 1620 Mangroves Not found in Naga.

W3 1630 Swamps Found in low lying areas of the city, Naga city is prone
(marshes) to flooding.

W4 1640 Salt pans Not found in Naga.

W5 1650 Aqua-culture Not found in Naga.
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110 514.75 2.77 660.63 4.54 68.64 0.38

120 439.11 2.36 356.95 2.45 0.00 0.00

130 266.02 1.43 269.09 1.85 0.00 0.00

210 1418.55 7.63 221.18 1.52 124.71 0.68

220 916.82 4.93 29.33 0.20 1402.59 7.68

230 504.47 2.71 0.00 0.00 0.00 0.00

240 942.40 5.07 0.00 0.00 6.96 0.04

250 2.33 0.01 0.00 0.00 228.66 1.25

310 1152.37 6.20 454.91 3.12 0.00 0.00

320 0.00 0.00 144.81 0.99 82.08 0.45

410 35.99 0.19 0.00 0.00 227.96 1.25

510 68.52 0.37 2.17 0.01 0.00 0.00

520 56.92 0.31 2.30 0.02 0.00 0.00

530 7.92 0.04 20.11 0.14 0.00 0.00

540 3.75 0.02 2.42 0.02 0.00 0.00

550 608.93 3.27 377.38 2.59 21.66 0.12

560 123.09 0.66 16.86 0.12 0.00 0.00

570 72.01 0.39 15.16 0.10 2.60 0.01

580 0.00 0.00 1.06 0.01 0.00 0.00

610 295.03 1.59 87.12 0.60 0.00 0.00

620 200.78 1.08 2.49 0.02 38.74 0.21

630 263.98 1.42 13.60 0.09 3.55 0.02

640 9.94 0.05 3.07 0.02 0.00 0.00

710 44.74 0.24 5.27 0.04 7.52 0.04

720 189.33 1.02 41.22 0.28 14.63 0.08

730 14.50 0.08 7.97 0.05 0.00 0.00

740 90.85 0.49 38.60 0.27 12.47 0.07

750 0.00 0.00 7.35 0.05 0.00 0.00

760 1.50 0.01 6.87 0.05 0.00 0.00

770 32.86 0.18 0.00 0.00 286.15 1.57 ,
780 0.00 0.00 0.00 0.00 49.37 0.27

i
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810 0.97 0.01 16.45 0.11 0.00 0.00

820 83.83 0.45 2.90 0.02 0.00 0.00

830 0.00 0.00 6.47 0.04 1.19 0.01

910 81.11 0.44 8.12 0.06 0.00 0.00

920 2.93 0.02 4.91 0.03 2.48 am
930 0.00 0.00 60.63 0.42 0.00 0.00

1010 47.24 0.25 2.58 0.02 0.00 0.00

1020 37.07 0.20 1.81 am 0.00 0.00

1030 3.67 0.02 0.00 0.00 0.00 0.00

1110 82.62 0.44 0.00 0.00 312.19 1.71

1210 948.70 5.10 2834.19 19.46 15242.80 83.45

1220 105.74 0.57 1078.92 7.41 0.00 0.00

1230 97.46 0.52 4.05 0.03 0.00 0.00

1310 237.18 1.28 0.00 0.00 0.00 0.00

1320 1461.51 7.86 246.32 1.69 0.00 0.00

1330 843.99 4.54 0.00 0.00 0.00 0.00

1360 2248.13 12.09 0.00 0.00 0.00 0.00
.

1410 737.27 3.96 157.26 1.08 109.81 0.60

1510 584.37 3.14 254.83 1.75 18.67 0.10

1610 0.00 0.00 92.59 0.64 0.00 0.00

1620 262.80 1.41 16.33 0.11 0.00 0.00

1630 393.45 2.12 40.64 0.28 0.00 0.00

1640 452.67 2.43 0.00 0.00 0.00 0.00

1650 114.33 0.61 0.00 0.00 0.00 0.00

1660 104.49 0.56 4.85 0.03 0.00 0.00

1710 0.00 0.00 12.39 0.09 0.00 0.00

1810 18.18 0.10 27.26 0.19 0.00 0.00

1900 1367.93 7.36 0.00 0.00 0.00 0.00

9999 0.00 0.00 6901.42 47.39 0.00 0.00

Total 18595.10 100.00 14562.84 100.00 18265.42 100.00 (
,\>
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PART II

Equipment Cost and Type Breakdown

Cebu City

:1::1,:::::.1111':1::

3

3

1

1

BELTRON PC 486DX2-66
CPU, 80846DX2-VESA LOCAL BUS
Clock Speed, 66 MHz
RAM, 16 MB
Disk Drive, 1.44MB 3.5" floppy disk drive
Hard Disk, Two (2) 340 MB (Seagate)
Drive Controller, IDE
Video I/F, 2MB LOCAL BUS VGA (Trident)
I/O, One Parallel Port
Two Serial Port
Keyboard, 101 keys
Mouse, BELTRON Supermouse
Microsoft/PC compatible

PHILIPS EVGA COLOR MONITOR
15" Autoscan EVGA
1024 x 768 pixels
Low emission
Non-interlaced
Model 4CM 8270

KURTA XLC 36" X 48" DIGITIZER
Resolution, 1279 ppi
Accuracy, 0.01 inch (.254mm)
IS/Pensmith & Cables & KURTA Drivers
Compatibility, KURTA, Summagraphics Microgrid
II, GTCO Digipad 5, CaiComp 9100
Plan Holder and Pencil Holder Included
Corded 16 button cursor w/large window crosshair

COLORADO TAPE BACK-UP-DJ-20
Native Capacity 125 MB
Capacity w/Data Compression: 250 MB
DT-250
Jumbo 250 Formatted Mini-Cartridge
250 MB Capacity Tape w/Data Compression

".'.:-:.:-".;.:<::::;:::::;:;::;." •.....•.•.•••.•...•.. '.' .• :;:::;:;::::::::: :.;.;.:-:.:.;.:-;.:.: ::;:::;:::::.;.:.;.: .
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3 BELTRON 500 WAITS A. V. R

3 DISK BANK 120 CAPACIlY

1 3 KVA continuous on line un interruptible power
supply

1 Roland 8 pen A-E size drum plotter

1 HP Laser Jet 4 600 DPI printer

1 ArcCAD 11.4 with ArcView

Lot Windows 3.1, DOS 6.2, Central Point Anti-Virus,
and Norton Utilities

Total Lot Price P 720,300.00

Note: this is the equipment specifically purchased by Cebu City for their GIS. An additional
multi media PC with a color flatbed scanner was also purchased.

\'~
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Lipa City

1 Unit

1 Unit

1 Unit

1 Unit

1 Unit

1 Unit

1 Unit

1 Unit

1

Lot
.-.

PC AT 486DX-40 wi 8Mb Ram On Board
256 Cache On Board
CPU Built In real time clock
One 5.25 1.2 Floppy Drive
One 3.25 1.44 Floppy Drive
Mini Tower Casing wi Keyboard
200 Watts Power Supply

520 MB Hard Disk

Non Interlaced SVGA 15" Monitor wi
accelerator card. 28 Low Rad. 2 The Max
Tseng Lab wi 1MB Ram

Epson LQ-1170 Printer 24 pin 132" Col

Tape Back-Up 250 MB Colorado

ADMATE UPS 800 VA

KURTA XLC 35"/48" DIGITIZER

Roland DXY 1150 Plotter

Idrisi version 4.1 GRID based GIS software

DOS 6.2, Windows 3.1, Central Point Anti
Virus, and Norton Utilities (included in
system price).

Total System Price

P27,500.00 P27,500.00

PI7,000.00 PI7,000.00

PI5's00.00 PI5,500.00

P22,000.00 P22,000.00

P 8,800.00 P 8,800.00

Pll,OOO.OO Pll,OOO.OO

P75,000.00 P75,000.00

P32,000.00 P32,000.00

P85,000.00 P85,000.00

P293,800.00
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GENERIC GIS IMPLEMENTATION PLAN



PART III

Generic GIS Implementation Plan

This annex details a general implementation plan that can be used by the cities as a reference
guide. For the most part, the structure follows a standard implementation plan that PADCO has
created for developing country environments. Although Task Order 11 C did not require an
implementation plan, nor did it provide enough scope to do a "customized" version for each city,
however this annex should provide each city with enough to help guide potential GIS
development.

Overview

Implementation planning is an essential aspect of the GIS development process. A pragmatic GIS
implementation plan uses a phased, incremental approach. Brief descriptions of the primary tasks
required within each component in GIS implementation are provided. This phased
implementation model divides the work effort into manageable segments which allows a logical
work flow and serves as a checklist of the work items (tasks) that are important to the success of
any GIS implementation process.

It is recommended that the cities use this section as a framework for developing a more detailed,
customized implementation plan that is specifically adapted to their unique organizational
structure and needs. Flexibility is critical, and the various tasks within each component should be
tailored to meet the functional and technical requirements of individual projects.

At the starr of each implementation phase, a detailed work plan and schedule should be
developed which takes into consideration the availability of resources, the current level of automa
tion, any existing development plans or work in progress, and other conditions which may affect
progress.

The major benefits of adopting a systematic and planned GIS implementation methodology are as
follows:

• Providing a proven, logical approach for successful GIS implementation;

• Identifying the required components and tasks that must be performed to produce a system;

• Providing a control mechanism for tracking and managing task responsibilities;

• Ensuring system testing, documentation, and training;

• Minimizing disruption in the event of personnel turnover; and

• Facilitating communication within the project team and between the project teams, users, and
management.
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Management aids such as Gantt charts and schematics should be used to illustrate the level of
effort and commitment of time that will be required for each task. This schedule should be
revised and updated during each phase.

The following sections outline the essential components of a GIS implementation process and the
tasks which make up each component. These components are not always implemented in order
and may be undertaken simultaneously. Also, the checklist of key tasks under each component
activity can be used by the cities to monitor the progress of any external consultant or contractor
hired to perform these tasks. Figure 1 below illustrates this concept.
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1 Component A: Project Organization and Administration

Tasks:

1. Define the organizational relationships between internal and external participants, identifY
personnel requirements, and describe the roles and responsibilities for each group contained
within the organizational structure.

2. Determine the high level resource requirements for GIS implementation, identifY potential
funding sources, and evaluate formal cost-sharing arrangements between participants. Funding
mechanisms should be established in order to sustain planning and development of GIS
technology and to ensure project continuity through all phases of implementation. Cost
allocations must be fully understood among the participants before the execution of formal
agreements.

3. Negotiate and execute formal agreements between external participants.

4. If feasible, organize and establish a public-private collaboration that will provide professional
GIS administration, management, and technical support services to the site. The formation of
public-private partnerships is a viable alternative that could provide the flexibility needed to
facilitate both technical and administrative operations in an efficient and effective manner. For
example, Cebu can establish relationships with the University of San Carlos Water Re~ource

Center to help in providing detailed analysis and research-something more appropriate for
the University to perform.

2 Component B: Develop GIS Conceptual Design

Tasks:

1. Using survey techniques and conducting user interviews, the functional requirements for GIS
technology will be evaluated, prioritized, and documented. Typical issues to be addressed
include:

• IdentifYing and describing strategic processes that will benefit from GIS technology, such
as road maintenance and tax mapping;

• Assessing data accuracy requirements;

• Summarizing the requirements for database content;

• Inventorying and evaluating existing data sources;

• IdentifYing and prioritizing GIS application requirements;

• Documenting hardware/software/data communications requirements;

• Defining system security requirements;

• Determining training requirements;
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• Evaluating data translation requirements; and

• IdentifYing system interface requirements.

2. General descriptions of the high priority applications will be documented in order to evaluate
what software tools and functional capabilities will be required to support GIS applications
development. This information will also be used as a foundation for the application/product
design and development work to be performed in Components E and F of this
implementation planning model.

3. Define data ownership and develop organizational strategies for maintaining all data elements
to be converted into the GIS database. This means structuring user committees and work
groups to maximize information flow.

4. Design a general framework for organizing information into the GIS database. The conceptual
database architecture will include a thematic layering strategy for geographic data themes and
definitions of the relationships between logical groupings of graphics data and textual
(attribute) information. Factors to be considered include data requirements, information flow
throughout the organization, and GIS application requirements.

5. Develop and document alternative hardware/software/data communications configurations
which take into account the utilization of any existing technology. The type, number,
placement, and projected costs of central data processors, computers, and other peripheral
devices will be fully defined along with any networking strategy that supportS the functional
requirements of the GIS, including such operations as data access, data sharing, data transfer,
data maintenance, system interfaces, and system backup/recovery. In Cebu, this would mean
looking at the potential for establishing real-time links to the MICS AS400 database. In
Davao, it means designing the integration with the existing novell PC network.

6. Develop high-level cost estimates and establish a budget that will support all of the GIS
implementation activities summarized in the project work plan and schedule.

3 Component C: Selecting Appropriate Technology Platforms

In Cebu and Lipa, this task has already been performed with the cities resulting in installation of
initial systems. However, other cities, as well as Cebu and Lipa, can use the guidelines listed
below to help in the acquisition or the further development of systems.

Tasks:

1. Organize an evaluation team composed of key representatives from all participating groups and
independent consultants with expertise in the use of GIS technology. Establish competitive
procurement procedures, evaluation criteria, and a procurement schedule.
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2. Develop detailed specifications for hardware, software, and data communications facilities.
Define the terms and conditions of procurement. Incorporate both the technical specifications
and terms and conditions into a formal request for proposals (RFP).

3. Publish the RFP and clarifY procurement procedures and technical specifications for the
prospective bidders. Evaluate submissions of written proposals and determine a short list of the
most qualified bidders. Conduct functional benchmark tests if required.

4. Define terms and conditions and execute purchase contracts with selected vendor(s) and/or
suppliers.

4 Component D: Implementing Hardware, Software, and Communications
Infrastructure

Tasks:

1. Organize a technical project team, define the roles and responsibilities of the team members,
and develop a detailed work plan and schedule for the project phase.

2. Determine the training requirements of the project team in relation to the G IS technology
platform selected and the technical tasks required to complete the project component. Obtain
training from hardware/software suppliers or other reliable sources.

3. Review hardware/software/data communications specifications developed in Components A and
B of the project and prepare final design configurations for the selected GIS technology
platform. Final configurations should be developed in cooperation and consultation with
selected hardware/software vendors.

4. Install, configure, and test all of the hardware, software, and communications network
components required to support GIS development and implementation operations. Design and
implement system partitions for different operation, for example, acceptance testing of
applications or the final production environment. Establish systems administration and
backuplrecovery procedures.

5. The acquisition, installation, and testing of computers and peripheral devices (e.g., plotters and
printers) required to support GIS production activities should be phased in concurrent with
the delivery of data and applications developed in subsequent phases of the project.

6. Integrate and test the technical environment in preparation for the G IS pilot project.
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5 Component E: Developing the Detailed GIS Database Design

In many cases this will entail a complete and exhaustive review of the cities data and information
processes. This stage is critical to the long term success of the GIS as it determines how the
"lifeblood" of the system-the data can be turned into information.

Tasks:

1. Organize a technical team, define the roles and responsibilities of the team members, and
develop a detailed work plan and schedule for the project phase.

2. Determine the training requirements of the project team in relation to the GIS technology
platform selected and the technical tasks required to complete this phase of the project. Obtain
necessary training from hardware/software suppliers or other reliable sources.

3. Review the conceptual database design architecture developed in Component B and refine the
design concepts down to the data entity level. Describe the graphic data elements to be
included within in each data layer and determine whether they will be modeled as point, line,
polygon, or annotation features. Describe all textual data elements (attributes) that will be
stored for each geographic feature. Assign data conversion and maintenance responsibilities
down to the data element level. Document all design details in a logical database design report.

4. Translate the logical data models into physical data files and file types. Prepare entity/
relationship diagrams that document the data elements associated with each file and the
interfile relationships. Prepare table descriptions that define the record layouts, file structures,
indexes, and access keys for all required data files. Document all design specifications in a
physical database design report.

5. Design and develop an on-line data dictionary that will support data conversion quality
control operations and database administration functions. The data dictionary refers to the
detailed description of what each element in the database is. For example, GENCODE in the
land use coverage contains a series of codes ranging from 100 to 1800: what do they mean?
The data dictionary would then detail that 100 is the numeric identifier for High Density
Residential and 300 is the code for Low Density Residential and so on.

6. Interview key users and assess the functional requirements for all of the key applications
identified in Component B. For each core application, a scope of work will be developed and
documented along with detailed design specifications for user interfaces, application workflows,
file and table descriptions, map and report product layouts, and query and graphics display
screens.
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7. Develop and document systems administration procedures required to support GIS
production. Specific issues to be addressed include:

• Changing/updating control procedures;

• Problem Management;

• System security and control procedures;

• System backup/recovery procedures;

• System performance monitoring and storage capacity planning; and

• Network management procedures.

6 Component F: Developing Core or Priority Applications

To some degree this process has been started in Cebu, albeit in a rather sketchy fashion. The
definition of priority applications is critical as it helps to build consensus and full suPPOrt for the
GIS by providing meaningful results for interested parties. The most obvious applications for the
cities are land use mapping, road maintenance, tax mapping, and voting analysis.

Tasks:

1. Organize a technical project team, define roles and responsibilities of the team members, and
develop a detailed workplan and schedule for the ptoject phase.

2. Determine the training requirements of the project team in relation to the selected GIS
technology platform and the technical tasks required to complete the project work. Obtain the
necessary training from hardware/software suppliers or other reliable sources.

3. The principle objective of this task is to evaluate whether or not there are any application
software packages available from private vendors or other sources that will meet the functional
requirements for some or all of the core/priority applications. If appropriate packages exist for
certain applications, it may be advantageous to procure those packages versus the alternative
strategy which is to custom develop the applications software using internal resources. The
COStS for purchasing an existing package is cheaper than the custom development alternative,
and it would significantly expedite the implementation schedule. Again, in the case of Cebu
and Lipa, ArcCAD and Idrisi, respectively, have already been chosen and installed.

4. If a software package is selected, it will be installed and custom modifications developed as
required. The application package will be tested and debugged where necessary. In those cases
where an application is to be custom developed (e.g. by Geodata or Cybersoft), the software
will be coded and tested in accordance with the detailed application design specifications
developed in Component E and using a structured development methodology.
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5. Procedures should be developed for both users and systems operations staff and fully
documented in reference manuals.

6. All core/priority applications software will be ported to a staging environment where it will be
integrated, tested, and prepared for user acceptance testing as part of a GIS pilot project.

7 Component G: Developing Data Conversion Specifications

In most cities, this task will entail converting analog products, such as old maps, into digital
form. For the most part, this should be done through digitizing in order to maximize resources. It
is also possible that private vendors, such as Cybersoft, Certeza, and GeoData in Manila, can
provide reasonable costS for mass conversion of maps (if they cOSt). Data can also be found in
tabular form, both in print and file format (e.g., spreadsheets and dBase). The largest potential
requirement for conversion of data in Philippine cities is probably the conversion of real property
tax records and deeds and titles (scanning).

Tasks:

1. Organize a technical project team, define roles and responsibilities of the team members, and
develop a detailed workplan and schedule for the project phase.

2. Inventory potential map materials and records that may be used as a source for the conversion
of all required data elements into the GIS database(s).

3. Evaluate the quality of all potential data sources and establish a data conversion source priority
level for each data e1ement(s) to be contained in the GIS database. The objectives of this task
are to determine those sources of data that best meet the requirements for data accuracy and
quality. The preferred sources for each data element will be used whenever possible as the
primary data to be converted into the GIS database.

4. Define source material preparation and data scrubbing procedures. Depending on the accuracy,
currency, and general quality of existing source map materials and other data records, a certain
amount of work must be performed to prepare the documents for conversion into the GIS
database. As with any computer system, it is only as good as the information contained in the
database. To avoid the standard garbage-in, garbage-out (GIGO) syndrome, care should be
taken to establish procedures for cleaning up problems or deficiencies with the data sources
before any resources are spent automating the data. GIS certainly runs the risk of GIGO, bur
GIPGO (garbage in, pretty garbage our) is probably more appropriate.

5. Define detailed data conversion procedures and specifications for creating the GIS database
from the data source materials.
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6. Establish data error tolerances and acceptance criteria. That is, can we live with an error of
±10 meters for this application? This is an extremely important question and raises the point
that cities must be willing to compromise on explicit accuracy. It is more important to get
applications going with data that meets certain acceptable error tolerances than it is to wait 10
years for a superbly accurate database (at great COSt as well). Develop data conversion quality
control procedures.

7. Prepare a data conversion schedule and document all data conversion procedures in a detailed
data conversion plan.

8. Select a geographic area where all data coverages can be converted as part of a GIS pilot
project for testing and validating the data conversion plan and procedures.

8 Component H: Implementing a Pilot Project

For Cebu, Davao, Lipa, and to some degree N aga, this process has already been started through
the land use mapping exercise. This sections lists out those key elements required to start a pilot
project from scratch.

Tasks:

1. Transfer all core/priority applications software to the system and perform final systems
integration testing. Install, configure, and test all hardware/software/communications
equipment required to support the pilot project activities.

2. Develop user training materials and prepare a training schedule that includes representatives
from all appropriate GIS user groups. Train the pilot project participants in the use and
operation of the core GIS applications and related procedures, the data conversion procedures,
and quality control operations.

3. Perform user testing for the core/priority GIS applications and evaluate all facets of application
functionality from the end users' perspectives.

4. Convert all GIS data coverages for the designated pilot project area and evaluate the efficiency
and effectiveness of the data conversion and quality control procedures. Evaluate and verify
that each data coverage is properly converted in accordance with the database design
specifications.

5. Evaluate the work flow efficiency and effectiveness of the procedures established for processing
all data transactions.

6. Evaluate and document the results of the pilot project (applications and/or products) in a final
repon and present findings to both the technical and any steering committees.
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9 Component I: Implementing the GIS Production Environment

Tasks:

1. Review the results of any pilot project and revise, modify, or enhance all core applications
software/products as required.

2. Review the results of the pilot project and revise, modify, or enhance the data conversion
specifications and quality control procedures as required.

3. Review the results of the pilot project and revise, modify, or enhance the management
procedures as required.

4. Update the conversion workplan/schedule, prepare final procedures manuals, train all personnel
on the data conversion team, and initiate full data conversion operations.

5. Transfer all core applications software to the final production environment. Update the user
manuals and procedural documentation. Conduct final training sessions and phase in any
core/priority GIS applications into production.

6. Implement all required systems administration procedures, user support functions, and
application maintenance operations.
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PART IV

LIST OF PARTICIPANTS



PART IV

List of Participants

Listed below are the city staff who attended training for land use interpretation and basic GIS
software training.

CEBU CIlY STAFF

Rene Sanapo, Secretary to the Mayor
Beatriz Boquescosa, Department of Engineering and Public Works
Roberto Concepion, University of San CarioslWater Resource Center
Cecilia Castre, Department of Engineering and Public Works
Alvin Margallo, Project Request and Monitoring Center
Fernando Openiano, Department of Planning and Development
Romerica Resuera, Cebu Commission on the Urban Poor
Cynthia Amoco, Department of Planning and Development
Juan Guzman, Project Request and Monitoring Center
Emar Montejo, Management Information and Computer Services
Joel Reston, Department of Planning and Development
Roger Diaz, City Assessors Office
Florentino Tabaque, City Assessors Office
Jerry Camomot, Department of Engineering and Public Works

DAVAO CIlY STAFF

Hector Esquerra, Head, City Planning and Development Office
Renato Ramos, Head, City Engineers Department
Ernesto Gutierrez, Officer, City Planning and Development Office
Ernesto Arquero, Officer, City Planning and Development Office
Darwin Sango, Officer, Cil:}' Planning and Development Office
John Cendonio, Assessor, City Assessors Office
Diosdado Lopez, City Computerization Center

NAGA CIlY STAFF

Juan Villegas, Head, City Planning and Development Office
Elmer Gallardo, Planning Officer IV, City Planning Development Office
Job Oliva, Statistician
Chito Palmino, Electronic Data Processing
RoBie Antonio, City Assessors Office
Alex Abiada, City Planning Development Office
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LIPA CIlY STAFF

Sonia Marasigan, Head, Ciry Planning and Development Office (CPDC)
Carlo Umali, Project Evaluation Officer (CPDC)
Elden Acepion, Planning Officer IV (CPDC)
Voltaire Vilanueva, Economist II (CPDC)
Marites Javier Project Evaluation Office II, (CPDC)
Rodlan Katigbak, Planning Officer I, (CPDC)
Cossette Macasaet, Planning Officer II, (CPDC)
Victoria Caguicla, Economist II, (CPDC)
Maribel Acepion, Planning Development Officer II, (CPDC)
Elma Obviar, Project Evaluation Officer, (CPDC)
Mariflor Landicho, Planning Officer III, (CPDC)


