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1. BE2EHBEEER (SRFEHEESD)

MINUTES OF MEETINGS
BETWEEN JAPANESE EVALUATION TEAM
AND AUTHORITIES CONCERNED OF
THE GOVERNMENT OF THE REPUBLIC OF TURKEY
ON JAPANESE TECHNICAL COOPERATION FOR
THE GEOLOGICAL REMOTE SENSING PROJECT
IN THE REPUBLIC OF TURKEY

The Japanese Evaluation Team (hereinafier referred to as “the Team™) organized by Japan
International Cooperation Agency (hereinafter referred to as “JICA”) and headed by Mr. Koji
NAKU], visited the Republic of Turkey from February 19 to March 5, 2006, in order to review and
evaluate jointly with the authorities concerned of the Government of the Republic of Turkey (herein
after referred to as “the Turkey side”) the achievement of the Geologic Remote Sensing Project

(hereinafter referred to as “the Project™).

As a result of a series of discussions, both sides mutually agreed upon the matters referred

to in the documents attached hereto,

Ankara, March 3, 2006

Mir. Koji NAKUI Mr. Y. Ziya COSAR
Leader Deputy Director
Terminal Evaluation Team General Directorate of Mineral Research

Japan International Cooperation Agency ( JICA)  and Exploration(MTA)
Ministry of Energy and Natural Resources
The Republic of Turkey

Japan



1. Recognition of the Joint Evalnation Report
Both sides agreed the Joint Evaluation Report atlached herewith as the result of the joint work.

2. Summary of the 5 criteria evaluation

(1) Relevancy

According to the National Development Flan, strengthening the development and production in
mining sector is important issue in Turkey. Therefore, development of the mineral exploration
technology utilizing advanced technology corresponds with that policy.

In addition to that, the establishment of the information and data system regarding to the
environmental conservation is also mentioned as a key issue in the Plan.

As the advanced remote sensing technologies developed in Japan, such as ASTER, are highly
applicable to these subjects, the Project Purpose and the Overall Goal are consistent with the

national policy of the Turkey.

(2) Effectiveness

The methodology for exploration and the diagnosis for environment and disaster will be established;
and the promising areas for mineral exploration will be extracted. Moreover, counterparts
(hereinafter referred to as “C/P”) have been able to transfer the acquired technology to the other
institutions and other countries. Therefore, it is evident that the achievement of the Project Purpose
is the results of the Project Outputs.

However, obtaining PALSAR data within the original Project period and the utilization of SAR data
became uncertain due to the delay of launch of the ALOS.

(3) Efficiency

Turkish C/Ps were allocated properly and Japanese experts were dispatched on time. Almost all of
provided equipment has been utilized efficiently and the maintenance of the equipment was smooth
by local procurements. Also, the local costs have been disbursed sufficiently in timely manner.

Therefore, the Input contributed the achievement of Project Qutputs.

(4) Impact
The usetulness of the ASTER data utilization was recognized in Turkey as the results of
implementation of the Project and Remote Sensing Center (hereinafter referred to as “ RSC”) has
been carried the joint projects with other divisions/departments of MTA in response to their requests.
Moreover, Project has already started to produce Impacts on the end users, as we can sce in requests
for image analyses and spectral measurements from mining companies. In addition to that, one joint
research with a university was implemented, and another program with other university will start.
Also, the trainings for ather institutions including Third Countries Training Program were carried-out and the
2 / (7),\
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evaluation from participants was quite high.

(5) Sustainability ‘

MTA/RSC was reorganized with the start of this Project and will be supported financially and
methodically by MTA. RSC has strengthened the capacity of geological analysis through the
utilization of advanced remote sensing data. This capacity was confirmed by the reliance expressed
by related institutions. The sustainability of RSC will be assured by the effort of enhancing its service

in providing products to the users.

3. Extension of the Project

(1) Necessity of extension of the Project period

Both sides confirmed that the Project should be extended until the end of March 2007 (JFY2006) for
following reasons:

PALSAR data using for technical transfer will not be obtained during the original project period, as a
launch of ALOS equipped with PALSAR was delayed until the end of January 2006. It is expected
that the acquisition of PALSAR data would take around 6 months from the launch.

However, utilization of PALSAR data is important item especially in the filed of hazard prevention
and environmental conservation seen in PDM. C/Ps have acquired the basic knowledge of PALSAR
by using alternative data like JERS-1. Therefore, it is necessary to extend project period for 8
months to secure PALSAR data and implement supplemental technical training of PALSAR data

processing and analysis.

(2) Input in the extension period
It is confirmed by both sides that dispatch of short-term experts in the field of PALSAR is effective
input in terms of dissemination among RSC as a whole, and the duration of short-term experts would
be minimum 10 days for each.
Turkish side requested the dispatch of 2 short-term experts and tentative contents of training items
as follows: '
1) PALSAR data processing
2) Data application

-Geological analysis with multi-polarimetry

-Surface deformation and mass movement with interferometry

Japanese side understood the request of Turkish side and shall make effort to respond to it. However,
both sides confirmed that the timing and duration of training by short lerm experts are subject to
change, due 1o the timing of the acquisition of PALSAR data and availability of relevant experts.

(3) Procedure 1o extension
The Team will report the necessily of the Project extension and get approval from therelevant
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authorities. After the approval, MTA and JICA shall consult each other and exchange Record of
Discussions(R/D) regarding to the Project activities in the extension period.

4. Transfer of the user’s right of ASTER data

The Team explained that the user’s right of ASTER data used for the Project should be transferred
from JICA 1o MTA after the completion of the Project.

MTA agreed that they observe the ‘Requirements for ASTER Daita Distribution’ regulated by Earth
Remote Sensing Data Analysis Center (ERSDAC) afler the transfer, and will issue the official Jetter
to ERSDAC at the end of the Project.
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Summary Report of the Evaluation Study

1. Outline of the Project

Country: The Republic of Turkey Project Name: Geologic Remote Sensing Project
Sector : Mineral Resources Research, Natural Hazard | Cooperation Type : Project-Type Technical
Prevention and Environmental Studies Cooperation

Competent Division : Natural Resources and Energy | Cooperation Amount:
Conservation Team! Resources and Energy Conservation | Approximately 430 million yen
Team, Group II, Economic Development Department

Cooperation | (R/D):2002.8.1 — 2006.7.31 Implementing Agency : The General Directorate
Period of Mineral Research and Exploration (MTA)
{(Extension): — Cooperation Agency : Japan International
Cooperation Agency (JICA)
E: - Other Donors:
(E/N)Grant Aid)

1-1 Background and Outline of the Cooperation
The geologic environment, of the Turkey shows the potentiality for the existence of various mineral

resources. The General Directorate of Mineral Research and Exploration has taken the lead in the mineral
resource exploration in the country. The development. of outcrop deposits that leave traces on the earth has
been almost completed and exploration of concealed deposits is being pursued. In 1975, the MTA established
the remote sensing division to deal with the requirement for the concealed-deposits exploration based on
regional geomorphologic and geological information, and they have promoted the ‘introduction of the
technology independently. However, the existing technology and equipment are not sufficient for the efficient
data processing and analysis utilized for the concealed-deposit explorations, and those obstruct the long- and
short-term exploration activities for obtaining the resources.

In addition, there is tendency to apply the remote sensing to the active-fault survey and monitoring of
ground surface movement in the world. In the MTA, the upgrading the analyzing technology in these fields
becomes the assignment.

With these points as background, the Turkish Government requested the technical cooperation aiming at
the progress of mineral respurces exploration, national disaster protection and environmental prevention
studies by introducing the advanced remote sensing technology to Japanese Government. In response to the
request, this Project has been implemented in August 2002.
1-2_Details of the Cooperation
(1)Overall Goal

MTA/Remote Sensing Center (RSC) plays the central roles in providing advanced remote sensing services in
Turkey and neighboring countries

(2)Project Purpose

MTA/RSC is able to utilize the advanced remotely sensed data such as ASTER and/or PALSAR data for
geological analysis aiming at mineral resources exploration, natural disaster prevention and environmental
conservation studies

{3)Output

1 The project operation unit (RSC) is established.

2 Equipment and advanced satellite data necessary for utilizing satellite data are operated and maintained
properly.

3 Image processing of ASTER data for mineral resources exploration can be carried out by the Counterpart
(C/P) personnel.
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4 Case studies for mineral resources exploration utilizing ASTER data are accumulated.

5 Spatial analyses with GIS are carried out by the C/P personnel.

6 C/P personnel can provide reliable products of SAR and ASTER data for improved hazard analysis by the
staffs of relevant section of MTA and other related organizations. '

7 C/P personnel can provide reliable products of advanced remotely sensed data for improved environmental
analysis by the staffs of relevant section of the MTA and other governmental offices.

8 MTA/RSC can provide necessary technical support to implement training courses.

(4) Input(actual result)
Japanese Side
Long-term Experts 5 persons Provision of 89,250 »10° Yen
Equipment
Short-term Experts 14 persons
C/P Training in Japan 8 persons
Purkish Side
Counterparts Full-ttme 8 persons Local Cost 1,003 »10* ¥TL
Part-time 5 persons
Land and Facilities, ete Offices, equipment, internet etc
2. The Summary of Evaluation Team
Members (Field in Charge: Name: Employment/Title)
Leader Mr. Koji Nakui Executive Technical Advisor to the Director General,
Economic Development Department, JICA
Remote Sensing Mr. Yosuke Suzuki Executive Director, International Cooperation Dept.,
Technology Japan Mining FEngineering Center for International
Cooperation (JMEC)
Project Ms. Itsuka Ikehara Staff Natural Resources and Energy Conservation Team,
Management Group II, Economic Development Department, JICA
Evaluation Mr. Kenichi Kumagai Representative  Director, International Consulting
Analysis Services Co., Litd.
Evaluation From February 19 to BEvaluation Stage: Terminal

March 5, 2006

3. Outline of the Evaluation

3-1 Project Performance

« Input was appropriate as plane.

- Planed almost all Activities will be completed However, the completion of technology transfer of InSAR
data utilization (5.3 and 6.4} required multi-period data is considered to be difficult due to the delay of
launching of PALSAR.

+ The Qutputs will be achieved. (Excluding the output achieved by the utilization of SAR data, which was
obstructed by a Important Assumption)

+ The Project Purpose will be achieved and the implementation process is excellent.

3-2 Summary of the Evaluation

(1)Relevance

According to the National Development Plan, strengthening the development and production in mining
sector is important issue in Turkey Therefore, development of the mineral exploration technology
utilizing advanced technology corresponds with that policy.
In addition to that, the establishment of the information and data system regarding to the envir opmental
conservation is also mentioned as a key issue in the Plan,
As the advanced remote sensing technologies developed in Japan, such as ASTER, are highly applicable

to these subjects, the Project Purpose and the Overall Goal are consistent with the national policy of the




Turkey.

(2)Effectiveness
The methodology for exploration and the diagnosis for environment and disaster will be established; and
the promising areas for mineral exploration will be extracted. Moreover, C/Ps have been able to transfer
the acquired technology to the other institutions and other countries. Therefore, it is evident that the
achievement of the Project Purpose is the results of the Project Outputs.
However, obtaining PALSAR data within the original Project period and the utilization of SAR data
became uncertain due fo the delay of launch of the ALOS.

(3)Efficiency
Turkish C/Ps were allocated properly and Japanese experts were dispatched on time. Almost all of
provided equipment has been utilized efficiently and the maintenance of the equipment was smooth by
local procurements. Also, the local costs have been disbursed sufﬁmently in timely manuner. Therefore, the
Input contributed the achievement of Project Outputs.

(4)Impact

The usefulness of the ASTER data utilization was recognized in Turkey as the results of implementation
of the Project and RSC has been carried the joint projects with other divisions/departments of MTA in
response to their requests. Moreover, Project has already started to produce Impacts on the end users, as
we can see in requests for image analyses and spectral measurements from mining companies. In
addition to that, one joint research with a university was implemented, and another program with other
university will start.

Also, the trainings for other institutions including Third Countries Training Program were carried
out and the evaluation from participants was quite high.

(5)Bustainability
MTA/RSC was reorganized with the start of this Project and will be supported financially and
methodically by MTA. RSC has strengthened the capacity of geological analysis through the utilization of
advanced remote sensing data. This capacity was confirmed by the reliance expressed by related
institutions. The sustainability of RSC will be assured by the effort of enhancing its service in providing
products to the users.

3-3 Factors that Promoted Realization of Effect

(1)Factors Concerning the Planning
* The technical transfer has been carried out, focusing on groups. One group is consisted of experts in
different fields, and the cooperation of the experts has generated the multiplier effect.
* The ASTER utilization technology is the latest, and its high quality has been proved through the case
study.
JICA could dispatch leading authorities in the fields of ARS technology as Long-/Short-term Experts.

{2}Factors Concerning the Implementation Process
The leadership of Turkish Implementing Agency in the Project has been suburb,
The talented full-time C/Ps has tackled the activities with intensity.
The monitoring has operated very effectively, and its results have been reflected on the Project Activities.




3-4 Factors that Impeded Realization of Effect

(1) Factors Concerning the Planning
N/A

(2)Factors Concerning to the Implementation Process
A delay of launch of ALOS affected the implementation of technical transfer in the field of processing and
application of PALSDAR data.

3-5 Conclusions

Project Purpose will be achieved. Plans aiming at securing the Sustainability have been discussed, and
the Project has begun some activities for achieving the Overall Goal. Moreover, RSC is stable government
organization from the viewpoints of finance and organizational system.

Therefore, the Sustainability of the Project is considered to be high.

3-6 Recommendations

(1) The enhancement of cooperation among other Ministries
To reflect the products of RSC for policy decision-making in the field of the environmental conservation
and disaster prevention, the cooperation with the organization of other Ministries is important. However
among the staff, especially engineers of Ministries, the cooperation on utilization of advanced remote
sensing data is discussed, on personal basis in most cases. In order to actualize the join project, posttive
cooperation among the executives of Ministries and establishment of cross-sectional systems such as task
force are desired.

(2) Enhancement of Training System
At present, the arrangement for TCTP in 2006 has been carried out; C/Ps have prepared-for the Training
held in May, from November. Due to the arrangement, flexibility of the Project activities has been
decrease. While, the trainings at RSC are important for the technological upgrade of C/Ps and for the
dissemination of advanced remote sensing techmology. Therefore the studies on the establishment of
organization for training management, preparation of training course models and so on that decrease the
C/Ps burden on the preparation are required.

(8) Technological enhancement,
The progress of advanced remote sensing technology is rapid and the duration of data acquisition of the
sensor is limited because of its life. For the everlasting technelogical acquisition, the study on assuring
the financial sources sufficient for the enhancement of cooperation with related foreign organizations,
sending RSC staff to the international seminars and conferences for long-texm are desired. In addition,
MTA should keep RSC equipment and software updated to follow advanced technology on remote
sensing.
(4) The contribution of international cooperation

Depending on the advanced technology and experience of international cooperation so far attained by the
project, MTA can provide international service and assistance for problem solving in the field of mineral
exploration and natural hazard prevention to other countries.

3-7 Lesson Learned

»  The technology transfer have been carried out, focused on the case study group rather than personnel, also
a group is consisted of experts in different fields, and the cooperation of the experts has generated the
multiplier effect. N

*  The detailed monitoring was carried out based on the indicators to each sub-item of activity; and through
the verifications on the results of monitoring and arrangement countermeasures carried out by C/Ps and
experts, thus the achievement the Outputs have been strictly pursued.




I. INTRODUCTION

1-1. The Evaluation Team

The Japanese Evaluation Team (hereinafter referred to as “the Japanese Team”) organized by Japan
International Cooperation Agency (hereinafter referred to as “JICA”) and headed by Mr. Koji Nakui, visited
the Republic of Turkey from February 19 to October 4, 2006, for the purpose of joint evaluation with the
Turkish Evaluation Team (hereinafter referred to as “the Turkish Team”) on the achievement of the Geologic
Remote Sensing Project in Republic of Turkey (hereinafter referred to as "the Project”) on the basis of the
Record of Discussions (hereinafter referred to as “R/D") signed on July 4,2002.

Both teams discussed and studied together the efficiency, effectiveness, impact, relevance and sustainability
of the Project in accordance with the JICA Project Cycle Management (hereinafter referred to as “JPCM")
method.

Through careful studies and discussions, both sides summarized their findings and cbservations as
described in this Joint Evaluation Report.



1-2. Schedule of Joint Evaluation

February

19
20

21
22
23
24

28

Sun.
Mon.

Tue.

Wed.,
Thu,

Fri.

Sat.
Sun,

Mon.

Wed.
Thu.

Iri.

Sat.

Arrival in Ankara of a member in charge of evaluation analysis
+Briefing on the evaluation method

‘Interview with Japanese experts

Interview with Japanese experts and counterparts

*Interview with counterparts

‘Interview with MTA department, University, Geological Consultant
Interview with Users and Related Organizations(Oil & GAS, Water
Resources, Hazard)

-Summarizing the results of interviews and meetings.
*Summarizing the results of interviews and meetings

» Arrival in Ankara of the other Japanese members

*Meeting with JICA office

*Courtesy Call on General Director of MTA

*Meeting with Experts

*Meeting with RSC and Japanese experts

*Presentation by counterparts

*Discussion on the M/M draft and the Evaluation Report
*Joint Evaluation Committee

-Report to the Embassy of Japan.

+Signing of the Joint Evaluation Report and the M/M.

*Report to the JICA office.

-Departure from Ankara



1-3. Members of Evaluation Team

< The Japanese Team>
Mr. Koji Nakui

Mr. Yosuke Suzuki

Ms. Itsuka Ikehara

Mpr. Kenichi Kumagai

<The Turkish Team>
Mr. Mehmet UZER
Mr. Y. Ziya COSAR
Dr. Exol TIMUR

Mr. B, Taner SAN

Dr. Engin SUMER
Mr. Bora GURCAY
Mrs. Burcu PEKESIN
Mr. Kerem AVCI

My, Murat KORUYUCU
Mrs, Beril EKINCI

<JICA Turtey Office>
Mr. Mitsuo Nakamura
Ms.Mayumi Sakamoto
Mr.Ali Bekin

<The JICA E};pgrts>
Mr, Minoru Fujita

Mzr. Kyo Ybs}gida
M. Jiro Date

Mr. Soichiro Kageyama

Team Leader

Executive technical Advisor to the Director General, Economic
Development Department, JICA

Remote sensing technology

Executive Director, International Cooperation Dept.,

Japan Mining Engineering Center for International Cooperation

Project management

Staff, Natural Resources and Energy Conservation Team, Group II,
Economic Development Department, JICA

Evaluation analysis
Representative Director, International Consulting Services Co., Ltd.

Director General, MTA

Deputy Director General, MTA

Head of Geological Research Department, MTA
Coordinator of remote Sensing and GIS Department
Unit Manager & Full-time counterpart

Unit Manager& Full-time counterpart

Full-time counterpart

Full-time counterpart

Full-time counterpart

Full-time counterpart

Resident Representative
Assistant Resident Representative
Program Manager

Chief Advisor
Project Coordinator
Geologic Remote Sensing

Advanced application of ASTER
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1-4. Background of Project

The geologic environment of the Turkey shows the potentiality for the existence of various mineral resources.
The General Directorate of Mineral Research and Exploration (MTA) has taken the lead in the mineral
resource exploration in the country. The development of outcrop deposits that leave traces on the earth has
been almost completed and exploration of concealed deposits is being pursued. In 1975, the MTA established
the remote sensing division to deal with the requirement for the concealed-deposits exploration based on
regional geomorphologic and geological information, and they have promoted the introduction of the
technology independently. However, the existing technology and equipment are not sufficient for the
efficient data processing and analysis utilized for the concealed-deposit explorations, and those obstruct the
long- and short-term exploration activities for obtaining the resources.

In addition, there is tendency to apply the remote sensing to the active-fault survey and monitoring of
ground surface movement in the worid, In the MTA, the upgrading the analyzing technology in these field
becomes the assignment.

With these points as background, the Turkish Government requested the technical cooperation aiming at
the progress of mineral resource exploration, national disaster protection and environmental prevention by
introducing the advanced remote sensing technology to Japanese Government. In response to the request,
this Project has been implemented in August 2002.

1-5. Purpose of the Project

The Super Goal, Overall Goal and the Project Purpose were stipulated in the R/ as follows
(1) Super Goal
Investment in the mineral resources development is increased
(2) Overall Goal
MTA/RSC plays the central roles in providing advanced remote sensing services in Turkey and
neighboring countries.
(3) Project Purpose
MTA/RSC is able to utilize the advanced remotely sensed data such as ASTER and/or PALSAR data for
geological amalysis aiming at mineral resources exploration, natural disaster prevention and
environmental conservation.
{4) Outputs
1 The project operation unit (RSC) is established
2 Equipment and advanced satellite data necessary for utilizing satellite datz are operated and
maintained properly.
3 Image processing of ASTER data for mineral resources exploration can be carried out by the C/P
personnel.
4 Case studies for mineral resources exploration utilizing ASTER data are accumulated
5 Spatial analyses with GIS are carried out by the C/P personnel.
6 C/P personnel can provide reliable products of SAR and ASTER data for improved hazard analysis by the
staffs of relevant section of MTA and other related organizations.
7 C/P personnel can provide reliable products of advanced remote sensor data for improved environmental
analysis by the staffs of relevant section of the MTA and other governmental offices.
8 MTA/RSC can provide necessary technical support to implement training courses.

10 /
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II. METHODOLOGY OF EVALUATION

2-1 Key Questions for Evaluation

This Project is consists of two subprojects. Regarding the Images and Geological analysis utilizing the
remote sensing data, the ‘Subproject A’ (SA) is aiming at applying those in the field of mineral resource
research and exploration; and 'Subproject B'(SB) is aiming at applying those in the field of disaster
prevention and environmental conservation.

The evalnation questions are made up from the following viewpoint.

(1) According to the result of the mid-term evaluation, regularly monitoring and reports of the projects, the
Project Activities have been carried out smoothly and the Outputs would be achieved. In fact, a number
of images and geclogical analysis reports have been prepared and the promising areas also have been
extractad.

*As the result of these products of the Project, what kind of the methodology of mineral resources
exploration (for SA) and of diagnosis of high-probable risky areas (SB) will be established?

*How do experts and users of each field evaluate the accuracy and/or usefulness of the images, geological
analysis and the above mentioned methodologies?

(2) In regard to the Sustainability after the end of the Project, are the system, organization and activities
that disseminate the transferred technology clear?

(3) From the viewpoint of the Impact, have the interest of the mining companies and the organization related
-to the disaster prevention and environment conservation in the utilization of Aster data been increased?

2-2 Aspect of Evaluation

The Project was evaluated on the following five aspects:

(1) Efficiency: Evaluate how the results stood in relation to the efforts and resources, how economically t
he resources were converted into output, and whether the results could have been
achieved by other better methods.

(2) Effectiveness: Evaluate the extent to which the purpose has been achieved or not, and whether the
project purpose can be expected to happen on the basis of the outputs of the Project.

(3) Impact: Foréseeable or unforeseeable, and favorable or adverse effect of the Project upon the
target groups and persons possibly affected by the Project.

(4) Relevance: Evaluate the degree to which the Project can still be justified in relation to the national
and regional priority levels given to the theme,

(5) Sustainability: Evaluate the extent to which the positive effects as a result of the Project will still
continue after external assistance has been concluded.

2-3 Information for Evaluation

Following sources of information were used in this study.
(1) Documents agreed by both sides prior to andfor in the course of the Project implementation;
- Record of Discussion (R/D) )

; / ;»M
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- Minules of the Meeting (M/M)

- Tentative Schedule of Implementation (TSI)

- Detailed Plan of Operations (DPO)

- Project Document

- Mid-term Evaluation

- Project Report (e.g. Monitoring and Evaluation, Minutes of Joint Coordinating Meeting)

{2) The Project DeSIgn Matrix (Annex-1)
(3) Record of inputs from both sides and activities of the Project.
(4) Statistics.
(5) Interviews with and questionnaires to counterparts, Japanese experts and other related persons.

12 '
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III. PROJECT PERFORMANCE

(Summary)

+ Input was appropriate as planed.

+ Planed almost all Activities will be completed However, the completion of technology transfer of InSAR
data utilization (6.3 and 6.4) required multi-period data is considered to be difficult due to the delay of
launching of PALSAR.

* The Outputs will be achieved. (Excluding the output achieved by the utilization of SAR data, which was
obstructed by a Important Assumption) '

* The Project Purpose will be achieved.

» The implementation process is excellent.

1. Input

1-1 Japanese Side
(1)Experts (See ANNEX 3)
a. Long-term Experts
On the basis of R/D (hereinafter referred to as Original Plan), following experts have been dispatched
during the project pericd:
One chief Advisor
One Project Coordinator
One Geologic Remote Sensing Expert
One Image Processing Expert (changed 2005, two experts in total)

b. Short-term Experts
According to the Original Plan, the following fourteen (14) experts, in 6 fields (1. TIR analysis 2. DEM
processing with ASTER data 3.interfemetry with SAR data 4. Environmental and natural hazard
analyses 5, GIS-based integrated spatial analysis 6. Photo-geology) were dispatched: -
JFY (Japanese Fiscal Year) 2002: 3

JFY2003: 5
JEY2004: 3
JFY2005: 3

(2) Provision of equipment (See ANNEX 4)
The equipment, sach as computers, printers, plotters, spectrometers and software, for example ENVI,
PCI Geomatica and TNT Mips that are required for the image processing and geological remote sensing
were provided as originally planed.
The total expenditure on provision of equipment was 89,250 thousand yen.

(3) Counterparts (herein after referred to as ‘C/P’) training in Japan (See ANNEX 5)
The C/P training in Japan was settled on the Original Plan that the number of trainees was one (1) or
two (2) persons and the duration was about a couple of weeks to one (1) month.
The number of trainees in each year is as follows.

JFY2002: 3

JEY2003: 2

JFY2004 2

JFY2005: 1 {two was scheduled but one cancelled due to personal reasons)
Total: 8 CiPs

The duration of trainings were approximately two (2) weeks for three (3) managing staff, and more
13
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than three (3) weeks for other C/Ps.
Above figures show trainings were carried out as planed.

1-2 Turkish Side
(1) CIP (See ANNEX 5)

The helow table shows the allocation of C/P
Full-time Part-time
Crp C/P
RD 4 9 13
As of the end of 2005 8 5 13
Full-time C/Ps, the core member of the Project, have been increased by twice of that of the Original Plan.

Total

(2) Facilities and Equipment
Based on the Original Plan, expert offices, international telephone lines, internet-access, and existing
equipment have been provided.

(3) Local Cost, (See ANNEX 7-1 and 7-2)
Below table shows annual local cost planned in R/D and actual results (equivalent in US dollars, and
YTL).

TFY2002 | TFYY2003 | TFY2004 | TFY2005 | TFY2006
R/D (x105US$) 19.0 139.5 132.5 137.2 92.0
Actual(x10US§) 111.5 183.1 216.7 147.3
Actual(x10° YTL) 178.4 293.0 325.1 206.4

Every year actual results of the cost exceed that of R/D. These additional expenditure were mainly due
to the change of OS from UNIX to Windows, and upgrading of the software.

2. Activities (See ANNEX 12)

Almost all the Activifies are completed, excluding item 6.3 and 6.4, namely the extraction of ground surface
movement utilizing InSAR data of PALSAR and verifications of that.

As the PDM revised in February 2005 provided that PALSAR will be launched and its data will be
available before the end of 2005 {one of the important assumption), the time of the launching of PALSAR
was expected in the first half of 2005 at the latest; but the launch was delayed until January 24, 2008.
PALSAR data are scheduled to distribute from late-April. It will take from three(3) to six (6)months to
acquire the data. As the multi-period data are required to analyze the ground surface movement, it is
considered that obtaining those data on designated areas in Turkey within the Project Period is difficult.
Therefore completion of the item 6.3 and 6.4 would be difficult.

3. Outputs

3-1 Output 1, ‘The project operation unit (RSC) is established’ ,was achieved
The Qutput 1 had been already achieved at the time of the Mid-Term Evaluation (See ANNEX of M/M
signed on July 7, 2004).
And after the Evaluation, the Verifiable Objective Indicators (hereinafter referred 1o as Indicators(s)’
have been still satisfied; therefore, it is certain that the RSC is established.

(1) As mentioned in the Input, the number and expertise of C/Ps and Japanese Experts, the provided
building facilities and equipment, and budgets have been appropriately arranged as originally 13laned or
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more than that.

(2) Detailed monitoring based on the defined format has been carried out semi-annually. And the Joint
Coordinating Committee has been held annually, in which the performance of the Activities and the Plan
of the Project were discussed and/or approved.

3-2 Output?, ‘Equipment and advanced satellite data necessary for utilizing satellite data are operated and
maintained properly’, was achieved.
The Output 2 had been already achieved at the time of the Mid-Term Evaluation
And it is confirmed through the monitoring reports, record of the Project (SEE ANNEX 4) and direct
observation that the conditions of usage and maintenance are favorable.

3-3 Output 3, Tmage processing of ASTER data for mineral resources exploration can be carried out by the
C/P personnel’, was achieved.
The Indicator is that ‘Essential part of the technology of image processing is transfered by 2004, Almost
all of six (6) items (See Activities of PDM) of technology had been transferred by the end of JFY2004.
Regarding the degree of the acquisition of knowledge and skill, the Japanese Expert evaluates that C/Ps
acquired the know-how of these items of technology. According to the evaluation by leaders of C/Ps on the
C/Ps degree of technology acquisition for using three types of software (PCI Geomatica, Erdas Imagine
and ENVID), the three full-time C/Ps, who have been the member of the Project from the beginning, are
evaluated that they can use all of those up to higher level of processing: other full-time C/Ps are evaluated
they can use but ENVI up to higher level (ENVI was introduced for the purpose of acquiring the
technology for processing the hyperspectral data, but as far as processing of the ASTER data goes, it is
possible to do it by other software; therefore C/Ps are nof, required to reach upper level by the end of
Project) ; part-time C/Ps are evaluated that they can use Erdas Imagine up to higher level.
It is clear that the C/Ps are able to use this technology, because the products for the Output 4 have been
prepared by C/Ps.  Thus Output 3 was achieved,

3-4 Output 4, ‘Case studies for mineral resources exploration utilizing ASTER data are accumulated’, will be
achieved.
The Indicator is that 120 scenes of ASTER data coverage over three (3) proposed area are processed and
interpreted by 2006 ‘. As the 120 scenes were rough targeted figure at the preparation period of the
Project, the detail estimation was carried out, and shown that the 98 scenes are enough o cover the
areas. ,
At present, 60 scenes of image is processed, according to the plan prepared by C/P and Experts, 76 scenes
of image Iirocessing and interpretation is finished by the end of the Project. (See ANNEXS and ANNEX 9)
Expert ip charge of Geologic Remote Sensing explained that intensive technology transfer on the
extraction of promising areas for mineral exploration have been carried out at present; and for the
purpose only 33 scenes are required. Project team changed to put the priority not on the number of
processed scene but on the quality of analysis on promising areas. Considering from the relevance with
the Project Purpose, it is judged this way is more important. In parallel with the image processing,
existing data have been collected (targeted 180 data will be completed by the end of the project); and
analog data have been converted into digital data. The ground truth has been carried out selectivelys
comparing with the Images and the field, C/Ps acquired the properties of ASTER data and the key points
of analysis. '
With regard to the degree of the acquisition of the knowledge and skills related to this Output, Experts
evaluate that C/Ps have been acquired the technology. According to the self-evaluation of full-time C/P s,
almest all C/Ps evaluate that they arve ‘completely’ or ‘almost’ acquired the technology. Judging from above
results, Output 4 will be achieved.

3-5 OQuitput 5, ‘Spatial analysis with GIS is carried out by the C/P personnel’ was achieved.
15
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3-6

3-7

3-8

0

The Indicator is that ‘essential part of the technology of spatial analysis by GIS is completed by 2004".
The essential part of the technology of spatial analysis was mainly transferred by the Short-term
Experts and completed in 2004, According to results of the evaluation on the degree of acquisition of
C/Ps in this field carried out by Project Manager and Project Coordinator of Turkish side in March 2005,
two C/Ps reached level 4-5, highest of all the C/Psi other C/Ps reached level 3-4 except one, who was
estimated level 2. (The degrees of acquisition were classified into five levels, and level 3 is a pass mark.).
Thus almost all C/Ps acquired the technology. This technology has been also applied to prepare products
of the Qutput 4, so it is clear that the Output 5 was achieved.

Output 6, ‘C/P personnel can provide reliable products of SAR and ASTER data for improved hazard
analysis by the staffs of relevant section of MTA and other related organizations, was achieved. However,
the outpuf from the utilization of InSAR data of PALSAR for the extraction of ground surface movement
areas, is excluded from the evaluation, because of low availability of adequate data within the Project
Period.

The Indicator is, that ‘essential part of the technology for national hazard area analysis is completed by
2005,

The technology transfer of the basic knowledge and data treatment in this field was completed both
ASTER and SAR. With the degree of acquisition of the Image processing and GIS technologies, the
Expert in charge of Image Processing evaluated that C/Ps (including incumbent Project Manager) had
acquired the technologies. The evaluation by the leaders of C/P on the degree of achievement of GIS
application concludes one C/P reached level 4-5; and others reached level 3-5. With the degree of
achievement of using the three of software, C/P management evaluates that one C/P is ranked upper
lever for all software, 2 C/Ps rank upper level except ENVI. The extraction of possible hazard area with
landslide in Asarsuyu watershed area utilizing GIS was carried out

With regard to the utilization of [nSAR, the Expert in charge of Image Processing evaluate that C/Ps
have acquired the basic technology through the utilization of JERS-1, ERS-1 and ERS-2 data; therefore
the basis of the PALSAR data utilization is established.

For the above reasons it is clear that the Qutput 6 was achieved.

QOutput 7, ‘C/P personnel can provide reliable products of advanced remote sensor data for improved
environmental analysis by the staffs of relévant section of the MTA and other governmental offices, was
achieved.

The Indicator is, that ‘essential part of the technology for national hazard area analysis is completed by
2004'. The technology transfer was completed by the end of 2004. C/Ps degree of technology acquisition
on image processing and GIS were mentioned at item 3-6.

Moreover, utilizing the transferred technology, the change of coast line at Bafra, Carsamba delta were
analyzed. Furthermore, Agach Mining site in Istanbul was analyzed for change detection study.
Currently, the analysis of the sce surface temperature and turbidity in the Canakkale and Bosphorous
(Istanbul) area, and the changes of ground surface environment at neighboring open cut coal mine in
Soma area, ete are being analyzed. These facts show that Output 7 was achieved.

Qutput 8, ‘MTA/RSC can provide necessary technical support to implement training courses’, was
achieved. (See ANNEX13)

Indicator 8.1 ‘Quality of two Third Country Training Programs (TCTP) on the remote sensing planned
in 2004 and 2005’

- In 2004, the training was held between 3rd — 270 May; twenty-four(24) persons from ten(10) countries

attended the training; and eight (8} full-time C/Ps functioned as lecturers,

- In 2005, the training was held between 20 — 270 May; twenty-four(24) persons from ten(10) countries

attended the training; and eight (8) full-time C/Ps functioned as a lecturer. According to the re
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(2}

4.

this TCTP, the training is evaluated that ‘all participants appreciated for receiving valuable
mformation on RS and GIS applications. Participants have requested the continuity of the program
since these subjects are very newly implemented in their country. So they have many things to learn
and disseminate in their countries’.

* Therefore it is considered that the TCTPs were satisfied the demands of the trainees in quality.

Indicator 8.2 Number and quality of other training on remote sensing

In the Project Period the remote sensing training promoted by the MTA, held seven (7) times
approximately 500 persons in total participated; and C/Ps were functioned as lecturers, A professor of the
Middle East Technical University and a geological consultant evaluated that the contents of the seminar
were good. Therefore it is considered that the other trainings were satisfied the demands of the trainees
in quality

Above facts show that Output 8 was achieved.

Project Purpose -

- Judging from the following reasons, the project purpose will be able to achieve.

4-1

The methodologies of mineral exploration utilizing the advanced remote sensing data technology have
been established.

This Indicator means that the application of advanced remote sensing data for mineral exploration is
established in Turkey. That is, 'C/Ps become to be able to carry out the work from image processing to GIS
application, analyzing the geclogical information required for mineral exploration, and providing the
products’. C/Ps have been already carried out a series of these works not only required for case study but
also the works required by exploration department and so on. The Experts evaluate that the C/Ps
engaged in the Project from beginning are able to carry out the works by themselves, and other C/Ps will
reach the required level by the end of the Project. B

4-2 The methodology of diagnosis of high-probable risk area for disaster prevention and environmental

4-3

conservation utilizing the advanced remote sensing data technology have been established. (See
ANNEXS-10)

As same as Indicatorl, this Indicator means that the application of advanced remote sensing data for
environmental conservation and disaster prevention is established in Turkey. That is, "C/Ps become to be
able to carry out the work from image processing to GIS application, analyzing the geological
information required for environmental conservation and disaster prevention and providing the
prod_ucté'. C/Ps has carried out a series of works thorough the case study with the given areas; five(5)
case studies have already finished, and additional two(2) case studies will be completed by the end of the
Project. The Expert evaluates that the C/Ps are able to analyze the landslide, change of coastline, sea
surface water temperature and turbidity and change of the surface environment at mining area, by
themselves.

The C/Ps extracted promising exploration aveas, and they will propose the next survey step. (See
ANNEX 10) ,

At present the analysis of promised areas that were extracted from case study areas have been carried
out, and 4 areas were finished. Most of promising areas are being carried out the GIS analysis. It is
estimated that sixteen (16) to nineteen (19) proposals with the promising areas will be prepared by the
end of the Project.




were developed and have been provided.
*Various frainings were carried out using the curriculum and training materials prepared by the Project.
+Aimed at information dissemination, brochure, Website, Video and so on, which present the Project were
prepared and have been prepared.

5. Implementation Process

The implementation process is excellent mentioned below:

B-1 Activities
In this Project, the C/Ps were not grouped by their expertise; the expert both image processing and
mineral geclogy are put in & same group which classified hy case study area. The exchanges of
technology among C/Ps in different field, and their effort to acquire the transferred technologies have
generated multiplhier effect on the achievement of the Project Purpose.

5-2 Provision of equipment
Potentiality for the local procurement had been surveyed at the stage of project preparation, as the
results main equipment were purchased in Turkey and software was selected on the market, which
contributed to convenient maintenance services and cost saving.

5-3 Local Cost
The local cost more than the Original Plan was supplied for the change of OS and so on, and the cost
maintained the smooth and efficient Project operations. Also ASTER data were purchased by Turkey side
as originally planned.

5-4 Relationship between C/Ps and Experts
In order to smooth the relationship with C/Ps and Experts, the monthly technical meeting has been held.
In the questionnaire and interviews, Both C/Ps and Experts answered that good relations have been
kept.

5-56 Monitoring
The monitoring has been executed twice a year. Indicators of monitoring were set up on each detail
activities, and based on the indicators meticulous evaluation has been carried out. The results of the
monitoring were discussed together, and reflected in the Project activities. Thus the monitoring
contributed the achievement of the Project Purpose.

5-6 Leadership (ownership) of Turkish Implementation Agency
As scen in the example of local cost, the executives of Turkish side have worked on the Project actively.

5-7 External factor
There were no external factors that disturbed the Process Implementation.
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IV. RESULT OF EVALUATION
4—1 Evaluation

4—1—1 Relevance

Summary:

According to the National Development Plan, strengthening the development and production in mining
sector is important issue in Turkey. Therefore, development of the mineral exploration technology utilizing
advanced technology corresponds with that policy.

In addition to that, the establishment of the information and data system regarding to the environmental
conservation is also mentioned as a key issue in the Plan.

As the advanced remote sensing technologies developed in Japan, such as ASTER, are highly applicable to
these subjects, the Project Purpose and the Overall Goal are consistent with the national policy of the
Turkey.

For the following reasons, the Project is judged to be high relevance.

1. The Project Purpose and Overall Goals are consistent with the national policy of the Turkey
It is confirmed by the Project Document that the purposes of the project are consistent with Eighth
National Development Five Year Plan (2001-2005) of Turkey. That is, the Government sets the main
purpose as the efficient development and production of bountiful underground resources by introducing
mineral resources exploration technology utilizing advanced technology. And as the key issue of
environmental, the Plan provides that a system ensuring access to data and information on environment
and development shall be established. For replying to the policy, the advanced remote sensing technology
and GIS is useful.
However the preparation of the Ninth National Development Five Year Plan is in progress, it is supposed
that above mentioned policy will not change, because the Eighth National Development Plan is positioned
as a part of long-term (2001-2023) development plan.

2. The selection of target group is suitable.

The MTA geologists are selected as members of the target group. The main roles of MTA, in brief, are the
mineral resources exploration and evaluation; furthermore advises of the matter on environmental
conservation and disaster prevention from the geological viewpoint is added as their duties. Therefore the
selection of the target group is suitable,

3. The Project is in line with the cooperation policy of Japan
Four (4) out of Five (5) important field of cooperation to the Turkey provided in the Country-specific
Program of JICA are carried out in the Project, namely (D the improvement of environment, (2) human
resource development for progressing the economic and social development (advanced technology ete) @
South-South cooperation (Third Counties Training Program) and @rehabilitation after earthguake
damage and strengthening disaster prevention system,

4. There is a comparative advantage of the Japanese technology.

In Japan, the image processing for geological interpretation using the multi-band data obtained by the
LANDSAT'TM had been studied from the 80s at Geological Survey of Japan, MMAJ, ERSDAC,
universities and metal and mining companies, etc. and plenty of technologies have been accumulated. The
ASTER sensor was developed based on this kind of the Japanese technical background. After the ASTER
data was available, the data have being utilized not only for geology but also for environmental
conservation, hazard prevention and other fields, producing many useful cutcomes in Japan. Also
Japanese has SAR data utilization technology through JERS-1 date etc.
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Furthermore, Japan had cooperated with Turkey for the six (6) basic explorations of mineral resource as a
JICA-MMAJ cooperation project after 1973; in addition, ERSDAC and MTA had carried out the joint
research on exploration for mineral resources and geothermal for 1992 to 2000; thus, Japanese geologists
were well versed in the local geology of Turkey.

4—1—2 Effectiveness

Summary:

The methodology for exploration and the diagnosis for environment and disaster will be established; and the
promising areas for mineral exploration will be extracted. Moreover, C/Ps have been able to transfer the
acquired technology to the other institutions and other countries. Therefore, it is evident that the
achievement of the Project Purpose is the results of the Project Outputs.

However, obtaining PALSAR data within the original Project period and the utilization of SAR data became
uncertain due to the delay of Jaunch of the ALOS.

For the following reasons it is judged that effectiveness is high.

1. The Qutputs has been achieved.  (See II. 3)

2. The Project Purpose will be achieved. (See III. 4)

3. The contribution of the Outputs to the achievement of Project Purpose is high,

(1) -C/Ps have carried out the image processing and geological analysis, using the transferred technology
and equipment, on the area given for the case study to the group. As the results, they recognized the
usefulness of the advanced remote sensing (hercinafter referred to as ‘ARS’) date applying to the
exploration; which made it possible to utilize the ARS data for mineral exploration. They are able to
present the proposal on promising areas for mineral resources exploration.

*By the case study for the environment and natural disaster, C/Ps in those fields recognized the usefulness
of ARS data applying to the monitoring such asland slide; which made it possible to utilize the ARS data
for environmental conservation and disaster prevention.

(2). C/Ps instructed the staff of other institutions and neighboring countries in transferred technologies.
Their trainings were highly evaluated by the trainees.

(3). As shown in ANNEX11, RSC provided ASTER images to fourteen (14) projects carried out at others
divisions/departments of MTA, in response to their requests, in 2005,

(4) Disturbed by the influence of important assumption, the output in the field of utilizing SAR date has not
been demonstrated the effectiveness.

The delay of launch of PALSAR is mentioned in ‘Activities’ and ‘Output’. On this account, especially in the
field of environmental conservation and disaster prevention, corroborative evidence utilizing the SAR data
for Turkey was not carried out.

4—1-—3 Efficiency

| Summary: /A ]

3
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Turkish C/Ps were allocated properly and Japanese experts were dispatched on time. Almost all of provided
equipment has been utilized efficiently and the maintenance of the equipment was smooth by local
procurements. Also, the local costs have been disbursed sufficiently in timely manner. Therefore, the Input
contributed the achievement of Project Outputs.

For the following reasons, the efficiency of the Projects isjudged to be very high.

0. Input: See 11 1
Outputs: See 1II. 3

1. The number, expertise and timing of dispatch of Japanese Experts were appropriate.
The number and expertise of the Longterm Experts were in line with the original plan. They were
selected among engineers who have rich knowledge and experience in the fields.
The Short-term Experts carried out the lecture, practice and field survey on the six items (See 0. 1), which
supported the job of the Long-term Experts in conform to the original plan; the timing of the dispatch was
decided by checking the progress of the technical transfer. The dispatched Short-term Experts are
scholars or engineers who are active in the first line in the field of ARS data utilization.

2. The types and the number of provided equipment have been adequate.
The types and the number of the equipment were based on original plan. The price and quality of the
equipment had been examined carefully since preparation period of the Project. The local procurement
and use of software on the market have resulted in receiving smooth maintenance services. At present,
almost all provided equipment is fully utilized, that shows the qualities and quantities of equipment are
appropriate. (However some software finished the roles replaced with the upgrading versions.)

3. The numbers, expertise, content, duration and timing of the C/P training in Japan are appropriate.
The numbers of C/Ps and the duration of the training were nearly upper limit of the Plan in quantity. The
duration and content of the training were fully discussed mutually about how the training could be helpful
for the work of C/Ps. Almost all the C/Ps, who joined the training, answered the questionnaire that the
durations were suitabls, the contents of the training were satisfactory and useful for their work. However
there were comments that the durations were too'short to get. the technology through practice.

4, The number, allocation and quality of the C/Ps have been sufficient.

MTA has promoted the enhancement of Output by the way of enrichment of human resource with
conversion of part-time C/Ps into full-time C/Ps. According to the Experts the quality of C/Ps is excellent,
while the head of the department evaluated that C/Ps are ambitious and eager. Some C/Ps had been
involved in image processing before the start of the Project, thus the Prgject had a basis. And some CPs
having experiences of the exploration activity was allocated the Project. A part of reason for the
achievement of the Outputs is the cooperation among staff of different expertise. The participation of the
head of system support was great help to the smooth and rapid maintenance to the Project.

5. The local costs have been dishursed adequately and sufficiently.
(See ‘Outputs and ' Implementation Process)

6. There were no major problems with the quality, size and convenience of the building and facilities.
The Japanese Chief Adviser appreciated that the sufficient facilities have been provide by Turkish side.

7. There is no similar project to be compared the total cost with, in Turkey.
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(Among the JICA projects, the result of comparison of total cost (excluding local cost) with the Advances
Remote Sensing Project in Argentina is almost same.)

4—1~4 Impact

Summary:

The usefulness of the ASTER data utilization was recognized in Turkey as the results of implementation of
the Project and R5C has been carried the joint projects with other divisions/departments of MTA in response
to their requests. Moreover, Project has already started to produce Impacts on the end users, as we can see in
requests for image analyses and spectral measurements from mining companies. In addition to that, one
joint research with a university was implemented, and another program with other university will start.
Also, the trainings for other institutions including Third Countries Training Program were carried out
and the evaluation from participants was quite high.

For the following reason, the impact of the project is judged to be high,

1. The Overall Goal will be achieved.

(1) Indicator 1 “By 2008 Analytical data prepared by MTA/RSC is utilized for a variety of public policy
decision-making such as investment for new mineral resources discovery and management of natural
disaster prevention and environment will be achieved.

The Indicator means that ARS data utilization technology will be proofed the usefulness and will be used
as an indispensable tool by each department of MTA.

As mentioned in Effectiveness’, the ARS date utilization started in MTA. And each department began to
recognize the usefulness, for example, abundant in geological information, and convenience of DEM of
ASTER data. As described later, RSC and MTA departments planned cooperated projects after 2006;
therefore it is expected that ARS will be used as an indispensable tool. Thatis, after 2006, the number of
geologists who use the ARS products will increase, and through the field research, the properties of the
data will be grasped, then the usage in the department will be established.

In addition, project manager was nominated as a representative member of eighth (8th) Committee —
remote sensing and policy — of TUFUAB (Turkish National Photogrammetry and Remote Sensing Union)
that was newly established same as in ISPRS (International Photogrammetry and Remote Sensing
Society). From this point, it is clear that the basis of the proposal system of policy on the mineral
exploration technology using Remote Sensing was established

(2) Indicator 2’ System of data distribution is established and basic data with analytical results utilizing
advanced remote sensor data are supplied to mining and other institutions’ will be achieved.
RSC has already established the data distribution system (Website, procedure, services, fees and so on),
and service is opened for the public. Also the products of the Project ave opened to the public at the MTA
Library.

(3) Indicator 3 ‘Analysis of domestic priority areas for environment and natural hazard is accumulated and
additional data analysis may be carried ouf in a fimely manner when other institutes requests’ will be
achieved.

RSC selected the detection, landslide susceptibility, and change of coastline and deforestation of the key
themes of case study. After the project, they are going to finish one (1} to two (2) analysis annually with
three (3) staff. Regarding the landslide, two cooperated project with Japanese organization (ERSDAC
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and Geotechnos) have been carried out. They are now discussing the increase of a few staff that, will be
allocated for PALSAR data utilization.

(4) Indicator 4 By 2008, performance of the survey in the extracted areas based on the proposals.’ Will
be achieved,

The Mineral Research and Exploration Department answered to the interview about the action to the
proposed area that: in general, the proposal is checked after receiving; and if an area is promising, the
area is studied in detail; after the study, exploration is started.

Therefore it is evident that the proposal will be putin the work process of Exploration Department and
the result of check/ survey will be return to RSC. (The duration of the survey is depended on the
volume of existing information in the department, size of the area, the type of the mineral deposit,
budget and so on, therefore it is not predictable whether the survey will be completed by 2008. The
importance of this Indicator is the establishment of feedback system between RSC and Exploration
Department, rather than the duration.)

2. The following ripple effects are generated

(1) MTA carried out image processing for fourteen (14) projects of other divisions/ departments of MTA in
2005, in response to their requests. RSC supports the geothermal project of Energy Department as well
as mineral exploration, environmental conservation and disaster prevention,

(2) RSC carried out following services for private companies in responss to their orders.
Sea surface temperature
Mineral research

(8) RSC carried out the following lectures and trainings in response to their request.

Middle East Technical University, Department of Geodetic and Geographical Information Technologies
GGID

Van Yiziineti Y University

JICA-Net (Japan- Malaysia-Thailand-Turkey)

Chamber of Geology of Turkey

Staff of Ministries Energy and Geology of Ethiopia invited by TIKA (Turkey International Cooperation
Administration)

Others

3. The following joint researches were or will be carried out with universities.
-Stleyman Demirel University  2003.10-2005.12
*Anatolian University 2006

4. According to the interviews the institutions/organizations wish to make collaborations with RSC.
Military: Geography mapping
National Petroleum Company: Application of DEM and ASTER data utilization for Preliminary
(Coarse ) Study. (Utilization of Hyperspectral in future)
General Directorate of Natural Hazard Affaires: Mapping (hazard, risk) (1:25,000)
General Directorate of State Hydraulic Works (DSI) : New Water Resources Research and Potential
Evaluation Project
Especially, DSF answered that they would offer cooperation to MTA executive in near future.
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4-~1--5 Sustainability

Summary:
MTA/RSC was reorganized with the start of this Project and will be supported financially and methodically
by MTA. RSC has strengthened the capacity of geological analysis through the utilization of advanced
remote sensing data. This capacity was confirmed by the reliance expressed by related institutions. The
sustainability of RSC will be assured by the effort of enhancing its service in providing products to the users.

For the following reasons, it is considered that the Sustainability of the Project is high.
1. The Overall Goal is predicted to be achievable. This is mentioned in Tmpact’.

2. The continuous political support of the Government is expected.
As mentioned in Relevance’, the Government emphasize on development of utilizing advanced
technology for exploration in mining sector, and an establishment of information and data system in
environmental conservation and disaster prevention affairs. Therefore the political support of the
Government, for RSC, whose roles are in line with the policy, is expected.

3. The investment in mining development has increased globally.
Triggered by tight demand in China, the prices of metal and energy have risen, which increased the
investment in mining. If MTA provides useful information on mineral resources in Turkey, it will
support the investment in mineral development in Turkey.

4. According to the interviews, related institutions and a company are considering the cooperation with MTA
on following items. (See Tmpact’)

5. The management system of RSC, after the completion of the Project, is evideni. And RSC has managing
capacity.
RSC has following ideas on the management after the end of the Project:
(1) Manpower :

Manpower wilt be kept. Conversion of work position is executed mainly in the case of aged retirement. (A
few staff for PALSAR data analysis will be added)

(2) Project
The projects are mainly joined up with Mineral Research and Exploration Department, Energy
Department and Geological Research Department -15 projects in 2006, excluding a JICA Project.

(8) Technical transfer system among staff in RSC

The tendency to exchange technology bas extended in RSC, also the access to the manuals which were
prepared by C/Ps were given to every staff,

(4) Information dissemination method

Each study in MTA/RSC is reported in MTA library to reach the researchers and the public. Another
dissentination method is holding seminars or workshops in MTA. Final contribution is personal
communication among the related persons in universities, organizations and private companies.

(5) The head of the Geological Research Department statesin the interview that he is going to improve the
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RSC for strengthening the Sustainability.

6. The plan on the utilization and maintenance of equipment is prepared.
Pushed by the stance of toughness toward increase in budget of the Minister, RSC is now requesting the
increase in image processing equipment. As for the long-term vision, mainly replacement is considered.
The smooth maintenance by the system support group will be carried out.

7. The adequate financial plan is prepared,
During the Project Period, the local cost has been disbursed sufficiently.
However the budget for 2006 is under discussion, its size is similar to that of 2005(208 thousands YTL). It
shows the smooth activities are assured to RSC.

_ 8. According to the results of the questionnaire, approximately 70 percents of full-time C/Ps hope to be
engaged in this job at the MTA continuously after the completion of the Project.

9. The measurement to.create the fund for operation and/or capital expenditure has been discussed.
Ideas of increase of selling products after the end of the Project is discussed. However, judging from the
historical performance, the financial support from Government is clear. Therefore this item is not a
necessary condition for the Sustainabihty.

4—2 CONCLUSION

Summary:

Project Purpose will be achieved. Plans aiming at securing the Sustainability have been discussed, and the
Project has begun some activities for achieving the Overall Goal. Talking about the stability of the
organization and finance, RSC has established itself as a Governmental organization.

Therefore the Sustainability of the Project is considered to be high.

Because of introducing the ARS data utilization, the RSC strengthened the ability for the geological analysis,
establishing the utilization of ARS data for mineral exploration, environmental conservation and disaster
prevention, Also the interest of related institutions and neighboring countries in ARS has been increased
through the trainings carried out by RSC. It is expected that RSC becomes to play a key role in ARS data
utilization in Turkey and toward neighboring countries, due to the results of accumulation of analysis and
corroborative evidence of the analysis,

The following factors contributed to the Effectiveness’ in addition to the Project Activities that will be
completed almost as planned.

1. The leadership of Turkish Implementing Agency in the Project has been suburb.

2. The technical transfer has been carried out, focusing on groups. One group is consisted of experts in

different fields, and the cooperation of the experts has generated the multiplier effect.

3. The ASTER utilization technology is the latest, and its high quality has been proved through the case
study.

4. JICA could dispatch leading authorities in the fields of ARS technology as Long-/Short-term Experts.

5. The talented full-time C/Ps has tackled the Activities with intensity.

6. The monitoring has operated very effectively, and its results have been reflected on the Project Activities.
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V. RECOMMENDATIONS AND LESSONS LEARNED

5—1 Recommendations

(1) The enhancement of cooperation among other Ministries
To reflect the products of RSC for policy decision making in the field of the environmental conservation
and disaster prevention, the cooperation with the organization of other Ministries is important. However
among the staff, especially engineers of Ministries, the cooperation on utilization of advanced remote
sensing data is discussed, on personal basis in most cases. In order to actualize the join project, positive
cooperation among the executives of Ministries and establishment of crosssectional systems such as
task force are desired.

(2) Enhancement of Training System
At present, the arrangement for TCTP in 2006 has been carried out; C/Ps have prepared-for the Training
held in May, from November. Due to the arrangement, flexibility of the Project activities has been
decrease. While, the trainings at RSC are important for the technological upgrade of C/Ps and for the
dissemination of advanced remote sensing technology. Therefore the studies on the establishment of
organization for training management, preparation of training course models and so on that decrease
the C/Ps burden on the preparation are required.

(3) Technological enhancement
The progiess of advanced remote sensing technology is rapid and the duration of data acquisition of the
sensor is limited because of its life. For the everlasting technological acquisition, the study on assuring
the financial sources sufficient for the enhancement of cooperation with related foreign organizations,
sending RSC staff to the international seminars and conferences for long-term are desired. In addition,
MTA should keep RSC equipment and software updated to follow advanced technology on remote
sensing.

(4) The contribution of international cooperation
Depending on the advanced technology and experience of international cooperation so far attained by
the project, MTA can provide international service and assistance for problem solving in the field of
mineral exploration and natural hazard prevention to other countries.

5—2 Lessons Learned

* The technology transfer have been carried out, focused on the case study group rather than personnel, also
a group is consisted of experts in different fields, and the cooperation of the experts has generated the
multiplier effect,

The detailed monitoring was carried out based on the indicators to each sub-item of activity; and through
the verifications on the results of monitoring and arrangement, countermeasures carried out by C/P’s and
Experts, thus the achievement the Qutputs have heen strictly pursued.

.+ If the geologist of the Mineral Research and Exploration Department took part in the Project as a
26
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part-time C/P, the development of the exploration activities might be accelerated. This item shall be
discussed in similar Project.

+ The PDM was revised at the time of mid-term evaluation. Comparing with that of previous version, some
indicators of project purposes were abstracted, and some were shifted to tight time frame. Detailed
discussions with each factors is important in the revision of the PDM.
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PROJECT DESIGN MATRIX

Project Name : Geologic Remate Sensing Project
Project Sile : Ankara

Duration : 4 years (01 Augusi, 2002- 31 July, 2005)

Taigel Group ; MTA Gealogists

ANNEX 1

Ver. 2-1 Aprii 6, 2005

tmplemenling Agency in Japan : JICA

Implemenling Agency in Turkey : MTA

Narrative Summary

Objective Verifiable Indicators

Means of Verification

important Assumption

{Super Goal)
Investment in the mineral resowces development is
increased

{Overall Geal)

MTA/RSC plays the cenlral reles in providing advanced
remole sensing services in Turkey and neighboring
counfries.

By 2008

1. Analytical dala prepared by MTA/RSC is
ulilized for 2 variely of public policy
decisian-maling such as investment for new
mineral resources discovery and management
of natural disasler prevention and environment.

. System of data distribulion is established and
hasic data with analytical resulls ulilizing
advanced remote sensor data are suppiied lo
mining and other instilulions

. Analysis of domestic priority areas for
environmen! and naiural hazard is
accumulated and additional dala analysis may
be carried oul in a fimely manner when other
institutes requests

. Performance of the survey in the exlracted
afeas based on the proposals.

(=)

ol

e

1. Annual Repor of MTA

2. Recards of disirbution,

3. Annuat repord, Analysis data, Dala
supply records

4. Report on the analysis of
exlraction of potential targel.

Overall economic and
investmenl conditions of Turkey
maintain current Jevel.

{Project Purpase}
MTA/RSC is zble to tilize the advanced remote
sensor data such as ASTER andfor PALSAR data for
geologicat analysis akming at mineral resources
exploralion, natural disaster prevenlion and
environmental conservation.

By the end of the Praject

1. Methodology of exploration of possitle mineral
deposil is eslablished,

2. Methodology of diagnesis of high-probable risk
areas for disasler prevention and
environmental consenvation is eslablished.

3. Extraction of several promising areas {each
area consists of 1,000km?) and submission of
propesals explaining the next survey step
prepared by C/Ps.

4. Training curiiculum and means of informalicn
disseminalion focusing on the advanced
remote sensing is developed and provided o
other instilules and third counlries

+ Report of analysis for the
evalualion of mineral polential of
the area and risks of natural
disaster

| * Report of the field survey of the

selected area

» Training curriculum, lextbooks,
plan and record of training course

» No hindrance fer field
activities in the large! areas.

+ The government poficies
concerning mining sectors
are maintained.

+ A proper scheme is prepared
disseminale information on
the Iraining course infouiside
Turkey.

{Qutputs}
1 The projecl operation unit (RSC) is esiablished.

r

Equipmen! and advanced satelife dala necessary
for uwlilizing salelile data are operaled and
matriained properly.

image processing of ASTER dala for mineral
resources exploration can be carried ouf by the C/P
personnel.

Case sludies for mineral resources exploration
utilizing ASTER dsala are accumulated,

Spatial analysis with GIS is carried oui by ihe C/P
personnel.

C/P personnel can provide reliable products of SAR
and ASTER data for improved hazard analysis by the
staffs of relevant section of MTA and other related
organizalions.

advanced remole sensor dalz for improved
environmental analysis by the staffs of relevani
section of TA and alher governmental ofiices.
MTA/RSC can provide necessary lechnical support
lo implement fraining courses.

C/P personnel can provide reliable producls of

11 Personnel, budgets and facilities of the
MTARSC are secured.
1-2 Monitoring and meeting of the committee are
working as plarned.
2 Contenls and condition of eguipment are putin
order. )

3 Essential par of the technology of image
processing is fransferred by 2004,

4 120 stenes of ASTER data coverage over
three (3) proposed case study areas are
processed and inlerpreted by 2006,

5 Essentiat part of the technology of spatial
analysis by GIS is completed by 2004.

6 Essenlial pa of the technical ransfer for
nalural hazard area analysis is compleled by
2005.

7 Essential parf of the technical Iransfer for
environmental analysis is completed by 2004,

8-1 Quality of fwo Third Counlry Training
Programs (TCTP) on remole sensing planned
in 2004 and 2005,

8-2 Number and quality of cther {raining on
remole sensing lechnelogy.

1-1,1-2
Annual reparts, monstoring reperts
and records of meelings

2 Property records, operation and
maintenance records

3 Records of evaluation made by
both side
4 The number of produced images of
ASTER data

5 Records of interpretation and
analysis

6,7 Records of analysis  Records of

evalyation made by both side

8 Program, lextbocks and materials
for {raining

+ Project budget is properly
allocated as planned.

+ Trained C/P personnel
continue lo work al the
MTARSC




ANNEX 1

Narrative Summary

[

Objective Verifiable Indicators ]

Means of Verification

[

important Assumption

}

{Activity)

{Inputs)

31
32
33
34
35

35

5-1
5.2
53
61
62
6-3

6-4

741

7-2

81
8.2

Allocate staff a5 plenned.

Make plan of operafion.

Make budgelary plan.

Make and implement monitoring plan.
Operate the Joint Coordinaling Commitlee,

Procure and install necessary equipment.
Operate and maintain equipment properly.
Purchase ASTER image according to the
schedule,

Iniroduce application of ASTER data.

Infroduce processing of VNIR and SWIR dala.
Anglyze TiR data.

Generate regicnal DEM processing ASTER sfereo
mode data, _

Trarsfer lechnology of effective application of
ASTER dala.

Carry out data acquisilion of spectrometer and
construclion of speciral dalabase,

Collect dala of the praposed ateas and input data.
Analyze data of the proposed areas.

Select the promising areas.

Catry out ground-ruth.

Transfer technology of integrated spatial analysis
infegraling varicus peologic data,

Transfer lechnoiogy how to select exploration
areas ulilizing GIS. i

Catry out resource area evaluzlion ufilizing GIS.

fniroduce basic knowledge of utilizalion of sateflile
dala for disaster manitoring.

Transfer {echnology how fo exracl possible
hazard areas uiifizing ASTER andfor SAR image.
Transfer technology how lo extract area of ground
surface movement utilizing InSAR data

Verify InSAR resulls by ASTER image and
ground-truth,

Transfer lechnique how lo select envirenmental
indicator such as vegelation index.

Introduce remole sensing lechnology applicable to
environmental problems in Turkey.

Make technical support pragram for TCTP.
Carry ouf fraining courses (other than TCTP)

Japanese side
1 Dispatch of experls
{Long-term})
- Chief Adviser
- Coordinator
- Image Processing experl
- Geologic Remote Sensing expert
(Short-term)
- Exper(s) on
{1} TIR analysis
{2) DEM processing with ASTER data
(2) Interferometry with SAR data
(4) Environmental analysis
(5) GIS-based integrated spafial anajysis
(6} Photo-gealogy

2 Training of C/P in Japan
One(3) or two(2) per year

3 Provision of equipment

Turkish side
1 Buildings and facilities

2 Allocation of C/P
3 Preparation of equipment

4 Local costs

» G/P personnel remain at the
MTARSC

+ Equipment is delivered and
instelled  without cetay

» PALSAR will be launched and
ils dala will be available
before the end of 2005.

{Preconditions)

+ Renovation of building and
facilities for the project is
compleled.
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ANNEX 4

INPUTS OF EQUIOMENT
Geologic Remote Sensing Project in Turkey as of 3 March, 2006
Year S:]T] Ind;(i:iual Hem (Type, Model} QTY { Allocation } Usage | Condition ' Remarks

IFy2002f 01 | KYT0201 |Desktop Computer {Dual Monitor/Dell Precision340) 3 RSC A

JFY2002) 02 | KYTO202 Deski.op Conputer {Single Monitor/Dell Precision340) 6 RSC A A

FFY2002f 03 | KYT0203 [Desktop Computer (License server/Deil Precision340) 1 RSC A A

JFY2002| 04 | KYT0204 [Computer Dell Power Edpe 4600 for file server 1 RSC A A

JFY2002] 05 | KYT0205 |Nolebaok computer (Dell Latilude C840) 2 RSC A A

JFY2002| 06 | KYTO206 {Software/Earth View APP (Atlantis Scientific Inc.) 1 RSC A A

JFY2002{ U7 | KYTOZ07 |Software/ ENVI 3.5(Research Sysiem Inc.) z RSC A A

JFY2002{ 08 | KYT0208 |Software/ TNT Mips M-30 (Microimages) 3 RSC A A

JEy2002| 00 | KYT0209 |Color Plotter HPDesignlet 800ps 1 RSC A A

JFY2002( 10 | KYTO211 Color Laser Printer/HP Colar Laserjet 85500 1 RSC A A

JFY2002 | 11 | KYTO212 |Laser Printer/HP Laserjet 4100n 1 RSC A A

FFY2002( 12 | KYT0213 |Color Scanner OCE CS4036 1 R8C B A

JFY2002 | 13 | KYT0214 |Color Scanner/ EPSON GT-1000+ 1 RSC A A

JFY2002( 14 | KYTO217 |Projector/ CanonLV-X1 ' 1 RSC B A

JFY2002| 15 | KYTO0218 |Digital Camera/Olympus Camedia C-4040Zoom 2 RSC A A

JFY2002| 16 | KYTO220 |Software/ Surfer version 8 1 R3C A A

JFY2002) 17 | KYT0221 |Software/ Adehe PhotoShop 7.0 11 RSC A A

JFY2002% 13 | KYT0223 |Software/ Adobe Pagemaker 7.1 4 RSC A A

JFY20021 19 | KYTG227 {Software/ESRI ArcView 8.2 1 RSC A A

JFY2002| 20 | KYT0228 {Software/ Leica Geosystems Erdas Imagine 8.5 1 RSC A A

JFY2002) 21 KYT0229 {Software/ PCI Geomatics Geomalica Prime 2 RSC A A

JFy2002 | 22 | KYTO0230 {Spectrometes/ ASD Inc. Fieldspec Pro FR 1 RSC B A

JFY2002| 23 KYT0231 {Digital Color Printer/Fujifiim Piclogmpi{)‘ 4000-11 1 RSC B A

JFy2002| 24 | KYT0232 [Computer Desk Top Dual Monitor (Dell Precision656) 1 RSC A A

JFY2002| 25 | KYT0235 [RAM (1024MB) 4 RSC A A

JFY2002§ 26 | KYT0238 [Heavy duty Note PC (Panasonic Toughbaok CF-28) i RSC B A

JFY2003f 27 | KYTO301'|Software/ TNT Mips 6,80 M50, P15{microimagine) 2 RSC A A

JFY2003 | 28 | KYT0302 |Software/ TNT Mips (M50, P15) Upgrade&:Support 1 RSC - - Only 1 year support
JFY2003 | 29 ) KYTO0303 |Software/ ENVI+IDL Upgrade&Support i RSC - - Ounly 1 year support
JFY2003 | 30 | KYT0304 |Software/ PCI Geomatics Geomatica Prime 5 RSC A A

JFEY2003 | 31 ) KYTO305 |GIS Software/ AreView Upgrade&Support 1 RSC - - Only 1 year support
JFY2003{ 32 § KYTO306 [Computer Desk Top Dual Monitor (HP X W&000) 1 RSC A A

JEY2003 { 33 | KYTU307 [Computer Desk Top Duad Menitor (HP X'W4100) 5 RSC A A

JFY2003 | 34 | KYT0308 |Computer Desk Top Dual Monitor (HP XW4100) 1 RSC A A
JFY2003 | 35 | KYT0309 {Note-type Compuler (HP NWS000) i RSC A A

Usage: A/ Almost every day use

B/ Weekly basis use  C/ Concenirated use for certain times (In case of C, explain the reason in the renxasks)

D/ 3-11 times per year (In case of D, explain the reason in the remarks)  Ef Not in use at present (In case of E, explain ihe reason in the rentarks)

C/f Needs to be repaired

Condition : A/ Goed condilion and well matntained B/ Good conditien

D/ Maifunction (Needs to be replaced)
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ANNEX 7-1

Local Cost (Turkish Side) — Budget

Source: Project Doccurnent
(Unit: US dolars)

Fiscal Year
FY 2002 | FY 2003 | FY 2004 | FY 2005 FY 2006

Items of expenditures

ASTER satellite itnage purchase costs
(all proposed case study areas/ 3 areas
for mineral resource exploration and 21,000 21,000 7,500 7,500

1 area for environmental / natural

hazard study)
Spectrometer maintenance - 2,560 2,500 2,500 2,500
Field survey costs (plane tickets, 2,000 4,000 4,400 5,000 5,000
travel expenses) -
Field survey allowances 30,000 60,000 60,100 60,200 30,000
(per diem, Jodging)
Other expenses - 10,000 12,000 13,000 13,500
Expenses for sample chemical 10,000 20,000 21,000 22,000 22,000
analysis
Assistant expenses 5,000 7,000 8,000 9,000 2,000
Expenses for meeting, workshop 1,000 1,000 2,000 2,500 3,000
Consumables (ink, paper, CDs, etc.) 3,000 4,000 5,000 5,500 4,000
Computer maintenance costs
(hardware, software upgrades) ) 10,000) 10,000 10,000 10,000

Total (US dollars) 72,000 139,500{ 132,500 137,200 92,000

s
(e
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PROGRESS MANAGEMENT SHEET

ANNEX 8

Finished Scenes | Finished Scenes
Total |Purchased| Ordered jSearching| confirmed by the | estimated by the
Scenes | Scenes | Scenes | Scenes end of Jun. end of Jul.
{%: to Total Scenes)
32 29 0 3
Engin SOmer
_ Beril Ekinci
{Onder Kayadibi)
30 25 0 5
Burcu Pekesin
Murat Koruyucu 5
Bora Girrgay 33 27 0 6 8
Canan Ozgiiner 7
Murat Koruyucu 2
53 76
TOTAL for mining 95 81 0 14
(55.8%) (80.0%)
.
Kerem AVCI 7 5 0 2 2
Taner SAN 1
Ay. e Da. liyar 1
57 83
TOTAL 102 86 0 16
(55.9% ) (81.4% )
L (Q\.-'\

I
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