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1. Outline of the Study

1-1. Background of the Study

In the City of Djibouti, the capital city of the Republic of Djibouti, the recent economic development in the
Republic and advancement of desertification in the countryside have accelerated the inflow of population
into the City, resulting in a concentration of 350 thousand persons, about 43% of the total population (about
820,000), in the City. The incoming people are living in a disorderly manner in a suburban area not yet
developed for residential purposes, where infrastructure such as roads and water and sewerage systems is
underdeveloped, obstructing socio-economic stabilization.

Under such circumstances, the Government of Djibouti is preparing to establish a development plan in
order to address urban problems in the suburbs of the City. However, the basic data to be used for
planning, i.e., the existing large-scale topographic maps are outdated and do not identify the range of the
urban area that is expanding year by year according to the population growth. Although donors such as
the EU, World Bank, and French Agency for Development, are implementing projects for developing
infrastructure such as water and sewerage systems in the suburbs of the City, the lack of topographic maps
is requiring them to implement current-condition surveys and topographic surveys in each project.
Therefore, there is a high need for developing comprehensive, large-scale digital topographic maps for the
entire City that can be used for current-condition identification and draft planning. Against such a
background, the Government of Djibouti requested the Government of Japan for technical assistance for
developing data of large-scale digital topographic maps of the City.

In response, the Japan International Cooperation Agency dispatched a Study Team for establishing a
detailed plan in September 2011, discussed with the Ministry of Equipment and Transport (hereinafter
referred to as MET), an implementing organization of the Government of Djibouti, regarding digital
geographic information in the center and suburban area of the City, reached an agreement, and signed a
Record of Discussion (R/D) as of September 14, 2011. This project was implemented for a duration of
two years from March 2012 based on the R/D.

1-2. Objectives of the Study
This Study has the following objectives:

(1) To carry out aerial photography of the central city and surrounding area of Djibouti City (an area
of 300km®) in Djibouti and to create the orthophotos on the scale of 1/2,500 (with a ground
resolution of 20cm).

(2) To create digital topographic maps on the scale of 1/2,500 and GIS basic data of the central area
of Djibouti City (an area of about 100km?).

(3) To carry out technology transfer to the Topographic Section, Department of Equipment
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(hereinafter referred to as “TSDE”) of MET which is the counterpart agency in Djibouti, so as to
give them an understanding of topographic mapping technology and partial correction (updating

of the “geographic information data”).

1-3.  Target Areas of the Study
The target areas for aerial photography and developing the orthophotos and digital topographic map in this

Study are shown below.

LEGEND

¥ Points on the Levelling route

A GPS survey point
Levelling (140km)
*  Photography (8 courses, 262 photos. 229.7 line~km}

Figure 1 Target Area of the Study
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Table1 Work Items and Volume

Work Work Description Remarks
Volume

Control point Orientation origin: 2
survey / 34 points points Work in Djibouti
Installation of aerial P Control points: 32 (Technology transfer)
markers points

. Simple leveling Work in Djibouti
Leveling 28 routes Route length: 143km (Technology transfer)
Aerial photography ?n;:;;;:es, 262 Image resolution: 20cm | Work in Djibouti

o . Work in Japan
Aerial triangulation | 256 models Work in Djibouti (Technology transfer)
Creation of 112 sheets Color images Work in Japan
orthophotos (300km?°) Image resolution: 20cm P
Field verification 49 sheets 1/2,500 Work in Djibouti (Technology transfer)
Field completion (110km®) ’ . &y
Digital plotting / 49 sheets 1/2.500 Work in Japan, Work in Djibouti
compilation (110km®) ’ (Technology transfer in updating)
?&g t?ileigmp ilation 49 sheetzs 1/2.500 Work in Japan, Work in Djibouti
completion (110km") (Technology transfer in updating)
. 49 sheets Work in Japan, Work in Djibouti

Map symbolization (110km?) 1/2,500 (Technology transfer in updating)
Digital data 49 sheets 1/2.500 Work in Japan, Work in Djibouti
structurization (110km?) ’ (Technology transfer in updating)
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1-5. Final Qutputs
The following lists the outputs from this Study.
Table 2 Reports Prepared and Outputs Created in the Study
Item Quantity Remarks
(1) Study 5 copies in Japanese Submit 10 copies in French and 10
report Inception Report (IC/R) 15 copies in French copies in English to the
15 copies in English Government of Djibouti.
5 copies in Japanese Submit 10 copies in French and 10
Progress Report (PR/R) 15 copies in French copies in English to the
15 copies in English Government of Djibouti.
5 copies in Japanese Submit 10 copies in French and 10
Interim Report (IT/R) 15 copies in French copies in English to the
15 copies in English Government of Djibouti.
Draft Final Report (DF/R)
. Submit 10 copies in French and 10
. 15 copies in French .o .
Main report 15 copies in Enelish copies in English to the
P £ Government of Djibouti.
. Submit 10 copies in French and 10
15 copies in French . .
Summary 15 copies in English copies in English to the
Government of Djibouti.
Summary in Japanese 10 copies in Japanese
Lo Submit 1 copy in French to the
Work manual 2 copies in French Government of Djibouti.
Final Report (F/R)
Lo Submit 10 copies in French and 10
. 15 copies in French . .
Main report 15 coies in Enelish copies in English to the
P & Government of Djibouti.
.o Submit 10 copies in French and 10
15 copies in French . .
Summary 15 copies in English copies in English to the
Government of Djibouti.
Summary in Japanese 10 copies in Japanese
.o Submit 1 copy in French and to the
Work manual 2 copies in French Government of Djibouti.
(2) Outputs 1) Orthophoto maps 2 sets Sgbmlt '1 set to the Government of
Djibouti.
2)  Field verification results 1 set Sgbmlt .1 set to the Government of
Djibouti.
3)  Aerial triangulation results 1 set ]S)?R)ngill set to the Government of
4) Digital data files
1/2,500 topographic mapping Submit 1 set to the Government of
2 sets .. .
data Djibouti.
1/2,500 GIS basic data 2 sets Submit I set to the Government of
Djibouti.
1/2,500 topographic mapping 3 sets Submit 1 set to the Government of
data in PDF format Djibouti.
Digital aerial photo data 1 set Sgbmlt .1 set to the Government of
Djibouti.
Final report 1 set
3)  Booklet I set gflgilzleell rlr(l);)psseitzse' 5 sets
6) Report on quality management 1 set
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1-6. Items Discussed
The topics and details of discussion between the Study Team and TSDE of MET, a counterpart organization

in this Study, are shown in the table below.

Table 3 Discussion Topics with the Counterpart

Discussion topic Timing Details Remarks
. Work area, work amount, The counterpart agreed with
Inception Report March 2012 work policies, and final outputs the Study Team’s proposal.
Specifications of Reference coordinate system, Determined through
topographic maps March 2012 map symbols, and discussion
POgTap P GIS basic data specifications
Technology transfer items, The counterpart agreed with
Technology transfer March 2012 equipment, and workers the Study Team’s proposal.
Work progress, subsequent work | The counterpart agreed with
Progress Report October 2012 schedule, and the Study Team’s report and
utilization promotion study proposal.
\Ygﬁolt) irgfrzis(’i utilization The counterpart agreed with
Interim Report September 2013 pro? ’ the Study Team’s report and
achievement level of technology
proposal.
transfer
Proposal on geographic The counterpart agreed with
Draft Final Report January 2014 information data utilization and the Study Team’s report and
TSDE enhancement proposal.

Figure2 Determined Topographic Map Symbols (example)
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Year | Month Work in Japan Work in Djibouti
2 Collection, marking, analysis of information
3 Creation of IC/R - - - -
Discussion on IC/R | | Installation of aerial markers |
4 Discussion on specifications and technology transfer Aerial photography
5 Utilization study and seminar Control point survey
6
Aerial triangulation
2012 7
Creation of orthophotos
8
9 Creation of PR/R
10 Discussion on PR/R
Field verification
11
12
1
2
Digital plotting
3
4
5 Technology transfer for
updating of topographic Discussion and proposal on publicizing and
6 Digital compilation maps supplying geographic information data
2013
7
8 Creation of IT/R
Discussion on IT/R
9 Field completion
10 . - ! i
Digital compilation after field completion
11 Map symbolization !
Structurization of digital data
12 Creation of DF/R
1 | Discussion on DF/R | | Technology transfer for updating of topographic maps
Creation of data file | - S . N
2014 2 Promotion of utilization Seminar for promoting utilization
Creation of F/R |
3

Figure 3 Project Workflow
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The names and work assignments of the members of the Study Team are shown below.

Table 4

Names of Study Team Members and Work Assigned

Survey operations under

Name Details of operations
charge
- Management and supervision on the study
tions i 1
Masakuni Team Leader / Digital OPCrations In genera
o - Planning and evaluation of technology transfer
NAKAYAMA compilation
(including holding of seminars)
- Coordination with relevant organizations
Daikichi NAKAJIMA | Aerial photography - Management of aerial photography
Atsushi MOCHIZUKI | Control point survey 1 - Guidance, management, and technology transfer on
Tadaaki ) GNSS observation and leveling
Control point survey 2 L.
TOMITA - Technology transfer on pricking
Field verification / Field
Daikichi NAKAJIMA
completion 1
- Guidance and technology transfer on field
Toshiyuki Field verification / Field
verification and field completion for topographic
WAKABAYASHI completion 2
maps
Tadahiko Field verification / Field
SEKIGUCHI completion 3
Updating of topographic - Guidance and technology transfer on technologies
Daikichi NAKAJIMA
maps (technology transfer) required to update topographic maps
Kaoru - Guidance and technology transfer on creating a
TSUDA Utilization promotion system required to promote utilization (including
Akira OTA holding of seminars)
Tomohiro KOYAMA
Interpreter - Interpretation and translation
Tomoyuki OTANI
Takashi Operation coordination /
- Operation coordination as well as guidance and
SHIRAI Assistance in field
technology transfer on field verification and field
Hayato FUKUOKA verification and field
completion for topographic maps
James WATSON completion




2. Study Outputs and Proposals

This section describes the outputs of this Study and the achievement levels for the study purposes.
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It also

provides proposals on the system for using the study outputs continually after the end of this project.

2-1. Study Outputs

a Development of large-scale geographic information data

The following geographic information data has been developed in this Study.

This

information, being large-scale (meeting the 1/2,500 level specifications) and digital data, is

expected to be applied to a wide range of uses for the development of the City of Djibouti and

the Republic of Djibouti.

Table 5 Geographic Information Data Developed in the Study

Geographic

information type

Specification

Quantity

Remarks

Common uses

Orthophotos

20 cm resolution

300 km’
112 map sheets

See Chapter 3-11

Land use survey
Vegetation survey
Housing survey
Land readjustment

Topographic maps

1/2,500 level

110 km’
49 map sheets

See Chapter 3-21

Urban planning
Road/railroad planning
Water/sewerage system
planning/management
Disaster prevention/security
planning

GIS basic data

GIS basic data

1/2,500 level

110 km’
49 map sheets

See Chapter 3-22

Distribution
planning/management
Facility planning/management
Irrigation planning
Afforestation planning

Port planning/management
River improvement planning
Landscape planning
Agricultural
planning/management
Topographic analysis
analysis/survey

) Outputs of technology transfer

The technology transfer in this Study was provided with a focus on “partial revision (updating

of geographic information data)” to allow the TSDE staff to update the above spatial
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On the other hand, the “topographic mapping technology” was transferred with a focus on

theory. The technology transfer items were determined through discussion with TSDE before

the technology transfer was implemented.

The TSDE engineers were inexperienced in the basic work procedures such as the operation of

equipment to be used.

In consideration of this point, the technology transfer was implemented

according to the goals set for each process, and the achievement levels of the technology

transfer goals were evaluated as shown in the table below.

As a result of technology transfer, the TSDE staff attained a technical level with which they

could conduct “partial revision (updating of geographic information data)” and understood the

theory of “topographic mapping technology.”

Table 6 Outputs of Technology Transfer

Item Og:::itll:n Goal setting Achievement level Current technical level
The engineers understood appropriate
. . Capability of materials, forms, and colors of aerial markers | Capability of installing
Installation | Installation Jucting th di ; Ut foh ] mark ired
of acrial of acrial conducting the corresponding to image resolutions of photos | aerial markers require
same operation and conditions on the ground. for aerial photography
markers markers LR : . . .
as in training The installation work performance improved | on their own
as they repeated the operation.
The engineers understood the basic items
such as coordinate systems and map
Field projection. Capability of making a
. The engineers understood point allocation control point installation
reconnaissa : - ; .
according to the photographing plan. Inthe | plan using topographic
nce for : . . -

: future, TSDE can plan point allocation on its | maps and selecting and
selection of h Jucti | poi nstalli | ;oi
control own when conducting new control point installing control points

oints Capability of survey. in the field using a
p pabrity The engineers understood the basic handheld GPS
conducting the . fhandheld GPS . h
Control same operati operations of handhe receivers such as
peration
. . . registration of points and point names.
point as in training - - -
survey and (survey planning The engineers understood basics and basic B '
analvsis and GNSS operations of GNSS survey. Capability of planning
¥ GNSS . They can conduct static observation of new and conducting
. observation and . o
observation analysis) points by themselves. observation in GNSS
¥s Applicative operations such as kinematic survey on their own
survey are also possible.
The engineers understood basic operations of | Capability of
analysis software. downloading GNSS
GNSS They understood how to examine the analysis | observation data and
analysis results and set limit values. conducting baseline
They can conduct observation and analysis of | analysis, and 3D net
TSDE’s own new control points network. adjustment calculation
. . Cap ablh.ty of The engineers were able to conduct - .
Leveling Leveling conducting . N Capability of conducting
and and observation and observation using dlgltal levels. . observation and
. . . . They were able to prick necessary points on S .
pricking pricking calculation using photos calculation in leveling
digital levels )
Field Pre-interpre | Capability of The engineers understood what to do in field | Capability of conducting
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verification | tation applying the verification and the verification items (map pre-interpretation
technology to symbols). without problems
updating of Capability of acquiring
. topographic maps The engineers learned to check the plammetnc features and
Field Feation i th h trouble usi reflecting them on the
verification V}f r1h ca(tifnlét%rrlissm d(gl)lrtﬂrlnu% trouble using topographic mapping
the handhe an Ophotos. data using the handheld
GPS
Marking of The engineers understood what to do in the
field check and marking process (omissions, Capability of marking on
verification errors, and edge matching between map digital maps
results sheets).
Learning of basic The engineers understood the procedures for
Updati knowledge and P - . g
pdating Undating of | computer digital plotting and digital compilation.
of P g¢ pu They understood the method of map Acquisition of basic
.| topographic | operations S .
topographi . symbolization. understanding
maps required to . . ..
¢ maps undate They need to continue to receive training on
p . computer operations.
topographic maps
A3 Outputs of promotion of utilization

To promote effective and widespread use of geographic information data developed in this

Study, TSDE and the Study Team carried out the activities listed in the table below. After the

study by and information exchange among stakeholder organizations and potential user

organizations, the stakeholder meeting for geographic information data was launched.

Table 7 Activities for Promoting Utilization

Activity Timing Details Remarks
Fact-finding survey on promotion Survey of stakeholder organizations and | See Chapter
L . March 2012 4 S
of geographic information data potential user organizations and needs survey | 3-6
. . . I See Chapter
Utilization promotion seminar 1 March 2012 Explanation on p roject outline and utilization 3-7 and
examples and questions and answers A .
ppendix-5
Individual explanation to  stakeholder
Discussion and proposal of organizations and potential user
methods for publicizing and organizations, demonstration of  GIS | See Chapter
. . . June 2013 o
supplying geographic information utilization 3-16
data (Stakeholder survey) Fact-finding, discussion, etc. on publicizing
and supply of geographic information data
Discussion and proposal of Exchange and sharing of information on
methods for publicizing and September sharmg . and updating  of  geographic | See Chapter
supplying geographic information 2013 information data 3-18 and
. Fact-finding, discussion, etc. on publicizing | Appendix-9
data (Stakeholder meeting 1) L !
and supply of geographic information data
Stakeholder mecting 2 January 2014 Proposal on data publicizing and supply | See Chapter
system 3-25
Utilization promotion seminar 2 January 2014 | Project output report See Chapter
Proposal on utilization 3-26
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Table 8 Relationship between Relevant Organizations and the Study

Final Report

Organization

Utilization
promotion
seminar 1

Stakeholder
survey

Stakeholder
meeting

1 2

Utilization
promotion
seminar 2

Topographic Section, Department of
Equipment (TSDE), Ministry of Equipment
and Transport

O

O

O O

O

Department of Statistics and Population
(DISED)

Djibouti Center for Research Studies
(CERD)

O
O

Djibouti Electricity (EDD)

O

Department of Cadaster

Djibouti National Water and Sanitation
Office (ONEAD)

O

O

Department of Housing and Urban Planning

Department of Environment

O|0] O |O

O [0 || & [\ || W

Division of Large Construction, Department
of Agriculture

10

Djibouti Road Maintenance Office (OVD)

11

Department of Citizen Protection, Ministry
of Interior and Decentralization

O
O

12

Dijibouti City Hall

13

University of Djibouti

O|0| O |O] O |O]O] O |O|0] O | O

14

Djibouti Ports & Free Zones Authority

15

Djibouti Social Development Agency

O|0|0|0| O

16

Djibouti International Airport

17

Civil Aviation Authority

18

Port of Djibouti

OO

19

National Office of Copyright and Related
Rights

O

20

Disaster Risk Management Office

21

Department of Maritime Affairs

O|0] O [O|0|0|0|0

22

Djibouti Telecom

23

Road Maintenance Fund

24

National Meteorological Agency

25

Office of Industrial Property and Commerce

26

Djibouti Railway Company

27

Coast Guard

28

Central
Equipment

Laboratory of Building and

29

UNDP Representative Office

30

WEFP Representative Office

O|0] O |O0|0|0]|0|0|0
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2-2. Proposal on Utilization of Geographic Information Data and TSDE
To have the geographic information data developed in this Study updated by TSDE continuously using the
technology transferred in this Study and put it to continuous, widespread use in the Republic of Djibouti, it
is advisable to construct and manage a system for utilizing geographic information data centered around
TSDE in collaboration with organizations in and out of the Republic.
In this regard, proposals on the following items from the middle and long-term perspectives are
summarized:
+ Proposal on the operation of stakeholder meetings
* Proposal on development of a system for publicizing and supplying data
+ Proposal on enhancement of TSDE

l Enhancement Management and enhancement l
of relationships and request of relationships
International aid Stakehplder
- organizations . B meeting ]
Sharing of topographic map
JICA > TSDE Member
update information
AFD Member
Publicizing
and supply
i Data update Geographic > Member
wB Assistance P information
Etc. Stakeholders
Selling of data
v &
General users Users

Figure 4 System for Updating and Utilizing Geographic Information Data (conceptual diagram)

2-2-1. Proposal on Holding of Stakeholder Meetings

On January 21, 2014, the second stakeholder meeting was held in succession to the first stakeholder
meeting (September 2013) which was aimed at becoming Djibouti’s central organization for “utilizing” and
“updating” the outputs of this Study.

In the second stakeholder meeting, the participants shared information again on the overview of the Project
and utilization of the outputs and exchanged opinions on the importance of continuously holding
stakeholder meetings in relation to the establishment of an organization required to “utilize” and “update”
the geographic information data.

In the meeting, the Study Team made the proposal shown below as the term-by-term goals for the

12
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management of stakeholder meetings to be held in the future.

For the management of meetings in the future, the assumed leader is the “Ministry of Equipment and
Transport” and the assumed permanent members are “Djibouti Electricity (EDD),” the “National Water and
Sanitation Office of Djibouti (ONEAD),” “Djibouti Telecom,” “Djibouti Center for Research Studies
(CERD),” the “Ministry of Housing, Urban Planning, Environment, and Land Management,” the “National

Office of Copyright and Related Rights,” and the “Topographic Section.”
Furthermore, the immediate goal is for the stakeholder meeting to establish a basic sharing system for
digital topographic maps by around April 2014 when the outputs of this Study are supplied from JICA to
Djibouti. This goal was included in the speech made by the Vice-Minister of the Ministry of Equipment

and Transport and is expected to be achieved.

Table 9 Middle and Long-term Goals of Stakeholder Meetings

Item Timing Goals

Selection of the leader

Screening of permanent members

By the end of study Decision on management rules (such as frequency of meeting)
(by April 2014) Schedule and setting of goals by term

Establishment of a system for “sharing” and “utilizing” geographic

information data

Stakeholder Division of roles among organizations in sharing and updating of geographic
meeting information data

Middle-term goals

Discussion on roles and rules in continuous holding of stakeholder meetings,
extraction of problems in sharing and updating geographic information data
continuously, and discussion on necessary enhancement of organizations and
human resources, improvement of equipment, etc.

Continuous  sharing/updating and publicizing/supply of geographic

Long-term goal . .
& & information data

2-2-2. Proposal on Development of System for Publicizing and Supplying Data

Through the utilization promotion seminars, stakeholder survey, and stakeholder meetings, the stakeholder
organizations were able to share information on the content of the topographic map information data and
utilization effects. However, it is considered necessary to establish and enhance rules and systems for
publicizing (supplying and selling) and managing (sharing and updating) the digital topographic maps
through continuous management by the stakeholder meeting. Therefore, the Study Team made proposals

as shown below.
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Table 10 Middle and Long-term Goals of Data Supply

Item Timing Goals
Conduct market research and estimate on geographic information to
set appropriate prices at which to sell the study outputs (DJF 3,000 to
5,000 per printed map seems appropriate).
Middle-term goal Among the permanent members of the stakeholder meeting, an

Improvement of
sales channels

organization that has experience in selling topographic maps (€.g.,
CERD) will take the initiative in managing the supply and sale of
data.

Long-term goal

Enhance the TSDE organization and improve the sales system by
TSDE both on hardware and software bases.

Handling of
software copies

Middle-term goal

Prevent illegal transfer to a third party using papers (Application for
supply of digital topographic data) (Appendix-1).

Long-term goal

Make internal rules about handling of applications to the National
Office of Copyright and Related Rights and digital geographic
information according to the examples of neighboring countries.

2-2-3. Proposals on Enhancement of TSDE

To ensure continuous update and utilization of geographic information data, it is indispensable to enhance

TSDE in terms of organization and finance.

in the table below.

The proposals on the enhancement of TSDE are summarized

a Proposals on organizational enhancement of TSDE

Even before this Study, TSDE had been considering organizational upgrade (National
Directorate of Topography and Geodesy: Direction national de Topographie et de la Géodésie)
and enhancement. In the September 2013 interview that the Study Team had with the
Minister of Equipment and Transport, the upper organization of TSDE, the minister gave
positive answers about the organizational enhancement of the Topographic Section.

If the sections of this organization (Administration Section, Geodesy Section, Mapping Section,
and Topography Section) have an equivalent scale (in terms of human resources and
equipment) to the current Topographic Section, Department of Equipment and gain a budget
with which they can carry out the operations listed in the table below according to middle and
long-term goals, there will be a higher possibility that TSDE takes the initiative of the relevant

organizations to promote continuous utilization and updating of topographic mapping data.
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Table 11 Organizational Enhancement and Middle and Long-term Operation Goals

Department

Middle-term goal

Long-term goal

National Directorate of

Unification of information regarding
topography, mapping,

Topography and Fostering of engineers photogrammetry, and geodesy
Geodesy Fostering of experts and senior
engineers
Administration
Enhancement of relations with public Y
S T . Administration
Administration organizations in Djibouti Operation of selling scooraphic
Section Establishment of cooperative structure P & geograp

with private companies and donors of
developed countries

information data

Geodesy Section
Mapping
Section
Topography
Section

Development of networks of control
points and benchmarks in Djibouti and
its periphery

Updating of topographic maps (Secular
change correction)

Cooperation in creation of control maps
for urban infrastructure

Survey operation related to improvement
of urban infrastructure

Development of networks of
high-accuracy national benchmarks

Creation and printing of various
topographic maps

Creation of ortho images

Development of spatial information
database

Development of new road maps and
creation of road management maps
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— <Current>
* A number inside brackets represents the number of members.
Minister
Minister’s Secretariat
General Director
Secretary General
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Work Survey and Direction Team
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Resource and Direction Team Administration
—— Work Survey and Direction Section
Team Geodesy Section
Infrastructure Facility Mapping Section
Maintenance Team Topography
Section
------ Topographic Section (TSDE)

Figure5 Concept of Organizational Enhancement of TSDE (upper: current, lower: conceived)
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) Proposal on technology enhancement of TSDE
The technology of control point survey (GPS survey, leveling, etc.) was smoothly transferred to
improve the operation efficiency of TSDE, by giving lectures on theories and OJT using the
latest digital equipment based on the technology of ground survey, etc. carried out by TSDE
before this Study.
The technology transfer for “partial revision (updating of geographic information data)”
successfully transferred the method of updating data using the existing equipment and the
equipment to be provided in this Study. In the future, it is advisable to actually carry out
updating operations using information on topographic data updating (design charts, completion
charts, etc.) to be acquired from stakeholder organizations in order to brush up and learn
efficient use of the technologies acquired in the technology transfer of this Study. Furthermore,
opportunities for review and repeated practice should be gained through actual work regarding
the practical applications and quality control using the GIS software, which remained as future
tasks in the technology transfer of this Study.
Although the long-term goal of TSDE is expected to be creation of new topographic maps, this
Study covered only theory-based transfer of technologies related to such operation (aerial
triangulation in digital photogrammetry system, creation of DTM and ortho images, and
acquisition of 3D data in stereo environments). To put the technologies to actual use, therefore,
it is necessary to learn new technologies such as software operation procedures, etc.
Regarding this matter, it is advisable to develop a photogrammetry system and learn the
technologies for acquiring 3D data in a stereo environment when the TSDE engineers are
accustomed to the topographic map updating work and can carry out the work efficiently.
When the engineers learn the 3D data acquisition technology, it is advisable to select hardware
and software according to the operators’ technical level and scales of work and budget. One

of the possible solutions is to utilize the dispatch of experts from international aid organizations.
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3. Details and Results of Work Done

3-1. Collection, Sorting and Analysis of Related Materials and Information [Work in
Japan]

The map symbols (Draft) were prepared based on the materials collected by the Preliminary Study Team,

the results of the study made by PASCO and the information procured in Japan. The collected materials are

listed below.

Table 12 List of Collected Materials

Source No. Contents

Government Ordinance for Public Works, Urbanization and Housing Organization

(1990)

List of Officials of Topographic Section

List of Survey Equipment owned by Topographic Section

Topographic Maps owned by Topographic Section (including the maps of Djibouti
City)

Report on 2008 Activities of Topographic Section

Recommendations for Setup of Survey Department

Main Statistics in the Country of Djibouti

Road Route Maps of Djibouti

Range of Barbara District for Topographic Mapping (French Agency of
Development)

Recommendation for Topographic Mapping of Barbara District (GeoBase)

Recommendation for Topographic Mapping of Barbara District (Urbaplan)

Materials of Djibouti Mapping Project (World Bank)

Waste Treatment Facility Plan Map for the South of the International Airport of
Djibouti (Delegation of the EU to Djibouti)

Report on the Study of Mini-Dam Construction (Department of Large Energy and
Water Works)

7 | Electricity Plant Management Diagram (Electricité de Djibouti)

8 | Brochure regarding investment in Djibouti (National Investment Promotion Agency)

Materials
related to
TSDE

I B~ Wi

—

Others

DN R WIN

o)}

3-2. Preparation of Inception Report (IC/R) [Work in Japan]

The Inception Report was prepared through analysis and examination of the Terms of Reference (TOR), the
Report on the Preliminary Study and the above-mentioned collected materials. The issues pointed out in
the meeting for discussion of the Inception Report held on March 8, 2012 were reflected in the Inception
Report and English and French-language versions of the report were also prepared.

3-3. Explanation and Discussion of Inception Report (IC/R) [Work in Djibouti]
The Study Team discussed the content of the Inception Report with MET and explained the details of study,
implementation policies, etc. The contents of explanation and discussion were summarized in minutes of

meeting (M/M), which were signed by both the parties on mutual agreement (Appendix-3).
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3-4. Discussion of Specifications [Work in Djibouti]
MET and the Study Team made discussions on the specifications of the 1/2,500 digital topographic maps

and orthophotos to be created and determined to use the specifications of the topographic maps in this

Study shown below in the discussion.

Table 13 Topographic Map Specifications Determined

Item Matters Determined
Height criteria As per the results of survey of existing benchmarks
Reference ellipsoid GRS80
World geodetic system ITRF2005
Central meridian 42°30'E
False Easting (m) 130000.000
False Northing (m) 0.000
Scale factor 0.9999
Items acquired for plotting 213 items
Contour intervals Index contour: 10m; Intermediate contour: 2m
Map sheet size 1.5km x 2km
Cette carte topographique a été réalisée conjointement par 1’Agence
Annotation Japonaise de Coopération Internationale (JICA) et le Gouvernement de la

République de Djibouti, dans le cadre du Programme de Coopération
Technique du Gouvernement du Japon.

BEON ™
o RO

Ja

Figure 6 Printed Map based on Determined Topographic Map Specifications
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3-5. Collection and Sorting of Existing Materials [Work in Djibouti]

In addition to the information collected in the preparatory and preliminary works in Japan, related materials
and information were also collected in Djibouti through the exchange of information with the counterparts
and organizations related to other ongoing projects in Djibouti; information on the collected materials was
incorporated into the Project under this Study and was used as reference materials for the utilization of the

topographic mapping data and GIS basic data to be created in this Study.

3-5-1. Information on Existing Survey Results
The collection of existing survey results and field reconnaissance found some existing benchmarks and

control points that can be used in this operation.

Table 14 Collection of Survey Results

Information Description Reflection on the Study

Origin N.8 and other several control points were | There were several existing control
confirmed. points, but their accuracy on the world

; geodetic  system could not be
confirmed. In this Study, therefore,
two control points were selected and
observed by the GNSS continuously
for 48 hours in order to determine the
coordinates of the control points in the
world geodetic  system  through
baseline analysis with the GIS points in
neighboring countries.

Existing
control point

Several benchmarks that can be used in this Study | Several benchmarks were checked and

were confirmed. after confirming that they could be

s : '5.3. \é} used in this Study, those marks were

’W included in the leveling routes to

determine the elevation of each new
benchmark.

Existing
benchmark

3-5-2. Information on Agencies Expected to Utilize the Outputs of the Study
Following the collection of existing materials and the information available in Djibouti, interviews were
held with the following agencies on the utilization of the outputs of the Project. The results of the

interviews are provided in the next chapter.
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Table 15 List of Interviewees

Name Agency Title

1 | Ahmed Hassan Moyaleh Technical Adviser

2 | Mohamed Moussa Ibrahim Minister

3 | Adou Ali Adou MET Secretary

4 | Mahdi Abdillahi Sougouleh Vice Director of Department of Equipment

5 | Hassan Ahmed Ibrahim Chief of TSDE

6 | Mohamed Ali Hassan Director of Department of Equipment

7 | Oumar Sow Ministry of Housing, Urban | Urban Planning Expert

8 | Warsama Ali Planning, Environment and | Mapping and City Planning Expert

9 | Mohamed Ali Houssain Land Management Vice Director

10 | Nachoian Ahmed Ministry of Water, Energy Watgr and Sanitary Survey Planning

11 | Abdourahman Houssein and Natural Resources Assistant Dlre(j,tor of Planning D(—‘fpartment,
Water and Sanitary Survey Planning

3-6. Fact-finding Survey on Promotion of Geographic Information Data [Work in

Djibouti]

The results of interview survey on the above organizations have been summarized as basic data for future

popularization methods and utilization promotion with a focus on distribution and selling statuses of

geographic information data and the Djiboutian people’s understanding of maps, etc.

following problems were found as of the timing of interviews.

Consequently, the

Table 16 Interview Results

Organization Survey result
TSDE did not supply spatial information such as topographic maps and aerial photos to
government organizations for a long time. Therefore, it does not exchange information nor
Ministry of share owned data with relevant organizations at all.
Equipment and To establish the Master Plan for Djibouti City, the Ministry of Housing, Urban Planning,
Transport (MET) Environment, and Land Management needs orthophotos and topographic maps, which must
be provided by TSDE. Therefore, the rules for supplying spatial information (regarding
duplication, storage, secondary usage, etc.) must be established promptly.
This ministry has started establishing master plans for five cities except for Djibouti City and
Ministry of Housing, | already carried out aerial photography (resolution of 10 cm).  This ministry, which is also
Urban Planning, going to establish the master plan of Djibouti city, intends to be supplied with topographic
Environment, and maps and orthophotos that will be developed in this Study.
Land Management However, the scope of work in this Study does not cover the entire master plan area, and this
ministry wants JICA to expand the range of orthophotos and topographic maps to be created.
The water and hygiene survey plan section is examining the improvement of water pipe
network maps and pipeline ledgers. The current water pipe network maps (paper) are based
Ministry of Water, on the topographic maps c'reated by France more than 20 years ago and do not match the
Energy, and Natural cgrrent status. . Accurate mformatl.on cannot be. entered on them. Consequently, water
Resources pipes were accidentally broken during construction of roads and houses.

The ministry wants to put the water pipe ledgers into an electronic form based on digital
maps created in this Study and supply them to the government and parties concerned with

construction.
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3-7. Holding of (First) Seminars to Promote Utilization [Work in Djibouti]

A seminar to promote the utilization of topographic mapping data was held in the conference room of the
Sheraton Hotel on March 24, 2012, during the preparation of this Study. Before the seminar, the outline of
it was explained to the press including TV, radio, and newspaper reporters who were requested to cover it in
their programs and articles.

In the seminar, an outline of this Study and the present status / problems of the geographic information in
Djibouti were explained and discussed, and a request for cooperation in this Study was made. A total of 35
delegates participated in this seminar: 29 delegates from governmental agencies, international organizations
and the press, and 6 members of the Study Team. Participants included 3 Ministers in the Government of
Djibouti. (See Appendix-5.)

A number of questions and instructive comments about the aerial photography, target range of the plotting
and the method of acquiring geographic information were put forward by the participants. The Ministry
of Housing, Urban Planning, Environment and Land Management expressed a desire to expand the range
of development of topographic mapping data, and there were strong indications of the need for and high

expectations of up-to-date and reliable geographic information.

Figure 7 Scenes at the First Seminar

3-8.  Control Point Survey [Work in Djibouti]

The aerial markers were installed and the control point survey conducted in accordance with the workflow
shown below.  As a result of the GNSS survey and leveling, the coordinates and heights (H) of the control
points in the world geodetic system (ITRF2005) were acquired as shown below. In addition, the “List of
Aerial Markers” and the “List of Pricking Points” were prepared so as to allow subsequent aerial

triangulation work to be carried out efficiently.

22



The Project for Managing Digital Topographic Data
In Djibouti City In Republic of Djibouti

Final Report
Reconnaissance, point Carry out reconnaissance of planned candidate sites, select the control
selection and laying of stone points taking into consideration the level of recognition on aerial photos
monuments and access to the points, and lay a stone monument at the center of each

l control point.

Install aerial markers so that the positions of all stone monuments laid
Installation of aerial are clearly recognizable on the aerial photos.

A 4

Observe the center of each control point using a GNSS receiver to
GNSS Observation acquire its relative horizontal coordinates.

A 4

- Acquire the horizontal coordinates of two control points through 48-hour
48-hour Observation and observation and through long baseline analysis with the IGS points in
Long Baseline Analysis neighboring countries.

¢ Make the net adjustment calculations to determine the horizontal
Data processing coordinates and heights of all control points.

A 4

Observe and determine the heights of all control points by means of a
Leveling direct leveling survey.

Figure 8 Flow of Control Point Survey Work

3-8-1. Reconnaissance, Point Selection and Installation (Monumentation)

The field reconnaissance of the planned candidate control points was carried out by the TSDE engineers
using the topographic maps and handy GPS receivers, with the cooperation of the members of the Study
Team. Atotal of 31 control points were selected that were easily recognizable on aerial photos. Areinforced
concrete pile 40cm long was placed at the center of each point and a 20cm x 20cm hole dug around the pile.
The hole was enclosed in a frame into which concrete was poured, thus securing the control point

(monumentation).

f-‘ LoxE

Figure 9 Installation of Control Points
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Figure 10 Map of Control Points

3-8-2. Installation of Aerial Markers

In parallel with the installation of control points, the aerial markers were installed so that each of the control
points was clearly visible in the aerial photo and available for use as a benchmark for aerial triangulation.
The aerial markers were designed to be white in color to provide a good contrast against its surroundings
and in the form of cross. The length and width of each arm of the cross were 50 cm and 20 cm,
respectively. To install the marker, the ground at the control point was dug out to a depth of approx. 5cm.
This was filled with gravel and concrete was poured over the gravel. When concrete had set, the surface

was painted with white paint.

Figure 11 Installation of Aerial Markers
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3-8-3. GNSS Observation (Static positioning)

The 34 control points at which the aerial markers had been installed were observed using 4 GNSS receivers
in the static positioning method, in which 4 control points are surveyed simultaneously (1 session) in
accordance with the specifications given below. The observation accuracy per baseline was within Sppm
x baseline length.

The GNSS observation network map is shown below. Appropriate values were preset for the elevation
angle and the number of satellites as well as the observation time in order to obtain high-accuracy

positioning results.

Table 17 Specifications and Limit Values for GNSS Observation

Item Specifications or Limit Values Remarks

A GNSS receiver Leica GS10 4 units
Double-frequency

B Measuring accuracy +5ppmxdistance Limit value

C Elevation angle 15° or more

D Number of satellites 6 satellites or more

E Observation time 60 minutes or more Per session

F Epoch interval 15 sec.

Maximum baseline
G length Approx. 10km

aps3|

2 10 2 4 53 8
el Kilometers

Figure 12 GNSS Observation Network Map (Session Implementation Map)
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Figure 13 GNSS Observation (Left: GNSS observation; Right: Leica GS10 GNSS receiver)

3-8-4. 48-hour Observation/Long Baseline Analysis

As it was difficult to verify the accuracy of the existing control points on the world geodetic system as
described above, No. 8 and 2 points of GPS18 were used as new reference origins for GNSS observation
(static positioning) for a continuous 48 hours over 3 days, from April 8 to 10, 2012. Long baseline
analysis between these observation data and the IGS points in neighboring countries was carried out to
determine the latitude and longitude on the world geodetic system (ITRF2005).

The results are shown below. The coordinate values were adopted as the reference values for net

adjustment of the GNSS observation network.

Table 18 Origins for GNSS Survey and Results of Long Baseline Analysis (ITRF2005)

Selected Name of . 5 Ellipsoidal
control point | control point Latitude Longitude elevation (m)
NO 8 NO.8 11°33'11.3857250"N 43°0722.5391163"E 25.4007
GPS18 GPS18 11°31'45.1762378"N 42°54'14.7938461"E 345.7863

3-8-5. Data Processing

The net adjustment calculations were made using Leica Geo Office software based on the results of the
GNSS observation.

First, a free-net analysis (without fixed points) was made to check the accuracy of the observations. Then,
the reference origin (No. 8, GPS18) that had been determined using the GRS80 ellipsoid and the ITRF2005
world geodetic system was fixed in order to connect all the control points. Next, the net adjustment
calculations were made. The resulting final coordinates were TM coordinates for which the central
meridian was set to 42.5°.

The closure errors of the baseline vector between control points in the GNSS observation after the data
processing are shown below. For all baselines, ambiguity (uncertainty) was resolved and fix solutions were

obtained.
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Table 19 Closure Error of Baseline Vector (Maximum) Limit Value: 0.10

Control point dx dy dz
GPS1~GPS31 0.059 0.058 0.013

3-8-6. Leveling

In this Study, 9 surveyors (staff members) of TSDE and 8 workers divided into 4 groups participated in the
leveling work under the control and supervision of the Study Team members during the period March 29 to
April 15. On the routes where the calculated leveling differences in the two-way surveys exceeded the

limit value, the surveys were repeated as necessary over the period April 16 to 18.

4)) Elevation Reference
When the survey results described above were checked, it was found that the only existing
bench marks that could be used in this Study were 4 points within Djibouti City, in the east of
the study area.

?2) Leveling Routes

The Study Team drew up a plan for the selection of leveling routes on the topographic map as
part of the work in Japan before departure for Djibouti. Following this plan, the Study Team
verified the existing benchmarks in Djibouti and discussed local conditions such as road
conditions with the TSDE surveyors in order to make a final determination of the leveling
routes.

For new routes for simple leveling, a survey to check the existing benchmarks was conducted to
check that their elevations were correct before the leveling survey was started from those points.
The figure below shows that the leveling was carried out on a total of 28 routes, the total length

of which was 143km.
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Figure 15 Simple Leveling Survey Map

Leveling Survey and Calculations
The leveling survey of the pricking points and the newly-installed GNSS points (control points)
was carried out in accordance with the specifications given below. The data observed each
day were calculated and checked each time they were observed. Those routes that exceeded
the limit value were resurveyed. Before the final heights were calculated, the survey results

were checked to ensure that they did not exceed the limit value.

Table 20 Specifications and Limit Values for Leveling

Item Specifications or Limit Value Remarks

Equipment Leica Sprinter 150M 4 units

Measuring Accuracy +40mmVS S: Distance between points in km

Observation 2 observation sessions (two-way)

Pricking Point At intervals of approx. 3km On simple leveling route

m|olO|wm|>

Other Observation of each horizontal point Handy GPS

.--‘.J‘- T '\ B, €M

Figure 16 Leveling Work (Left: Leveling operation; Right: Control point observation)
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Figure 17 Benchmark Detail Register
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Table 21 List of Geodetic Coordinates of Control Points
Control point ITRF2005 Elevation

GPSO01 Lat. 11° 37' 22.20349" N| Lon. 43° 08'42.23573"E| H 2.951m
GPS02 Lat. 11° 37" 10.29375" N| Lon. 43° 09'03.01778"E| H 2.350 m
GPS03 Lat. 11° 36' 25.23043" N| Lon. 43° 07' 51.93154" E| H 2.579 m
GPS04 Lat. 11° 36' 10.65139" N| Lon. 43° 09' 08.46440" E| H 6.864 m
GPS05 Lat. 11° 35' 35.46806" N| Lon. 43° 06' 14.28054" E| H 3.621m
GPS06 Lat. 11° 35'19.24176" N| Lon. 43° 00' 59.60672" E| H 58.500 m
GPS07 Lat. 11° 34' 56.75284" N| Lon. 43°03'08.18751" E| H 47.688 m
GPS08 Lat. 11° 33' 25.62816" N| Lon. 42° 57'07.29129" E| H 210.184 m
GPS09 Lat. 11° 33'43.25365" N| Lon. 43°01'01.28183"E| H 146.157 m
GPS10 Lat. 11° 33'46.19489" N| Lon. 43° 04'18.83725" E| H 89.197 m
GPS11 Lat. 11° 33' 38.90705" N| Lon. 43° 09'44.62980" E| H 2.934 m
GPS12 Lat. 11° 32' 40.22756" N| Lon. 42° 54'22.05384" E| H 318.523 m
GPS13 Lat. 11° 32' 15.96879" N| Lon. 42° 57'50.59293" E| H 226.525 m
GPS14 Lat. 11° 32'18.28128" N| Lon. 43° 00'32.76661" E| H 150.439 m
GPS15 Lat. 11° 32' 26.25348" N| Lon. 43° 06' 54.34260" E| H 39.595 m
GPS16 Lat. 11° 32' 14.06704" N| Lon. 43° 10' 56.50237" E| H 1.298 m
GPS17 Lat. 11° 31' 45.12826" N| Lon. 42° 52'59.54991"E| H 466.112 m
GPS18 Lat. 11° 31' 45.17624" N| Lon. 42° 54' 14.79385" E| H 358.238 m
GPS19 Lat. 11° 30" 58.37569" N| Lon. 42° 52'54.11585" E| H 463.161 m
GPS20 Lat. 11° 31' 10.88254" N| Lon. 42° 57' 58.55375" E| H 234.873 m
GPS21 Lat. 11° 30" 57.18780" N| Lon. 43° 00' 52.36456" E| H 153.054 m
GPS22 Lat. 11° 30" 57.87367" N| Lon. 43° 05' 29.56040" E| H 53.338 m
GPS23 Lat. 11° 30' 53.31414" N| Lon. 43° 10' 02.90515" E| H 38.778 m
GPS24 Lat. 11° 29' 46.78964" N| Lon. 43° 10'58.79726" E| H 7.550 m
GPS25 Lat. 11° 28' 15.99326" N| Lon. 43° 00'09.40944" E| H 233.839 m
GPS26 Lat. 11° 28' 23.87734" N| Lon. 43° 04'32.91991" E| H 176.307 m
GPS27 Lat. 11° 28' 20.32328" N| Lon. 43° 07'13.18170"E| H 100.792 m
GPS28 Lat. 11° 28' 29.85544" N| Lon. 43° 11'42.71470" E| H 14.540 m
GPS29 Lat. 11° 28' 32.63250" N| Lon. 43° 13'57.91054" E| H 4.243 m
GPS30 Lat. 11° 26' 57.22700" N| Lon. 43° 12'07.97330"E| H 71.319m
GPS31 Lat. 11° 27' 41.14292" N| Lon. 43° 14'59.81272" E| H 2.642 m
No.22 Lat. 11° 34' 44.70669" N| Lon. 43° 09'31.92113"E| H 9.624 m
No.40 Lat. 11° 33' 06.22425" N| Lon. 43° 05'24.90712"E| H 127.190 m

No.8 Lat. 11° 33'11.38572" N| Lon. 43° 07'22.53912"E| H 38.721m
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3-9. Aerial Photography [Work in Djibouti]
In this Study, aerial photography was conducted by means of the digital aerial camera using the most
up-to-date GNSS /IMU technology in the following workflow:

1. Planning/Preparation

A 4

2. Installation of ground reference
stations for GNSS/IMU

y

3. Aerial Photography

A 4

4. GNSS /IMU Data Processing

Y

5. Image processing and quality
inspection

Figure 18 Aerial Photography Workflow

3-9-1. Planning and Preparation

The aerial photography courses were selected in the east-to-west direction in order to secure the overlap rate
and side lap rate specified. The aerial photography work was conducted on the photography routes shown
in the figure below in order to avoid an imperfect model of the shore lines and to obtain a higher degree of

accuracy in aerial triangulation.
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Figure 19 Implementation Map for Aerial Photography
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As a result of reconnaissance of ground reference stations that can be used as GPS/IMU base stations, the

GPS04 and GPS11 control points in Djibouti City were selected as the ground reference stations to be used

for data acquisition, where GNSS receivers and antennas were installed.

In the photography, the above ground reference stations and GNSS receivers installed on aircraft were used

to conduct simultaneous observation to record the positions and inclinations of cameras during aerial

photography.
Table 22 GNSS/IMU Survey
Control Point | GPS Receiver Site GPS Receiver Model Data Recording Interval (sec.)
GPS04 In Djibouti City Leica GS10 GPS 1.0
GPS11 In Djibouti City Leica GS10 GPS 1.0
CCNSA Aircraft CCNS4 GPS navigation system 05

Aerocontrol IMUIIe system

3-9-3. Aerial Photography

Aerial photography was conducted according to the specifications shown below. After photography, the

aerial photos were checked to ensure that they had the quality required for subsequent operations, digital

plotting and creation of orthophotos.

Table 23  Specifications for Aerial Photography

Item Specifications
Ground resolution 20cm
Type of photography Digital color photography (TIFF format)
Photographic courses 8 courses; Total flight length: approx. 229.7km

Number of photo images

Approx. 262 sheets

Aircraft used for photography

Piper PA-23 (Aztec) Reg. F-GORP

Camera

Digital camera for aerial photography (Vexcel UCXp )

Altitude above ground level

3,400 —3,650m

Overlap

Overlap rate : 60+5%  Side lap rate: 30+5%

Tolerable cloudiness

Less than 3% over 5 continuous photo sheets

Requirements for photography

The coordinates of the principal point of a photo were obtained
by DGPS* and the elevation angle was obtained by IMU*.

*UCXp: UltraCam-Xp, Airbone digital camera by Vexcel
*DGPS: Differential GPS using technology to enhance the measuring accuracy of GPS.
*IMU: Inertial Measurement Unit using the principle of inertia
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Figure 20 Photographic Equipment (Left: Airplane; Right: Digital camera, GNSS/IMU)

3-94. GNSS/IMU Data Processing

The GNSS observation data (0.5 to one second intervals) and IMU data (1/200 second intervals) that were
obtained during aerial photography were analyzed in combination to calculate and determine with high
accuracy the camera positions and inclinations (exterior orientation elements) when each of the photos were

taken. The GrafNav software (version 8.2) was used for the analysis.

3-9-5. Image Processing and Quality Inspection

The image processing from acquired raw images to final TIFF images was conducted using the Microsoft
Ultramap image processing software (version 2.1). After that, images were corrected by adjusting the
color balances, minimizing the hot spot effects of sunlight, and processing of shaded areas of mountains so
that the subsequent operations such as aerial triangulation and digital plotting can be properly conducted.
After image processing, photos for inspection were created according to the Survey Specifications and then
inspected for obstructions such as clouds and halation, appropriateness of overlaps and sidelaps, and
conformance of image merge processing. The Study Team members in charge conducted inspections on
the principal point base line length, rotation (k), inclination angle (®, @), and track deviations from the
calculated exterior orientation parameters and created an accuracy control table according to the Survey
Operation Manual of JICA.
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3-10. Aerial Triangulation [Work in Japan]
The aerial triangulation was conducted using aerial photo image data that had undergone image processing,
exterior orientation elements calculated in the GNSS/IMU data processing, and coordinates of control

points as shown in the flowchart below.

s —
‘ Aerial photography image data ’ W

l
v

Loading of image data

Control point

coordinate data Creation of a camera information file
v

Observation of control points
v

Automatic observation of pass points and tie points
L 2

Simultaneous adjustment calculation

v

Check of control point
residual errors and
adjustment calculation
results

Out of permissible
range

Within permissible range

External orientation element data

Figure 21  Aerial Triangulation Workflow

3-10-1. Loading of Image Data
The aerial photo image data that had undergone image processing was imported and loaded into the
software using the exterior orientation elements calculated in GNSS/IMU.  These aerial photo images and

the control points have a positional relationship shown in the figure below.
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Figure 22 Positions of Aerial Photo Images and Control Points

3-10-2. Creation of a Camera Information File
The data on the specifications of the digital camera used for the aerial photography (including focal length,

image size, pixel size, principal point and rotation) were entered in the software to create the camera file.

3-10-3. Observation of Control Points
Aerial markers (control points) were checked on aerial photo images, and the coordinate values of central

positions on the photos were observed.

BRDjbouti §840.

Figure 23 Observation of Aerial markers (Control Points)
3-10-4. Automatic Observation of Pass Points and Tie Points

Using the image matching technology of digital photogrammetry, pass points and tie points in the

overlapping of neighboring photos were automatically observed, and the results were visually inspected.
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Image Djibouti_1.208 / / Image Djibouti_1_209

Figure 24 Automatic Observation of Pass Points and Tie Points

3-10-5. Simultaneous Adjustment Calculation

The simultaneous adjustment calculation was conducted using the Bundle adjustment method, i.e.,
connecting in space the points corresponding to the observed control points and pass points/tie points in the
photos and identifying the relations between the photos to calculate the exterior orientation elements of

each image in the entire model. The residual errors and limit values of control points after the adjustment

calculation were as shown in the table below.

Table 24 Residual Errors of Control Points

Resolution 20cm
Block Residual L.
Limit Value
Error
Horizontal
Standard . 0.05 0.50
o Position
Deviation (m) X
Elevation 0.04 0.50
Horizontal
. .. 0.10 1.00
Maximum (m) Position
Elevation 0.12 1.00

3-10-6. Acquisition of External Orientation Elements
The coordinate values and elevation angle of the principal point of each photo image were obtained from

the results of the simultaneous adjustment calculation of the results of the aerial triangulation.
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Figure 25 Examples of External Orientation Elements

3-11. Creation of Orthophotos [Work in Japan]

Orthophotos were created using the digital aerial photo image data and data on the external orientation
elements obtained from the aerial triangulation. In creating the orthophoto images, the method of using
20m-grid DEM (digital elevation model), which was automatically extracted and corrected by correlation
of stereo model images, to correct the heights in the digital aerial photos and to transform the orthophotos
into a horizontal coordinate system was used. As an orthophoto image was created for each model unit,

the work of edge matching between models (mosaic processing) was carried out to create an ortho-image of

the entire area of work.  After that, the map sheets were divided into the 1/2,500-scale map sheets.

Figure 26 Created Orthophoto Image

37



The Project for Managing Digital Topographic Data
In Djibouti City In Republic of Djibouti
Final Report

3-12. Preparation of Progress Report (PR/R) [Work in Japan]

The details and results of works done so far and the progress of those works were summarized to prepare
the Progress Report. The created report was explained to and approved by JICA before it was brought to
Djibouti.

3-13. Explanation and Discussion of Progress Report (PR/R) [Work in Djibouti]

The explanation of the Progress Report was made to MET so that discussions could be held with them on a
series of processes, from the control point survey and aerial photography to aerial triangulation and
orthophoto creation, the results of the promotion of the utilization of the outputs in this Study, and future
plans. In the meeting for the explanation and discussions, the presentation of the details of the PR/R was
provided using PowerPoint. The discussions were recorded as the minutes of proceedings, which were

signed by both parties (See Appendix-6).

3-14. Field Verification [Work in Djibouti]

The objects not easily identifiable in aerial photos such as planimetric features and buildings, linear objects
(electric transmission lines and pipelines), public facilities (including water places), road types,
administrative boundaries, annotations, etc. were identified and checked in the study area using photo maps,
i.e., outputs of orthophoto images. Regarding these target objects, existing materials were collected and an
interview survey was conducted at MET and other public organizations. The flowchart of the field

verification is shown below.

1. Collection of Existing Materials

\ 4

2. Digitalization of Administrative
Boundary Data

3. Pre-interpretation

4, Field \erification

5. Sorting of Results

Figure 27 Field Verification Workflow
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3-14-1. Collection of Existing Materials
The following topographic maps were acquired for the identification of items to be verified in the field
identification and as supplemental information for the field identification:

Table 25 Existing Topographic Maps Acquired

Scale Year of Creation Quantity (Sheets) Remarks
1/500 1970 76 | Created by SOFRATOP
1/1,000 1982 23 | Created by SOFRATOP
1/5,000 1989 3 | Created by IGN, France
1/10,000 1989 3 | Created by IGN, France
1/20,000 1989 5 | Created by IGN, France
1/100,000 1962 6 | Created by IGN, France

*SOFRATOP: A French private company
3-14-2. Digitalization of Administrative Boundary Data
Administrative boundaries and administrative names were verified in the field verification using the data on

them acquired from TSDE. The vector data created with the CAD software were corrected on the basis of

the information obtained from the interview survey of residents in the study areas.

EaN
4

-1_\_\

Figure 28 Digitalized Administrative Boundary Data

R

WGP

3-14-3. Pre-interpretation

A map symbol chart for field verification was created before the field verification was conducted. The
pre-interpretation operation was conducted by comparing the existing topographic maps and the photo
interpretation results. The planimetric features identified in the pre-interpretation operation were marked

and summarized on the photo maps for field verification.
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Table 26 Equipment and Materials Used in Pre-interpretation

Description Remarks
1 | Black/white printed orthophoto maps (1/2,500) 1 map size: 40cmx55cm
2 | Rotring pens and pencils Red, green and blue
3 | Drawing board
4 | Athlon tape and convex measure 50m
5 | Eraser

Figure 29 List of Symbols for Field Verification

3-14-4. Field Verification

The field verification was conducted in three teams (each consisting of four persons, a Japanese engineer, a
Djiboutian counterpart engineer, a survey assistant, and a driver). Out of the 213 types of planimetric
features represented on topographic maps, 161 types that could not be correctly interpreted on the aerial
photos were verified, and the results were marked on the photo maps using pens in ink colors listed in the
symbol chart for field verification. The names of roads, wadis, hospitals, airports, and central government
ministries and agencies were also checked in the field verification.

For the sake of efficient operation, one special team was organized to carry out the survey on administrative
boundaries, administrative names, and road widths.

The field verification was not conducted on mountains, ports, and military facilities because of difficulty of

access to them. They were investigated through desk-based photo interpretation.
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Figure 30 Field Verification Operation (Left: Pre-interpretation, Right: Interview Survey)

3-14-5. Sorting of Results
The results of field identification were marked on photo maps for field identification which were then

scanned into a digital form so that they were easy to use in subsequent operations.

Figure 31 Example of Photo Map with Field Identification Results Marked on It

3-15. Digital Plotting and Compilation [Work in Japan]

The aerial photo image data was imported into a digital plotter based on the aerial triangulation results to
create stereo models. The created stereo images were seen in stereoscopic view on the digital plotter to
carry out the digital plotting operation in which 3D coordinates of topographic and planimetric features
were obtained.

While referring to image data of the field verification results, the forms and positions of topographic and
planimetric features were entered as coordinate data to create blank digital plotting map data.

In the digital compilation, the data after the digital plotting was processed in the connection processing,
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closure processing, joining processing between neat lines, etc. and was added with annotation data to
develop compiled topographic mapping data. For the digital compilation operation, AutoCAD Map3D,
CAD software, was used to unify the application with digital plotting and thus improve the operation
efficiency.

Questions asked during the digital plotting and digital compilation operations and points that could not be

easily identified in photo interpretation were selected as targets of field completion.

Figure 32 Digital Plotting Operation

Figure 33 Digital Plotting Data
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3-16. Discussion and Proposal of Methods for the Publicizing and Supply of Geographic

Information Data [Work in Japan]

The draft plan for data disclosure and dissemination methods was formulated. Based on this draft plan,

discussions on the mapping data dissemination method, how to keep mapping data up to date and future PR

activities were held at meetings with the persons in charge from ministries of Djibouti related to geographic
information data.

Table 27 Items for Discussion

Category Work Items (and Information to be Acquired)

» Types, selling methods, amounts, purchasers, etc. of geographic information (both paper and
Means of data forms) sold or procured at present

Distribution | » Measures to protect copyright in the case of digital sales

» Examination, problems, etc. of distribution channel organizations for output data of this Study

» Simple GIS demonstration using the output data of this Study (from the Study Team to the
related Djiboutian agencies)

» Quantities of hardware and software in possession of relevant agencies

» Specific ideas for utilization of the output data of this survey by the relevant organizations

» Implementation of technology transfer and participation in the final seminar in this Study for the
engineers of the relevant organizations

Users

3-16-1. Review of Methods of Providing Geographic Information

Summarized below are the results of past and present interview surveys of related agencies regarding the
provision of geographic information (both paper and data forms). Agencies experienced in handling or
marketing topographic maps and thematic maps in the past and at present were the Djibouti Center for
Research Studies: Centre d’Etudes et de Recherche de Djibouti (CERD), the Department of Statistics and
Population: Direction de la Statistiques et des Etudes Démographiques (DISED), and the Department of
Housing and Urban Planning.

If the output data is to be supplied after the completion of this Study, it is necessary to examine a proper
price for it in consideration of the topographic map printing cost (including labor cost), equipment
depreciation cost, topographic map update cost, maintenance cost, and consumable item cost while
referring to the information of prices of thematic maps and topographic maps currently available in the

Republic of Djibouti.
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Table 28 Status of Provision of Topographic Mapping Data
Materials Handled Price
Name of Agency Remarks
(Topographic and Thematic Maps) | (DJF/Sheet)
Various types of thematic map Currently on sale
Djibouti Center for (1/100,000: Vegetation maps, 6.000 All printed maps (printed by
Research Studies (CERD), | topographic maps, geological maps, ’ IGN, France)
1 Ministry of Higher etc.) The data may be purchased,
Education Topographic maps (1/100,000) 1,500 | but is limited to academic
Topographic maps (1/200,000) 2,500 | or public use.
Department of Housing and | Topographic maps (1/5,000) 2,500 | All printed maps
Urban Planning, Ministry | Topographic maps (1/10,000) Out of stock and currently
2 | of Housing, Urban not on sale.
Planning, Environment and 2,500
2,
Land Management
Department of Statistics Distributed free of charge
and Population (DISED), . with the permission of the
3 MinistrI; of Hig%ler : Various types of land boundary map g)irector (I})eneral of the
Education Department of Statistics)

Figure 34 Development of Physical Infrastructure for Sales Contact(Left: Current TSDE; Right: CERD)

3-16-2. Survey of Topographic Mapping Data Users

In order to discuss and review methods of updating and the wider utilization of topographic mapping data,

interview surveys, including demonstrations of the data created in this Study, were carried out of those

public agencies that could be expected to be users, based on the results of past surveys of related agencies.

A demonstration including the introduction of free GIS software was also given to agencies that had no

software which enabled browsing and editing of vector and raster data, to enable them to share actual

images relating to the utilization of the outputs of this Study, when the interview surveys were conducted at

those agencies.

Many officials of the related agencies showed a great deal of interest in the demonstration of GIS utilization,

and active exchanges of opinions with them took place.
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Table 29 Results of User Survey
Equipment Materials e
Name of Agency Owned Owned Utilization to be Expected
Relation of census results to positional
Department of . .
.. Census data information
I | Statistics and ArcGIS: 2 sets (Text) Detailing and updating of land bounda
Population (DISED) : gand updating Ty
information
Djibouti Center for . . .
. . Various types of | Creation and analysis of hazard maps
2 %E‘i;g)h Studies | ArcGIS:3sets | ematic data | (floods and earthquakes) of Djibouti City
Electrical facility Pla'llpmg and management of electrical
Electricité de Dibouti data facilities
s 4 . Efficient construction and rehabilitation
3 | (Electricity of AutoCAD: 5 sets | (transmission ks throuch sh ¢
Djibouti) lines, towers works through s! ared use o unde.:.rgr Ou.nd
! ’ ’ facility information (ONEAD, Djibouti
etc.)
Telecom)
INFOCAD: 3 sets
s Conversion to Land boundary Detailing and updating of boundary
4 | Cadastral Division ArcGIS is under data information
consideration
Management of facilities such as wells, and
Djibouti National ArcGIS: Several | Positional data of service water and Sewage works; ]
) Digitalization of rainwater gutter maps;
Water and sets wells; ) . e
5 - . Efficient construction and rehabilitation
Sanitation Office AutoCAD: Service water
(ONEAD) Several sets and sewer data wo_rks through shared use o.f.u ndergr .(.)und .
facility information (Electricity of Djibouti
and Djibouti Telecom)
Department of . .
6 | Housing and Urban ArcGIS: l‘set Basw.urban Detailing of basic urban plans
. AutoCAD: 1 set planning maps
Planning
Forest
7 Depgrtment of ArcGIS: 1 st distribution data; Updgtmg of forest and mangrove
Environment Mangrove distribution
distribution data
Division of Large Embankment
3 Construction, ArcGIS: 1 set data (shared use | Management, analysis and planning of
Department of AutoCAD: 1 set with other embankment data
Agriculture agencies)
O.mce Qe la Voirie de Retrieval of garbage collection routes;
Djibouti (OVD) )
9 .. . None Waste volume control;
(Djibouti Road Control of illegal dumping sites
Maintenance Office) & ping
Department of Citizen Regl ster of Management of information on buildings
. . accidents (Traffic . . . .
Protection, Ministry . with fire risk, route retrieval, fire history
10 . None accidents, .
of Interior and ) management, and retrieval of areas
L diseases, fires, . . ..
Decentralization etc.) problematic for fire engine activity
. o ArcGIS: 1 set - .
11 | Djibouti City Hall Ilustrator: 1 unit Detailing of basic urban plans
12 | University of Djibouti | ArcGIS: 32 sets Use as educational tools
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Figure 35 Examples of Utilization (Left: ArcGIS; Right: Free GIS Software)

3-16-3. Problems and Other Matters in Promotion of Geographic Information Data

Based on the questions asked in the interview survey conducted in the current operation in Djibouti and the
results of field work, the possible problems in promotion of the output data of this study are as shown
below.

» Which agency will actually exert leadership in the shared use of data (for marketing, management
and updating of data)? (It was advised that it would be difficult for any agency other than the
higher rank of agency, such as the Presidential Office, or for any agency under the direct control of
a Ministry, to coordinate with other agencies.)

» Which agency using what system will be responsible for data updating, and will it be provided with
sufficient personnel and equipment? To what scale will personnel and equipment be required? Will
technology transfer as part of this Study be essential in raising their technical level to an adequate
level?

» Which agency using what system will be responsible for data marketing, and how will the selling

prices and measures against illegal copying of digital data be determined?

The results of discussions held in this Study will be compiled into the final plan for the promotion of
geographic information, and recommendations will be made at the final seminar. At the final seminar,
publicity activities will include requesting the mass media to report on this Study and introducing details of
the work carried out in this Study in the form of visually impressive data, including orthophotos. At the
same time, posters will be prepared and distributed to advertise the completion of the new geographic

information data in the very near future.

46



The Project for Managing Digital Topographic Data
In Djibouti City In Republic of Djibouti
Final Report

3-17. Preparation of Interim Report (IT/R) [Work in Japan|]
The details, results and progress of the work done were summarized to prepare the Interim Report. The
created report was explained and examined in a meeting with JICA, modified to reflect the examination

results, translated into English and French, and bound into book form.

3-18. Explanation and Discussion on Interim Report (IT/R) [Work in Djibouti]

3-18-1. Explanation and Discussion on Interim Report

The created interim report was explained to and discussed with MET.  For the explanation and discussion,
a PowerPoint slide that summarized the contents was prepared and used in the presentation. The contents
of discussion were summarized in minutes of meeting (M/M), which were signed by both the parties (See

Appendix-8).

Figure 36 Discussion on Interim Report (Left: Discussion on report, Right: Explanation of

technology transfer to stakeholders)
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3-18-2. First Stakeholder Meeting
A stakeholder meeting on the utilization of topographic data was held, attended by the current and future
relevant organizations as stakeholders and users. The agenda and comments made by participating and
other organizations are shown below (See Appendix-9 for the meeting minutes).
All the participating organizations gave positive responses about the importance of data update and sharing,
About the operation, however, there were many topics that needed continued discussion after the end of this
study period, such as enhancement of expert staff and equipment and establishment of a department in
charge. Therefore, the discussion will be continued in the second stakeholder meeting to be held at the
time of explanation and discussion on the Draft Final Report.

+ Explanation of outline and progress of the project

* Discussion on data sharing

+ Discussion on the data update system

+ Discussion on the digital data sales system

Table 30 Participating Organizations and Comments in First Stakeholder Meeting

No. of

Organization name g Comments
participants
Will support the operation by making the most of the information
Ministry of Equipment and | 5 including owned by the organizations. As for the establishment of an

Transport

cabinet chief

organization for updating and utilization of data, the stakeholders
should take time to establish a system.

Department of Citizen
Protection, Ministry of
Interior and

1, deputy chief

This organization takes charge of construction permits for
structures and disasters. It is positive about technical
improvement of expert staff and data sharing.

Decentralization
2 includin Wants to consider positively human resource development,
City of Djibouti deput mag or establishment of a department in charge of topographic maps, and
puty may! cooperation with the stakeholder committees.
To provide coordination in the topographic mapping operation
Department of Housing and | 2 including including dgta update, it is necessary to open a departmenF in
) . charge, which must have two or three experts and required
Urban Planning (DHU) director .
equipment.
This organization agrees to share data owned by it.
Djibouti Electricity (EDD) | 2 engineers Supplies the owned data.
The establishment of an information sharing network is important.
To manage and update the result of this study, it is necessary to
Djibouti Center for 1, secretary establish an organization in chglrge. For this purpose, the needs
. and scope of investment (securing of budget and equipment) must
Research Studies (CERD) | general . .
be identified.
The utilization of existing telecommunication tools can be
examined.
Djibouti National Water
and Sanitation Office 1, section chief | Supplies the owned data.
(ONEAD)
JICA Djibouti Office 1, advisor
JICA Study Team > including

team leader
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3-19. Field Completion Survey [Work in Djibouti]

In the field completion survey, unknown places found in the digital plotting and digital compilation
operations and important items for user organizations are checked after the pre-interpretation operation
using 1/2,500 maps created using the data that had undergone digital plotting/compilation as shown in the

flowchart below.

1. Pre-interpretation

\ 4
2. Field completion

3. Marking of results

Figure 37 Field Completion Survey Operation Flow

3-19-1. Pre-interpretation
From September 4 to September 13, pre-interpretation (desk research using output maps) was conducted in
collaboration with the TSDE staff. As a result of the pre-interpretation, the following priority items were

selected for the field completion survey.

Table 31 Priority Items for Field Completion Survey

Item Relevant users

Classifications and names of public buildings
Roadside trees

Material storage yard

Administrative boundaries and administrative names
Enclosures (bars, fences) that border ownership

Department of Housing and Urban Planning

. Department of Cadaster
boundaries
Djibouti National Water and Sanitation Office
Water places (pumps, wells, stop cocks) (ONEAD)
Transformers Djibouti Electricity (EDD)
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3-19-2. Field Completion Survey

From September 14 to October 7, the field completion survey was conducted in three teams while referring

to the items selected in the pre-interpretation.

Figure 38 Field Completion Survey Operation (Left: Field completion survey, Right:
Marking of results)

3-19-3. Marking of Results
The results of the field completion survey were marked on the blank digital plotting maps.
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Figure 39 Blank Digital Plotting Map (example) with Field Completion Survey Results
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3-20. Digital Compilation after Field Completion [Work in Japan]
After the field completion survey, the digital compilation was conducted to correct and modify digital

compilation data based on the survey results.

3-21. Map Symbolization of Topographic Maps [Work in Japan]

Map symbols were added to the topographic mapping data that had undergone digital compilation after
field completion based on the map symbol specifications determined in the Discussion of Specifications.
The map symbolization processing was conducted using the AutoCAD software on the above topographic
mapping data to create 1/2,500 printed map data. A check list (accuracy control table) that listed map
symbolization targets and map symbols was created to ensure that there would be no omission in map
symbolization.

The CAD data that had undergone the map symbolization was used to create topographic mapping data
files (DWG data) and files for output (PDF data).

1\ = O -
\ \ J | W
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Figure 40 Map Symbolization (example)

3-22. Structurization of Digital Data [Work in Japan]

The topographic mapping data created in the digital compilation after field completion underwent the
structurization of digital data based on the data structurization specifications determined in the discussion of
specifications so that it can be used for GIS. The GIS basic data created in the structurization has been

converted into the Shape data format, which is practical, user-friendly, and highly versatile. Based on the
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discussion with C/P, the data for the target area in this operation has been saved to one file.
The created outputs are a GIS basic data with metadata and data with an indicated data structure (including

the schema type).
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Figure 41 Digital Data Structurization (example)

3-23. Creation of Draft Final Report (DF/R) [Work in Japan]|

A Draft Final Report was created to summarize the operations conducted so far, and was approved after the
discussion meeting with JICA. The work manuals created in the process of technology transfer were
included in the report. These work manuals are provided as a separate volume in consideration of the

convenience in the future.

3-24. Explanation and Discussion on Draft Final Report (DF/R) [Work in Djibouti]
The content of the Draft Final Report was explained to the Djiboutian side, and the creation of the Final
Report will be discussed. The contents of discussion were summarized in minutes of meeting (M/M),

which were signed by both the parties (See Appendix-10).

3-25. Promotion of Utilization [Work in Djibouti]

The second stakeholder meeting was held on January 21, 2014 to give a final presentation and an
opportunity for opinion exchange on utilization promotion to mainly the engineers in the stakeholder
organizations that participated in the seminars, discussions, and the first stakeholder meeting (see the table
below) so far. The meeting was attended by about 30 persons from 17 organizations (see Appendix-11)
and concerned the study outputs and proposals on how to distribute and maintain the geographic

information data to be created.
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For the distribution of geographic information data, the first goal was set to establish a system consisting

mainly of permanent members of the stakeholder meeting by around April 2014 when the outputs of this

Study are provided from JICA to Djibouti. For the handling of digital data, creation of rules about

application/registration to the “National Office of Copyright and Related Rights,” a member organization,
and handling of them were set as urgent tasks.

This meeting was covered in TV programs on the same day and newspapers on the next day, and thus

became widely known throughout Djibouti. The newspaper articles also mentioned the final seminar to

be held at a later date and served as good advertisements of the seminar.

Table 32 List of Participants for the 2" Stakeholder Meeting

. . Number of
Organization . .
participants
1 | Department of Equipment 2
2 | Djibouti Center for Research Studies (CERD) 1
3 | Djibouti Ports & Free Zones Authority 1
4 | Department of Housing and Urban Planning (DHU) 2
5 | Department of Environment 2
6 | Department of Citizen Protection 1
7 | Djibouti Electricity (EDD) 2
8 | Djibouti Social Development Agency (ADDS) 1
9 | Djibouti International Airport 3
10 | Civil Aviation Authority 1
11 | Port of Djibouti 1
12 | National Office of Copyright and Related Rights 1
13 | Disaster Risk Management 1
14 | Department of Maritime Affairs 1
15 | Topography Section, Department of Equipment (STDE) 1
16 | JICA Djibouti Office 1
17 | JICA Study Team 5

3-26. Holding of Seminars for Promoting Utilization [Work in Djibouti]

3-26-1. Final Seminar

On January 26, 2014, a seminar for promoting popularization and utilization of geographic information was
held. The seminar was attended by about 60 persons from 29 organizations listed below, including the
“Minister of Equipment and Transport,” “Minister of Housing, Urban Planning, Environment, and Land
Management,” “Secretary of State on National Solidarity of Djibouti,” and “Commissioner on Policies”
(See Appendix-12).

At the seminar, presentations on the following themes were given to widely inform attendees of the Project
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and make proposals on information sharing on utilization and update of geographic information after the

Project completion and development of a system in Djibouti for this operation.

Final report of this Study and utilization of GCP outputs (Study Team)

Example of utilization of digital topographic maps and GIS data (Study Team and CERD staff)
About TSDE (Topographic Section, Department of Equipment) (TSDE chief)

Report on OJT outputs and how to update the outputs (TSDE staff)

How to supply outputs and maintain geographic information in the future (Deputy Vice-Minister,
Ministry of Equipment and Transport)

This seminar was also covered in TV programs on the same day and newspapers later and thus became

widely known throughout Djibouti.

Figure 42 Final Seminar (Upper Left : Opening ceremony, Upper Right : Participants, Lower

Left : Study Team Presentation, Lower Right : TSDE presentation)
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Table 33 List of Participants for the Final Seminar
Participating Organization
1 | Department of Equipment 16 | Port of Djibouti
2 | Djibouti Center for Research Studies (CERD) 17 | Civil Aviation Authority
3 | University of Djibouti 18 | National Office of Copyright and Related Rights
4 | Djibouti Ports & Free Zones Authority 19 | Office of Industrial Property and Commerce
5 | Department of Housing and Urban Planning 20 | Djibouti Railway Company
6 | Department of Environment 21 | Coast Guard
7 | Mayor of Djibouti 22 | Department of Maritime Affairs
8 | Department of Citizen Protection 23 | Central Laboratory of Building and Equipment
9 | Department of Statistics and Population (DISED) | 24 | Djibouti Maritime Training Center
10 | Department of Lands and Land Conservation 25 | UNDP Representative Office
1 %IEOEIEII) \)Nater and Sanitation Office of Djibouti 26 | WFP Representative Office
12 | Djibouti Telecom 27 | Embassy of Japan
13 | Djibouti Social Development Agency 28 | JICA Djibouti Office
14 | Road Maintenance Fund 29 | JICA Study Team
15 | National Meteorological Agency

3-26-2. Lecture in Djibouti University

On January 26, 2014, a lecture was delivered at the University of Djibouti, regarding the overview of this
Study, examples of utilizing geographic information, and handling of digital data. About 40 students who
majored in geodesy, topography, cartography, and GIS-related courses attentively listened to this lecture.
In the second half of the lecture, questions and answers were exchanged actively.

The students belong to an information-literate generation. Since the time when they become active
members of society is close to the time when the utilization of the outputs of this Study gets under way,
they are expected to contribute to promoting the utilization, further accelerating the utilization of

geographic information data in Djibouti in the future.

R " n'.‘_ :
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Figure 43 Lecture in University (Left : Lecture, Right : Q&A)
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3-27. Creation of Data Files [Work in Japan]
The following digital data files were created as outputs of this study such as topographic maps.
i 1/2,500 topographic mapping data (DGW file)
il. GIS basic data (Shape file)
iii. 1/2,500 topographic mapping data (PDF file)
iv. Digital aerial photo data (TIFF file)
V. Orthophoto map data (TIFF file)
The created digital data files will be saved to a HDD or DVD-R for delivery.

3-28. Creation of Final Report (F/R) [Work in Japan]

The Draft Final Report was expanded and corrected based on the comments on it made by the Djiboutian

side and completed as a Final Report, which is to be delivered to JICA.
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4. Technology Transfer

So far technology transfer in this Study has been carried out on the control point survey, installation of

aerial markers and updating of topographic maps for the following items and ranges.

Table 34 Summary of Technology Transfer

Item Matter Determined Target Range
TSDE will provide at least 8 technical All the field work and indoor work for
Workers in Djibouti | personnel and one full-time technical control point surveys and field
coordinator. verification
32 sites within about 300km” in all
Installation of aerial markers (OJT) study areas including the range of
orthophoto development
32 points within about 300km’ in all
Control point survey and analysis (OJT) study areas including the range of
Ttem of Technology orthophoto development
Transfer 32 control points in the total length of

Leveling and calculation processing (OJT)
142km

GNSS analysis and leveling calculation

32 control point:
processing (OJT) control points

About 110km’ in the areas for 1/2,500

Field verification (OJ
teld verification (OIT) digital topographic map development

Updating of Technical guidance necessary for updating | About 110km” in the areas for 1/2,500
Topographic Maps | of topographic maps digital topographic map development
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The equipment and materials listed in the table below were procured for the technology transfer. The
equipment and materials procured in Japan were transported by the Study Team, and TSDE of MET carried

out an acceptance inspection of those items procured by the Study Team (from Kenya and Djibouti) in

October 2012 and those procured by JICA in May 2013.

Table 35 Equipment and Materials for Technology Transfer

Name of Equipment Q’ty Remarks
Software for GIS data updating ArcGIS (ArcInfo) 1 Procurement in Kenya by the
Software for map updating AutoCAD Map 3D 1 Study Team
Desk-top personal computer (PC) 2
Liquid crystal monitors 2
Uninterruptible power supply (UPS) 2 Procurement in Djibouti by the
Study Team
Hard disk for data management 1
Set of consumables for the network i
LAN cable (5) and hub (1)
Color laser printer and consumables (A3) 1
Plotter-cum-scanner and consumables for map printout (A0) 1 Procurement by JICA
GNSS surveying material and equipment (including 4
accessories)
Digital camera (including accessories) 4
Simple stereoscope 8 Procurement in Japan by the
) ) ) ) ) Study Team
Medium-sized stereoscope with a reflective mirror 1
Handy GPS 4
Leveling equipment (digital) 4
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4-1. Details of Technology Transfer

4-1-1. Technology Transfer on Control Point Survey and Installation of Aerial Markers

a Reconnaissance, Point Selection and Installation
The technology transfer on reconnaissance, selection and installation of control points was conducted
taking into consideration the main points shown below.
The reconnaissance, selection and installation of control points were intended to give the counterpart
staff an understanding of the basic knowledge of “control point survey” and “aerial photography”
and to deepen their understanding of the correlation of the positions of control points on the
topographic map and aerial photo images, and their positions on the Earth.
With regard to objectives and applications following completion of the technology transfer, it is
expected that the transferred technology will be applied to independent work by TSDE and to
subsequent and other work in this Study.

Table 36 Outcomes of Technology Transfer on Reconnaissance, Selection and Installation

Main Points Outcomes for TSDE

querstandmg of the basic knowledge of control Application to other work

point survey

;ZEUOI point distribution to match the photographic Application to other work
Application to other work

Operation of handy GPS terminals (Finding planimetric features and registration of
their positions)

Selection of points that are easily recognizable on | Application to other works

images (Improvement of photo interpretation capacity, etc.)

Figure 44 Technology Transfer for Reconnaissance, Selection and Installation of Control Points

(Left: GNSS Antenna Installation; Right: Handy GPS Operation)

59



The Project for Managing Digital Topographic Data
In Djibouti City In Republic of Djibouti
Final Report

?2) GNSS Observation (Static Positioning) and Simple Leveling

The GNSS survey was carried out by 9 TSDE surveyors and a number of locally-employed survey
assistants in cooperation with the Study Team members. They were grouped into 4 teams, each
team consisting of 2 TSDE surveyors and 2 survey assistants. The TSDE survey engineers were
furnished with training in GNSS receiver operation for 2 days, on April 19 before the start of GNSS
observation and on April 30 during the survey period. In the GNSS observation, stress was placed
on basic operations such as installation of the GNSS antenna, operation of the GNSS receiver and
GNSS data analysis.

In the leveling survey, 4 work groups were again formed, each group consisting of 2 TSDE
surveyors and 2 survey assistants. The TSDE survey engineers were furnished with training in
digital level operation on March 28, before the start of leveling observation. As operation of the
digital level was more complicated than operation of an ordinary auto level, a thorough explanation

of and training in operation of the digital level were provided.

Table 37 Outcomes of Technology Transfer on GNSS Observation and Leveling

Item Main Points Outcomes for TSDE
. Installation of GNSS ant . .
GNSS observation nsta a. ono an .enna Control point survey by GNSS observation
Operation of GNSS receiver o .
Overation of analvsis software Utilization of GNSS data analysis and
W
GNSS analysis P ‘¢ results

Understanding of analyzed results

Operation of digital level

Leveling observation .
g Confirmation of survey procedure

Leveling by means of digital level

Examination of computed results and

Inspection of measured data
accuracy control

Calculation processin .
P € | Examination of computed results

Figure 45 Scenes of OJT (Left: Measurement of GNSS antenna height; Right: Leveling)
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3) Installation of Aerial Markers
In the technology transfer for the installation of aerial markers, importance was attached to the
materials, size, form and color of each signal. Through OJT the TSDE survey engineers were able
to deepen their basic understanding of aerial photography and digital photo images during the work

to install the aerial markers.

Table 38 Outcomes of Technology Transfer for the Installation of Aerial Markers

Item Main Points Outcomes for TSDE
Understanding of aerial photography
Aerial . . . . . :
K Selection of materials Improvement in photo interpretation capacity
marker

Selection of size, form and color

Figure 46 Scenes of OJT

4-1-2. Technology Transfer in Field Verification

The TSDE engineers were not experienced in field verification or in working with aerial photos.
Therefore, technology transfer was carried out focusing on their understanding of basic work procedures,
photo interpretation and the digitalization of outputs.

In the pre-interpretation work, the list of symbols for the items of field verification was prepared to enhance
their understanding, and training in the operation of the handy GPS receivers used in the control point
survey was also repeated as OJT in the field verification. In addition, the relationship of planimetric
features in the field and in the orthophotos was properly checked before the results of field verification were
entered in the orthophotos, in order to enhance the photo interpretation skills of the engineers.

The engineers became accustomed to managing the completed field verification items in an Excel file,

scanning the orthophotos showing the results, and arranging the resulting digital data.
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Table 39 Outcomes of Technology Transfer in Field Verification

Main Points

Outcomes for TSDE

Pre-interpretation

Higher understanding of field verification items

Field verification

Process

control

Familiarization with effective methods of utilization of handy GPS;
Interpretation of orthophotos;
Application in digital plotting

results

Arrangement of field verification

Understanding of digitalization;
Improved quality

Figure 47 Technology Transfer (Left: Road width measurement; Right: Verification of

planimetric features)
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Figure 48 Field Verification Progress and Quality Control Table

4-1-3. Technology Transfer on Updating of Topographic Maps

The TSDE engineers’ level of technology was elementary because they were inexperienced in computer

operation and updating of topographic maps.

Taking this into account, and in order to allow them for a
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limited period to attempt independent work related to the future updating of the topographic maps, it is
necessary for them to understand the basic work procedure beforehand and become familiar with computer
operation.

In the first technology transfer carried out in April 2012, therefore, technology transfer in aerial
triangulation and digital plotting was carried out mainly through lectures, with an emphasis on the buildup
of basic theoretical understanding and capacity. The second technology transfer, carried out from May to
June 2013, concentrated on practical exercises using the software.

The software used for topographic map updating was Autodesk’s “AutoCAD” for data compilation and
ESRI’s “ArcGIS” for GIS modeling.

Table 40 Outcomes of Technology Transfer on Updating of Topographic Maps

Item Main Points Outcomes for TSDE

Understanding of digital plotting and

digital compilation procedures

Updating of L . . .
Topographic | Understanding of map symbolization Acqu1s1t10-n of basic capacity for updating of
Maps method topographic maps

Familiarization with computer operation

s
§ S

> J T
Lhe WA ARRN2L

Figure 49 Technology Transfer (Left: AutoCAD, Right: ArcGIS)

4-2. Outputs of Technology Transfer

In this Study, the technology transfer for the field works such as the installation of aerial markers, control
point survey and leveling and the analysis and calculation processing work was carried out through OJT.

As aresult of technology transfer through a series of survey works, data analysis and calculation, the TSDE
survey engineers achieved a certain level of understanding though they were inexperienced in those works,
and became familiar with the flow of field work and the operation of survey equipment.

In the technology transfer for updating of topographic maps, the basic work flow, including digital plotting
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and compilation procedures and map symbolization method, was understood; but with respect to some

items of applied operations such as GIS application, quality control and meta data creation, computer

operation using software did not necessarily reach the required level, because for some participants this
Study was their first experience of operating a personal computer.

Technology transfer in aerial triangulation, DSM creation, creation of orthophotos and 3D plotting for

which no software was procured was carried out by means of theoretical lectures only, but these theories

appeared to have been fully understood.

Table 41 Level of Achievement in Transfer of Topographic Map Updating Technology

Item Trainee 1 Trainee 2 Trainee 3 Average

Planping and preparation for GIS data A A © O
creation
Creation of symbols
Creation of 2D polygon lines
Control point survey
Field verification
Aerial triangulation
5 | DSM
Creation of orthophotos
3D data creation
(Points, lines, polygons and texts)
Pre-interpretation of existing topographic
maps

8 | Georeferencing

9 | Definition of topographic map projection
10 2D data acquisition
(Points, lines, polygons and texts)
11 | Quality control of acquired DWG data
12 | Data compilation
13 Symbolization of 1/2,500 topographic
maps
14 | Data conversion from DWG to Shape
15 | Transformation of coordinate system
16 | Meta data
17 | Preparation of attributes table
18 | Various types of data
19 | GIS applied operations
Note: Legends for achievement levels - A: Understanding of theory, O: Understanding of theory
and contents of practices, ©: Attainment of application level

B (SR )
O |O]>
O |>1O
O |©|©
O |00

>
O
O
O

>0|0|0|©© © O O |©©] © | >

O|BI0|BE|I®] © |OO] © O] © | >

>I>I>>I>© > (> B |0 © | >
>I>IOI>G© © (O B B> B | B

5. Schedule of Work and Dispatch of Personnel

5-1. Work Schedule and Project Flowchart

The work schedule in this study and a project implementation flowchart are shown on the next page.
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FY]

Work item Month

2012

2013

Ap.

Aug.

Sep.

Dec.

Feb.

Apr.

Jun.

Jul

Aug.

Sep.

Dec. Jan.

Feb. Mar.

Collection, sorting and analysis of related materials and information

Preparation of Inception Report (IC/R)

Explanation and discussion of Inception Report (IC/R)

Discussion of specifications

Collection and sorting of existing materials

Fact-finding survey on promotion of geographic information data

Holding of seminars to promote utilization

Aerial Photography

Control Point Survey

Acrial Triangulation

Creation of Orthophotos

Preparation of Progress Report (PR/R)

Explanation and discussion of Progress Report (PR/R)

Review of the surveying administration for the promotion of geographic
information data

Field verification, feld completion survey

Digital plotting

Digital compilation

Digital compilation after field completion

Discussion and proposal of methods for the publicizing and supply of
ic information data

Preparation of Interim Report (IT/R)

Explanation and discussion on Interim Report (IT/R)

Map symbolization of topographic maps

Structurization of digital data

Creation of data files

Utilization promotion

Holding of seminars to promote utilzation

Preparation of Draft Final Report (DF/R)

Explanation and discussion of Draft Final Report (DF/R)

Preparation of Final Report (F/R)

Updating of topographic maps

I 0 Ry

Report

ICR

PRR

ITR

DF/R

A
FR

Delivery

A set of outputs

—— : Work in Japan

Work in Djibouti
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Work Schedule
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Year 2011 2012 2013
Month | Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb.
[Collection, [Explanation [Preparation of {Explanation and IDiscussion IPreparation of [ Explanation and
ortingand fand gress. (discussion of and proposal interim Report|iseussion on Preparation of] | [Explanation [Preparation of
mlalfdlwr [Sheussion fepon (P10 f;‘?rfr'ﬁ“k“’“" fevis) Interim Report Draft Final | | |and discussion| | [Filal Report
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Sl Aerial ‘ Digital plotting ‘
Photography Triangulation ‘ ‘ l
. . - . Digital
Digital compiltion (including map ‘ ol
Creation of Orthophotos symbolization) ‘ 23;;{:!’:“
=
§
Structurization
of digital dta
|Creation of
|data files
Holding of . .
P, i Field verification — Field completion survey
promote Holding of
— |utilization |seminars to
5 promote
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Z T
s |
=
EB Control Point Survey
)
S
E
E Updating of topographic Uvdﬂ""s'of
[ (Updating of maps (map symbolization {topographic
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Personnel Plan

"MO[9q J[qE} Y UL UMOUS Sk sem ApmS syl ur [puuosiod Jo yoredsip oy,

2012 2013 2014
Survey operations under charge Name Agency Rank Total
Jan. | Feb. |Mar. | Apr. | May | Jun. | Jul. | Aug.| Sep. [ Oct. |Nov.|Dec. | Jan. | Feb. |Mar.| Apr. | May | Jun. | Jul. |Aug.|Sep. [ Oct. |Nov.|Dec.| Jan. | Feb. | Mar.
Djibouti | Japan
i, L Masakuni 3/12 | — /] 10/2 o 110/21 /] = 10/10
Team Leader / digital compilation NAKAYAMA PASCO 2 30 20 m b1 3.70
Supervisor of Aerial Photography Daikichi NAKAJIMA | PASCO 4 3=t 41 1.00
- ) PASCO 313 5/1]
Control point survey (1) Atsushi MOCHIZUKI (Advance) 3 50 2.00
. . PASCO 3/13 5/11
Control point survey (2) Tadaaki TOMITA (Kyoritsu Setsub) 4 2.00
Field verification and field completion (1) Daikichi NAKAJIMA |  PASCO 3 02 - 1173 9" 1016 3.50
. e . Toshiyuki 1072 11/30
9/ 10/16
Field verification and field completion (2) WAKABAYASHI PASCO 4 50 45 3.50
y I . Tadahiko 02 11/31 9/, 1916
Field verification and field completion (3) SEKIGUCHI PASCO 5 50 45 3.50
ti [t hi technol
Updating od topographic maps (1echnology Daikichi NAKAJIMA | PASCO | 4 (V12 | e 511 510 623 3.20
transfer) 30 45 21
= Before 3/12 | — 302 o
g Kaoru TSUDA PASCO 4 chance 7 6 m 1.80
S Cse
% |Utilization promotion Kaoru TSUDA pAscO | 4 | Af = 0.60
= change 17
% Akira OTA PASCO g | Al 6/10f== | 6/25 —_— 1.20
§ change 16 21
. PASCO Before 3/13 | — 41 0/4 e 11/2 S— —
Tomohiro KOYAMA (Technostaff) 4 change 30 30 30 b1 3.70
. . PASCO After — [— —
/ 4 92 1011
Interpretation Tomohiro KOYAMA (Technostaff) 4 chanee 30 30 b1 2.70
. PASCO ) After —
Tomoyuki OTANI (Technostaf) 4 change 30 1.00
i Before 3/13 | m— 41
Takashi SHIRAT PASCO 4 chance 30 50 m 3.70
. . ) After —
Operation coordination / assistance in field Takashi SHIRAI PASCO 4 change 30 1.00
verification and field completion Hayato FUKUOKA PASCO 4 After 02 113
change 60
Afi —
James WATSON PASCO | 6 < 0.70
change 21
Work in Djibouti Subtotal after changef 25.90
Work in Djibouti Subtotal before change|| 27.90
. L Masakuni 2/28 = 3/ -
Team Leader / digital compilation NAKAYAMA PASCO 2 2 0.70
. . PASCO 3 = 3
Control point survey (1) Atsushi MOCHIZUKI (Advance) 3 6 0.20
i Field verification and field completion (1) Daikichi NAKAJIMA PASCO 3 ? 0.20
5
8
= Work in Japan Subtota 1.10
%
§ b term A A A
(Shown with A and names of the report) IR PRIR TR DR |F/R
Report
‘Work in Japan
(Man/Month Total)
Stage/Total
Legend ] Work in Djibouti
| I— Work in Japan
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Appendix — 1

Application Form (sample) for providing
Topographic and Cartographic

products



DEMANDE DE FOURNITURE DE DONNEES TOPOGRAPHIQUES NUMERIQUES

A Iattention de Monsieur ,

Service Topographique,

Ministere de I’ Equipement et des Transports

Veuillez bien vouloir nous fournir des données topographiques numériques pour le(s) motif(s) suivant(s).

Nous nous engageons 4 utiliser les données fournies dans le respect des conditions ci-dessous indiquées.

1. Motifs d utilisation

2. Type de domnees souhaitées, et zone de couverture
- Type
o Carte topograpbique (données numériques)
o Orthophoto (données numériques)
o Carte topographique (imprimée)

o Orthophoto (imprimée)

-Zone de couverture

Voir I'index ci-attaché

3. Nom de la structure / Nom de 'agent utilisateur :

4. Autres éléments a specifier

[ Conditions a respecter ]
- Suivre les indications du Service Topographique pour " utilisation des données Topographiques
- Utiliser ces données uniquement pour le(s) motif(s) mentionné (s) sur ce formulaire de demande

- Ne pas copier les données fournies, ni préter a un tiers
Le demandeur s’engage a respecter ce qui précéde et consent a ce que |utitisation de ces données
topographique numériques soit interrompue et que toutes les données soient récupérées en cas de violation

de ces conditions.

Le 2014

Signature
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Appendix — 2

Application form of distribution
for photographic and Cartographic products
in Republic of Senegal



Républigue dw Sénégal MATCL/ANAT/DAF

Un Peuple — Un But — Une Fou

Ministere I’Aménagement du Territoire
et des Collectivités locales

Reglement intérieur de fixation des prix et d'utilisation secondaire des produits JSMAP

1. Objectifs et champ d'application du réglement intérieur
L’objectifs du réglement intérieur est d'améliorer I'utilisation des produits fournis par JSMAP-
ANAT, y compris celles qui en découlent, et de contribuer ainsi au développement du Sénégal.
Ce reglement intérieur est appliqué pour les produits suivants, qui sont appelés ci-aprés avec les
prix qui en découlent.

(1) Données sur les cartes topographiques au 1:50.000 (CD-R) image 15 000
(2) Carte topographique au 1:50.000 (Carte imprimée) 4 000
(3) Carte topographique au 1:50.000 (Sortie de traceur) 7 500
(4) Données d'image Ortho-rectifié Pan-sharpen 1:50.000 (CD-R) 30000
(5) Données d'image Ortho-rectifié Pan-sharpen au 1:50.000 (Sortie de traceur) 10 000
(6) Données sur les cartes topographiques au 1:50.000 (CD-R) Vecteur
e Par couche et par feuille complete 12 000
e Par couche et par feuille partielle 6 000
e Ensemble des couches d’une feuille (5) 50 000
e Par couche pour les 30 000 km” de la zone du projet 60 000
e Toute la base des 30 000 km? de la zone du projet 300000

2. Accord de Licence
L’accord de licence est introduit pour les produits qui sont fournis sous forme de données
numériques parmi les produits ci-dessus.
L’accord de licence ne décrit pas la date d'expiration.
L’accord de licence identique est appliqué pour un usage interne et a l'utilisation secondaire des
produits applicables concernés. Il s'agit d'accroitre I'utilisation secondaire des produits par le
secteur prive.
L'utilisation secondaire requiert une demande adressée a I'ANAT qui décrit les détails du produit
secondaire. Le formulaire de demande est a demander auprés de I’ANAT.

3. Prix
+ En principe, le prix est calculé comme le colt nécessaire a la reproduction du produit avec une
partie du colt d'entretien du produit original. Les recettes provenant de la vente de produits sont
affectées a une partie du budget réserve a I'entretien du produit d'origine.

Le méme prix est appliqué pour tout le monde afin de faciliter I'utilisation secondaire par le
secteur prive).

Lorsqu'un utilisateur achéte un méme produits sur un volume conséquent, le prix est réduit. Il en
est de méme si un certain nombre de terminaux utilisent les mémes produits numériques
applicables. Ces taux de réduction avec la méthode de calcul du prix sont définis par I’ANAT.
Une organisation est considérée comme un utilisateur.

4. Agent de distribution de produits cartographigues
La licence de distribution est délivré a ceux qui distribuent des produits applicables afin
d'accroitre la vente des produits. Le prix des produits devrait étre le méme, et la commission de
vente est défini séparément.

Agence nationale de I’ Aménagement du Territoire Immeuble Tamaro Rue Jules Ferry x Mohamed V
Tel: +221 33 849 88 45 Email: contact@anat.sn Site Web: www.anat.sn




Application de I'élaboration de ce produit secondaire JSMAP

Nom du produit [ Données de cartes topographiques au 1:50,000 (CD-R)
[1 Données d’image Ortho-rectifiée Pan-sharpened au 1:50,000 (CD-R)
ND28-XII ( )
ND28-XVIII ( )
ND28-XX ( )
ND28-XXI ( )
Partie du produit | ND28-XXIII ( )
a utiliser ND28-XXIV ( )
NE28-11 ( )
NE28-111 ( )
NE28-1V ( )
NE28-V ( )
Objectifs de
l'utilisation
Explication de de
produit
secondaire
Publication | Nom de Echelle de carte | Nombre de Date de publication
Upapier publication publication
(1CD, DVD
Répartition Via Internet | Nom de site Nom de carte Echelle de Date de télé-
de produits Clrecherche Web & carte chargement
de secondaire [Jtélécharge URL
ment
Autres Detail

Agence nationale de I’ Aménagement du Territoire Immeuble Tamaro Rue Jules Ferry x Mohamed V
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ANNEXE 1

Nom:

Fonction :

Société :

Adresse :

Téléphone / Fax :

E-mail:

(Date)

A Monsieur le Directeur général de I’ANAT

Monsieur,

Je viens par cette présente solliciter aupres de votre bienveillance I’autorisation de développer un sous
produit & partir des données JSMAP pour un usage :

1: commercial (X)
2 privé (x).

Je m’engage a respecter les conditions d’utilisation de vos produits et m’expose en cas de violation desdites
conditions a des sanctions.

Veuillez agréer, Monsieur, I’expression de mes sentiments distingués.

(Signature)
(x) rayer la mention inutile

Agence nationale de I’ Aménagement du Territoire Immeuble Tamaro Rue Jules Ferry x Mohamed V
Tel: +221 33 849 88 45 Email: contact@anat.sn Site Web: www.anat.sn




ANNEXE 2

Licence d'utilisation secondaire de produit JISMAP

Je fais suite a votre demande datée du................coevene.n. dans laguelle vous souhaitez développer des
produits secondaires a l'aide du produit JSMAP, pour vous marquez mon accord suivant les conditions ci-
apres :

1. Articles

1-1 Références du produit a utiliser :

1-2 Champs d’application de I’autorisation :

1-3 Objectifs :

1-4 Nom du produit secondaire :

1-5 Clause de commercialisation du produit secondaire :

2. Numéro d’approbation...................

3. Conditions d’utilisation

Le produit de JSMAP doit étre utilisé uniquement aux fins décrites dans la demande et non a
d'autres fins.

Le numéro d’approbation ci-dessus doit étre clairement mentionné sur le produit secondaire
avec la notification du droit d'auteur du produit original.

Ce sous-produit est fabriqué en utilisant le produit (© ANAT et la JICA)

(Numéro d’approbation : .......)

Ce produit secondaire doit étre distribué suivant les termes de I’accord ci-dessus. Si le demandeur envisage une utilisation autre que
décrite dans sa demande, un autre accord est nécessaire. L es Droits d'auteur détenus

par I’ANAT et la JICA doivent étre respectés sous peine de sanctions devant les juridictions compétentes.

(Cachet et signature)

Agence nationale de I’ Aménagement du Territoire Immeuble Tamaro Rue Jules Ferry x Mohamed V
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ANNEXE 3
Accord de Licence Utilisateur final de JISMAP

Sommaire

Introduction

1. Définition

2. Octroi de licence

3. Obligations de I'Utilisateur final
4, Reconnaissance des droits

5. Garanties et indemnités

6. Juridiction et loi applicable

L’ANAT fournit le Produit a I'Utilisateur Final conformément aux termes et conditions du présent
Accord de Licence pour I’Utilisateur Final de JSMAP, définis ci-dessous.

1. Définition

a. Utilisateur Final: la personne, entité commerciale Iégale, entité publique ou toute autre entité
Iégale qui obtienne le Produit

b. JSMAP: L'étude sur le Projet de Cartographie Topographique Numérique pour le Nord du
Sénégal soutenue par la JICA, dont le cadre 54 feuilles de carte topographique numérique a
I'échelle 1:50.000 et I’'image ortho-rectifiée pan-sharpened ont été crées

c. Produit: une feuille numérique de carte topographique numérique a I'échelle 1:50.000 ou
image ortho-rectifiée pan-sharpened créée dans JSSMAP

d. ANAT: Agence Nationale de I'Aménagement du Territoire

e. JICA: Agence japonaise de coopération internationale

2. Octroi de licence
2-1 La licence non-exclusive, non-cessible est accordé a I'Utilisateur final pour ;

a.
b.

utiliser le Produit uniguement pour son usage purement interne,

rendre le Produit disponible pour les contractants pour l'usage interne au nom de I'Utilisateur
Final,

mettre I'image provenant du Produit dans des rapports de recherche ou des publications
d’autre type avec mention de la reconnaissance du droit d'auteur stipulée a I’article 4 ci-
dessous,

utiliser I'image dérivée du Produit, tant qu'il n'est pas équivalente a la sortie de traceur du
Produit, des affiches, des calendriers, des brochures et autres imprimés avec mention de la
reconnaissance du droit d'auteur stipulée a I’article 4 ci-dessous,

. utiliser I'image jusqu'a la taille 1024 x 768, qui est dérivée du Produit, sur Internet avec

mention de la reconnaissance du droit d'auteur stipulée a I’article 4 ci-dessous,

2-2 L'utilisateur final doit présenter une demande a I’ANAT a l'avance si il / elle fait des produits
dériveés, a partir de laquelle tout ou partie du produit ne peut étre reproduit, et de le distribuer a
un tiers.

3. Obligation de I'Utilisateur final
L'Utilisateur final doit observer les termes suivants.

a.
b.

C.

Des copies du Produit ne doivent pas étre produites, sauf pour la sauvegarde.

Le Produit, y compris les produits dérivés a partir desquels tout ou partie du Produit peut étre
reproduit, ne devrait pas étre transféré a un tiers.

Le produit ne doit pas étre utilisé a des fins illégales, trompeuses, mensongéres ou contraire a
I'éthique sinon d'une maniére qui pourrait nuire a la réputation du Produit ou de toute autre
personne.

Agence nationale de I’ Aménagement du Territoire Immeuble Tamaro Rue Jules Ferry x Mohamed V
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4 Reconnaissance des droits

4-1 L'Utilisateur final reconnait que I’ANAT et la JICA sont propriétaires du droit d'auteur du Produit.

4-2 Lors de la distribution du Produit ou des dérivées a un tiers dans les limites autorisées en vertu du
présent Accord, I'Utilisateur final doit mettre la notice de copyright ci-dessous.

Dans le cas ou tout ou une partie du ANAT, JICA

Produit est inclus ou reproduit

Dans le cas ou tout ou une partie du Ceci est produit en utilisant le produit
Produit n'est pas inclus, ni reproduit ANAT, JICA

5. Garanties et indemnités

5-1 Le produit est garanti conforme aux Spécifications applicables.

5-2 Que le Produit est approprié a votre destination ou objectif n'est pas garanti.

5-3 Lorsque le produit n'est pas utilisable pour des raisons telles que des lésions de supports ou de
non-conformité aux Spécifications applicables, I’ANAT remplace le Produit si I'Utilisateur Final
si celui-ci retourne dans les 3 jours suivant la réception. Si I’ANAT ne peut pas remplacer le
Produit, il rembourse le montant d'achat payé par I'Utilisateur Final.

6. Juridiction et loi applicable
L'Accord sera régi par le droit sénégalais et tous les litiges découlant du présent Accord sera
soumis a la juridiction exclusive de la Cour sénégalaise.

Agence nationale de I’ Aménagement du Territoire Immeuble Tamaro Rue Jules Ferry x Mohamed V
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ANNEXE 4
Calcul du prix des produits JISMAP

1. Gamme de produits pour le calcul du prix
Les articles suivants compose la gamme de produits pour le calcul des prix dans ce document.

(1) Données sur les cartes topographiques au 1:50.000 (CD-R) image 15 000
(2) Carte topographique au 1:50.000 (Carte imprimée) 4000
(3) Carte topographique au 1:50.000 (Sortie de traceur) 7 500
(4) Données d'image Ortho-rectifié Pan-sharpen 1:50.000 (CD-R) 30 000
(5) Données d'image Ortho-rectifié Pan-sharpen au 1:50.000 (Sortie de traceur) 10 000
(6) Données sur les cartes topographiques au 1:50.000 (CD-R) Vecteur
e Par couche et par feuille complete 12 000
e Par couche et par feuille partielle 6 000
e Ensemble des couches d’une feuille (5) 50 000
e Par couche pour les 30 000 km?*de la zone du projet 60 000
e Toute la base des 30 000 km? de la zone du projet 300000

2. Composition des prix : cf. tableau ci-dessus

3. Codt de la reproduction

(1) Procédé de reproduction

Le processus de reproduction des produits A a E sont les suivantes:

Produit Processus

1) Recevoir un bon de commande de produit CD-R et d'argent correspondant a la
commande a la boutique de cartes

2) Traiter l'argent et produire une quittance chez le comptable

3) Produire le produit CD-R selon la commande sur le site de production de CD-R

4) Préparer I'accord de licence sur le site de production de CD-R

5) Livrer le produit CD-R a I'utilisateur & la boutique de cartes

A&D

1) Recevoir un bon de commande de carte en papier et d'argent correspondant a la
commande a la boutique de cartes

2) Traiter l'argent et produire une quittance chez le comptable

3) Livrer la carte en papier & l'utilisateur a la boutique de cartes

1) Recevoir un bon de commande de sortie de traceur et d'argent correspondant a la
commande a la boutique de la carte

2) Traiter l'argent et produire une quittance chez le comptable

3) Produire la sortie de traceur selon la commande sur le site de production de sortie
de traceur

4) Livrer la sortie de traceur & l'utilisateur a la boutique de cartes

C&E

(2) Calcul du "Co(t de main-d'ceuvre direct”, du "Co(t des matériaux» et du "Codt de machines"

* Co(t de main d'ceuvre directe: calculer le a partir du temps nécessaire pour chaque opération de "(1)
Procédé de reproduction” et du prix unitaire de la personne impliquée dans le travail

* Co0t des matériaux: calculer le a partir de matériaux et de leur volume requis pour chaque opération de
“(1) Procédé de reproduction” et de leurs prix unitaires.

* Co0t de machines : calculer le a partir de l'estimation du temps d'utilisation des machines nécessaires
pour chaque opération "(1) Procédé de reproduction" et de leurs prix unitaires.

(3) Prix unitaire

* Main-d'ceuvre directe: calculer le salaire par jour en divisant le salaire mensuel par 21

* Matériel: prix de marché de CD-R, de papier A4, de rouleau de papier A0, cartouche d'encre pour
A4 et de cartouche d'encre pour A0

* Machines: ordinateur, imprimante A4, et traceur AO sont utilisés dans le processus de reproduction.
En supposant que ces machines fonctionnent de 5 ans et 150 jours (50 jours pour traceur AQ) par an,
calculer le prix unitaire par jour a partir de leur prix de marché.
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4. Co0t pour la promotion de ventes
Calculé sur la base de 10% du codt de main-d'ceuvre directe

5. Frais généraux administratifs
Calculé sur la base de 30% du codt main-d'ceuvre directe

6. Colt a affecter a la maintenance des données

* Les données originales des produits A, B et C sont les données de carte topographique au 1: 50.000, qui
sont celles du produit A

* Les données originales des produits D et E sont les données d'image Ortho-rectifiée Pan-sharpen au
1:50,000, qui sont celles du produit D

* Par conséquent, les colts de maintenance des données ne sont considérés que pour les produits A et D.

* Le montant de co(ts est calculé pour plusieurs cas. Ceux-ci sont de 0%, 10%, 50% et 66% du prix.

7. Prix calculés
Les prix calculés sont les suivants:

Cost to be allocated for data
maintenance (as percentage
of price) 0% 10% 50% 66%
product
A: Données de Carte Topographique au 1:50,000 2,500 2,800 5,000 7.500
(CD-R)
B: Carte Topographique au 1:50,000 (Carte 4.800
imprimée) ’
C: Carte Topographique au 1:50,000 (Sortie de
4,200
traceur)
D: Donnée d’Image Ortho-rectified Pan-sharpen
Image au 1:50,000 (CD-R) 2,500 2,800 5,000 7,500
E: Image Ortho-rectified Pan-sharpen Image au 7000
1:50,000 (Sortie de traceur) ‘
ANNEXE 5

Réduction de prix en fonction du produit et du nombre de terminaux a utiliser

1. Méthode de calcul du prix de produits achetés par des utilisateurs
 Le Produit Applicable est vendu par une feuille de carte topographique a I'échelle 1:50,000 ou en
forme de données correspondant a une feuille, qui est, ci-aprés appelé "unité de zone". Le prix
d'une unité de zone sans aucune réduction est défini pour chaque produit et appelé "prix unitaire".
Le prix de I'achat de produits par un utilisateur est la somme des prix d'achat de chacun des
produits achetés par un utilisateurs.
Le prix de chaque produit est calculé sur la base de prix unitaire de chaque produit, compte tenu du
taux de réduction en fonction de la zone de produit et le nombre de terminaux a utiliser. Le nombre
de terminaux a utiliser est physiquement identique au nombre d’achats de méme produit par un
utilisateur. La méthode de calcul est la suivante:
v Pour chaque achat du produit par un utilisateur,
» Le prix de chague unité de zone est calculée sur la base de prix unitaire et le taux de
réduction dépend du nombre de terminaux a utiliser
Ensuite, additionner les unités utilisateur achéte. Mettons S.
Le prix de chaque achat de produits par un utilisateur est calculé aprés application du taux de
réduction selon la zone de produit acheté par I’ utilisateur de S.

2. La réduction du prix en fonction du nombre de terminaux a utiliser
e Taux de réduction est lié avec le terminal a utiliser est décrit dans le Tableau 1.
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Table 1

Nombre de terminaux a utiliser Taux de réduction
1 1.0
2to3 0.9
4106 0.85
7to0 10 0.80
Plus de 10 0.75

e Par exemple, si le nombre de terminaux a utiliser est de 7:
Taux de réduction de la 1ére terminal: 1,0
Taux de réduction de 2e et 3e terminaux: 0,9
Taux de réduction de 4° & 6e terminaux: 0,85
Taux de réduction de 7e terminal: 0,8
Prix total est de (1,0 +0,9 * 2 +0,85 * 3 +0,8) * prix unitaire = 6,15 * prix unitaire

3. La réduction de prix en fonction de la zone de produit a utiliser
e Le taux de réduction lié & la zone de produit a utiliser est décrit dans le tableau 2.

Table 2
Zone de produit & utiliser Taux de réduction

jusqu’a 50 zones unitaires 1.0
plus de 50 a 500 zones unitaires 0.5
plus de 500 a 2,500 zones unitaires 0.25

plus de 2,500 a 5,000 zones 0.125

unitaires
plus de 5,000 zones unitaires 0.0625

*zone unitaire : zone correspondant a une feuille de carte topographique a I’échelle 1:50,000

e  Par exemple, si la zone de produit a utiliser est de 60 zones unitaires:

- Classer les zones unitaires a utiliser dans I'ordre croissant de prix correspondant a zone
unitaire (Apres avoir examiné le taux de réduction en fonction du nombre de terminaux a
utiliser, le prix correspondant a la zone unitaire ne peut pas étre le méme)

Jusqu'a 50éme, le taux de réduction est de 1,0
De 51éme a 60éme, le taux de réduction est de 0,5
Par conséquent, le prix total des achats de produits par utilisateur est

50eme zone unitaire

2 (prix de produit de k-éme zone unitaire)x1.0

k= 1ere zone unitaire

60eme zone unitaire

+ ) (prix de produit de k-éme zone unitaire)x0.5

k=51 ére zone unitaire
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Minutes of Meeting
on the Inception Report (IC/R)



Minutes of Meeting
On
Project For
Managing Digital Topographic Data
In
Djibouti City
In
Republic of Djibouti
(Technical Cooperation Project in the form of Development Study)

Agreed upon between
Ministry of Equipment and Transport
And

Japan International Cooperation Agency

Djibouti Citv, 15" March 2012

L ¥ oy &

Mr. Hasan Alimed Ibrahim

Chief. Topographic Section
Department of Equipment

Ministrv of Equipment and Transports

4

Mr.Mohamed Al Hassan

Witness by

Director
Department/of Equipment

Ministry ¢f Equipment and Transpaorts

Mr. Masakuni Nakayama

Team leader of the Study Team,

Japan International Cooperation Agency
(JICA)



The JICA Study Team (hereinafter referred to as “the Team™) headed by Mr. Masakuni
Nakavama visited Djibouti from 14th March, 2012 in order to carry out the Project for
Managing Digital Topographic Data in Djibouti City in Republic of Djibouti (hercinafter
referred to as “the Study™). Minister De Equipment Tranceportation (hereinaficr referred to as

*MET?™) is a counterpart of the Team.

During the meeting on explanatton of the Inception Report to MET, the Team and MET
discussed the several matters as followings and the Team answered the questions raised by MET.

Both sides eventually agreed upon the below.

Betore proceeding to have questions on the Inception Report, The Team outlined the projcct
and highlighted significancc of the surveyvs aud the Team members elaborated on the essence of
methodology and measurements in accordance with the Inception Report that was prepared in

Japan.

The followiug questions were followed by the counterpart and related organization to the
cxplanation of the inception report. Significant issucs of the question and the replies to them are

as follows.

1. Reconfirmation of the Project pertod

Counterpart reconfirmed the schedule of the Project to the Team. The Team answered that the
Project period is 24 months. In order to compliete the Project on schedule, however, the flight
permission for aerial photo shooting shall be given to the Team at the earliest possibie date. The
Counterpart replied that the permission will be issued in a short time since the required
application document had been submitted to the Civil Aviation and the Security Office. The
Counterpart added that they will continue to contact the related organizations to obtain the

permission.

2. Film processing
The Counterpart asked the Team about the film processing after taking aerial photos. The Team
answered that since the latest digital camera is used for the Project the film processing needed

for analogue camera 1s not conducted.

3. Training after the Project

A question on training program after the completion of the Project was raised by the
Counterpart. The Team answered that no additional training program is planned after the Project
and 1t might be possible for the Countcrpart to apply to the survey training course program
organized by JICA.



Cooperation for the seminar
The Team requested to the Counterpart to cooperate with the staff of the Team to organize the
seminar which will be held on 24th of March. The Counterpait accepted to the offer from the

Team.

<
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MET Side

List of Attendants

-Minister De Equipment Tranceportation -

Mr. Mohamed Ali Hassan Dircctor, Department of Equipment Ministry of Equipment and Transports

Mr. Ahmed Hassan Movaleh Conseller technique en charge des affaires administratives et financiers

Mr. Hasan Ahamed Ibrahim Chief, Topographic Section, Department of Equipment

Mr. Abdillahi Aden Maidan Engineer, Topographic Section, Department of equipment

Japanese side

-JICA Siudy Team-

Mr. Masaknni Nakavama
Mr. Daikichi Nakajima
Mr. Atsushi Mochizuki
Mr. Tadaaki Tomita

Mr. Mr. Tomohiro Kovama
Mr. Kaoru Tsuda

Mr. Takasn Shirai

Team Leader/Digital Editing
Acrial Photography

Control Point Survey (1)
Control Point Survey (2)
Interpreter

Utilization Promotion

Coordinator
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Minutes of Meeting
On
Project For
Managing Digital Topographic Data In Djibouti City
In Republic of Djibouti
(Techinical Cooperation Project in the form of Development Study)
Agreed upon between
Ministry of Equipment and Transport
And
Japan International Cooperation Agency

The JICA Study Team in charge of the study for the Project for Managing Digital Topographic
Data in Djibouti City in Republie of Djibouti (hereinafter referred to as “the Team™) and its
counterpart, Minister of Equipment and Transports of Djibouti (hereinafter referred to as
“MET) had a meeting to define the features and annotations for 1: 2,500 Scale Digital Data.

Both parties have agreed on following points:

1) Digital data at 1/2500 levels will be constructed with 213 features and annotations
mentioned on the list here attached

2) The definition of each word has been confirmed mutually and necessary explanations have
been given by members of the Team to MET.

3) The number of features and annotations is definitive. but the names mentioned can be

maodified if necessary through discussions of both parties

Diibouti City, 08 april 2012

¢ ¥ ow ?ﬁ

: ! !
Mr. Hassan Ahmed Ibrahim Mr. Masakuni Nakayama

Chief. Topographic Section Team leader of the Study Team,
Department of Equipement Jdapan [nternational Cooperation Agency
Ministry of Equipement and Transports (JICA)

Witness by,#

Mr. Mbhamed Ali Hassan

Diregtor

Department of Equipment

Ministry of Equipment and Transports

Appendix 1 : List of Attendants
Appendix 2: Feature Catalog For Djibouti
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List of Attendants

MET Side

- Ministry of Equipment and Transports-

Mr. Mohamed Ali Hassan. Director. Department of Equipment, Ministey of Equipment and
Transports

Mr. Hassan Ahamed Ibrahim, Chief, Topographic Section, Department of Equipment

Mr. Abdillahi Aden Maidan, Engineer, Topographic Section, Department of Equipment

Japanege zide

- JICA Study Team-

Mr. Masakuni NAKAYAMA Team Leader / Digital Editing
Mry. Daikichi NAKAJIMA Aerial Photography

Mr Tomohiro KOYAMA Interpreter
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Digital data at 1:2500 levels is constructed with the undermentioned 213 features and annotations.
Feature Catalog for Djibouti 1: 2,500 Scale Digital Data

D [ode NumbeiType B I Name Diéfinition
l 1 1310000 [Line EiER National Border = Frontiére
2 | 11020600 |Line D g R Boundary of Region _ Limite de régien
3 1 1030000 |Line 22— EHR Boundary of Commune Limit::“dc commune i
4 | 2101000 |Polypon |HOEMEE Wide Road (true shape), (width>2m) Route {largeur = 2m)
3 2203000 [Polygon |ELFZEEE- B0 ; Wide Road Bridge, Elevated Part of Road (width=2m) [Pont de route de largeur =+ 2m, el Passage supéricur T
6 | 2411000 |Polygon |37 {R3ZE GEERHE) (width>2m)  |Overpass (width>2m) échangeur (largeur = 2m) |
7 | 2109000 |Polygon |HREGch (SHERINIFMTLALY i{;aslgetsscg;ggt;snuctlon(Thc pavement cistinction is Route en construction (Pas de distinetion des types de revétentent)
8 | 2106000 [Polygon {’%’?W*’Tm‘“” ISBIELS T Garden Road (The pavenient dist.netion is not Voie amenagée (Pas de distinction des types de revétement)
9 |Road code+R |Point HHEEEER (width>2m) Pavement Road (width=2m) Route revétue (largeur=2mm)
10 |Road cade+ & |Point JE & 15 18 B width >2m) Unpaved Road (width:-2m) Route non revélue (largeur=2m)
11 |Road code+P |Paint A~BH & Uneerting bundary road Piste (fargeur~2m)
12 2100000 |Line HERSOELTAER Place where different pavements -neet - Ligne de séparation de différentes catégories de revétement de chauss
RT EEFTLR0ENOHE | T (T et e
13 | 2100001 |Linc BRGEROBEAHTEHALLA Slfppluucl:ntar} Line (The border of the terminal line of Ligne supplémentaire pour faire une pelygone fermée,
DIBENE) a road object) :
14 | 2102000 |[Line BEE Single Line Type of Road (Lin<width=1 9m) Simple Ligne définissant le type des routes (1 m-<largeur-1,9m)
15 | 2103000 |Line e Foot Path (width-:0.9mn) Sentier (largeur =2 0.9m) B
| 16 | 2205000 |Line HENE Foot Bridge (width=2m) Pont pour les piétons (largeur ~ 1.9m) _
17 | 2211000 |Line  |HEBR5:EAE (54 F2) Overpass (outline) ] Passerelle (contour) -
18 | 2213000 [Line FaH B Sidewalk (Imaginary Line) [ Trottoir )
19 | 2226000 |Line N it Separator Terre plein central
20 | 2000000 |Line EE RO Centerline of road Ligne axiale de route
21 | 2215000 [Point MTFHREOHAOMER-BS)  |Subway Entrance/Exit (outline/symbol) Entrée / Sortie de métro_{contour / symbole)
22 | 2219000 |Point HEREOL L ER-EBS) Road Tutinel (outline/symbol} Tunnel routier (contour / symbale)
23 | 2238000 |Point i K Street Plant Rangée d'arbres
24 | 2301000 |Line 8 Railway Voie ferrée
25 | 2401000 [Line ﬂ&_ﬁ% e Railway Bridge (Elevated Part) _|Pont ferroviaire (Partie surélevée)
26 | 2402000 |Line BioLoikE Levee Carrying Railway Voie fertée (Partie remblayée) |
27 | 2424000 [Line Foubik—L4 Platform Plate-forme
28 | 2419000 |Point ERRILOBAORE Railway Tunnel {symbols for Entrance/Exit ) Tunnel ferroviaire (symbole d'entrée et de sortie)
29 | 2421000 [Point ER Railway Stop/Station Arrét/Station forroviaire
| 30 | 3001000 |Polygon | ‘gﬁii%ﬂl\%ﬁ?{%ﬁ?) Building (outline) Ritiment ordinare (contour) N
31| 3002000 |Polygon  [ERASEEM//MEE (4F) Congcrete Building/Strueture (outline) Bétiment en dur (contour)
32 | 3404000 |Polvgon  |F—IL Swimming Peol Piscine
33 | 3002340 |Line BAOBMAMTREER S ER) Exterior Stairway with Conerete Building (outline) Esecalier extérieur de bitiment en béton (contour)
34 | 3002350 |Line ﬁ?j@-‘rﬁ%ﬁ[@ﬁﬁ (MR Exterior Stairway with Conerete Building (poreh Escalier extérieur,balcon ou auvent de bitiment en béton {contour)
(FR—F 3L canopy) -
35 | 3001340 |Line EEEMIMIREEEMEMR) | Exterior Stairway witls Ordinary Building (outline) Escalier extérieur de bitiment ordinaire (contour)
36 | 3001350 |Line 3 B S A RE (R —F L EL) |Exterior Stairway with Ordinary Building (porch Escalier extérieur.balcon ou auvent de bitiment ordinaire (contour) |

1




37 | 34020400 |Line B GEEEELD) Supplemantary Line for Roof Gate Ligne supplementaire pour le toiture de portail d'entred
38 | 30010000 [Polygon  |EEEEM/NEME) Building (outling) Bétiment ardinare (contour)
39 | 30020000 |Polygon  |BRAJIEM/INIR (51F2) Concrete Building/Structure (outline) Batiment en dur (contour) N 3
40 | 3001310 [Polygon |HPRERR (B E e patio line (Ordinary Building) B ligne de patio (batiment ordinaire ) i
41 | 3001320 |Polygon  |[#EEIEHREY) separation line (Building) séparation des _locaux (batiment ordinaire) |
42 | 3002310 |Polygon  |HREH(EAIERY patio line (Conerele Building) ligne de patio (bitiment en dur)
43 | 3002320 [Polygon  |$EEIER A3 separation line (Concrete Building) séparation des locaux (bitiment en dur)
44 | 3001000 |Point EERMIA LR _ LABEL Point for Ordinary Building Point Label pour bétiment { Structure ordinaire )
45 | 3002000 |Point BAI3EMINILA LABEL point for Conerete Building Point Label pour construction en dur
46 1 3503000 !Point EAREPR) Administrative Agency {Commune, Region office) Bureaux Administratifs (centraux)
47 | 3504000 [Point B4 Court Office Tribunal ]
48 | 3505000 |Point 2EEE - Police station Commussariat de police .
49 | 3507000 |Point HmEE Tax Ottice ) Bureaux de fiscalité i
50 | 3569000 {Point HER Post Otfice ~ Bureau de poste (PTT) i -
51 ] 35100060 {Point |G EEE Forest Management Office _|Garde torestiére
52 | 3511000 |Point SR AT Meterelogical Office Station de météarologe
53 | 3515000 |Point RE-BTERR Police Poste de police )
54 | 3516000 [Point e # o Fire Station Caserne de pompiers
55 | 3518000 |Point AEAE, EEHE S Embassy, International Organizations B Ambassade et organisation internationale
56 | 3519000 [Point BiHF AU HIER Administration branch office Bureaux administeatifs (régionaux, communaux...) N
37 1 3520000 [Point ¥R Masqu Mosquée -
58 | 3523000 [Point FY R . Church o Eglise
59 | 3523000 |Point hHEE- 2 EEH Nursery/Kindergarten Garderie / Ecole maternelle )
60 [ehoot code~ 1| Point K- HP R University, College Université / Ecole professionnelle o
61 |Schao! code+L{Point =i Higth School Lycée -
62 |School cade_£|Point PR - Primary school and junior high schoal Ecole primaire / Callége
63 | 3526000 |Point AEE-NRE Public Hall _ Salle publique .
64 | 3527000 |Point i Museum - Musée o
65 | 3528000 |Peint EAR—L Nursing Home ) Maison de retraile
66 | 3531000 |Point  [{R{EFT B Public Healtl: Center |Centre de santé publique
67 | 3532000 |Point iR o Hospital Hapital L
68 | 3533000 |Point HEE RURAUTFL Sport Center /Studium _|Terrain de sport / stade
69 | 3534000 |Peint BT Bank Banque o
707 [ 3535000 |Point BE Ruins o Bitiment en ruine N
“71 | 3536000 |Point HIIL-BH Farm Ferme
72 | 3539000 [Point I—4uk ~ |Market Marché
73 | 3540000 [Point AT Hotel - Hotel B
74 | 3545000 [Point BE Warehouse ~__|Entrepat o
75 | 3546000 |Point BB Pawder magazine o _ Poudriere - ) ]
76 | 3548000 |Pomnt "} ___ |Factory Usine .
77 | 3549000 |Point |k HBRRBRT Thermal Power Staticn Centrale électrique thermique
78 | 3550000 |Point EEF Substation (Power Plant) Poste de transtormateur
79 | 3552000 [Point TFANEG, BKE Sewage Disposal, Filtration Plant ___|Centre de traitement des eaux usées et d'eau potable
80 | 3556000 [Poiut HRokiE Water Tower o - Chéteau d'eau — |
$1_| 3560000 [Point EVDPZS ¥ Gasoline Stand e Station-service o
| 82| 3561000 |Point ~YR—p Heliport Heliport




s

83 | 3370000 |Point EBRUTEER Airport with Facilities - Acroport el installations connc_@s W ]
§4_ . 4227(]“” Point E?7Kﬁ7 Reservoir o o - Reéservoir d'eau T
85 | 4236000 |Point BikE (RE) Tv. Radio Mast (symbol outline) Ant:mm; de relais (télévision, radio, télécommunication) (symbole,
contour
86 | 4202000 [Point EemREs) Monument (symbol) Monument (symbole)
87 | 4203000 |Point RS Statue {symbol ) Statue (symbol ) B B
88 | 4228000 |Point EEHES) Crane (symbol ) Grue (symbel ) ] B
89 | 4239000 [Point BE(ieT) Windmill (symbol ) Moulin & vent (synibol ) B
90 | 4241000 [Point & (=) Lighthouse (symbol) Phare (symbaol ) _
91 | 4243000 [Point iR(EES) Sea Light Beacon (symbof) Feu(symbol )
92 | 4219000 |Point HAERER) Culvert (Pitly mouth symbeol, outline) buse(syimbol ) T o
93 | 7206000 |Pont A (ERS) Cave Moot (symbel) Grotte (symbole) o
94 | 7201000 |Point TA% BT (%) Soil Cliff (symboal) . Falaise(symbole) |
95 | 7211000 |Point ST (RS Stone Cliff(synibol) B Falaise en rocher(symbale) .
96 | 7213000 [Point = _ Scattered Rock (Minimum) Cailloux éparpillés
97 | 4224000 |Point  |HF(K),(BE&) Well {water) Puits et farage{eau) R
98 | 4225000 |Point 3K (FES) Public Water Faucet Borue-fontaine publique
99 | 4226000 |Point BRI -RPOKEGER) Impraved Spring Source d'eau aménagée
100 | 4261000 |Line MEE Mt __|Pipe (On ground) B Conduite au sol o
101 | 4262000 |Line AT 2O/ Pipe (above ground) Conduite surélevée 7__ 1
| 102 | 4266000 [Line EEROKE Tower for Power Line Pyléne o
103 | 4265000 [Line *Es Power Line Cible dlectrique
104 | 5101000 [Polygon [5lJIl (E1&) Wide River and canal (width=2m) _{Ryviéres et canaux (largeur=2m)
105 | 5103000 |Polygon  [Avh)l] (B8 Wide [ntermitted River (width-2m) Qued (largeur=2m)
106 | 5105000 [Polygon [, i 3E Lake, Pond, Bog Lac, Etang, Mare B
107 | 5111000 |Polygon |ZEh Intermitent Pond/Lake cuvelte
108 | Tank code+£ |Point R4 () Tank (water) Réservoir (eau) __ -~
109 | ek code+ G | Point B (HAR) Tank (gas) Réservoir (gaz) o
110 | Tank code+P |Paint 29 (Ril) o Tank (petrol) ) Réservoir (pétrole) N
P o 25 N
LI | 5100000 |Point gif@;?ﬁﬁ?ﬁu: /%E__I:ibisl point for Shoreline polygon Point Label servant 4 nj,récr la polygone de la mt.:r sutvant la cote
112 | 5101000 |Point A (RN Wide River and canal (width=2m) Riviéres et canaux (largeur:-2m)
P13 | 4231000 |Line Fb (MR8 Tank (outline) Reservoir (contour) L
114 | 51000000 |Line mEE Shoreling (Ocean) - Ligne cétiére _
115 | 5202000 |Line #HiE %200+ Pier (Iron/Conerete) Jetée (metallique/béton)
1i6 | 5203000 |Line HE K o Pier (wood) Jetée (bois)
117 | 3211000 |Line FRiEIE Break Water _ Brise-lames ]
118 | 5265000 |Line R4 Dock Quai
119 | 5102000 |Line i B Stream (River/Canal), (width=1.5m) . _|Cours d'eau (Riviéres et canaux) (largeur<1 9m)
120 | 5104000 |Line il Intermitted River (width-21.9m) Qued (largeur<1.9m)
121 | 5221000 |Point ERRREFR Boat Station Quai d'embacation o
1227 5241000 |Point b alC Water flow Direction Sens du courant
123 | 6212000 |Peint ETEEIg Parking Parking
124 | 6215000 |Point Hith e |Cemetery Cimetiére L
125 | 6216000 [Point s ERGERSE Refuse Dump o | Décharpe d'ordures o
126 | 6231000 |Point [3Ebig 1REH. BUYiE Quarry Carriére




| 127 | 6218000 |Point EEAQEEREFHE Alrstrip and Taxiway Piste d'atterissage ot bretelles } B
128 | 6262000 |Poiat PNE Park Parc .
129 | 6201000 |Line KR Boundary of Particular Area Limites de parcelle ou de concession
130 | 6311000 |Point 54] Paddy Field Riziére
131 [ 6312000 |Point e Salt farm Marais salant
32 | 6313000 |Point il . Cultivated Field ~ Champs de culture -
133 | 6314000 [Point SEFEUH Sugarcane Plantation Plantation de canne & sucre ]
L—-LM 6318000 |Point # 1| Tea Plantation Plantation de thé
135 | 6319000 |Point REE ) Orchard - ~ Plantation de fruits {verger)
136 | 6321000 [Point F OO R Other Trees Plantation Autre plantation des arbres j
137 | 6322000 |Point a—Aay Eucalyptus Eucalyptus
138 | 6323000 |Paint R (R Meadow (Grass land) ) Piture(Prairic)
139 | 6324000 [Point i Palm Tree Palmier
140 | 6326000 [Point J—ke— Coffee Caléier
141 [ 6327000 |Paint [ FRAE Cotton |Coten
142 | 6328000 |Point INE LA Papyrus Tree . Papyrus - o
| 143 | 6329000 |Point EXR, ER Shurb with Grass Arbrisseau ]
144 | 6330000 [Point FhLT o Acacia L Acacia _ B
145 | 6331000 (Point [LEBTR . ST _ |Broad Leaf Forest, Needle Leaf Farest Forét latifoliée, Forét de coniféres 3
146 | 6334000 |Point  |BAROEGE o ILIF =R Bare Land Terre sans végétation (terre 1ue) B
147 | 6338000 |Point nih Swamp, Marsh Marais .
148 | 6340000 |Point b i Sand Area/Conglomerate terre sablonneuse et caillouteuse
| 149 [ 6301000 |Linc HWER Vegetation Boundary Limite de végéiation o o
150 | 6302000 |Line iR Farmland Boundary Lirmite de terrain agricole
151 | 6214000 |Point FEXR o Garden Tree ) Atrbre de jardin
152 | 4221000 |Point T REER IR ST B Independent Trees Latifolié isolé. Conifére isolé
153 | 7101¢00 |Line B8 GHdhi) N Index Contour Line (10m interva)) Courbe de niveau maitresse
154 | 7102600 [Line ZRIR iR Intermediate Contour Line (2m interval) Courbes de niveau normale
155 | 7103000 |Line ZERGHEhdR D Auxiliary Centour Line . Courbe de niveau intercalaire i
156 | 7105000 |Line [0 $h (R ER ) Depression Intermediate Courbe de dépression {mailresse)
157 [ 716000 |Line Mt (E ) Depression Intermediate Courbe de dépression (normale) -
158 | 7107000 [Line M #h (4 B RS Depression Auxiliary Courbe de dépression {intercalaire)
159 | 6130000 |Line | =< Fence Cléture en fil de fer B B
160 | 6140000 |Line LA Wall Mur de cloture
161 | 6120000 |Line 418 Hedge . Haie
162 | 5227000 |Line 2E(iEE) Weir (symbol) Barrage (symbole) -
163 | 5227110 |Ling & (ERED Weir (upstream side) - Barrage (cdté en amont) o
164 | 5227120 |Line HECFRED Weir (downstream side) Barrage (cdté en aval)
165 | 5228000 [Line kP8 Sluice Gale - Ecluse de régulation N ]
166 | 5232000 [Line  [:ESifAH Permeable Ouyrages hydrauliques de protection o
167 | 6101110 [Line ATHE (L) Adtificial Slope Hachure (upper side). Cutting Haut talus _ o
168 | 6101120 |Line AI#@m(F) Artificial Slope Hachure {lower side), Cutting Bas talus -
169 | 6102000 (Line TR (EEE) Embankment (width= 1.9m) Endiguement (largeur < |.9m) -
170 | 6al10110 |Line WL Revetment (upper side), width:=2m o Revétement ef tajus revétus (¢t supérieur), largeur = 2m
171 | 6110120 |Line HE(T) lake, Pond, Bog Revétement et talus revétus (¢dté inférieur), largeur > 2m
1726110000 [Line  [#B@S)  _ [Revetment(width=19m) Revétement (largeur = [.9m) (symbole)




173 [ 7201110 |Line AU Mtk Soil Ciitt (upper line), width=2m Falaise (ligne sqpcrl_uLllc) largeur = 2m -
174 | 7201120 |Line AN B CF) Soil Cliff (lower line), width=2m Falaise (ligne inférieure), largeur = 2m - ]
175 | 7202000 |Line GE Rain Gully Ravin N B
176 | 7211110 |Line sttt Earth CHEF (upper line), width=2m Falaise en rocher (ligne supérieure), largeur = 2m o
1771 7211120 {Line =AU CF) Earth Cliff (lower line), width=2m Falaise en rocher (ligne inféricure), largeur =~ 2m
178 | 7212000 |Line BE Bare Rock B Rocher apparent
179 | 7214000 |Line EA T Caral Reef ~|Récifs coraux
180 | 7301000 |Point ZHARERE E5E) Triangulation Point Point de triangulation
181 | 7302000 [Point EBFEKERAGRS Feil) Bench Mark B Barnes de nivellement existantes -
182 | 7303000 [Point  |GPSR% GPS Point . Point de GPS
183 | 7311600 |Poimt BREELGLMERKES Spot Elevation Point without Stone Post Points de repére de nivellemment sans pierre de bornage
184 | 7312000 |Point BRI DR Spo_t Elc}«'ation Point Base on Photogrammetric Survey Point ebté
(100m pitch)
185 | 7501000 |Poin FUuRT—% Grid Points Dala Grid Points Data (point semis)
186 | 7510000 |Point SR LRk Random Points Data Random Points Data (point de sotnmet)
187 | 7521000 |Line TL—934 Break Line Data Lignes de créte et de talweg {Break Line Data)

The ¢code number of the

annotation adds 8 to the head of the code number of feature. 22 T oo —FEH Bid L itd)

L'ajout d'un “8" au début des numeéros donne les codes d'annotation

188 [ 81102000 |Texttannots JioA 058 Region Name o | Nom de région ) N
189 | 81103000 [Text J2a2—2% Commune Name Nom de commune _

190 | 811040006 |Text FINT 2 Quartier Name Nom de quartier L

191 | 82101000 |Text Hig#Eiga N Road Name i Nom de route

192 | 82219000 [Text HEOQFFIVEESE Road Tunnel (symbol) Name Nom de tunnet routier (symboale) _

193 | 82301000 |Text fREA Railway Name Nam de voie ferrée N

194 | 82421000 | Text B4 Railway Stop/Station Name Nom de arret/station ferroviaire o
195 | 83503000 [Text EABEAB(PR) Administrative Agency (Commune, Region atfice) Bureaux Administratifs (centraux) ]

196 | 83519000 |Text BBEEMAUVHERS Branch Otfice Bureaux administratifs (régionaux, communaux...)

197 | 83532000 [Text A Flospital Nom de | hpital B

198 | 83570000 | Text EEL Alrport with Facilities Nom d'aéroport et installations connexes

199 | 85101000 |Text A (AR R Wide River and Drainage (width-2m) Nom de rivieres (largeur=2m)

200 | 85103000 |Text haul (BEE)E Wide Intermitted River (width=2m) Nom de 'oued (largeur=2m) -
201 | 85105000 |Text b 2 Lake, Pond, Bog Nom de lag, etang, mare o

202 | 85102000 |Text kA Stream (River/Canatl), (width--1.9m) |Cours d'eau (Riviéres et canaux)(largeur=1.9m)

203 | 86262000 |Text NEIE] Park Nom de parc

204 | BL51000 |Text W - - - B Cape/Cay Name Nom de cap / bane de sable i
205 | 8151000 |Text ST/ JUIR - N E-R-BEE Riverside/Cay/Waterfall/Beach Name Rivage, lit de riviere, banc de sable, chute d'eau, plage, rivage

206 | 8151000 |Texnt T o Mountain/Island Name Nom de montagne / ile o ) ]
207 [ 85221000 |Text | BREREERS Ferry Station _|Nom de quai d'embacation

208 [ 8171000 |Text ME-E-IER Hill’Mound Narme Nom de colling .

209 | 8171000 |Text B-iRA Valley Name Nom de vallée o

210 | 8181000 [Text iR A Anotation of Explanation sigle d'annotation de symbole o

211 | 87101000 |Text RN Contour Value Valeur de courbe de niveau

212 | 8199000 |Pomnt ) Reference Point Name Point indicateur de ireu

213 |MAP_INDEX|Line e Neatline Cadre
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On
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In
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(Technical Cooperation Project In the form of Development Study)

Agreed upon between
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Japan International Cooperation Agency

Djibouti City, 7th October 2012
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Mr. Masakuni Nakayama

Chief, Topographic Section Team leader of the Study Team
Department of Equipment Japan International Cooperation Agency
Ministry of Equipment and Transports (JICA)

Witness by

Mr. M@hamféd Al Hassan
Director /Department of Equipment

Ministry of Equipment and Transports



Date and place of the meeting : 7th October 2012 at Meeting Room of the Ministry of

Equipment and Transports

Purpose of the meeting

Explanation of Progress Report

The Team Leader, Mr. Nakayama, gave an explanation of the progress report. On the
other hand, the chief engineer, Mr. Nakajima, submitted requests for accomplishing

planned works. The two parties have consulted together to find solutions.

Details
1. Explanation of the Progress Report

Mr. Nakayama gave the explanation of the progress report and explained the work
schedule in Djibouti over two months. Djibouti party understood these explanations

and both parties have agreed these topies.

2. Collection of documents

Nakajima: A map showing the boundaries of municipalities is necessary because it is
not possible to verify them on the study site.

Hassan: This decument has been requested to the authorities concerned and will be
available in the next few days.

The Secretary General, Mr. Adou, added that if Mr. Hassan cannot meet the needs, he

would take necessary measures, such as written requests.

3. Works in areas where access is difficult.

Nakajima: To enter the port area was very difficult and took a long time during the last
mission.

Adou: Mr. Hassan will accompany the study team to enter the port.

Nakajima: The necessary documents will be prepared for working in the port area.
Several round trips needed at the last stay.

Adou: The request for authorization to enter the port will be presented to the port
director. What day the team enters the port?

Nakayama: The exact schedule will be communicated by M. Nakajima to Mr. Hassan.

4. Others
Adou: I hope both parties share the expectations of the other party and work to achieve

common goals.

All members have agreed.



List of Attendants

Diibouti Side
- Ministry of Equipment and Transports -

Mr. Adou Ali Adou, Général Secretary, Ministry of Equipment and Transports

Mr. Mohamed Ali Hassan, Director, Department of Equipment

Mr. Hassan Ahmed Ibrahim, Chef; Topographic Section, Department of Equipment
Mr. Abdillahi Aden Maidan, Engineer, Topographic Section, Department of Equipment

Japanese Side
- JICA Study Team -
Mr. Masakuni Nakayama, Team Leader/ Digital editing

Mr. Daikichi Nakajima, Aerial photography

Mr. Tadahiko Sekiguchi, Field study/ Additional survey
Mr. Toshiyuki Wakabayashi, Field study/ Additional survey
Mzr. Hayato Fukuoka, Coordinator

Mr. Tomoyuki Otani, Interpreter
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Mr. Hassan A'hmed Ibrahim Mr. Masakuni Nakayama

Chief, Topographic Section Team leader of the Study Team
Department of Equipment Japan International Cooperation Agency
Ministry of Equipment and Transports (JICA)

Witness by

Ministryfof Bquipment and Transports



Date and place of the meeting : 9th September 2013 at Meeting Room of the Ministry of
Equipment and Transports

Purpose of the meeting

- Hlustration of works carried out by the Study Team to the present time

- Explanation about the contents of interim report by the Study Team

- Explanation about works to be carried out (On site complementary topographic
survey)

- Questions and answers session, and discussion between both parties

1. Illustration of works carried out
Mr. Nakajima gave an explanation about the works carried out for present time:
- Orthophotos covering 300km2 (112 leaves) have been made

- Topographicals maps covering 100km2 (49 leaves) have been made

Following the questions asked by the Djiboutian party, and the answers given by

the Study Team, concerning the maps created.

Queslion: Do the names of roads appear on the printed maps?

Answer: The names of the national roads are mentioned on the printed maps which
will be submitted at the end of the project. Names of other roads are not appeared, but

1t 18 possible to add subsequently on the digital data.

Question: There 1s a former map, which contains useful information. Is that used for

the mapping work within the present project?

Answer: The Study Team, during previous collection work of documents, had acquired
that former map. The collected documents has been reflected on the new maps, in

theory.

2. Explanation about the contents of interim report by the Study Team

The Study Team has submitted the interim report to the Djiboutian party, 10 copies
of French version and 10 copies of English version.

The Team Leader, Mr. Nakayama, gave an explanation about the contents of

interim report to the Djiboutian party, as well as the schedule of the present mission:



- On the occasion of this mission, which i1s the 4t dispatch of the Study Team within the
present project, a complementary survey will be carried out with Djiboutian
counterparts during the period from 03 September to 15 October.

- In addition of the works above-mentioned, the Study Team would like to have a
meeting during its stay in Djibouti with different authorities concerned, to discuss
about management and utilization of the digital data and the topographical maps
which will be supplied to the Djiboutian party at the end of the project.

The Djiboutian party is agree for this point. Both parties are agree to call a first
meeting of different authorities on Monday 16t September.

Chef of Topographic Section will prepare a list of participants.

The Djiboutian party hopes an assistance by Japanese experts after achievement of
the project, for 1 year, to ensure an efficacious utilization and a good management of
the digital data and the topographical maps supplied:

- 1 expert specialist in update of the data
- 1 expert specialist in GIS
In response, the Study Team suggested that it would be better to submit a request

officially to Japanese authority.

The Djiboutian party suggested to arrange a courtesy visit to the Minister of
Equipment and Transports, with a session of presentation of the project. Both parties

agree to schedule the visit on Thursday 12 September.

3. Other issues

The Djiboutian party informed the Study Team that some administrative organs
would like to know if it is possible to acquire a software to ensure the visualization of
cartographical images in 3D.
The Study Team suggested that it would be better to submit a request to JICA with
justification of necessity and that if the Djiboutian party would like to use it within the
technology transfer provided by present project, as it will be finished on January 2014,

the request should be prepared as soon as possible.



List of Attendants

Dijibouti Side

- Ministry of Equipment and Transports -

Myr. Adou Ali Adou, Général Secretary

Mr. Mohamed Ali Hassan, Director, Department of Equipment

Mr. Mahdi Abdillahi Sougouleh, Dupty Director, Department of Equipment

Mr. Hassan Ahmed Ibrahim, Chef; Topographic Section, Department of Equipment
Mr. Abdillahi Aden Maidan, Engineer, Topographic Section, Department of Equipment

Japanese Side

- JICA Study Team -

Mr. Masakuni Nakayama, Team Leader/ Digital editing
Mr. Daikichi Nakajima, Field study/ Additional survey

Mr. Tadahiko Sekiguchi, Field study/ Additional survey
Mr. Toshiyuki Wakabayashi, Field study/ Additional survey

Mr. Tomohiro Koyama, Interpreter
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Mr. Hassan Ahmed Ibrahim Mr. Masakuni Nakayama

Chief, Topographic Section Team leader of the Study Team
Department of Equipment Japan International Cooperation Agency
Ministry of Equipment and Transports (JICA)

Witness by

Mr. Mohaimed Ali Hassan
Direct Department of Equipment
Ministry of Equipment and Transports



Date and place of the meeting : 19t September 2013 at Meeting Room of the Ministry
of Equipment and Transports

Purpose of the meeting
- To explain the project outline to different institutions and agencies of Djibouti, which
will use the topographic maps and the digital data supplied by the project.
- To have a discussion between different actors about the challenges to be met in order
to ensure an effective use of the topographic maps and digital data, in particular:

- Setting up a data sharing mechanism

- Establishment of an institutional system for data update

- Establishment of a digital data selling system

1. Opening of the meeting

After an opening address by Mr. Adou Ali Adou, General Secretary of the Ministry
of Equipment and Transportation, Mr. Mohamed Ali Hassan, Director of Equipment,
gave an explanation of the project background and its objectives to the Djiboutian

participants.

2. Presentation of the project

Mr. Nakayama, Chief of Japanese study team, presented to the Djiboutian
participants the contents of the project and its progress, using supporting documents
(attached herewith) that Japanese party had prepared before the meeting:

- The project 1s implemented for a term of two years. The orthophotos, the
topographic maps and the digital data covering the project area will be finalized by
January 2014, to be submitted to the Djiboutian party.

- This is the 4th mission in the framework of the project, which consists in finalizing
the draft maps prepared up to the present time, through an on-site complementary
survey.

- This mission has another objective, which is to discuss with different actors of
Djiboutian side about the effective and sustainable use of the products of the project,

the data updating, as well as the establishment of a system for these matters.

3. Explanation of process and specifications of the products
Mr. Nakajima, Chief engineer of the Study Team, gave an explanation using the
orthophotos and the topographic maps which are prepared up to the present time.

- Topographic data in AutoCAD and DWG format have been made, and the

Y



symbolization has been done on the basis of the results of the studies carried out
during the first year of the project.

- The maps, consisting of 49 leaves, cover almost all residential areas apart from the
south area behind the airport.

- The orthophotos have been made on a larger area then the area targeted for
cartographic work. For the districts which has not been covered by the cartographic
work in the framework of this project, the maps should be produced by the Topographic
Section of the Ministry of Equipment and Transportation.

- GIS data has also been prepared using ESRI software (Shape and Geodatabase
format)

- Three types of data have been created, 1.e., Orthophotos, Topographic map data
(AutoCAD et DWG format) and GIS data (ESRI : Shape, Geodatabase format)

- The metric system used 1s not the UTM. In the framework of the project, the latest
world geodetic system is used. After selecting two orientation points in Djibouti, we
have implemented a measurement taking one existing point in Ethiopia and another
point 1n a neighbor country, to determine latitude and longitude. We produce plane

figures using Gauss-Kriiger method.

4. Discussion between Japanese Study Team and concerned institutions

1) Suggestions and hopes concerning the effective use of data and data update

(Mr.Nakayama, Study Team)

- There are three challenges, as follows : Setting up a data sharing mechanism,

establishment of a institutional system for data update, and establishment of a digital

data selling system.

- We suppose that the Topographic Section will be the principal organ for update of
topographic maps.

- For updating the topographic maps, it will be necessary to implement modifications
along with the situations changing with the times, on the basis of the information
coming from different structures such as EDD, ONEAD, DHU, Department of
Cadastre etc,.

- The maps that we produce will be used as base maps. These base maps will be
exploitable by integrating thematical data collected and managed by different
structures.

- We would like to hear opinions from the participants of this meeting, who are future

users of the products developed by the project.



i

2) Actual situation and Challenges to be met (Director of Equipment)

- To put the topographic data to practical use, it will be necessary to establish a
committee which will coordinate works of different organizations concerned.

- Concerning the data management, we should put in place an institutional system for
data update as well as a selling system of topographic maps.

- We wish dispatch of two Japanese experts, to ensure good management and data
update practices, after the end of the project.

- Meanwhile, there are two old maps in PDF format, one presenting the east side of
Djibouti-city, and the other the west side. These maps should be completed in terms of

toponymie.

3) Exchange of opinions

(DHU)

- DHU will be a main and leading user of topographic data. This department have to
play a role in the coordination concerning mapping, including data update. However, at
the present time, it doesn't have enough materials nor personnel. We need assistance
to be better equipped with sufficient materials and personnel, and in particular, the
personnel training is one of the most important issues. In any case, a section with two
or three qualified staffs, taking care only about data update. The section in question
will need appropriate materials and specialized personnel, who will eventually be

trained by Japanese technical cooperation.

(Study Team -Mr.Nakajama)

- We have already implemented a technical transfert programme concerning the
mapping towards staffs of the Topographic section since more than 2 months, and they
have acquired the knowledge needed for producing and updating the maps. In my
opinion, 1t would be better to put the Topographic section in charge of data update,
while the Commitee which will be established by different institutions, including DHU,

will play a role in the general coordination.

(DHU)

We have no objection to the idea that data update will be mainly carried out by the
Ministry of Equipement since it is better equipped than other departments concerned
by topographic maps. We just hope that the Ministry of Equipment will share updated

information with all other stakeholders, who also have to implement small updates



continuously.

(CERD)

This is a very important issue, for which we cannot make a decision at this meeting. We
have to continue to discuss in order to find out an optimal solution. In all over Djibouti,
there are a lot of institutions working in the field of geographical information collecting.
Other than the Department of Equipment, DHU continues important works concerning
the housing of Djibouti-city. There are also many other departments intervening
directly or indirectly in the works concerned by geographical information.

Also CERD has a geographic database covering all the territory of Djibouti.,

It is necessary to create a work network. For example, DHU offers takes the
information concerning the housing, CERD provides available data by which other
institutions complete theirs, etc. It is a veritable data sharing between different
mstitutions.

We should create a complete organism whom role is especially updating the data
established through the project implemented by Japan. To create what doesn’t exist,
mvestment, infrastructures, budgets etc., will be needed. We should take in
consideration all these issues, and think over very carefully about a network of
different institutions. The existing telecommunication tools can be wused also,

efficiently.

(Civil Protection)

All of construction permits are issued through the Civil Protection.

When a disaster occurs, we need the maps.

Therefore, we need to participate in training programs with other related structures,

when there is an ocecasion.

(General Secretary / Director of Equipment)

We are now in the final phase of the implementation of the project. The important
thing is to support the works in progress, by providing as much information as possible.
For the data updating issue as well as the establishment of the commitee, we shall take

the time to think over together in order to create a system.

(Deputy mayor)
Once the city maps have been completed and actualized by this project, we will take

necessary measures to ensure the personnel training, the setting up of a section in



charge of the cartography, etc. We are ready to collaborate for the creation of the

committee.

(Study Team - M.Nakajima)

The project prepares digital data. As these products are digital, data can be copied and
delivered easily between users. Therefore, distribution with payment would not be a
realistic solution.

Is there any regulation that controls the data sharing between administrative

structures, in Djibouti?

(Director of Equipment)
Our department as well as CERD have managing and selling experiences. Selling
system have existed also. However, the clients were mainly private consultants, and we

were selling printed maps but not digital data.

(DHU)
The selling system exists at public companies level, such as EDD, ONEAD etc.
However it is difficult for the administrative structures to buy and sell the products, as

these structures are operated operated with government budget.

(Equipe japonaise — M.Nakayama)
We are here together today for a first discussion on the subject of setting up of the
commitee and the data sharing system. The ideas discussed today should find a concret

shape. That is why we suggest holding of a second meeting very soon.

(CERD)
It is also important to evaluate the human resources, financial matters etc that each
structure needs to achieving our common goals, from the point of view of the data

updating as well as the efficient use of data.



List of participants

Djiboutian side

- Ministry of Equipment and Transportation -

Mr. Adou Ali Adou, General Secretary

Mr. Mohamed Ali Hassan, Director of Equipment

Mr. Mahdi Abdillahi Sougouleh, Dupty Director of Equipment

Mr. Hassan Ahmed Ibrahim, Cheif of Topographic Section, Department of Equipment
Mr. Abdillahi Aden Maidan, Engeneer, Topographic Section, Department of Equipment

- Ministry of Interior-
Mr. Abdoulkader Abayazid Moussa, Dupty Director, Civil Protection

- Djibouti-City -
Mr. Houssein Kamil Kayad, Dupty mayor
Mr. Yacin Abdi, Technical Director

- Ministry of Housing and Urbanism -
Mr Mohamed Elmi, Department of Environment
Mr Mohamed Ali Houssein, Dupty Director of Housing (DHU)

-EDD -
Mr. Adem Djama, Chief of Research Division

Ms. Zahra Hassan, Department of Research and Planning

- CERD -
Mzr. Julludin Mohamed, General Director

- ONEAD -
Mr. Nachwan Ahmed, Chief of Research Section

Japanese side
- Bureau de la JICA a Djibuti-

Ms. Yasue Miyanaka, in charge of Project Formulation




- Study Team -

Mr. Masakuni Nakayama, Team Leader/ Digital editing
Mr. Daikichi Nakajima, Field study/ Additional survey

Mr. Tadahiko Sekiguchi, Field study/ Additional survey
Mr. Toshiyuki Wakabayashi, Field study/ Additional survey

Mr. Tomohiro Koyama, Interpreter
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Date and place of the meeting: January 23" 2014 at Meeting Room of the Ministry of

Equipment and Transports.

The meeting has been enforced with TSDE members and JICA study team, under the
attendance of the minister of TSDE and the Deputy Director of Urban Planning in the
Ministry of Housing, Urban Planning and Environment. JICA study team had explained by
power point based on the project outline and draft final report. TSDE has agreed the
contents of the draft final report and received the following items from the JICA study team:

RIS RONIDRS

Ten sets of Draft Final Report (English)

Ten sets of Draft Final Report (French)

Ten sets of Draft Final Report Summary (English)
Ten sets of Draft Final Report Summary {French)
Five sets of A0 size booklet

Fifty sets of A3 size booklet

Purpose of the meeting

- llustration of works carried out by the Study Team to the present time

- Explanation about the contents of Draft Final Report by the Study Team

- Explanation about works to be carried out (Final seminar, Stakeholder meeting)

Questions and Answers

1.

Additional mapping

Djibouti side: what kind of procedure is necessary for additional mapping work in the
cause of rapidly developing urbanism in the surrounding of the centre city?

Study team side: explained the agreed work area of this project and recommended to
submit an application letter to JICA for the additional mapping.

Acquiring ortho maps

Djibouti side: how can we acquire ortho map as soon as possible for the utilization in
master plan preparation?

Study team: this project work will be completed in the end of January 2014, and the final
results will be handed over by JICA in March 2014. The study team does not have any
authority to change this schedule. The study team will report this issue to JICA and ask
for decisions.

About the final seminar and stakeholder meeting

Under the discussion, the schedule procedure for the final seminar and stakeholder

meeting was agreed as followed:

a. Final seminar: January 25th, 2014

b. Stakeholder meeting: January 20", 2014

c. The final seminar invitation list (draft) will be prepared by Djibouti side and discussed
by the study team

d. The invitation letter for final seminar will be prepared and sent by Djibouti side

e. Djibouti side will make arrangements to invite media (ex. TV, newspaper....)
journalists for the final seminar
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List of Attendants

Djibouti Side

- Ministry of Equipment and Transports -

Mr. Moussa Ahmed/ Minister; Ministry of Equipment and Transports

Mr. Said Nouh Hassan/ Secretary General

Mr. Mahdi Abdillahi Sougouleh/ Director; Department of Equipments

Mr. Souleiman Moumin/ Assistant Director; Department of Equipments

Mr. Hassan Ahmed Ibrahim/ Chief; Topographic Section, Department of Equipment
Mr. Souleiman Mohamed Hassan/Chief; Control Section, Department of Equipment
Mr. Elad Moussa/ Engineer; Topographic Section, Department of Equipment

- Ministry of Housing, Urban Planning and Environment -

Ms. Amina Abdi/ Secretary General; Ministry of Housing, Urban Planning and Environment
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