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CHAPTER 1 OUTLINE OF THE STUDY

Table 1.1 Outline of the Study shows a summary of the work.

Table 1.1  Outline of the Study

Items Outline of the Work Work Volume
Collection of relevant
data

Confirmation of contents and collection of
data and materials for the database

Air signal installation Installation of air signals prior to aerial
photography (implemented by FTM)

21 points

Aerial photography 1:20,000 black and white photographs
(implemented by FTM)

7 courses, 123 photos

Ground control point
survey

Calculation of horizontal position by GPS
(implemented by FTM)
Height calculations by simple leveling
(implemented by FTM)

New 17 points

55km: leveling

Compression &
correction of 1:2,000 and
1:500 data

Compression of existing 1:2000 and 1:500
data into 1:10,000 for correction.

1:2,000 data: 34 km2

1:500 data: 52 km2

Aerial triangulation Use of the ground control point survey
results for triangulation using the bundle
block calculation method.

7 courses, 98 models

Digital plotting and
digital compilation of
urban base map data

Available and usable existing data were
utilised. Those that were not were subject
to digital plotting and digital compilation
for the production of a 1:10,000
topographic map.

250 km2

Interpretation and
compilation of land
condition and land use
data

Data interpretation, classification, and
compilation were done using aerial
photographs, satellite images and existing
data.

250 km2

Collection and
production of urban
facility data

Collection and production of data on
waterworks, sewerage, electricity,
communications, and roads.

15 km2

IMS macro-programming Macro-programming of urban facility
(waterworks, sewerage, electricity,
communications, roads) system

Field survey, digitization,
and structuring of urban
base map data, land
condition data, and land
use data.

Field surveys to confirm topographic
information, administrative divisions and
places, etc., undecipherable on aerial
photos and existing topographic maps, for
digitization and structuring.

Workshop Workshop on geographic information
production method, operation and
maintenance, utilization method, etc.

Preparation of Final
Report

Receive the comments made by the
Government of the Republic of Madagascar
on the draft final report, and incorporating
and revising those deemed necessary for the
final report.

Main：
English: 5 copies
French: 10 copies

Preparation of IMS
User’s Manual

Manual on database structure and
specifications and compilation of operation
method.

English: 10 copies
French: 20 copies

Production of CD-ROM,
1:10,000 output maps

Storage of databases in CD-ROM and
production of 1:10,000 output maps.

CD-ROM: 50 sets
Output map: 20 sets
each
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CHAPTER 2 OBJECTIVES OF THE STUDY

The objectives of this study are: (1) to construct a geographic information system

(GIS) database (urban base map (topographic map) data, land condition data, and

land use data; 1:10,000 scale level) for the preparation of an urban infrastructure

development plan and urban plan for Antananarivo City and its surrounding areas,

and (2) to construct urban facility databases (roads, waterworks, sewerage, and

electricity and communications facilities) for the pilot area (15km2 of the study

area).

The study also aimed to transfer techniques to the counterparts through the

conduct of the work and workshops.

Fig. 2.1 Study Area Location Map shows the scope of the study.
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Fig. 2.1  Study Area Location Map

Study area (250 km2)

Urban facility area (15 km2)
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CHAPTER 3 CONTENT OF THE STUDY

3.1 Background of the Study

Antananarivo City, the capital of the Republic of Madagascar, is the largest city

in the country with a population of 1.6 million (1994 estimate). As in other

developing nations, urban and rural standards of living significantly differ, resulting

in the huge influx of rural migrants to the urban area. Accordingly, the drastic

increase in the city’s population is feared to result in the further deterioration of the

living environment as urban infrastructures become incapable of coping with the

situation.

Given this condition, the preparation of an urban development plan for the city is

urgently required. Although an urban development plan was created in 1974 with

the help of the French government, the plan has only been revised once, in 1982.

The French government also extended assistance in the production of topographic

maps essential to planning. Topographic maps at a scale of 1:50,000 to 1:100,000

were produced around 1930, and another at a scale of 1:100,000 was produced 60

years ago and revised in 1975.

In 1985, the basic policy for urban planning in Antananarivo was formulated

through the United Nations Development Program (UNDP). However, concrete

plans could not be made due to the absence of basic information, e.g. latest

topographic maps, making the provision of geographic data for the improvement of

urban facilities an urgent concern. Madagascar also lacks the technology and

experience in large scale topographic mapping, digitizing, and the construction of

geographic information systems, which are needed for urban planning.

Given this background, the Government of Madagascar requested assistance from

the Japanese government in August 1996 for the production of a large scale map

and the construction of GIS databases in order to formulate an urban development

plan and urban infrastructure improvement plan.

In response to the request, the Japanese government dispatched a preparatory

study team to Madagascar, 10 to 28 February 1998, and then a preliminary study

team from 27 June to 6 July 1998. During this period, the preliminary study team

held discussions with relevant government agencies in Madagascar and concluded

the Scope of Work. The study commenced in October 1998 and was completed in

November 1999.
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3.2 Study Specifications

This study constructed the urban base map database, land condition database,

land use database, and urban facility databases according to the following

specifications.

① Urban base map database

− The survey standards adopted for urban base map production are as follows.
Reference ellipsoid: Hayford International (1924 ellipsoid）

Projection Method: Laborde Madagascar Projection

− Aerial photography was carried out in black and white, at a scale of 1:20,000

− For ground control point survey, GPS was carried out for horizontal
positioning and direct leveling for height.

The observation accuracy adopted for direct leveling was the accuracy for

ordinary leveling (within 50mm √S error of closure from one known point to

another, with S representing observation distance; a discrepancy of within

20mm √S for double running observation; with S for observation distance)

stipulated in the Base Mapping Regulations of JICA.

− The bundle method and block adjustment were adopted for aerial
triangulation.

− Digital plotting was carried out at a scale of 1:10,000, with an interval of 5m
between intermediate contours and 2.5m between supplementary contours.

− The map symbols used were the symbols for digital mapping concluded
through discussions with the FTM.

− A unified code system and layer configuration for topographic and
planimetric features were established in accordance with the map symbols.

− Data in each topographic database were classified into points, lines, and
surface data.

− Topographic map characteristics were allocated to each data whenever
necessary.

② Land Condition Database and Land Use Database

− The land condition map was divided into 19 categories, largely classifying
the study area into 3 sections (hills, plain, others) and further subdividing

these sections.

− The land use map was divided into 14 categories using the symbols of the
urban base map as a basis.

− Each data was made into a polygon data.
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③ Urban Facility Databases

− Each facility database is made up of feature data representing the physical
components (pipes, manholes, overhead wiring, cables, etc.) of each facility

and attribute data for secular information.

− Data on map features consist of point, line and surface data, each allocated a
symbol showing the characteristics of the facility involved whenever

necessary.

− Attribute data consists of secular information (pipe diameter, length, height,
date of construction, etc.).

− The map feature data and attribute data were linked using ID numbers.
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3.3 Details of the Study

3.3.1 Urban Base Map

An urban base map at a scale level of 1:10,000 was produced covering

Antananarivo City, the national capital, and its surrounding areas (250 km2). In

contrast with a normal topographic map at a scale of 1:10,000, this urban base map

is very detailed with all houses delineated individually and 5m intermediate

contours, and has various uses therefore.

The conduct of digital plotting and digital compilation also enables the

adjustment of this map into different scales.

Fig. 3.1 Urban Base Map Production Flowchart shows the overall work progress.

Fig. 3.2 Urban Base Map at 1:10,000 shows a sample of the urban base map at a

scale of 1:10,000.
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Fig. 3.1  Urban Base Map Production Flowchart

Collection of Relevant Data

Air Signal Installation

Aerial Photography and
Processing

Ground Control Point Survey

Aerial Triangulation

Digital Plotting

Digital Compilation

Optimization & Use of
Existing Digital Data

Field Identification

Supplementary Compilation

Structuring

Official Approval

Production of Results

CD-ROM
Urban Base

Map
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Fig. 3.2  Urban Base Map at 1:10,000
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3.3.2 Land Condition Map

A land condition map covering Antananarivo City, the national capital, and its

surroundings (250km2) was produced.

The geomorphological features of the city were largely categorized into a hilly

area, a plain area, and others, and these were further classified into detailed

categories, all in all totaling 19. Each category was allocated a specified color and

digital data was produced, in order to enable the use of the map to determine areas

in danger of flooding or collapse. Fig. 3.3 Land Condition Map Production

Flowchart shows the overall work progress.

Fig. 3.4 Land Condition Map at 1:10,000 shows a sample of the land condition

map at a scale of 1:10,000.
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Fig. 3.3  Land Condition Map Production Flowchart

Correction of land condition map

Digitization

Confirmation through field reconnaissance (outcrops, soil study)Confirmation through photo-
interpretation

Land condition map manuscript

Discussions with FTM

Topographic map data Photo-interpretation

Aerial
photos

Collection of relevant data

Classification category draft

Land condition
map

CD-ROM

General field classification



CHAPTER 3　CONTENT OF THE STUDY

3-9

Fig. 3.4  Land Condition Map at 1:10,000
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3.3.3 Land Use Map

A land use map was produced covering the same area (250 km2) as the land

condition map.

The land use map classifies the area into forests, grassland, cultivated land, city

and towns, water area, and others, each of which were then broken down in more

detail (14 categories). Each category was allocated a specified color and digital data

were produced in order to use the map in determining land use conditions. It is also

considered that superimposing the map with the land condition map would be useful

in the future formulation of urban development plans.

Fig. 3.5 Land Use Map Production Flowchart shows the overall work progress.

Fig. 3.6 Land Use Map at 1:10,000 shows a sample of the land use map at a scale

of 1:10,000.
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Fig. 3.5  Land Use Map Production Flowchart
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Fig. 3.6  Land Use Map at 1:10,000
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3.3.4 Urban Facility Databases

Of the study area, 15 km2 was designated as the pilot area, and urban facility

databases (roads, waterworks, sewerage, electric and communication facilities)

were constructed (GIS).

Graphic and attribute data were used to represent data on roads, i.e. length, width.

For waterworks, the use of GIS made it possible to understand the condition of

conduits and valves. For sewerage, GIS enabled the representation and summing up

of the location and material of conduits and manholes. The use of GIS for electrical

facilities enabled the understanding of the condition of cables, electric poles,

substations, and transformers. For communications facilities, GIS made it possible

to understand the condition of manholes, electric posts, distribution devices,

connections, exchange, etc., and allow their calculation. Fig. 3.7 Data Collection

and Urban Facility Database Construction Flowchart shows the work progress.

Fig. 3.7 Data Collection and Urban Facility Database
Construction Flowchart

Input Base Map Production

END

Design of Map Features and Attributes

Data Confirmation and Revision based on
the Field Identification Results

Interview with Urban Facility Managers

Collection of Urban Facility Data

Data Collection and Urban Facility
Database Construction (Input Base

Map Production)

Discussion and Formulation of Urban

Facility Database Specification
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The urban facility data were digitized using the input base map as a reference and

a digitizer, for the construction of each urban facility database. Fig. 3.8 Urban

Facility Data Digitization Flowchart shows the work progress.

Fig. 3.8  Urban Facility Data Digitization Flowchart

Figures 3.9 to 3.13 show samples of urban facility maps.

Base Map Digitization

Base Map Output

Database Structuring

Planning and Preparation

No

Yes

Digitization of Urban
Facility Databases

END

Storage of Urban Facility
Databases

Inspection
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Fig. 3.9  Road Facility Map
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Fig. 3.10  Waterworks Facility Map
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Fig. 3.11  Sewerage Facility Map
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Fig. 3.12  Electrical Facility Map
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Fig. 3.13  Communications Facility Map
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CHAPTER 4 GIS SYSTEM

4.1 System Components

The hardware and software for use with the introduction of GIS were

examined.

(1) Hardware Considerations

When examining which hardware to choose, the following points were

taken into consideration:

• It must be the latest possible hardware, able to withstand further

upgrades.

• Maintenance can be easily performed in Madagascar.

• It must be compatible with existing hardware.

(2) Software Considerations

When examining which software to choose, the following points were taken

into consideration:

• The software must offer upgrades and a support system.

• It must have functions which are compatible with future GIS needs.

• Data must be usable with other software currently in use.

After examining all the above considerations, a latest Gateway desktop

personal computer was selected for its compatibility with existing hardware and its

facility of maintenance.

For software, ArcView was selected for its compatibility with existing

software and its capacity to be used with future GIS applications.

4.1.1 Hardware

Based on the GIS system to be used, the primary hardware components of the

GIS system consist of:

• Gateway desktop computer; E-5250 450 Xeon dual processor

• Gateway VX1100 21" color monitor

• Calcomp 34480 Drawing Board III (A0) digitizing tablet

• HP Designjet 750C plus (A0) printer
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The computer and monitor are used for storing, viewing, editing, and

analyzing the infrastructure data. The digitizing tablet is used for input and

correction of the infrastructure data. The printer is used for creating printed maps of

various infrastructure themes.

4.1.2 Software

Based on the GIS system to be used, the primary software components of the

GIS system consist of:

(1) GIS Software

a) ArcView GIS

ArcView GIS, a desktop GIS software, is used to visualize, explore, query,

and analyze geographic data. ArcView GIS was used to create the IMS

(Infrastructure Management System) interface.

b) Network Analyst

This is an optional software module for ArcView GIS. It provides

additional analysis functions to solve network and routing problems.

c) Spatial Analyst

This is an optional software module for ArcView GIS. It provides

additional analysis functions to model, analyze, and create spatial data and

grids, and solve spatial problems.

(2) Other Software

a) Windows NT4 Operating System (service pack 4)

Windows NT4 provides a professional workstation environment that is

both reliable and secure. As with other versions of Windows, the user

interface is familiar and easy to use.

b) Microsoft Office 97 Professional

A full featured professional office suite featuring a word processor,

spreadsheet, database, presentation graphics, and image editing. These tools

are used to add and modify infrastructure data attributes, create reports, and

manipulate graphics and images.
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4.2 GIS System Structure

4.2.1 GIS System Design

The GIS system was designed to provide two main functions, an interface

which focuses on the infrastructure data, and a general desktop GIS. This was

accomplished by a dual installation of the ArcView GIS software and optional

modules. One installation was used to develop and create the IMS interface to the

GIS functions, and the other version is a standard installation of ArcView GIS. The

diagram illustrates the relation of the design.

Fig. 4.1  Hardware Configuration

4.2.2 Database Integration

A key element of GIS is the ability to link or join descriptive attributes to the

graphical data based on direct or proximal conditions. In most cases there is a

common item such as an unique ID which can be used to link the graphical and

attribute data. Where there is no direct link, a spatial link can be established based

on proximity of features to each other. Linking attribute data to graphical data

provides increased flexibility and analytical options for both the graphical and

attribute data.

Program Menu
or

Desktop Icons

ArcView
GIS IMS

ArcView GIS
functions

ArcView GIS
functions

Geographic
data

Infrastructure
databases
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4.3 Macro-Programming

A series of macro programs were created to establish and control the IMS

interface, and provide a series of preset views of the infrastructure data.

4.3.1 IMS Interface

The IMS interface establishes a direct link to the graphical and attribute data in

the infrastructure databases. It is intended to be an introduction to Facilities

Management. The opening screen proudly displays the FTM logo and credits for the

data. A series of preset views has been established which correspond to the

individual map sheets. There is a view for each infrastructure theme. From any of

these views, features can be selected and analyzed, updated, or output to a printer or

file. All of these functions correspond to the ArcView GIS functions so that there is

no need to learn a new commands and functions if the user is already familiar with

Arcview GIS.

4.3.2 IMS Functions

(1) Input

Data input of graphical and/or attribute data will occur when there is a

need to add to, modify, or maintain the infrastructure data. Graphical and

attribute data can be input through any of several methods which include

digitizing, on-screen digitizing, ascii coordinate input (interactive or from a

file), and data conversion from other formats.

Typically, graphical data is digitized from a manuscript such as a map.

Subsequently the graphical data are checked and edited if necessary.

Alternatively, the data may be digitized with a different software and the

resulting file converted to a format compatible with Arcview GIS. Attribute

data is typically entered using a spreadsheet software such as Excel or a

database software such as Access, or directly into dBase. If not in dBase format,

the attribute data are converted into dBase format to be used with the graphical

data in Arcview GIS.
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(2) Analysis

GIS is a tool that is especially useful to visualize, explore, query, and

analyze data geographically. It can be used to solve problems, identify hidden

trends and relationships, and understand geographic relationships. Arcview GIS

has many methods to analyze the graphical and attribute data using spatial,

surface, statistical, and network functions. Particularly useful are the spatial

and network functions for analysis of infrastructure data. Spatial statistics and

analysis can be used to determine quantities, volumes, and zones of proximal

distance. Network functions are used for routing and planning service areas.

Additionally, the attributes can be statistically analyzed to quantify data and

identify trends. Combining data from 2 or more sources can be very useful for

planning of new facilities. This is one of the strongest features of GIS and

geographical analysis.

(3) Output

The Arcview GIS provides a flexible and intuitive method for producing

printed maps of the infrastructure data. There are many standard map layouts

that can be used or modified at any scale and popular size. For special cases a

custom map layout can be created. Map layouts, graphical data, and attributes

can also be exported to other popular formats, enabling these data to be used

directly in reports, spreadsheets, and other software. The final map layouts can

also be saved to a file for printing later or at another location.



CHAPTER 5　TECHNICAL TRANSFER

5-1

CHAPTER 5 TECHNICAL TRANSFER

This project was implemented making use of various technologies, from aerial

photography to GIS database construction. Some of these technologies were

transferred to the FTM.

5.1 On-the-job Training

(1) Air Signal Installation

This was carried out with the cooperation of FTM, and the agency staff

were trained on the following in the course of the work: manner of allotting

points/marks, deciding the air signal size and material.

(2) Aerial Photography and Processing

This was carried out with the cooperation of FTM, and the agency staff

learned the techniques involved in aerial photography planning, etc., during

the course of the work.

(3) Ground Control Survey

This was carried out with the cooperation of FTM, and the agency staff

learned the techniques involved in the calculation of measured data, effective

calculation methods, and concluding re-surveys.

(4) Production of and Input Base Map

Initially, this was not included in the scope for technology transfer.

However, as a part of the database construction work, it’s inclusion was

inevitable. Transfer of technology relevant to this work was fully discussed

with the FTM and carried out.

(5) Digitization of Urban Facility Data

This was carried out with the cooperation of FTM, and the agency staff

were trained in the detailed processes and simple data inspection methods

during the course of the work.

(6) Others

Due to the strong interest shown in the planning, management, and quality

control methods of the above survey work, the technologies involved were

covered in the technology transfer operations after thorough discussions with

the FTM. In addition, questions in the standard work volume led to

explanations of the empirical figures of Japan.
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5.2 Seminar

The project outline presentation and the handing over of the results ceremony

were held at a seminar as per the following schedule:

1. Date and time 15 September 1999, 09:30―12:00

2. Venue Hilton Hotel

3. Participants Ministère de I’Aménagement du Territoire et de la Ville (9

persons), JIRAMA (4 persons), TELMA (2 persons), BPPA

(2 persons), Japanese Embassy in Madagascar (3 persons),

JICA (6 persons), Sumitomo Corporation (1 person), FTM

(16 persons), press (11 persons), total (54 persons)

4. Time schedule 09:30-10:00 Opening Address by FTM

10:00-10:30 Explanation of the Project Outline

10:30-10:45 Coffee Break

10:45-11:00 Explanation of the GIS System

11:00-11:15 GIS Use and Applications

11:15-11:30 Greetings by the Japanese Government Side

11:30-11:45 Handing Over of the Results Ceremony

11:45-12:00 Greetings by His Excellency Mr. Minister of

Ministère de l’Aménagement du Territoire et

de la Ville

12:00 Closing Address by FTM
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5.3 Workshop

A workshop was held on database construction for FTM technicians, and on

SIG for FTM executives/technicians and related organizations as per the following

schedule:
1. Date and Time 16 to 27 September 1999, 08:45-15:30

2. Venue FTM

3. Participants FTM, JIRAMA, TELMA, AGETIPA

(1) Database construction

Participants: FTM technicians (6 persons)

Period: From 16 to 17 September 1999

Content: � Graphic data input method

� Database structure (graphic data, attribute data, etc.)

� Data input method using MicroStation

� Production of input base map and application

(2) GIS

Participants: FTM technicians (6 persons)

Period: From 16 to 27 September 1999

Content: � Introduction of each database

� GIS software

� ArcExplorer

� IMS

� Spatial Analyst

� PowerPoint

Participants: FTM executives (6 persons)

Period: From 22 to 27 September 1999

Content: � Introduction and applications of each database, analysis using

GIS

� Introduction of ArcExplorer, utilization on Internet

� Copyrights

� Introduction to PowerPoint, creation of a presentation

Participants: Related organizations (8 persons)

Period: From 20 to 24 September 1999

Content: � Introduction of ArcExplorer

� Q&A session on ArcExplorer and databases
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The results to be handed over to FTM by JICA are as outlined below:

1. Inception Report

English  5 copies

French 10 copies

2. Interim Report

English  5 copies

French 10 copies

3. Draft Final Report

English  5 copies

French 10 copies

4. Final Report

English  5 copies

French 10 copies

5. Digital Map databases

CD-ROM 50 copies

6. IMS User’s Manual

English 10 copies

French 20 copies

7. Plotted Maps

1:10,000 topographic map 20 copies

1:10,000 land use map 20 copies

1:10,000 land condition map 20 copies

1:10,000 urban facility map 20 copies

8. Aerial Photographs

1:20,000 negatives 1 set

1:20,000 contact prints 3 sets

The reproduction of the survey results produced and the CD-ROM to be created

for the handling of these results for academic research and socio-economic

development, and not for profiteering, will be allowed under the authority of JICA

and FTM.
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This study not only aimed to produce a 1:10,000 scale-level urban base map and

construct land condition and land use databases for Antananarivo City and its

surroundings (250 km2), it also constructed urban facility databases (road,

waterworks, sewerage, electricity, communications) for the pilot area (15 km2 of the

study area). With the cooperation of various relevant agencies, particularly FTM,

field surveys and the corresponding work in Japan were carried out smoothly in

about a year, from October 1998 to November 1999.

The surveys carried out this time tried to use as much of the existing 1:500 and

1:2,000 digital data as was possible in consideration of work efficiency and to cut

costs, although surveys were carried out to gain data on areas that were totally

without any past records. During the conduct of the survey work, technical transfer

– in aerial photography and ground control survey – was carried out in the form of

on-the-job training. Overall, FTM is highly technologically capable, a qualification

that is forecast to further improve through actual involvement in the project

implementation process.

As also mentioned in the earlier reports, topographic maps of the country were

produced by the French in 1930 at scales of 1:100,000, 1:50,000, and 1:10,000, all

of which have been revised only in 1975. The nation did not have a highly accurate

and good quality topographic map that would be useful in the preparation of

calamity (e.g. earthquakes, flooding) countermeasures and urban development

planning. These deficiencies only impede any action that could be taken to counter-

act the following problems that further intensify in Antananarivo City and its

surroundings. The databases constructed in this study are expected to strongly

contribute in solving these critical problems.

① Soil erosion in the hills due to the excessive urbanization.

② Flooding in the plains in the rainy season due to poor drainage
conditions.

③ Development of slums due to drastic influx of rural migrants.

The use of the constructed databases would enable predicting the occurrence of

soil erosion, designating areas that will be flooded, determining the installation of

effective drainage facilities and the construction of various urban facilities, as well

as restricting population inflow that would render these urban facilities inefficient.

These databases are also expected to contribute significantly to the formulation of

an urban development plan that would be in harmony with natural and social

environmental conditions. The republic is famous for its rich forest resources and

indigenous fauna and flora species, however, unplanned development projects

implemented in recent years have rapidly destroyed these resources. These

databases are therefore expected to fundamentally contribute to the preservation



CHAPTER 7　CONCLUSION AND RECOMMENDATIONS

7-2

and conservation of the natural environment.

In contrast with the use of analog data, the digitized data will facilitate the

alteration of map scale, revision and preservation of secular changes, etc., and

meeting the diversified needs of the users.

Being an experimental task (pilot study), the use of the urban facility databases

may be limited at present. FTM, however, is expected to become capable of

independently operating these databases for other uses through the experience and

skills gained from on-the-job training, training in Japan, workshop at the site, etc,

carried out under this project – activities that mainly focused on GIS data update

and expansion techniques.

However, as the databases created in the course of this study are incomplete,

necessary data must be added in the future in order to move toward the full use of

GIS as explained below.

The use of GIS would provide topographic map data (contours, water system,

vegetation, villages, farmlands) useful in classifying the elevation, slopes, water

system, vegetation, land use conditions, etc., in the study area.

Data on urban facilities (road, waterworks, sewerage, electrical facilities,

communications facilities) can be used for the management and planning of the

expansion of these urban facilities.

Land condition data (geomorphological classification) can be used to determine

the dangers of collapse and flooding. As for the land use data, overlaying the land

use classification data with the land condition data would provide the fundamental

information necessary for the formulation of the following development plans:

housing development, industrial area development, commercial area development.

We seriously hope that these will be useful for the formulation of an urban

development plan for the city of Antananarivo, and sincerely express our heartfelt

gratitude to every person and agency concerned for the cooperation they have given

us during the course of the study.
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