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. Oromia Regional Government Bureau

12 | House of Peoples Representative 2| 28 of Rural Land and Environment 2

13 Intergrated Urban land Information 11 29 | Oromia TV 1
Management Agancy
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1. li e

The JICA Study Team (hereafter referred to as “the Study Team™) for “The Capacity Development Project
for Digital Topographic Mapping” (hereafter referred to as “the project”) was dispatched to Addis Ababa,
Ethiopia by the Japan International Cooperation Agency (hereafter referred to as “JICA™). The Team was
headed by Mr. Akira SUZUKI.

The Study Team commenced the project = E hiopia fr m 31% of ctober 2013, d started the
discussion of the project details based on the Inception Report to the Ethiopian Mapping Agency
(hereafter referred to as “EMA”). The list of members participated in the discussion are as shown in the

Ap endix.

I.Conte ts fDiscusso

P oje tPl ing
Both organizations agreed upon the detailed plans for the 1% year and general plans for the
following vears of the project under discussion.

2. Tech ology T ans er
Both organizations agreed that EMA will dispatch 16 personnel (8 teams of 2 personnel each) for
the technologv transfer in Field Identification and Supplementary Field Verification

3. Procurements
EMA requested he establishment of an air conditioner in the room in which technology transfer
will be effected, due to t e humidity in the rain season, the high temperature and the damage to the
equipment from dust. The study team will report this request to JICA.

4. S veySt ar s
Both sides agree that following standard shall be  plied as the survey standard in the project.

Item Standard
200
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e bers f 1sc ssio

‘st o Attenda ts

N e

Position (A 1 ated Organi ation)

Mr. Sultan Mohammed

Director ge eral
(EMA)

Mr. Ayele Teka

Director of Mapping Directorate

MA (EMA)
Side ) o irector of Surveying Directorate
Mr. Girma Habte Giorgis
irector of Quality & Standard irectorate
Mr. Kerlos Latebo
(EMA)
) Team Leader
Mr. Akira SUZUKI
(JICA Study Team)
J A ) Deputy Team Leader
Mr. Akira OTA
Si e (JICAStu vy ecam)
. Coordinator
Mr. James Kazumori WATSON
(JICA Study Team)
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The JICA Study Team (hereafter referred to as “the Study Team”) for the second term of “The Capacity
Development Project for Digital Topographic Mapping” (hereafter referred to as “the project”) was dispatched
to Addis Ababa, Ethiopia by the Japan International Cooperation Agency (hereatter referred to as “JICA™). The
Team was headed by r. Akira SUZUKIL

The Study Team commenced the project in Ethiopia from June 30, 2014, and started the discussion of
the project details based on the Progress Report 1 to the Ethiopian  apping Agency (hereafter referred to

as “E ). The list of members participated in the discussion are as shown in the Appendix-1.

| tent of isc ss’o

1. Imple ente wo ki t efirst er
Both organizations agreed upon the contents implemented in the 1* term.

2. P ocureme ts' he irstter
Both organizations agreed that the procurements of equipment for the 1¥ term by the study team
have been completed.




Appendix -1

Members of Discussion

List of Attendants

Name

Position (Affiliated Organization)

Mr. Sultan Mohammed

Director general
(EMA)

Mr. Ayele Teka

Director of Mapping Directorate
(EMA)

Mr. Kerlos Latebo

Director of Quality and Control Directorate
(EMA)

Mr. Gebrealife Assefa

Director of IT Directorate
(EMA)

Mr. Belete Tirfie

Director of Planning and Business Development
Directorate (EMA)

Mr. Habtamu Zewdu

Deputy Director of Communication and Public
Relation Directorate (EMA)

Mr. Dereje Asefa

Coordinator of Change Management

Ms. Aster Tiruneh

Team Leader of Digital Photogrammetry, Mapping
Directorate (EMA)

I ,z

EMA
) . Team Leader of Digital Cartography, Mapping
Side Mr. Kassaye Haiile Directorate (EMA)
Team Leader of Digital Ortho Photogrammetry,
Mr. Abenet Solomon Mapping Directorate (EMA)
Team Leader of Large Scale Survey, Survey
Mr. Nagasa Mekonen Directorate (EMA)
Team Leader of Quality Assurance, Quality and
Ms. Beletech Zewdu Standard Directorate (EMA)
Team Leader of Quality Control, Quality and
Ms. Tadelech Tadesse Standard Directorate (EMA)
Team Leader of Database Administration, IT
Ms. Helen Abreha Directorate (EMA)
Team Leader of Planning and Project Management,
Mr. Teferi Waktola Planning and Business Development Directorate
(EMA)
Ms. Meron Birhane GIS expert
. Team Leader
Mr. Akira SUZUKI (JICA Study Team)
. Discussion of Specifications
JICA Mr. Akira NISHIMURA (JICA Study Team)
Side Website creation/Data structuration
Mr. Wentao CHE (JICA Study Team)
. Coordinator
Mr. James Kazumori WATSON (JICA Study Team)
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I Out’ e

The JICA Study Team (hereafter referred to as “the Study Team™) for the second term of “The apacity
Development Project for Digital Topographic Mapping” (hereafter referred to as “the project”) was dispatched
to Addis Ababa, Ethiopia by the Japan International Cooperation Agency (hereafter referred to as “JICA”). The
Team was headed by Mr. Akira SUZUKI.

The Study Team commenced the project in Ethiopia from June 30, 2014, and started the discussion of
the project details based on the Inception Report 2 to the Ethiopian Mapping Agency (hereafter referred to

as “EMA™). The list of members participated in the discussion are as shown in the Appendix-1.

II. on ents of iscuss’ n

1. oject P anning
Both organizations agreed upon the detailed plans for the 2™ term and general plans for the
following years of the project under discussion.

2. Tec nology Transfer
Both organizations agreed that EMA will dispatch personnel for the technology transfer items
shown in Appendix-2

Procure ents
Both organizations agreed the item description and it’s quantity.
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Appendix -1

Members of Discussion

List of Attendants
Name Position (Affiliated Organization)
Mr. Sultan Mohammed ](?Eilr\ii? general
Mr. Ayele Teka %ﬁi‘;f of Mapping Directorate
Mr. Kerlos Latebo é)zi]r\icAt())r of Quality and Control Directorate
Mr. Gebrealife Assefa gﬁi‘)’r of IT Directorate

Mr. Belete Tirfie

Director of Planning and Business Development
Directorate (EMA)

Mr. Habtamu Zewdu

Deputy Director of Communication and Public
Relation Directorate (EMA)

Mr. Dereje Asefa

Coordinator of Change Management

Ms. Aster Tiruneh

Team Leader of Digital Photogrammetry, Mapping

EMA Directorate (EMA)
. .. Team Leader of Digital Cartography, Mapping
Side Mr. Kassaye Haiile Directorate (EMA)
Team Leader of Digital Ortho Photogrammetry,
Mr. Abenet Solomon Mapping Directorate (EMA)
Team Leader of Large Scale Survey, Survey
Mr. Nagasa Mekonen Directorate (EMA)
Team Leader of Quality Assurance, Quality and
Ms. Beletech Zewdu Standard Directorate (EMA)
Team Leader of Quality Control, Quality and
Ms. Tadelech Tadesse Standard Directorate (EMA)
Team Leader of Database Administration, IT
Ms. Helen Abreha Directorate (EMA)
Team Leader of Planning and Project Management,
Mr. Teferi Waktola Planning and Business Development Directorate
(EMA)
Ms. Meron Birhane GIS expert
. Team Leader
Mr. Akira SUZUKI (JICA Study Team)
. Discussion of Specifications
JICA Mr. Akira NISHIMURA (JICA Study Team)
Side Website creation/Data structuration
Mr., Wentao CHE (JICA Study Team)
. Coordinator
Mr. James Kazumori WATSON (JICA Study Team)
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Appendix-2 Technology Transfer quantity and assignment (Draft)

. Term (mm/dd/y EMA
No. tem Skeem Method Trainer From To Days Directorate Director Leader Team Trainees
n n 0) |Manpi -
Organization Pickuping Pr?blems . ) ) 11/15/15 |12/15/15 {30) app!ng Dlrect.orate, Avele Teka DG EMA
1 . Impfementation of Discussion Akira OTA 08/01/16_{08/31/16 (30) |Planning & Business . Belete EMA 7
Formulation N . Belete Tirfie
Operations 4] Development Directorate Ayele EMA
Geospatial JcC 11/15/15 |12/15/15 {30) |Mapping Directorate, Ayele Teka DG EMA
2 |information Seminar Discussion Akira OTA 08/01/16 |08/31/16 {30) |Planning & Business Belete Tirfie Belete EMA 7
Utitization Distribution of Mapping [¢] Development Directorate Ayele EMA
Work Specifications 06/30/14 |07/17/14 {17) |Quality & Standard Kerlos Latebou Beleteh |Quality Assurance
3 |Specifications Map symbols Discussion Akira NISHIMURA 09/01/14 |10/09/14 {38) |Directorate, Avele Teka ’ |Tadeleche [Quality Checking 6
Quality Control manual o] Mapping Directorate Y
4 Digital Aerial Lecture about theo Microstation, Yoichi OYAMA gzzgﬁ: g:;z;ﬁ: (zi) Mapping Directorate Ayele Teka At S — 6
Photography Planning v ArcGIS (o ) PPINg Y
Digital 07/30/14 |08/31/14 (32} Aster Digital Photogrammetry
5 8 . . . Lecture about theory LPS Yoichi OYAMA 08/03/15 |09/03/15 (31) [Mapping Directorate Ayele Teka [
Aerial Triangulation 5
& [Digital Orthophoto "Lecture about theory PS Yoichi OYAMA g;jz‘;ﬁ: gi;z;ﬁ; (i) Mapping Directorate Ayele Teka Abunnat_DIgits| OrhophotoRrammery [
e P Practice with software™ (0 ) pRIng v
7 |oEM (DSM,DTMV) “Lecture about theory |, Yoichi OYAMA g;;zgﬁ: giﬁiﬁg (if) Mapping Directorate Avele Teka Abunnzt _plgsl Orhophetogrammetry 6
’ Practice with software” (0 ) pRIng v
s Aerial Signals Lecture about theory i Satoru NISHIO/ 01/19/15 _|03/17/15 (27) Surveying Directorate Girma Birbiraw __|Geodetic Survey N
Installation Practice in the Field Takeo SUGIMOTO A ving birectora m
Lecture about theory
Fi ificati [« leted
9 [Field Identification Practice in the Field Handy GPS omplete
10 |SupPlymentry Lecture about theory |, . cps Satoru NISHIO/ R ((5)7) Mapping Directorate Avele Teka Zrielh EIS Collecti 18
Field Verification  |Practice in the Field v Takeo SUGIMOTO 5 peing 4 etachew {Rame Cotlection
1 Control Point Lecture about theory GPS receiver Satoru NISHIO/ 01/19/15 _|03/17/15 (27) surveving Directorate Gi Birbiraw _|Geodetic Survey s
irm.
Survey Practice in the Field Leica Geo Office [Takeo SUGIMOTO o ving 2
12 Geodetic Network Lecture about theory GPS receiver Satoru NISHIO/ 01/19/15 |03/17/15 (37) Surveying Directorate Girma Birbiraw _|Geodetic Survey s
Configuration Practice in the Fieid Leica Geo Office [Takeo SUGIMOTO 5 ving
07/17/14 |08/13/14 (27) Aster. Digital Photogrammetry
09/24/14 [11/19/14 (56) Abunnat |Digital Orthophotogrammetry
L . "Lecture about theory  |LPS, . 04/02/15 |05/28/15 (56) . .
3 |Digital Plotti Akira OTA M D torat Ayele Tek; 6
E ‘gital Plotting Practice with software" jMicrostation 08/03/15 |09/28/15 (56) apping Directorate AEALLLS
02/22/16 _|03/19/16 (26)
06/02/16 |06/29/16 {27)
11/17/14 |12/12/14 {25) Kassaye |Digital Cartography
57, igital 1 t
. - "Lecture about theory ! ) 06/02/15 | 07/29/15 {57) A ) Aster Digital Photogrammetry
14 |Digital Editing N ) « |Microstation Ryusuke NAKATANI |10/20/15 |12/14/15 (55) |Mapping Directorate Ayele Teka 6
Practice with software
04/02/16 _|04/29/16 | (27)
08/02/16 |08/29/16 {27)
11/17/14 |12/12/14 {25) Aster Digital Photogrammetry
“Lecture about theo! 06/02/15 |07/29/15 {57) Kassaye |Digital Cartography
15 |Generalization practice with softwarrye" Microstation Ryusuke NAKATANI [10/19/15 ]12/13/15 {55) |Mapping Directorate Ayele Teka Abunnat _|Digital Orthophotegrammetsy 6
04/02/16 {04/29/16 {27)
08/02/16 {08/29/16 | (27)
06/30/14 {07/25/14 {25) Kassaye _ |Digital Cartography
ta Struct! i " Mi i igi
16 Data Structuration Lect.ure a?out theory . icrostation, Wentao CHE 11/17/14 ]12/12/14 (25) Mapping Directorate Ayele Teka Aster D{_g_ftal Photogrammetry s
{CAD -> SHP) Practice with software" |ArcGIS 08/03/15 109/28/15 {56) Abunnat _|Digital Orthophotogrammetry
07/04/16 |08/29/16 (56)
Website tecture about theory WEB Server, ;’Zigﬁ: Zﬁiﬁz (iz) ?Elent petzbase Acmipiauaion
17 . Discussion about ’ Wentao CHE (25) IT Directorate Gibra Alife SHUE 5
Construction Website design etc 08/03/15 |09/28/15 {56)
€ 07/04/16 |08/29/16 | (56)
o "Lecture about theory . . 05/17/15 {06/27/15 {41) ) ) Aster D{gftai Photogrammetry
18 |Symbolization Practice with software” Microstation ok 11/03/15 [12/14/15 | (41) [Mapping Directorate Ayele Teka Kassaye |Digital Cartography 5
05/18/16 |06/28/16 {41)
- D
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O I

The JICA Study Team (hereafter referred to as “the Study Team™) for the “The apacity Development roject
for Digital Topographic Mapping” (hereafter referred to as “the project”) was dispatched to Addis Ababa,
Ethiopia by the Japan International Cooperation Agency (hereafter referred to as “JICA™).

The Study Team started led by Mr. Akira SUZUKI began the mission from June 1%, 2015, for the explanation
on the contents of the Interim Report to the following members of the Ethiopian Mapping Agency (hereafter
referred as “EMA™), shown in Attachment-1

II. Co tents o Disc ss’o

The following major content was explained and agreed between the Study Team and E

orkin P ogress an p anne or

Both organizations agreed upon the progress in the 2™ term and general plans for the following years of the

project.

2. e hnology T ansfer

Both organizations agreed that EMA will continuously dispatch trainee personnel for the technology transfer.

rocu eme ts

Both organizations agreed the quantity of procured items and items which are planned to be procured.
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Coordinator
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1.

3

ie

e CA t yTeam ereafterrefere oas“theSuy eam”) fo e“The apac'ty
eve p et Proje for igital ogra 1ic Mappi ~ (hereca ¢ ree ¢ t s “the
projec ” was disp tched to A d’s Ababa, Ethi pia by the Japan nternatio 1 Cooper ti n
gency hereafter referred to as “ ICA™).
h S Tea starte led by Mr. Akia Z Kl beganthe m'ssio fro November 25,
2 15, for t e explanaion on t e ¢ ntents f the rogress Re o 2 to the o owing
e bes fthe Ethi ia ap 1 g Agency ( ere fter efe ¢ as “ MA”), s w in
ttachment-1.

C t ts fDi ss’o

he foll wing major ontent was explaine and agree between the Study eam a d
MA.

C mpleted work, Work in Progress and planned ork
Bot org n'zati ns agree u ont e impleme ted work progress for t e 1st phase and
the lan e wor ‘tems in the 2nd phase.

Technology Transfer

Both organizations agreed that the progress on technology transfer is according to
sched le. The study team has receive a request from MA to evaluate the technology
trans er progress with quantitative measurements.

oint coor inating committee
e contents discussed in the 3™ joint coo dinating committee were agreed by both
parties accor ingt the minutes o meeting.
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L'st fAttendants

. Mr. Ayele Teka Mapping Director
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Mr. Kerlos Latebo uality and Control Director
. M. Akira SUZUKI Project Team Leader
CAsi e

Mr. James K. Watson

Coordinator
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II.

3.

tl e

The JICA Study Team (hereafter referred to as “the Study Team™) for the “The Capacity Development Project

for Digital Topographic Mapping” (hereafter referred to as “the project”) was dispatched to Addis Ababa,
Ethiopia by the Japan International Cooperation Agency (hereafter referred to as “JICA™).

The Study Team started led by 1. Akira SUZUKI began the mission from July 22, 2016, for the explanation

on the contents of the Draft Final Report to the following members of the Ethiopian Mapping Agency (hereafter
referred as “EMA”), shown in Attachment-1.

C tet of 1sc ss" n

The following major content was explained and agreed between the Study Team and EMA.

okin r essan la ned wor
Both organizations agreed upon the progress and completion in the 2™ term and general plans for the
following phase of the project.
The following information must be updated based on the latest and agreed symbol regulation:

- P20 Table 21 “Number of Topography and Features™

Te hnology ra sfer

Both organizations agreed to the results and the evaluation of completed technology transfer.

Procure ents

Both organizations agreed the quantity of procured equipment, hardware and software.

eco men a ions for following ase

The study team has explained the proposed recommendation for the following phase to E

&
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Members of Disc ssi n

ist fAt endan s

Mr. Sultan Mohammed

Director General

Mr. Ayele Teka Mapping Director
EMA - -
Mr. Kerlos Latebo Quality and Control Director
Mr. Girma Habtegiorgis Surveying Director
r. Akira SUZUKI roject anager
Mr. Akira OTA Deputy Project Manager
JICA study team

Mr. Ryusuke NAKATANI

ap Editing Trainer

Mr. James K. Watson

Coordinator
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I.

tin

eg rding to The  pacity Development Project for igital opographic Mapping, the
Ethiopian  apping Agency (hereby referred as MA, p n nternational Cooperation
Agency (hereby referr d s J CA) and the study te m h d jointly held the 2nd Joint
Coordinating ommittee on uly 15th, 2014 in E office.

The attendance of the meeting is shown in the Attachment-1.

he contents of the meeting are shown as below.

t ts

o pa ft prject

he study team explained the following contents to the attendant:

Imp e ented wor eports
The study team reported the work that had been implemented in the ter from

November 2013 to the present period.

3. e e rt n utilization of GIS and digital map data
ata and utilization examples of the project site, data distribution regulations and

copyright regulations of pan were reported by the study team.

S ei fpilt e
and the study team shown a candidate are or the pilot project, which is:
a An area of approx. 190km? whic include the town of Welenchiti

b An area of approx. 190km?2 whic include the town of era

C e ts

he following comments from several organizations were made:
< elated to the website >

: The data distribution on internet website will be possible with using the new

web s rver, which will be established in a few months.

tudy team: The website which will be established 1s for this project under EMA
intranet, though it is possible to link the mentioned server and distribute the data
through internet. Distribution regul tions must be established by MA and it will be

notified to the JCC committee members.



< Related to the selection of pilot area >

JICA: Suggestion on the possibility to include the new airport planned area in to the
candidate for the selection of pilot area.

M T: The present status of the selection of the new airport is still under study, and
the final decision will be announced around the end of 2015.

Study team: J A and EMA will continue the discussion for pilot area selection,

including the new airport area and all other possibilities will be seen in the future.
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Mr. Baselfew Zenebe

Senior Geoscientist

Geological Survey of Ethiopia

Mr. Dereje Girma

Senior xpert

Ministry of Finance and conomical

Development

Mr. Atnafseged Kifle Advisor Ministry of Transport

Mr. Kimiaki Jin hief Representative JICA

Mzr. Yuichi Ichikawa Assistant Representative JI A

Ms. Abebawork Abebe Program Officer JICA

Mzr. Sultan Mohammed Director General MA

Mr. Ayele Teka Mapping Directorate Director | EMA

Mr. Girma Habtegiorgis Survey Directorate Director EMA

Mr. Kerlos Latebo Quality & Standard EMA
Directorate Director

Ms. Mebrat Samuel Remote sensing and IS EMA
Directorate Director

Mr. Habtamu Zewedu PR & Communication MA
Directorate Deputy irector

Ms. Aster Tiruneh Digital Photogrammetry EMA
Team eader

Mr. Tefferi Waktola lanning & Project team EMA
leader

Mr. ereje Assefa Coordinator EMA

Ms. Helen Abrha atabase team leader EMA

Mr. Akira SUZUKI Team leader Study team

Mr. Akira NISH U Discussion of Specification Study team

Mr. Wentao CHE Data structuration/website Study team
construction

Mr. James WATS N Coordinator Study team
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Out ‘ne

Regarding to The Capacity Development Project for Digital Topographic apping, the Ethiopian
Mapping Agency (hereby referred as EMA), Japan International Cooperation Agency (hereby referred as
JICA) and the study team had jointly held the 3" Joint Coordinating Committee on June 9%, 2015 in E
office.

The attendance of the meeting is shown in the Attachment-1.

The contents of the meeting are shown as below.

C nte ts

The study team explained the following contents to the attendant.

Oen Seeh
Upon the opening of the 3rd JC meeting, Mr. Sultan Mohammed the irector General of The
Ethiopian Mapping Agency made an opening address to the participants.

r ject nt o cton

The study team has explained the overall of the Project.

Implemented ork reports
The study team reported the completed work and remaining work under progress, which is as
scheduled.

The eport on Mapping work in Japan

The Study team has reported the mapping work progress which is processed in Japan.

Wo k on Tour'stM p
EMA has reported the progress on the creation of the Tourist Map of Adama.

Re orto EMA B o t 1Site
EMA demonstrated the new Geo portal site which will be connected with the Server installed for the
project to disseminate the project output in the future.

Land cover map of Ethiopia (2003) is available for free.

C mmens, eston ndA swe fr m ti " a s

r. Kimura:  What kind of users is assessed to use the new web portal?

Mr. Sultan:  The target of this portal is to let all people know what kind of data is available in EMA,
not to limit or to reduce the access but to open to all users, as easy to use and visualized
available data which will be categorized as free for charge.

- The payment system or pricing categorize is not yet finalized.




r. Kimura:

r. Sultan:

Mr. Kimura:

Mr. Suzuki:
Mr. Ayele:

Mr. Solomon:

Mr. Sultan:

r Sabit:

Mr. Suzuki:

Mr. Zelihune:
Mr. Sultan:

Mr. Ichikawa:

As the tourist map is using data created by this project, is it possible to put JICA logo
in the map? We hope these tourist maps will be created in other cities in the future.

We would be beloved to put JICA logo in the tourist map with JICA’s further assistance
in creation.

- EMA requested to JI A on the support to finalize the Adama city tourist map.

We need to know more detailed information about the progress of capacity building is
made, such as the personnel, achievement and challenges.

The study team will apply the request to the next report and JCC.

The number of EMA trainee is as followed:

Technology Transfer Items uantity

Field Identification 18

Field Verification 18

GCP Surveying 12

Aerial Signal Installation 12

Aerial Triangulation 4

Acrial Photography Planning 4

Orthophoto DTM Creation 4

Digital Plotting 6

Digital Editing 10

Symbolization Starting from July 2015
GIS Structuration 3

Website Creation 3

As the 1% phase will be accomplished in the end of this year, we want to see how

EMA’s capacity is built. Also, we suggest that the capacity building will be

documented for spreading the knowledge internally and externally.

How frequently will the web portal be updated?

EMA will have full transition with the capacity to create digital topographic maps, both

in human and environment resource from the technology transfer and equipment

procured from JI A through this project. In each technology transfer items, all will be

documented so that the trainees can be the trainers and transfer the knowledge to others

including engineers from other organizations. EMA’s future vision is to_establish a

training center like KIS M in Kenya, for the development of GIS and Mapping

technology.

- The web portal update will be operated regularly from our IT directorate team.
First we are planning to start by announcing free data download.

I also am excited to see EMA’s transition and wiling to see the capacity development
in a visualized way.

Does the technology transfer include satellite image processing?

Yes, it is included. The study team is using EMA’s existing aerial image and newly
acquired satellite image from JICA, and merged it to orthophoto image. The image
processing methods are in the contents of technology transfer and required equipment
procured by JICA.

Land use and land cover information should be included in the Adama city tourist map.
Do EMA have capacity to secure the data for your portal site?
Data security, copyright and distribution policy is under discussion with INSA

We suggest EMA to take cooperation with other related organizations to create tourist
map in the 23 cities.

Is the Adama tourist map able to be downloaded via internet?

We suggest project(EMA and Study team) to make awareness creation and invite more
organizations to the continuing JCC meeting.



Mr. Sultan:  The objective of the 23 city mapping is to create cadastral information. The tourist map
is a secondary product from this and it is not the main target. Though we are planning
to create more tourist maps in the future and we will take coordination with relative
organizations such as the Ministry of Tourism and so on. In the next JCC we hope we
can invite not only the main data users from this project but organizations that are
related to EMA’s entire work.

S mma o ‘scussed Topics
A) EMA’s new web portal site

- The capacity in EMA to manage (upload, update and secure) the data
- The establishment of data distribution policy

B) Technology Transfer
- Detailed information such as contents, achievement, evaluation and remaining challenges should be
explained
- The results of the technology transfer should be spread to other staffs and related organization

- The expectations to EMA after capacity building

C) Tourist map

- Plan to create tourist maps for the 23 major cities with the Adama city tourist map as a model case.

Closing Speech
Mr. Takusaburo Kimura, Senior Chief Representative of JICA Ethiopia ffice closed the meeting with
his appreciation to all participants and the expectation to the fruitful meeting for the continuing JCC

meetings.
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Atten a ce st

Name

rganiz t1 n

Mr. Solomon Kebede

he Federal Urban Land and Land Related Property
Registration and nformation Agency, Ministry of Urban
evelopment and Construction

2 r. Sabit Yasin Mohammed Federal Integrated Urban Land Information P.O.,
Ministry of Urban Development and Construction

3 Mr. Yohanes Reddo LAUD, inistry of Agriculture

4 Mr. Dereje Bekele East Showa Zone Urban Land Management Office

5 Mr. Zerihune Feyra Oromia Integrated Urban Land Information System P.O.

6 Mr. Yedessa Dinssa Oromia Regional Government Bureau of Rural Land
and Environmental Protection

7 Mr. Zerai Hadera Ethiopian Road Authority

8 Mr. Sultan Mohammed Ethiopian Mapping Agency

9 Mr. Ayele Teka Ethiopian Mapping Agency

10 s. Mebrate Samuel Ethiopian Mapping Agency

11 | Mr. Tefferi Waktola Ethiopian Mapping Agency

12 | Mr. Gezaegre G. Meskel Ethiopian Mapping Agency

13 | Mr. Israel Gebremeskel Ethiopian Mapping Agency

14 | Mr. Abebe Dubisa thiopian Mapping Agency

15 | Mr. Karlos Latebo Ethiopian Mapping Agency

16 | Mr. Gebra Alif Assefa Ethiopian Mapping Agency

17 | Mr. Escinolin Yiman Ethiopian Mapping Agency

18 | Mr. Takusaburo Kimura Japan International Cooperation Agency

19 | Mr. Yuichi chikawa apan International Cooperation Agency

20 | Ms. Addisalem Ambaye apan International Cooperation Agency

21 | Mr. Takuji Anata Japan International Cooperation Agency

22 | Mr. Akira Suzuki JICA Study Team

23 | Mr. James K. Watson JICA Study Team
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Otl e

Regarding to The Capacity evelopment Project for igital Topographic Mapping, the Ethiopian
Mapping Agency (hereby referred as E  A), Japan International Cooperation Agency (hereby referred as
JICA) and the study team had jointly held the 4" Joint Coordinating Committee on December 3", 2015 in
E office.

The attendance of the meeting is shown in the Attachment-1.

The contents of the meeting are shown as below.

Co e ts

Ope ing Speech
Upon the opening of the 4" jcC meeting, Mr. Sultan ohammed the irector General of EMA made

an opening address to the participants.

Introduct on of JCC members

Attended JCC members have made self-introduction.

P oject ntroduction

Mr. Akira SUZUK]I, from JICA study team has explained the implemented activities and planned
targets of the project.

- Implemented activities

- Mapping work in Japan

Technology Trans er repor
Mr. Kassaye Hailu, from EMA has reported the current status and planned technology transfer

activities on digital topographic mapping which is implemented by Japanese experts to EMA staffs.

Presentation a d discussion on utilization

Mr. Akira OTA, from JI A study team has made a presentation with the following topics related to
product utilization.

- 1/10,000 topographic map utilization

- QIS data utilization

- ata sharing for efficient coordination between organizations
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ro uta Datadist u’ erspectiv by A
r. Ayele Teka, from EMA presented its organization’s mandate, existing products and future plan of
digital data sharing with formulation of policy and efficient usage. In the presentation the analog map
distribution method and cost has been explained concerning the digital map data sharing policy will be

presented based on NS [ framework.

Comments, Questions and Answers from articipants
Mr. Wubished (M WIE):
understand the 1/10,000 utilization will be highly useful for planning issues. Not only
Adama but in the future, some potential sites must be selected for similar mapping
projects.
From Mr. Ayele’s presentation, I noticed that some areas of Addis Ababa will be mapped
using new satellites image. Why is not that possible to plan and update the whole area?
echnology transfer and capacity building is looking g od progress. CA project product
is shown that data sharing will only by P format, DF is not useful for software, do you
have any plan to distribute vector data?
I think the pr duction f tourist maps main target is to promote the tourist industry and

not for cost rec very, how do you think?

Mr.  emeke (NPC):

Now I have understood that the products from this project contain lots of useful
information for utilization. The technology and knowledge that have been transferred to
EMA must be transferred not only to the selected staffs, but to more other staffs in EMA.
How do you think to lead this issue to success?

Mr. Sultan (E A)
MOA is now starting to plan a 0.15 to 0.4cm GSD aerial imaging for potential areas.
Concerning JICA project data, EMA will upload PDF format to our geo-portal and this
will be free of charge, of course the vector data is existing and it will be available for
distribution, though the price is planned to be fixed in first half of 2016.
The Addis Ababa update work is a pilot project for the engineers, founded by CA. he
target is not to cover the whole city, but to update the rapid development area.
he J CA project tourist map’s price setting is based only by the printing cost; the raster
ata will be available in our portal site.
his project’s main target is not only to produce maps. It is to build E  A’s capacity for
1/10, 00 topographic mapping in the three phases. Phase 1 is to transfer technology, E A
will conduct a pilot project in  hase 2, and phase 3 is for follow up assistance. After these
three phases are completed, I believe the technology transfer will be successful.



Ms. Abebawork (JICA):
I noticed that E A is looking for a distributor for the tourist map, though as an initial
matter, most of Ethiopians do not understand the importance of geo-spatial information. So

awareness creation must be made.

r. Sultan (E  A):
First we are thinking to start in collaboration with the ministry of education, and provide
school atlas for awareness creation starting from young generations. Also, with the support

of NP , we can advocate the importance of Geospatial Information to the people.

Mr. emeke (N C):
Not only the understanding but also Software, hardware and man power is necessary for

GI utilization. We will like to continuously support E A to build its capacity.

Su mary of Discussed Topics
- EMA’s Data distribution method
- apping projects for Potential sites
- Pilot project for Addis Ababa
- Cost of tourist maps
- Technology transfer within EMA

- Awareness creation for map users

C sing Speech
Mr. Kimiaki JIN, Chief Representative of JICA Ethiopia ffice closed the meeting with his appreciation

to all participants and the expectation to the fruitful meeting for the continuing and final JCC meetings.

e
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Regarding to The Capacity Development Project for Digital Topographic Mapping, the Ethiopian
Mapping Agency (hereby referred as EMA), Japan International ooperation Agency (hereby referred as
JICA) and the study team had jointly held the 5™ Joint Coordinating Committee on July 26", 2016 in

EMA office.

The attendance of the meeting is shown in the Attachment-1.

The contents of the meeting are shown as below.

Cot ts

pening S h
Upon the opening of the 5™ JCC meeting, Mr. Sultan Mohammed the Director General of EMA made

an opening address to the participants.

I od cti fJCC em rs

Attended JCC members have made self-introduction.

Introduction
r. Akira SUZUKI, from JICA study team has explained the outline of the project, implemented

activities and the target to opening JCC meetings to the participants.

Technology Transfer report and future vision
r. Ayele Teka, from EMA has reported the technology transfer activities on digital topographic
mapping which is implemented by Japanese experts to EMA staffs. In addition, he also made a

presentation about EMA's history, status and future plan of map production and dissemination

elive ablesa uti "~ ation

Mr. Wentao CHE, from JICA study team has made a presentation about JICA project products and
demonstrated GIS models and web publication for utilization. The presentation was specified on:

- project deliverables

- GIS sample models

- Data publication from EMA Geo-portal

- Internal data sharing within the organization



ets, esto "As s o a1ia
Q: Mr. Befekadu Oluma, Geological Survey of Ethiopia
1. hatis the cause of restriction of open data?
2. EMA is working on “ nalog to igital conversion of existing 1/50, 00” works. Did
this data become any help for the map production in JICA project?

3. How long will it take to produce large scale map for the country?

A: Mr. Sultan Mohammed, EMA
1. e need to designate useful archive open to the public by the skill based on JICA
training. Digital data distribution will be set by EMA at 1st stage, the categorization
will be free to access/restricted (meaning special request from Gov. rganization
permit) and, free of charge/with payment. hen nationwide regulations based on
NSDI will be established. We are planning to sell maps via internet using e-payment.
Planning to make available EMA's product too.

A: Mr. Sultan Mohammed, E A
3. 1/50,000 will be the topographic base map of Ethiopia. For high development area
will be produced in larger scale. Such as Adama with infrastructure and Agriculture

priorities (as a pilot area).

A: Mr. Akira Suzuki, JICA study team
3. We think Addis Ababa 1/5,000 is the most priority for now.

A: Mr. Ayele Teka, E A
3. We are not planning to complete whole country with 1/10,000. Rather to select a

development corridor to produce the time taking and expensive large scale map.

A: Mr. James Watson, JT A study team (answered after the session)
2. We did not use any existing map data for this project, due to the expiry of it which
our target is to produce “up to date” maps, and the accuracy.

C osing Sp ec
Mr. Takeshi MATSUYAMA, Senior Representative of JICA Ethiopia ffice closed the meeting with his
appreciation to all participants attending to the meeting and for the fruitful final JCC meeting. He also

expressed his hope to continuously support EMA in the coming 3™ phase, to further strengthen the
p P PP p
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agency capacity.
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1.1. Definitions of Quality Control

Chapter 1. QUALITY CONTROL REPORT

1.1. DEFINITIONS OF QUALITY CONTROL
In this “Quality Control Report” , method and criteria, result are described about “Quality Control”
which is implemented based on the "Accuracy Control Implementation/Accuracy Control Table
Preparation Manual” in “The Capacity Development Project for Digital Topographic Mapping in the
Federal Democratic Republic of Ethiopia”.

1.2. TARGET OF QUALITY CONTROL

Quality Control was implemented for following works.

1 Aerial Triangulation

2 Digital Plotting

3 Digital Editing / Digital Completion

4 Map symbolization

5 Data Structurization




2.1. Aerial Triangulation

Chapter 2. QuALITY CONTROL IN EACH WORK

2.1. AERIAL TRIANGULATION

2.1.1. OUTLINE OF THE TARGET AREA

(1) Existing photography area and block allocation
The target area locates in the south of Addis Ababa and there are some urban areas such

as Nazret (Adama), Mojo in the middle of area. The Photography area is separated into 6
blocks and Aerial Triangulation was implemented block by block.

Figure 1 Photography Area

Project Area

Figure 2 Block allocation for Aerial Triangulation



2.1. Aerial Triangulation

(2) Target blocks in this project
Each block has 5 GCPs (GCP: Ground Control Point) on the 4 corners and center of a
block. 2 GCPs are shared in duplicate area between neighboring blocks, and 1 band is
duplicated between neighboring blocks of North — South direction.
This project area is covered by Blok4 and Block5, therefore the study team verified the
result of Aerial triangulation implemented by EMA and judged the accuracy is acceptable
for 1/10,000 topographic map creation.

2.1.2. OUTLINE OF EXISTING AERIAL TRIANGULATION RESULTS ( BLOCK4, 5)
(1) Block 4
Block4 composed with following specifications. There is a report of Aerial triangulation

using 8 GCPs from EMA.

Table 1 Specification of Block 4

Location: Northern Eastern part in the whole photography area

_ 17 flight courses
Flight course: o o
(14 courses: east - west direction, 3 courses: north — south direction)

Aerial photos: 817

Flight Scale: 1/63,097

Flight Height: 1640m

GCP: 8 points

Figure 3 Block 4
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2.1. Aerial Triangulation

(2) Block 5

Block 5 composed with following specifications. There is a report of Aerial triangulation
using 8 GCPs from EMA.

Table 2 Specification of Block 5

Location:

Northern Eastern part in the whole photography area

Flight course:

24 flight courses
(more than 13 courses: east - west direction, more than 3 courses:
north — south direction)

Aerial photos: 797
Flight Scale: 1/67,809
Flight Height: 1995m
GCP: 5 points

Figure 4 Block 5




2.1. Aerial Triangulation

2.1.3. VERIFICATION OF EXISTING AERIAL TRIANGULATION RESULTS (BLOCK 4, 5)

(1) Verification by “Accuracy Control Table”
The study team verified about block 4 and block 5 by “Accuracy Control Table” prepared
from the report of Aerial triangulation from EMA.
“Acceptable Range” is referred to”Article117” in the “SURVEY WORK REGULATION".

Table 3 Accuracy Control Table of Block4

Accuracy Control Table for Aerial Triangulation
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2.1. Aerial Triangulation

(2) Verification by Stereo Measurement of GCPs
The study team oriented stereo models from the “Exterior Orientation” of existing Aerial
triangulation result. Then measured each GCP in the stereo environment and verified by
comparing between measured value and “Acceptable Range” from “SURVEY WORK
REGULATION”.
From the result as below, Block4 was satisfied “Acceptable Range” however it is verified
Block5 has a GCP (F126-27, locates southern eastern) which has big difference.

Table 5 Result of Stereo verification

2.1.4. CONSIDERATION OF BLOCK 5

Above mentioned, only one GCP (F126-27) had big difference as 20 - 40m (other GCPs had no
problem), If EMA used F126-27 into the Aerial Triangulation, it made effect to other point then the
result of other GCPs might have also big errors such as 10m.

However, the actual result has no effect from F126-27, and after Stereo verification, the result of
Aerial Triangulation looked normal.

Therefore the study team and EMA decided that the result of aerial triangulation had been
acquired through the process as below.



2.1. Aerial Triangulation

A) In the existing Aerial Triangulation, Operator might find that F126-27 had error and the
operator carried out the aerial triangulation without the point. The measured value of
F126-27 was referred as tentative.

B) The operator inversion calculated ideal value of F126-27 using the tentative value in step
“a” or measured ideal value of F126-27 by Stereo measurement.

C) The operator implemented aerial triangulation again using ideal value of F126-27 from
step “b” then after verifying no big difference and no doubt for residuals of each GCP,

reported as final Aerial Triangulation result.

As the result of consideration, inversion calculated value of F126-27 did not remain but direct
measured value remained therefore was no possibility to reproduce of step “a” and “c” by the
study team. And the study team leaded this issue to following conclusion.

e Except blunder error of F126-27, result itself had correct value.

e From the verification of tie condition between neighboring models and courses on the stereo
model around F126-27, there was no negative effect.

e There were no negative effect in Block 5 from this issue and F126-27 was farthest point from

target area in this project.

2.1.5. CONCLUSION
From the verification above, the study team and EMA concluded the existing AT result had no
problem to be used continuous “1/10,000 Digital plotting work”.



2.2. Digital Plotting

2.2. DIGITAL PLOTTING

The accuracy control table shall be prepared as follows.

2.2.1. WORKFLOW OF “ DIGITAL PLOTTING QUALITY CONTROL”
Workflow of Digital topographic map creation and “Digital Plotting”

A

Monitor CK

—
Orthophoto

Field | ificati
ield Identification Road

— e

= Gontowr_—=
— ook =

Print CK

v v
ﬁinal Plotteﬁ ‘ QC Table ﬁ

Figure 5 Workflow of “Digital Plotting” Quality Control

A




2.2. Digital Plotting

2.2.2. MONITOR VISUAL CHECK
Plotted features shall be checked on the monitor by Features themselves and by comparing to
“Orthophoto”.

(1) Level Check

Show 1 Level in the monitor and check all Level 1 by 1. In case features which are in

wrong level, they shall be move into correct level.

(2) Road Connection Check

Roads must satisfy following conditions. Show only “Road Type” levels and check each

condition on the monitor. In case error or re-check points are found, put comment as

follows.
Figure 6 Result of “Road Connection” Quality Control
Table 6 Contents of “Road Connection” Quality Control
Condition Remarks

1| Road Existence Check luck of “Remarkable”, “Important”, “major” Roads such as

“Connection between major places”, “Long".
Check unnecessary Roads such as “Dense”, “Short”, “not Exist”.

2| Physical Connection Road must connect to next road at least 1 side.

3| Road Type gradual Road must connect and class must connect gradually to
Connection neighbor roads (not connect directly from Highway to Footpath).
4| Adequacy of Road Type Road classification must be adequate based on “Use (for car, for

people)”, “Material”, “capacity”, “status”




2.2. Digital Plotting

(3) Water Body Connection Check
Water bodies such as “Lake& Ponds”, Rivers shall be checked by referring to “Road

connection Check”.

(4) Contour& Spot Height Check
All contour lines shall be checked whose “Correct elevation”, “Relation to Spot Height”.

Table 7 Contents of “Contour & Spot Height” Quality Control

Condition

1 Zero m Contour

Check contour line whose elevation is Om and add elevation

Blunder Elevation

Contour

Check contour line whose elevation is extremely high and low and

input adequate elevation.

Wrong number of
3 decimals of Contour

value

Check contour line whose elevation is not integer or 0.5m under the

decimals and low and input adequate elevation.

4 Unconnected Contour

Check contour line which does not connect to neighbor and shall be

connected it.

5 Consistency to Spot Height

Check Spot height whose location is not correct capering to contour

line (ex: 1504.5m Spot height is located over 1505m contour) and it

shall be corrected.

(5) Other Feature check

Remarkable features for the map because of their Importance or Size (Major roads / river /

pond, Important / big Building, Features which were noted in Field Identification) shall be

checked weather it has plotted.
"Tie (Joint)” between sheet shall be checked.

2.2.3. PRINTED MAP VISUAL CHECK
Contents of “Digital Plotting” are basically followings, and training program shall be planned

based on these contents. The result of the “Questionnaire” shall be referred to weight for each

content.




2.2. Digital Plotting

Table 8 Contents of “Print” Quality Control

Condition Remarks
Small features the length is less than 5mm on the map shall be
1 Small features removed. Seasonal rivers whose length is less than 1cm on the
map shall be removed.
. Too much Too much description (Size, Shape, Density) beyond to 1/10,000
Plani 2 - o
metric description shall be modified
3 Unconnected Unconnected feature such as Roads, Rivers, Contours shall be
Feature modified
4 Label point ﬁ\rl]lelsabel point shall be checked in an area which is enclosed by
c 5 Contour shape Contour shape shall be related to volleys (rivers)
onto
ur 6 Spot heiaht Spot Height shall be located at least on Highest and Lowest point
P 9 Spot Height shall be located each 4cmx4cm area
Figure 7 Result of Print Quality Control
2.2.4, ACCURACY CONTROL TABLE

When QC is finished, “Accuracy Control table” shall be prepared Sheet by Sheet to file and

guaranty the quality. “Too much description” and “Lack of description” shall be counted and input

into the table.




2.3. Digital Editing / Digital Completion

2.3. DiGITAL EDITING / DIGITAL COMPLETION

The accuracy control table shall be prepared as follows.

2.3.1. WORKFLOW OF “ DIGITAL EDITING QUALITY CONTROL”
Workflow of “Digital Editing QC” is as below.

/\ .
S — Monitor Check
Administrative
Boundary Documents
- Boundary ‘{ Symbol Regulation
Control Points Data
Control
/\
The Results of Field . .
Identification Transportai
v
Constructio
Water
Land Use
Veaetation
Reliefs
Annotation f Annotation
Joining Map =
Data > Adjoin Check Accuracy
I 4 Control
Tables
J

Figure 8 Work Flow of “Digital Editing” Quality Control



2.3. Digital Editing / Digital Completion

2.3.2. CHECKING METHOD
The verification of Editing data shall be carried out in each sheet in each feature class in the
following steps. In accordance with the inspection item of the Accuracy Control Table, the
necessary check shall be conducted for each feature classes. A number of errors found in the
monitor check should be recorded in the Accuracy Control Tables.

(1) Missing / Excess error check
At first, the documentation or data for comparison shall be prepared.

No. Feature Class Comparison
1 Boundary Administrative Boundary Data
2 Control Points Control Points Data
3 Transportation/Traffic Facilities
4 Constructions
5 Water ) e

Results of Field Identification
6 Land Use
7 Vegetation
8 Reliefs
] Annotation Documents
9 Annotation . e
Results of Field Identification

Only the data of the comparison feature class shall be displayed on the monitor, and count a
number of the missing error and excess object for each class by comparing with the comparison.
< SAMPLE >

Only 3211(Culvert)

O is displayed.

Edited data [

O

00 g=——

The Result of Field Identification
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In this sample, only level ‘3211’ is displayed and the background is the result of field
identification. On the monitor, edited data shall be compared with the result of field identification. If
missing data and excess data are found, count a number of these errors and record a number
into the Accuracy Control Tables.

(2) Classification error check
There are two ways to check the classification error. In either way, the data specification
shall be checked as compared to the symbol regulation and the results of field

identification.

Display only one level and check the data type by “Information” tool.
< SAMPLE >

D Only  Road
data is
displayed.

All of Road data
is selected.

By using
Information tool

The data type will
be shown.

In this sample, only road data is displayed and selected. By using ‘Information’ tool, the data
type will be shown in the information window. In the symbol regulation, road data is defined as
‘Line’. If there is other type data, count a number of these errors and record a number into the

Accuracy Control Tables.
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Display only one level and check visually by your eyes.
< SAMPLE >

Only Road data
is displayed.

. > / ‘

/7 /O

The data type
is Line only.

But there are
error data.

\\

In this sample, only road data is displayed and data type is ‘Line’. But by visual check, the error
data is found.

(3) Position / Figure error check
By comparing with the results of field identification, position and figure shall be checked in
each feature class.
< SAMPLE >

In the result of f/i,

positions of houses
are recorded.

By comparing data and
the result of f/i, error data
will be found.

In this sample, only house data is displayed and the background is the result of field
identification. By comparing the both data, the positioning error will be found.
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(4) Polygon error check
Actually the polygon data will be created in the data structuration process. In editing
process, it is very important whether the preparation for create polygon is completed or
not. For checking the polygon preparation, “Validate Topology” tool on Bentley Map shall
be used.
< SAMPLE >

By using
‘Validate
Topology’
tool,...

The error data will
be found.

In this sample, by using ‘Validate Topology’ tool to the data for polygon, the error data will be
found.

(5) Express / Spelling error check
All of the annotations inputted on the map data shall be checked express and spelling
error by comparing with the annotation documents and the results of field identification.
< SAMPLE >

By  comparing inputted
annotation data and

annotation document, error
data will be found.

In this sample, only annotation data is displayed and the background is the annotation
document. By comparing the both data, the express error and spelling error will be found.

2-15
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(6) Adjoin error check
By using “Reference” tool, the adjoin error shall be checked visually.

< SAMPLE >

O

By using ‘Reference’ tool, the
joining map data will be shown
on the monitor.

— T~

Data around the sheet
boundary line shall be
checked.

x\l The following items shall be
checked.

- Line data connection

- Line level connection

- Contour elevation connection
- Polygon centroid connection
- Annotation connection

2 ACCURACY CONTROL TABLE
When QC is finished, “Accuracy Control table” shall be prepared Sheet by Sheet to file and
guaranty the quality. “Too much description” and “Lack of description” shall be counted and input

into the table.
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2.4. SYMBOLIZATION

Print the PDF file which is created in the previous section on paper and inspect the resultant

map. You must record the inspection results in the accuracy control sheet to keep the inspection

history. This inspection must be conducted on every surrounding framework.

Write a check mark on a correct input on an inspection map and write an inspection symbol in

red on an error. Inspection symbols are used to allow everyone to understand inspection results

in the same way and conduct the inspection efficiently.

24.1. QUALITY CONTROL RULES
During the inspection, write either of the following abbreviated symbols to enter the inspection

results.

Table 9 Rules for Quality Control

Condition

Remarks

[N

Add data >> A (Add)

Used if data is missing.

2 Delete data >> D (Delete)

Used if unnecessary data is found.

Change data >> CG
(Change)

Used if data needs to be changed. Used also to correct an annotation.
To mark an error in a top-down relationship of layers, write U/L (short for
Upper/Lower) to indicate that the upper and lower layers must be
swapped with each other.

4 Move data >> MV (Move)

Used to move data to another location.

Check data >> CK
(Check)

Used if you cannot determine the correctness of data unless you
recheck it in detail.

6 Clean data >> CL (Clean)

Used to mark a part that needs editing. Used if a joining of roads has
not been edited or a hidden line of a contour hass not been created.

7 No error >> ¢/ (check Write a check mark in each grid of a surrounding framework if no error is
mark) found in it. Write a check mark also on marginal information if no
problem is found with it.
2.4.2. QUALITY CONTROL RULES IMPLEMENTATION

Hereafter, we explain each of the inspection symbols in detail.

(1) Add data >> A (as “Add”)

Used if data is missing. Write also the code of a planimetric feature to be added. The

following shows an example.

In this example, the symbol of code 7106 is missing. This is an instruction to add the

symbol.
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In the following example, missing coordinates of marginal information are marked.

(2) Delete data >> D (as “Delete”)
Used if data is unnecessary. The following shows an example.
In this example, there is an instruction to delete an area symbol that is sticking out of a
polygon.

pETENN

(3) Change data >> CG (as “Change”)
Used if data needs to be changed. Write also the code of a planimetric feature to be
changed. The following shows an example. If the annotation is incorrect, write also a
correct annotation. The same applies to a font error, etc.
In this example, an incorrect font is used for an annotation and an instruction is given to
change it to a correct font.

In this example, a river comes over a road, which shows an incorrect top-down relationship of
layers. An instruction is given to reverse the top-down relationship.
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(4) Move data >> MV (as “Move”)
Used to move data to another location. Used to move a symbol to another location. The

following shows an example.
In this example, an annotation overlaps with a road and an instruction is given to move it a

little to eliminate this overlapping.

(5) Check data >> CK (as “Check”)
Used if you cannot determine the correctness of data unless you recheck it. Write a

comment explaining what must be checked about the data. The following shows an example.
In this example, an area symbol may enter a polygon but there may not be a polygon there
and an instruction is given to check the original data.

(6) Clean Data >> CL (as “Clean”)
Used to mark a part that needs editing. Used if a joining of roads has not been edited or a
hidden line of a contour has not been created. The following shows an example.
In this example, a joining of roads needs editing. Write an instruction to connect the joining.
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(7) No error >> ¢ (as “check mark”)
Write a check mark in each grid of a surrounding framework if no error is found in it. Write
a check mark also on marginal information if no problem is found with it.

2.4.3. MAP INSPECTION
After the inspection is completed, the inspector shall give the inspection map to the worker after
explaining the marked parts on it. The worker shall correct the data according to the instructions
given as a result of the inspection.
The worker shall write a check mark in blue on the inspection map every time he/she corrects
each of data. If "CK" is marked and the indicated detail is not an error, write "OK". If a part is
corrected, write "Error" in blue.

Err

If there are many errors, re-inspect the corrected map. If there are many errors, some of them
may be left uncorrected. The inspection is complete when you have corrected all the errors.
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2.4.4.

ACCURACY CONTROL TABLE

An accuracy control sheet serves as a documentary evidence for proper accuracy control.

Record the results of an inspection conducted in the previous step into an accuracy control sheet.

Since an inspection is conducted in every process, similar accuracy control sheets shall be

created in all the processes.

The following shows an accuracy control sheet. You need to fill out an accuracy control sheet in

every process. Enter the results for each of the planimetric features to record them.

Project Name Scale 1/10,000 From ° 151215 |Operator
Period
Sheet name/Sheet number Volume 41km* Te 15/12/24 | Inspected by
Implementation Organization Project Leader Final Inspected by
2 Data Class / Feature Number Data Class / Featur Number
Feature Class atatlassirea Error Items ,umpe Feature Class ata boass | Heattre Error Items sy
MName ofErrors Name of Errors
Missing'Excess error 1 Missing/Excess error 0
International Classifization error (1] Horizonta] Cantrol Classification error 1
Boundary Point
Position/Figure error 0 Pogition/Figure error 1
Missing/Excess error 2 Missing/Excess error 1
1. Boundary Administrative Classifization error ] Vertical Control Point|Classification error 1
Boundary : — 2. Control Points —
Position/Figure error 1 Fosition/Figure error 0
Missing/Excess error 0 Missing/Excess error 0
Other Boundary |Classifization error 4 ) _ |Classification error 0
Vertical Control Point
Position/Figure error 2 Pogition/Figure error 0

The types of errors to be entered are classified as shown below.

Table 10 Type of Errors

Error type

Description

Missing/Excess

error

If there is missing or excess data, enter the number of them. Enter this item for an

error marked "A" or "D" in the inspection.

Classification error

If an error is found in the types of planimetric features, enter the number of them.
Enter this item for an error marked "CG" in the inspection if it is due to a classification

error. This item assumes that the error is eliminated in the previous process.

Position/Figure

error

If an error is found in the locations and forms of planimetric features, enter the number
of them. This item should be inspected in the previous process so if an error is found
in the locations of annotations, enter this item. Enter this item for an error marked

"MV" in the inspection.

Polygon error

Enter this item if a land use polygon or a vegetation polygon is not included in the
polygon data. Enter this item for an error marked "A" when no area symbol is

displayed in the inspection map.

Express/Spelling

error

Enter this item if an annotation contains a spelling error. Enter this item for an error

marked "CG" in the inspection if it is due to an annotation error.
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During the inspection, enter errors with the following abbreviated symbols as follows:

(1) Add data >> A (as “Add")
=> If data is added, count it as a "Missing/Excess error".
In this example, there is a missing "Annotation" and so write the following:

N\
Missing/Excess error k 1 )
Classification error 0
9. Annotation Annotation — -
Position/Figure error 0
Express/Spelling error 0

(2) Delete data >> D (as “Delete”)
=> |If data is deleted, count it as a "Missing/Excess error".
In this example, there is an excess "Annotation” and so write the following:

choo
: g—
Missing/Excess error ( 1 )

9. Annotation Annotation — -
Position/Figure error

Classification error 0
0
0

Express/Spelling error

(3) Change data >> CG (as “Change”)
=> |If data is changed, count it as a "Classification error" or "Express/Spelling error".
In this example, the "Road" type is incorrect and so write the following:

Missing/Excess error 0
Road Classification error ( 1 >
0

Position/Figure error
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In this example, the " Annotation " spelling is incorrect and so write the following:

Missing/Excess error 0
. . Classification error 0
9. Annotation Annotation — -
Position/Figure error 0]
Express/Spelling error ( 1 )
g

(4) Move data >> MV (as “Move”)
=> |If data is moved, count it as a "Position/Figure error".
In this example, the "Annotation” location is incorrect and so write the following:

Missing/Excess error 0
. . Classification error 0
9. Annotation Annotation — -
Position/Figure error ( 1
Express/Spelling error

(5) Check data >> CK (as “Check”)
=> If an error is found, enter it in a type that matches the category of it. Determine the type
of an error according to its category.

The accuracy control process is complete when you have entered all the errors found on the
inspection map. If you conduct an inspection more than once, make a separate accuracy control
sheet for every inspection to record the numbers of errors in the inspections. Using this record,
you can check the error correction status of each surrounding frame.

File the accuracy control sheets to keep them. This process is complete when you finish filing
them.
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2.5. DATA STRUCTURIZATION

25.1. GEODATABASE DESIGN
The geodatabase designed for this JICA project is partially built on the existing geo-database
used in EMA for ensuring that this design is easy to understand and implement. The data
structures are designed to be flexible, extensible, and easily adapted by EMA. This design with
ArcGIS for Desktop using a file geodatabase is easy and effective. During the final stage of
design, JICA Team tested the scalability and workflows for EMA's 1/100000 geodatabase. JICA
Team used this step to make the final adjustments to the geo-database designed for this project.

2.5.2. GEODATABASE CREATION
The data provided for this Project is from topographic data in the format of dgn which is well
designed using 225 layers. The Geodatabases are created by converting those 225 layers in 54
sheets of dgn format to 54 file geo-databases using a Python script tool developed by JICA Team.
There are 3 feature datasets and 19 feature classes in each file geodatabase. The following is the
capture of the JICA tool. It can convert any number of dgn files in a folder. EMA staff can use this
tool to process their dgn files to cover all the country.

Convert-10000-dgn-to-gdb.tbx

1D TOlger
e FG List txt file (1/10000)

t shp (1/10000)
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2.5.3. TOPOLOGY ERROR CHECKING
In geodatabases, topology is the arrangement that defines how point, line, and polygon features
share coincident geometry. Addressing topology is more than providing a data storage
mechanism. In ArcGIS, the topology includes all the following aspects:

e The geodatabase includes a topological data model using an open storage format for simple
features (feature classes of points, lines, and polygons), topology rules, and topologically
integrated coordinates among features with shared geometry. The data model includes the
ability to define the integrity rules and topological behavior of the feature classes that
participate in a topology.

e ArcGIS includes topology layers in ArcMap that are used to display topological relationships,
errors, and exceptions. ArcMap also includes a set of tools for query, editing, validation, and
error correction of topologies.

e ArcGIS includes geoprocessing tools for building, analyzing, managing, and validating
topologies.

e ArcGIS includes advanced software logic to analyze and discover the topological elements in
the feature classes of points, lines, and polygons.

e ArcMap includes an editing and data automation framework that is used to create, maintain,
and validate topological integrity and perform shared feature editing.

e ArcGIS for Desktop can navigate topological relationships, work with adjacency and
connectivity, and assemble features from these elements.

Topology is a collection of rules that, coupled with a set of editing tools and techniques, enables
the geodatabase to more accurately model geometric relationships. ArcGIS implements topology
through a set of rules that define how features may share a geographic space and a set of editing
tools that work with features that share geometry in an integrated fashion. A topology is stored in
a geodatabase as one or more relationships that define how the features in one or more feature
classes share geometry.

The features participating in a topology are still simple feature classes—rather than modifying
the definition of the feature class, a topology serves as a description of how the features can be
spatially related.

Why Topology?

Topology has long been a key GIS requirement for data management and integrity. In general, a
topological data model manages spatial relationships by representing spatial objects (point, line,
and area features) as an underlying graph of topological primitives—nodes, faces, and edges.
These primitives, together with their relationships to one another and to the features whose
boundaries they represent, are defined by representing the feature geometries in a planar graph
of topological elements.
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Topological Elements and Relationships

-}
A Face
1 Edge

€ node

A Direction of adge

Topology Rules

Topology rules define the permissible spatial relationships between features. The rules you
define for a topology control the relationships between features within a feature class, between
features in different feature classes, or between subtypes of features. For example, the rule must
not overlap is used to manage the integrity of features in the same feature class. If two features
overlap, the overlapping geometries are displayed in red (such as shown by the overlapping red
area in the adjacent polygons and the linear segment of the two lines below).

Topology Error Checking Tools

The topology rules for this JICA project are defined by the JICA team and EMA staffs with the
detailed discussion for each feature class in the document
GIS_Data_Structure_Field_Definition.xIsx.

The study Team developed two rule-based ArcGIS Python script tools for EMA to check the
topology errors for polyline and polygon feature classes in all the file geodatabases. It can
process any number of file geodatabases in a folder. All the results are recorded to a log file, and
the errors are recorded in a different feature class for easy understanding the locations and types
of the errors.
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Check-Polygon-Errors.tbx

Check-PolyLine-Errors.tbx

End
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