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Terminal Evaluation Summery

1. Outline of the Project

Country: Turkey Project title: Project on Earthquake and Tsunami Disaster Mitigation

Issue/Sector: Water resources | in the Marmara Region and Disaster Education in Turkey
and Disaster Management

Division in charge: Global | Cooperation scheme : Technical Cooperation, Science and Technology

Environment Department, | Research Partnership for Sustainable Development (SATREPS)
JICA

(R/D): Total cost : 450 Million Yen
February 8th, | Partner Country’s Implementing Organization: Kandilli Observatory
2013 and Earthquake Research Institute (KOERI) - Bogazici University,

Middle East Technical University (METU), Istanbul University (IU),
May Ist, 2013 | Republic of Turkey Prime Ministry Disaster and Emergency
— April 30th, Management Presidency (AFAD), Disaster and Emergency Training
2018 Center of AFAD (AFADEM), Istanbul Metropolitan Municipality

Period of (IMM) and others

Cooperation - — :
P Japanese Cooperation Organization: Japan Agency for Marine-Earth

Science and Technology (JAMSTEC), the University of Tokyo,
Edogawa University, Nagoya University, Tokyo Institute of
Technology (TITEC), Kyoto University, Chuo University, Tohoku
University, Port and Airport Research Institute (PARI), National
Research Institute of Fire and Disaster (NRIFD) and others

Related Cooperation:

1-1. Background of the Project

The North Anatolian Fault (NAF) extends around 1,000 km across northern Turkey. During the
20th century, many earthquakes with magnitude greater than seven ruptured the NAF including the
latest 1999 Izmit-Golcuk (Ms=7.4) earthquakes in the Marmara region. On the NAF, large cities such as
Izmit and Erzincan are located and Istanbul, the largest city in the country, is approximately only 20 km
away from the fault. The seismic risk at the Marmara region seems to have been increased following the
1999 Izmit-Golcuk earthquake. However, the segments beneath the Marmara Sea are the least studied
segments of the NAF due to their underwater location thereby making their study technologically and
economically challenging.

The Government of Turkey established the AFAD to promote efficient disaster risk management
and developed earthquake observation systems in research institutes including universities. JICA
supported the government’s efforts through the implementation of “Capacity Improvement Project on
Seismic Observation (2010-2013)” and “Project on Capacity Development toward Effective Disaster
Risk Management (2013-2017)”, for the capacity development of earthquake observation data real-time
analyses and information dissemination with effective risk estimation by government agencies.

When a city is located near the epicenter of an earthquake, sufficient time for evacuation from
tsunami hazard areas is not available, as is the case of the Great East Japan Earthquake in March 2011.
To cope with this situation, it is necessary to examine and improve observation and data analysis
systems to employ more precise methods using Ocean Bottom Seismometers (OBSs) and seafloor
extensometers. However, such a system was inexistent in Turkey. In addition, there were strong needs
to promote researches necessary to estimate tsunami risks and damages caused by earthquakes. With
this background, “Project on Earthquake and Tsunami Disaster Mitigation in the Marmara Region and
Disaster Education in Turkey” (hereinafter referred to as “the Project”) began in May 2013 under the
scheme of “Science and Technology Research Partnership for Sustainable Development (SATREPS)”,
which is jointly promoted by JICA and Japan Science and Technology Agency (JST).

1-2. Project Overview
(1) Overall Goal
To promote disaster preparedness based on multidisciplinary research

(2) Project Purpose
To construct probable scenarios of destructive earthquakes based on multidisciplinary researches
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(3) Outputs
1) Earthquake source model is created.
2) Tsunami prediction based on earthquake cycle simulation is established.
3) Seismic characterization and damage prediction is made.
4) Disaster education materials based on research findings are developed and utilized.

(4) Inputs: at the time of Terminal Evaluation

1) Japanese side:
Dispatch of experts: 27 Short-term experts from May 2013 to November 2017, 1 long-term expert
(project coordination)
Provision of equipment and materials: OBSs, High-performance computer, seismometers, GPS
receivers and others
Training in Japan: 12 trainees from KOERI, METU and IU trained in JAMSTEC, PARI, TITEC,
Chuo University, the University of Tokyo, and Tohoku University
Local costs: 537,904 lira from May 2013 to September 2017 (operation budget, equipment,
training in Japan and others)

2) Turkish side:
Counterparts: More than 50 counterparts from the implementing organizations including a Project
leader, a Project sub-leader, and a coordinator from KOERI, and group leaders from KOERI,
METU, IU and AFAD
Budget spent by the implementing agencies: 1,193,814 lira spent by KOERI from May 2013 until
the time of the Terminal Evaluation (allocated by the Ministry of Development), Operation costs
disbursed from the current budget of the universities (METU and IU)

2. Terminal Evaluation Team

Members of | Yuki ARATSU Senior Assistant Director, Water Resources and Disaster Risk
the Japanese Reduction Group, Global Environment Department, JICA
team Shinji YOKOHORI Deputy Director, Disaster Risk Reduction Team II, Global

Environment Department, JICA
Yutaka YAMAGUCHI Consultant, Cranberry Inc.

Toshitsugu FUJII Program Officer, SATREPS, Japan Science and Technology
Agency (JST) (Observer), JST (Observer)
Ayaka KONDO SATREPS, Japan Science and Technology Agency (JST)
(Observer)
Members of | Selen Arli Yilmaz Expert, Ministry of Development
the Turkish Hasan Coban Expert, Ministry of Development
team Bulent Ozmen Gazi University Earthquake Engineering Implementation and
Research Center
Period of From October 15th to November 1st, 2017 | Type of Evaluation: Terminal evaluation

Evaluation

3. Overview of Evaluation Results

3-1. Project Performance

(1) Output 1
Output 1 has been already almost achieved.
The project constructed a model of the fault geometry and the segmentations of the main North
Anatolian Fault under the Sea of Marmara. Further analyses of the data form the long-term
seafloor seismic and geodetic observations are being conducted to clarify further the geometry of
the NAF and changes of its coupling status. The project has been able to conduct observations
under the sea successfully, using OBS, extensomenters and OBEM, extensometers and Ocean
Bottom Electromagnetometer (OBEM). The OBSs were installed under the Sea of Marmara 4
times (2014, 2015, 2016 and 2017) and the data was successfully retrieved in 3 times (2015, 2016
and 2017). With the data analysis of OBS observations, the project produced 3-D tomographic
modeling to obtain the precise hypocenters.

(2) Output 2
Output 2 has been already almost achieved.
For a source model, the Project conducted simulations (dynamic rupture simulations) using
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analysis data produced by the Output 1 and will conduct further advanced analyses using
non-planar fault geometries by the end of the project. With regard to tsunami risk estimation,
tsunami simulation was conducted for Haydarpasa Port and tsunami vulnerability assessment was
also conducted for Yenikapi and Bakirkoy districts. For the vulnerability assessment, a new
method, assessment with GIS-based multi criteria decision analysis methods, was used to
understand tsunami risk better. The project treated not only tsunamis due to fault movements but
also those produced by submarine landslides. The Project also developed a model for a tsunami
warning system, specifically for the Marmara region to improve early detection capacity.

(3) Output 3:
Output 3 has been already almost achieved.
The Project completed the planned activities to collect data to estimate sub-surface structure,
installing 11 strong ground motion sensors in Istanbul and Terkirdag and having implemented
microtremor measurement at about 160 sites surrounding the Sea of Marmara by June 2017. Then
the Project compiled data and conducted simulation of 2 past earthquakes verifying the estimated
sub-surface structure.
To study on seismic resistance, the project carried out microtremor measurements at 24 buildings
to obtain dynamic properties of the structures. In addition the Project analyzed oil tanks,
calculating the vibrations of the tanks and constructing 3D simulations. For the production of
hazard maps, the Project successfully applied an advanced method, Integrated Earthquake
Simulation (IES) system in the Zeytinburnu District of Istanbul, including site response analysis as
well as structural seismic response analysis of existing buildings using their GIS data.

(4) Output 4:
Output 4 has been already almost achieved.
The Project produced educational materials, 2 videos and a handbook, which are used at Disaster
Preparedness Education Unit (AHEB) of KOERI for disaster education for the visitors; such as
students, teachers, and local government officials. As a media content, CNN Turk produced a
video program on an international workshop organize by the Project on disaster information
literacy held at Nagoya University and broadcasted it in 2016. The Project also held regional
seminars on disaster risk reduction of earthquake and tsunami. Collaboration for disaster
management through regional disaster prevention community was encouraged with the
coordination of local AFAD offices. In addition, Media Science Cafes were organized 3 times,
which aimed to establish a platform where researchers and media professionals share their
knowledge and experiences directly on disaster related matters, especially on earthquake and
tsunami.

(5) Project purpose

The Project Purpose is expected to be achieved. The Project produced and combined research
results of many academic disciplines in science and engineering, producing probable scenarios
including source models, tsunami simulations, simulation of waveforms of earthquakes, simulation
of response of buildings and integrated earthquake simulation. Some of the research results were
already published in international journals and presented in international conferences. In addition,
the Project organized regional seminars in collaboration with provincial offices of AFAD, local
governments and universities. The Project invited to the seminars people concerned including
government officials and researchers to disseminate the information on the activities and the
research results including probable scenarios, which were acknowledged by those stakeholders.

3-2. Summary of Evaluation Results

(1) Relevance
The level of relevance of the Project is high.
The policy and institutional environment have not been substantially changed with regard to
disaster risk management for earthquakes and tsunami, since the start of the Project. Turkey’s
National Earthquake Strategy and Action Plan 2012-2023 (NESAP 2023) of AFAD continues to be
the national policy framework, which aims at increased learning about earthquake, reducing the
earthquake risk, and enabling a society that is prepared against the hazard. In May 2015, the
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National Earthquake Monitoring Center (UDIM) of KOERI was reorganized as “Regional
Earthquake-Tsunami Monitoring Center”, incorporating the tsunami monitoring function. This
reorganization made KOERI more consistent with the activities of the Project. The Project is also
in accordance with the cooperation policy of Japan with Turkey. Disaster preparedness and
prevention are included in the priority area of “Support for sustainable economic development” in
Japan’s County Assistance Policy for Turkey dated February 2012.

(2) Effectiveness

The level of effectiveness of the Project is high.

The Project already published its research results in international journals, and further publications
are expected during the rest of the project period and even after the end of the Project. The
conditions of the earthquake source are becoming clearer and useful research results on the
impacts of the earthquake have been produced, including those on tsunami, effects on sites and
buildings. New research technologies have been introduced together with new types of survey
equipment such as OBSs and extensometers. In addition to these, new innovative research methods
were also successfully employed in this Project, which included tsunami human vulnerability
assessment with GIS-based multi criteria decision analysis, electromagnetic survey and integrated
earthquake simulation. The Project contributed to raise awareness of tsunami risk of the
stakeholders. Currently AFAD, IMM and some other local governments are well aware of the risk
and AFADEM already has a tsunami component in their training programs. The Project obtained
acknowledgment of the research activities and results by stakeholders organizing regional
seminars and producing educational materials.

(3) Efficiency
The level of efficiency of the Project is high.
A number of surveys including those of offshore operation in the Sea of Marmara have been
concluded without major delay or accidents. The logistic administration has been smooth. The
introduction and setup of the equipment for observations and analysis have been conducted
without any significant problems. Communication among the research group members seems to
have improved compared with the time before the Mid-term review which indicated the necessity
of the improvement. Although the Project has been progressing without substantial problems, the
management of this type of project has not been an easy task. The Project is composed of many
different types of surveys and analyses of different academic disciplines conducted by multiple
organizations in the two countries. Promotion of communication among research members was
important in order to realize interdisciplinary researches. Significant support by the concerned
Turkish organizations was an important contributing factor for the efficient implementation of the
Project, which included financial support for the operation by the Ministry of Development and
provision of a ship for surveys by the Office of Navigation, Hydrography and Oceanography
(SHOD).

(4) Impact

The level of the impact of the Project is high.

The Project has already begun to achieve a part of the Overall Goal, as some research members
have already initiated further research activities then planned. It is highly probable that most
research members continue their researches and further develop research subjects, after the end of
the project. Project’s outcomes contribute to accelerate their research for further disaster
preparedness. Application of a research is also an important impact of the Project. One of the
technologies developed by the Project has already been adopted by IMM. In 2017, IMM asked
researchers of METU, who are also members of the Project, to apply the method of vulnerability
assessment used in the Bakirkoy’s analysis to other districts of Istanbul, which seem to be prone to
tsunami hazards. The researchers of METU are conducting the vulnerability assessment for IMM
and will give recommendations to reduce disaster risks of those districts. Many other technologies
developed or used in the Project can be useful for future application or further analyses to promote
earthquake and tsunami preparedness, in case there exist needs for those technologies. They are
especially researches conducted in the Output 2 and 3, which include tsunami simulation, sub-soil
structure properties, structural dynamics of buildings, simulation of tank response and integrated
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earthquake simulations.

(5) Sustainability

The level of sustainability of the Project is relatively high.

There will be sustainability in policies, as there is not planned any fundamental change in the
policies of Turkish Government with regard to earthquake and tsunami disaster reduction.
Continuing collaborative relationship with the Office of Navigation, Hydrography and
Oceanography (SHOD) or some other government agencies to secure a ship will contribute much
to the KOERI’s sustainable seafloor observations using OBSs and extensometers in the Sea of
Marmara. It is also necessary for KOERI to secure government’s financial support like that of the
Ministry of Development or TUBITAK to keep the seafloor observations. Sustainability in
technical aspect is high in many researches. The members of Turkish universities possess an
advanced level of capacity in conducting many fields of researches and data analysis. It is worth
mentioning that the KOERI team fully conducted the seafloor observations in 2017. For a research
like the seafloor observations, it is better to secure more analysts or to form a team of analysts in
order to fully utilize the observation results by the Turkish side. Therefore, continuing
collaborative relationships in supporting younger researchers in some areas especially in data
analysis will contribute to increased sustainability.

3-3. Promoting Factors

(1) Factors concerning to Planning
1) As recommended by the Mid-term Review, the PDM was revised for more definite and accurate
description of Project Purpose, Overall Goal, and Indicators, thus making the Project more effective
for advancing towards the intended goal. The activities and results of the Project have been basically
the same since the beginning of the Project, however more appropriate management and evaluation of
the Project have become easier with the revision of the PDM.

(2) Factors concerning to the Implementation Process
1) One of the important contributing factors for the achievements of the Project is the successful
introduction of new research technologies. The Project has successfully introduced a number of new
types of survey equipment such as OBSs, OBEMs, extensometers, and a high-performance computer,
together with various new innovative research methods employed in the studies of the Project.
2) In general, the research activities of the Project have been implemented with good collaboration
between the Japanese and Turkish researchers.

3-4. Inhibiting Factors
(1) Factors concerning to Planning
None

(2) Factors concerning to the Implementation Process
1) As indicated above, although the Project has been progressing without substantial problems, the
management and coordination of the Project activities has not been an easy task, since a large number
of researchers of different academic disciplines participated from multiple organizations of the two
countries. Communication among different research groups was sometimes insufficient especially in
the first half of the Project period.

3-5. Conclusion

The Project will successfully achieve the expected outputs and the project purpose by the end of the
Project Period. The Project produced and combined research results of many academic disciplines in
science and engineering, constructing probable scenarios of destructive earthquakes and conducting
tsunami simulation in the region of Marmara, which have been disseminated through the regional
seminars and educational materials. Collaborative efforts by both of the Turkish and Japanese
researchers have greatly contributed to the production of outputs. From a point of view of evaluation
with the five criteria, the Project is highly evaluated in general, especially in its relevance,
effectiveness, efficiency and impact. The sustainability of the Project is expected to be further enhanced
by KOERI’s efforts to improve the system to implement the seafloor observations using OBSs and
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extensometers and their data analyses.

3-6. Recommendations

(1) The Project plans to organize seminars in March 2018. It is advisable for the Project to organize the
seminars so as to promote the significance of the researches and possible application of the Project’s
technologies or ideas in Turkey. To make the seminars more effective, the outcomes of the Project shall
be plainly and visually explained with relatively less technical terms introducing possible examples of
application of the technologies. It is highly important for the Project to seek for understanding the
significance of the researches by government officials and important stakeholders to make the
researches more sustainable. These key persons are expected to be invited to the seminars.

(2) For more effective use of the educational materials prepared by the Project, it is recommended for
AHEB of KOERI to introduce them not only to AFADEM, but also other concerned organizations such
as the Ministry of National Education (MONE) and mass media.

(3) Collaborative relationships between KOERI and JAMSTEC deem necessary to further conduct
surveys and analyses that uses OBS and extensometers after the end of the Project. It is recommended
that KOERI keep close communication with JAMSTEC for their advice.
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MINUTES OF MEETING

ON

THE THIRD JOINT COORDINATING COMMITTEE

BETWEEN

BOGAZICI UNIVERSITY

AND

JAPAN AGENCY FOR MARINE-EARTH SCIENCE AND TECHNOLOGY
RESEARCH PARTNERSHIP FOR SUSTAINABLE DEVELOPMENT

FOR

THE PROJECT ON EARTHQUAKE AND TSUNAMI DISASTER MITIGATION
IN THE MARMARA REGION AND DISASTER EDUCATION

IN

THE REPUBLIC OF TURKEY

The fifth meeting of Joint Coordinating Committee (hereinafter referred to as “JCC") on “The
Project on Earthquake and Tsunami Disaster Mitigation in the Marmara Region and Disaster
Education in the Republic of Turkey” (hereinafter referred to as “the Project”’) was held on the 31 of
October, 2017, with the attendance of both the Turkish, Japanese sides, the terminal evaluation team

and representative of JICA Turkey office as shown in Annex-1.
Since the Project has only six months duration remaining before the end of the project, the

evaluation team explained the results and the evaluation report was approved. The activities planed in

the remaining period before 30™ of April, 2018 were discussed and approved too.
Both sides agreed on the matters in the document attached hereto, and endorsed by JCC on

31%t of October ,2017, and that the Project shall be conducted accordingly.

s

Prof HalulcOzener”

Project Leader

Kandilli Observatory and Earthquake
Research Institute

Bogazici University

The Republic of Turkey
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Bir. YosHiyuki KANEDA
Project Leader
Japan Agency for Marine-Earth Science

and Technology
Japan

i f

Mr. Yuki ARATSU

Team Leader

Japanese Terminal Evaluation Team
Japan International Cooperation Agency
Japan



ATTACHED DOCUMENT

1. Update of Research Member List
The names of the current research members and the collaborating organizations from

both sides are revised as shown in Annex-2.

2. Receiving the Terminal Evaluation Report

The meeting received the summary explanation of the terminal evaluation report. The
Project was given encouraging remarks; with 5 criteria results of Relevance - high, Effectiveness -
high, Efficiency - high, Impact - high and Sustainability - relatively high.

3. Each Working Group's Update
Each group presented the progress and the remaining activity plans from November

2017 to the end of April 2018.

4. Upcoming Key Activities before the end of the project
For the purpose of dissemination of project outcomes, the following activities were

decided to be carried out.

a) AHEB - KOERI will have a display space of the project outcomes by the end of project. It
would be ideally completed before 11% March, 2018.

b) "Project outcomes dissemination seminar” will be held on 12t and 13t March 2018
(tentative schedule), respectively in Istanbul and in Ankara. The purpose of the seminar will
be plainly and visually explained with relatively less technical terms introducing possible
examples of application of the technologies. It is highly important for the Project to seek for
understanding the significance of the researches by government officials and important
stakeholders to make the researches more sustainable.

END

Annex-1: List of Attendants
Annex-2: Project Member List



Attendance List of JCC
On 31% October, 2017: From 10:00- 12:30

@ KOERI, Bogazici University, Istanbul, TURKEY

Annex-1

JCC Members
. - Institute/
Name Project Position Organization

1 Haluk OZENER Project Leader KOERI
2 | Yoshiyuki KANEDA Project Leader, Kagawa Univ./

G1 Leader JAMSTEC
3 | Narumi TAKAHASHI Project Sub-leader, JAMSTEC

G1 Leader I
4 | Dogan KALAFAT Project Coordinator, KOERI

G4 Sub-leader
5 | Seckin Ozgur CITAK Project Coordinator, JAMSTEC

G1 member, G3 member
6 | Ali PINAR G1 Leader KOERI
7 | Oguz OZEL G1 Leader, Istanbul Univ.

G3 Sub-leader
8 | Ahmet Cevdet YALCINER G2 Leader METU
9 | Takane HORI G2 Leader JAMSTEC
10 | Erdal SAFAK G3 Leader KOERI
11 | Muneo HORI G3 Leader Tokyo Univ.
12 | Seyhun PUSKULCU G4 Member (representing | KOERI

the G4 Leader)
Observers
13 | Levent GULEN G1 member Sakarya Univ.
14 | Ocal NECMIOGLU G2 Sub-leader KOERI
15 | Ceren Ozer SOZDINLER G2 member KOERI
16 | Yasemin KORKUSUZ OZTURK | G2 member KOERI
17 | Kota KATSUMATA Representative JICA Turkey Office
18 | Miho TAKAHASHI Administration Project Coordinator
19 | Yuki ARATSU Temminal Evaluation Leader | JICAHQ |
20 [ Shinji YOKOHORI Terminal Evaluation member | JICAHQ
21 | Yutaka YAMAGUCHI Terminal Evaluation Consultant | Tekizaitekisho
22 | Toshitsugu FUJII Evaluation observer JST
23 | Ayaka KONDO Evaluation observer JST
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Annex 1

Terminal Evaluation Report
For

the Project on Earthquake and Tsunami Disaster Mitigation

in the Marmara Region and Disaster Education in Turkey

31 October, 2017
Joint Terminal Evaluation Team



Abbreviations

_ AFAD Basbakanlik Afet ve Acil Durum Yénetimi Bagkanligs  (Republic of Turkey Prime Ministry Disaster and Emergency |
r | Management Presidency) N N B :
| AFADEM : Afet ve Acil Durum Egitim Merkezi  (Disaster and Emergency Training Center)
l AHEB Afete Hazirlik Egitim Birimi (Disaster Preparedness Education Un_it)_
| COMU | Ganakkale Onsekiz Mart University -
| C/P Counterpart - - _ -
| EOU | Bskigehir Osmangazi University _ -
| GDDA General Directorate of Disaster Affairs -
GONAF ; Geophysical Observatory at the North Anatolian Fault
j GPS - Global Positioning System
MM | Istanbul Metropolitan Municipality
ISMEP Istanbul Seismic Risk Mitigation and Emergency Preparedness Project
| ITU | Istanbul Technical University
! U J' Istanbul University
‘ JAMSTEC | Japan Agency for Marine-Earth Science and Technology
JCC | Joint Coordinating Committee -
‘ JICA [ Japan Intemational Cooperation Agency ] _ -
| JST | Japan Science and Technology Agency
KOERI ' Kandilli Observatory and Earthquake Research Institute - Bogazici University

KIZILAY | Turkish Red Crescent |

MarSITE | New Directions in Seismic Hazard Assessment through focused Earth Observation in the Marmara Supersite

MarDiM | Earthquake and Tsunami Disaster Mitigation in the Marmara Region and Disaster Education in Turkey
| METU | Middie East Technical University ;
j M/M | Minutes of Meetings i
' MOD | Ministry of Development - .
? MOF | Ministry of Finance - ) - - .
| MONE . Ministry of National Education |
: MoU Memorandum of Understanding B
MTA ' General Directorate of the Mineral Research and Exploration of Turkey
 NAF | North Anatolian Fault B
NESAP | National Earthquake Strategy and Action Plan
NGO | Nongovernmental Organization -
| NIED ; National Research Institute for Earth Science and Disaster Prevention
NRIFD | National Research Institute of Fire and Disaster
| OBE Ocean Bottom Electrometer -
| OBEM Ocean Bottom Electromagnetometer
OBS ' Ocean Bottom Seismometer _ o
OECD-DAC | Organization for Economic Co-operation and Development — Development Assistance Committee -
PARI | Port and Airport Research Institute
PDM | Project Design Matrix
PO | Plan of Operation
| RID | Record of Discussion
E SATREPS Science and Technology Research Partnership for Sustainable Development
| SWIFT | Source Parameter Estimates based on Waveform Inversion using Fourier Transformed Seismograms
TITEC | Tokyo Institute of Technology

TUBITAK Tiirkive Bilimsel ve Teknolojik Arastirma Kurumu (Scientific and Technological Research Council of Turkey) |
UDIM Ulusal Deprem Izleme Merkezi (National Earthquake Monitoring Center) '
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Chapter 1: Outline of the Joint Terminal Evaluation

1.1 Background

The North Anatolian Fault (NAF) extends 1,200 ki westward from a junction with the East Anatolian Fault at the
Karliova Triple Junction in eastern Turkey, across northern Turkey and into the Aegean Sea, accommodating about 25
mm/yr of right-lateral motion between Anatolia and the Eurasian plate.

Since 1939, devastating earthquakes with magnitude greater than seven ruptured NAF westward, starting from
1939 Erzincan (Ms=7.9) at the eastern Turkey and including the latest 1999 Izmit-Golcuk (Ms=7.4) and the Duzce
(Ms=7.2) earthquakes in the Marmara region. The seismic risk at the Marmara region has been significantly increased
following the 1999 Izmit-Golcuk (eastern part of the Marmara region) earthquake. The next un-ruptured segments to the
NAF to the east extend beneath the Marmara Sea are affected by extensional tectonics of the Aegean Sea and strike-slip
system of the NAF. The fact that these segments are the least studied segments of the NAF due to their underwater
location thereby making their study technologically and economically challenging. Study of the seismicity of the
Marmara region depends primarily on precision with which uncertainty in magnitude, epicenter, recurrence, fault
segmentation, and their cross effects should be identified and characterized.

The Marmara region is the most industrialized and developed area in Turkey. The region convers 33% (22 million)
of the total population of Turkey, 60% of the Turkish industry as well as 34% of small business. Al these
socioeconomic indicators point at the importance of the region’s safety in terms of seismic threat. Therefore, every step
that could decrease the seismic risks in the region is crucial.

With this background, the minutes of the meetings (M/M) was signed on 2 November 2012 concerning the
Detailed Planning Survey on Earthquake and Tsunami Disaster Mitigation in the Marmara Region and Disaster
FEducation in Turkey (hereinafter referred to as “the Project™) between Turkish side and Japan International Cooperation
Agency (JICA). The Project began in May 2013 following the signing of Record of Discussion (R/D) on 8 February
2013 under the scheme of “Science and Technology Research Parinership for Sustainable Development (SATREPS)”,
which is jointly promoted by JICA and Japan Science and Technology Agency (JST). Through the Project, the
development of disaster mitigation policy and strategies based on multidisciplinary research and disaster education
programs are expected to be proposed. Researches in the Project include various sea-bottom and land-surface
observations, ground motion and tsunami simulations, experimental and survey studies on buildings, and
implementation of disaster education and training programs. The Project will provide decision makers with newly found
knowledge for implementation of current regulations and increasing of disaster awareness of the people.

In September 2015, at the half-way point of its cooperation term, the Project underwent the Mid-term review, and
in October 2017 the Project is required to undergo the Terminal evaluation jointly conducted by JICA and relevant
Turkish authorities in accordance with the Article IV of the signed R/D.

1.2 Objectives of the Joint Terminal Evaluation

The objectives of the Terminal Evaluation are to:
1) confirm actual inputs, activities and the degree of achievements of outputs, and the prospect of achieving the

Project Purpose;
s ¥
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2)

3)

4)

assess the Project based on the standardized five evaluation criteria - Relevance, Effectiveness, Efficiency, Impact
and Sustainability;
make recommendations on the measures to be taken during the remaining cooperation period and beyond in

consuitation with agencies concerned; and
confirm the results of the review above between Turkish authorities and the Japanese side, and agree on M/M.

1.3 Outline of the Project

The following is the outline of the Project presented in the Project Design Matrix (PDM) “version 17 dated 11

September 2015 (Appendix 1). The PDM “version 1” was proposed at the Mid-term review and later confirmed by both
Turkish and Japanese sides at the JCC. The previous PDM “version 0” dated 1 November 2012 was a tentative plan,

which was produced prior to the R/D.

1) Title of the Project

Earthquake and Tsunami Disaster Mitigation in the Marmara Region and Disaster Education in Turkey

2) Overall Goal

To promote disaster preparedness based on multidisciplinary research

3) Project Purpose

To construct probable scenarios of destructive earthquakes based on multidisciplinary researches

4) Outputs

(1) Earthquake Source Model is created.
(2) Tsunami prediction based on earthquake cycle simulation is established.
(3) Seismic characterization and damage prediction is made.

(4) Disaster education materials based on research findings are developed and utilized.

5) Project Implementing Organizations

Turkish side: Kandilli Observatory and Earthquake Research Institute (KOERI), Bogazici University, and other

concerned organizations.
Japanese side: JICA with a team representing Japanese research institutes headed by Dr. Yoshiyuki KANEDA,

Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

6) Cooperation Period

5 years from the arrival of the first expert dispatched (1 May 2013 — 30 April 2018)

1.4 Member of the Joint Terminal Evaluation Team

The review was conducted by the team composed by the following members:

(Turkish side)
Name Position Title
Ms. Selen Arli YILMAZ Evaluation Expert, MOD
Mr. Hasan COBAN Evaluation Expert, MOD

-,
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Doc. Dr. Bulent OZMEN Evaluation Gazi University Earthquake Engineering Implementation and
Research Center
(Japanese side)
Name Position Title
ARA Senior Assistant Director, Water Resources and Disaster Risk
Mr. Yuki 80 Leafies B Reduction Group, Global Environment Department, JICA |
. . Deputy Director, Disaster Risk Reduction Team 11, Global
Ms. Slun]l YOKOHORI Cooperation .If.lanmng Environment De ent, JICA
Mr Yutaka YAMAGUCHI Evaluation Analysis Consultant, Cranberry Inc.
- P _Pr(;gram Officer, Science and Technology Research Partnership
Dr. Toshitsugu FUJTL | Qhserver for Sustainable Development (SATREPS), JST
Science and Technology Research Partnership for Sustainable
MELAVEEKONDY) ObsEve Development (SATREPS), JST

1.5 Schedule of the Review Study
The schedule of the Terminal Evaluation study is as attached (Appendix 3)
1.6 Methodology of the Joint Terminal Evaluation

The Terminal Evaluation is carried out in accordance with “the JICA New Guideline for Project Evaluation, Ver. 1
(June 2010)”, which mainly follows “the Principles for Evaluation of Development Assistance, 19917 issued by
Organization for Economic Co-operation and Development — Development Assistance Committee (OECD-DAC). The
PDM with the statement of the project purpose, outputs and activities is used as the basic reference point for the review.

As a framework to collect and sort ont relevant data and information as prescribed in the JICA Guideline,
Evaluation Grid was prepared in reference to reports and documents on the Project. During the review study, the team
conducted interviews with counterparts based, and hearings with related organizations. (Appendix 4)

Findings and information from reports, interviews, questionnaire survey and site visits were collected and analyzed,
and the draft of Terminal Evalnation report was prepared. With the draft report, the joint review team confirmed the
achicvements, assessed the Project based on the five criteria, and made recommendations.

The criteria used for the evaluation are the following five criteria: relevance, effectiveness, efficiency, impact, and

sustainability.
Criteria Definitions as per the JICA New Guideline for Project Evaluation
Relevance Relevance of the Project is reviewed by the validity of the Project Purpose and Overall Goal in connection
with the Government development policy and the needs of the target group and/or ultimate beneficiaries in
Turkey.

Effectiveness | Effectiveness is assessed to what extent the Project is achieving the Project t Purpose, clarifying the relationship
between the Project Purpose and Outpuls,

Efficiency Efficiency of the Project is analyzed with emphasis on the relationship between Outputs and Inputs i in terms of
- timing, quality, and qlwllllW
Impact Impact of the Pro;ect is assessed in terms of positive/negative and intended/unintended influence caused by the
Project. It also examines direct effects extended by the Project, mainly the advancement towards achieving the
Overall Goal.

Sustainability | Prospect of sustainability is assessed from institutional, financial, technical and human resource viewpoints by
examining the extent to which the achievements of the Project will be sustained after the Project is completed

n Turkey.
v fu\ %
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Chapter 2: Achievement of the Project

2.1 Inputs to the Project

(Japanese side)

2.1.1 Dispatch of Experts
The Project started with the dispatch of a group of Japanese experts/rescarchers to Turkey in late April 2013 for the

kick-off workshop organized on 2-3 May 2013. Since then, total 27 experts/researchers have been dispatched for the

Project on a short-term basis, totaling 722 days until September 2015. Also, a long-term expert for project coordination

to be based in KOERI, Istanbul, started her duty in July 2013. (Appendix 5)

2.1.2 Provision of Equipment
Equipment provided to the Turkey side are as follows in the table. (Appendix 6)

3-3 (Hazard map development)

OWorkstation — 1 unit

Related activities OProvided, (JLent from JAMSTEC Place of use
1-1 (Long-term Sea-bottom Observation) (O0cean Bottom Seismometer (OBS) - 10 units KOERI
(JOBS - 5 units KOERI
| 1-2 (Electromagnetic Observation) OElectro-magnetometer - 1 unit - IU (via KOERI)
[JOcean Bottom Electromagnetometer (OBEM) - 3 units | KOERI
[(0Ocean Bottom Electrometer (OBE) - 2 units KOERI
[CJElectromagnetometer - 1Unit iy
1-3 (Seafloor Extensometer Measurement) | OSeafloor extensometers - 5 units (2 times) - KOERI
OGPS receivers - 2 units KOERI
2-2 (Tsunami simulations) OWorkstation — 4 units METU
OWorkstation ~— 1 unit KOERI
[ 3-1 (Modeling and Analysis of Subsoil Structure | OSeismometer - 11 units IU (via KOERI)
and Estimation of Strong Ground Motion) OCompass Glass — 1 unit KOERI
[JSeismometer (microtremor measurement) - 11 units [U (via KOERI)
OHigh-performance computer (HPC) - 1 unit METU

2.1.3 Training

12 counterpart researchers (6 from KOERI and 5 from METU and 1 from IU) took part in shori-term training in
Japan at JAMSTEC, Port and Airport Research Institute (PARI), Chuo University, Tokyo Institute of Technology
(TITEC) and The University of Tokyo. Also, 2 rescarch students, 1 from COMU (Canakkale Onsekiz Mart University)
and 1 from KOERI, studied in TITEC and Kyoto University, respectively, with the Japanese government scholarship for
SATREPS program. One student already obtained PhD degree from TITEC. In addition, 35 counterpart researchers have
visited related institutions in Japan on business trip basis. (Appendix 7)

2.1.4 Local Cost

Japanese side has shared a part of activity costs in Turkey with the operation budget provided by JICA. The
expenses include airfare, travel expenses, meeting, and other operating expenses, totaling 537,904 lira from July 2013 to
September 2017. (Appendix 9)

(Turkish Side)
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2.1.5 Assignment of Counterpart Personnel

According to the signed R/D, the Project Supervisor is the representative of Bogazici University as the responsible
organization, and the Project Manager is the director of KOERI as the implementing organization. Besides, team leaders
are to be assigned for each research group from both Turkish and Japanese sides. The member of the Project was agreed
at the Joipt Coordinating Committee (JCC) meeting, which was so far held four times (24 December 2013, 30 August
2014, 11 Septembef 2015 and 4 November 2016). The latest list of leaders at the time of Terminal Evaluation (as of
October 2017) is as follows. (Appendix 8)

Position Turkish Side Japanese Side
1 | Project Leader | Dr. Haluk Ozener (KOERI) Dr. Yoshiyuki KANEDA (JAMSTEC)
2 | Project Sub-Leader | Dr. Nurcan Meral OZEL (KOERT) Dr. Narumi TAKAHASHI (JAMSTEC)
3 | Project Coordinator Dr. Dogan KALAFAT (KOERI) Dr. Seckin CITAK (JAMSTEC)
4 | Group 1 Leader Dr. Ali PINAR (KOERT) Dr. Yoshiyuki KANEDA (JAMSTEC)
Dr. Oguz OZEL (IU)
5 | Group 2 Leader | Dr. Ahmet Cevdet YALCINER (METU) Dr. Takane HORI (JAMSTEC)
6 | Group 3 Leader Mr. Murat NURLU (AFAD) Dr. Muneo HORI (The Univ. of Tokyo)
| Dr. Erdal SAFAK (KOERI) | -
7 | Group 4 Leader Dr. Gulum TANIRCAN (KOERI) Dr. Kunihiko KUMAMOTO (Edogawa Univ.)
Mr. Ahmet DEMIRTAS (AFAD-AFADEM)

2.1.6 Provision of Facilities
KOERI has provided office space for the KOERI-based JICA project coordinator along with necessary facilities
such as furniture, utilitics and internet connection. KOERI also purchased equipment for project activities, including

computers, solar panels, printers, and external hard disks. (Appendix 6)

2.1.7 Operation Budget

The implementing organization, KOERI, has covered project operational expenses with the budget provided by the
Ministry of Development for the Project. The disbursement, totaling 1,193,814 lira from May 2013 October 2017,
includes ship rental for ocean study, purchase of equipment, research-related activities, travel expenses, and handing
charges for imported equipment. Also, Istanbul University and METU, out of their normal budget, have covered

necessary costs for project activities such as travel expenses, and upgrading computers and servers.  (Appendix 9)
2.2 Achievements of Outputs
The summary of the progress is as follows.

2.2.1 Output 1 (Earthquake source model based on ocean-floor observation)

Output Earthquake source model is created.
1-1 Creation of source model and feeding back to the development of tsunami scenarios.

Indueaiors 1-2 Improvement of the seismicity by obtaining 3D velocity image through local earthquake

tomography.
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1-1 The project constructed a model of the fault geometry and the segmentations of the Main |
North Anatolian Fault under the Sea of Marmara. Further analysis of the data form the
long-term seafloor seismic and geodetic observations are being conducted to clarify further

Achievements the geometry of the MMF and spatial and temporal changes of its coupling status.

1-2 The understanding of the seismicity is improved by obtaining precise hypocenters of
microearthquakes in the North Anatolian Fault under the Sea of Marmara. The project
produced 3-D tomographic modeling to obtain the precise hypocenters.

Output 1 has been already almost achieved.

1. Long-term and continuous Ocean Bottom Seismograph

Ocean Bottom Seismometers (OBS) were installed under the Sea of Marmara 4 times (2014, 2015, 2016 and 2017) and
the data was successfully retrieved in 3 times (2015, 2016 and 2017). The retrieval of the 2017 installation is planned in
2018. Seismic zones were located and a 3D crustal velocity structure was obtained using tomography technique.
Onshore data from KOERI land station network was incorporated. Output 1's latest results indicate that the recent
seismicity shows that the central segments are quiet and the western and the eastern segments are active. The low
seismicity with past seismic slip history may indicate the area is now locked. Group 1's geodetic observation will reveal

whether it is really locked or not.

2. Shear-wave splitting analysis and Stress tensor analysis

Concerning OBS analysis environment, Japanese researchers developed a software “LTsplit” for conducting shear-wave
splitting analysis to estimate the structural anisotropy of wide area. In the Marmara region, the direction of seismic
anisotropy oriented roughly Northwest-Southeast. The stress tensor inversion results by Turkish researchers pointed out

Northwest-Southeast oriented maximum principal stress axis, which was consistent with the shear-wave splitting

analysis.

3. Observations of crustal deformation

The observation system using 5 extensometers has accurately monitored the crustal deformation at the Western High
under the Sea of Marmara. The precise slip data of the NAF was obtained by using advance observation and analysis
techniques. The initial setting of the extensometers began in 2014. In order to conduct further precise analysis, GPS
stations were also established at the Northern Marmara Island and the North western of Kapidag Island in 2016. The
extensometers were successfully once retrieved from the sea and re-installed at the Central High in 2017.

4. Fault model

Combining the result with onshore GPS data across the Sea of Marmara, a possible fault model was constructed. The
research group simply assumed a bimodal slip condition on the fault plane infinitcly continues to the East West
direction; full creep (25 mm/year as is given at infinite distant from the fault plane) deeper than 15 km and applied an
overriding partiatly locked layer (17 mm/year slip deficit as is obtained by extensometers). The group calculated 2D
displacement field in a homogeneous elastic half space medium. With this model, North South variation of onshore GPS

data across the Sea of Marmara can be reasonably explained. ; 4
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5. Electromagnetic surveys
The aim of the electromagnetic studies underneath the Marmara Sea is investigation of the tectonic structures and

extension of the North Anatolian Fault system. With this aim, electromagnetic survey was carried out using Ocean
Bottom Electromagnetic (OBEM) and long-period (LEMI) instruments in between 2015 and 2016. Crustal and upper
mantle resistivity variation beneath the Sea of Marmara was further revealed. According to analysis of joint data set the
research group found high conductive anomalies almost between the Cinarcik and Central Basins. The research group is
still conducting electromagnetic surveys on land in the Marmara Region and is analyzing data.

6. Trench studies
The past data of trenches and seabed coring were collected. Eskisehir Osmangazi University (EOU) has introduced
some results about the trenching studies along the faults. The results of trench studies on the past large earthquake

events are consistent with the results of the analysis on the fault.

2.2.2 Output 2 (Tsunami prediction based on earthquake cycle simulation)

Output Tsunami prediction based on earthquake cycle simulation is established.

Demonstration of full capability in tsunami risk assessment including

(1) Source model from earthquake simulation

(2) Inundation

Indicators (3) Flow depth

(4) Current velocity

(5) Momentum flax

(6) Vulnerability analysis and maps for seclected sites (at least 2)

(1) For a source model, the research group already conducted lower and higher resolution tests

of dynamic rupture simulations of a planar fault model which has heterogeneous stress patches,

and will examine them using non-planar fault geometries by the end of the project.

Achievements ), 3), (4), (5) Tsunami risk assessment was conducted; including, inundation, flow depth,
current velocity and momentum flax. Tsunami simulation for Haydarpasa Port, Yenikapi and

Bakirkoy district were completed.

(6) Vulnerability analysis and maps for Yenikapi and Bakirkoy district were produced.

Mostly already achieved. Capability in tsunami risk assessment has been demonstrated.

1. Source model

For a source model, the research group produced firstly a preliminary fault model based on 2015's Output 1’s
geophysical observations. Then an improved fault geometry model was constructed, based on more detailed observation
results by 2017's Output 1. The group considered the segments within the Marmara Sea as the target for dynamic rupture
simulation. Lower and higher resolution tests of dynamic rupture simulations of a planar fault model which has
heterogeneous stress patches, and will examine them using non-planar fault geometries by the end of the project

2. Tsunami simulation for Haydarpasa Port
The research group carried out high-resolution tsunami simulations in the Sea of Marmara using NAMI-DANCE code
(the integration of coastal inundation computation with tsunami numerical tool), focusing on Haydarpasa Port in
Istanbul, and computed the tsunami parameters in and around the port. It was observed that the stability of the
breakwaters is one of the major factors that influence whether agitation and inundation can be diminished in the event of
a tsunami in Haydarpasa Port, as harbour protection structures have not been designed to withstand tsunamis.

A
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3. Tsunami vulnerability assessment for Yenikapi

The research group conducted a tsunami vulnerability assessment for Yenikapi based on high-resolution coastal
inundation modeling. The group created "vulnerability at location" and “evacuation resilience” maps defining the
tsunami human vulnerability of the region with a new method, analytical hierarchical process method of multi criteria
decision analysis. The "vulnerability at location" map is composed of metropolitan use, geology, elevation, and distance
from shoreline layers, whereas the "evacuation resilience” map considers slope, distance within flat areas, distance to
buildings, and distance to road networks layers. Following these, a tsunami risk map was computed from the proposed

new relationship, using "flow depth" maps, "vulnerability at location" maps, and "evacuation resilience” maps.

4. Tsunami vulnerability assessment for Bakirkoy

Tsunami vulnerability assessment, in case of earthquake generated tsunamis, was conducted for Bakirkoy district of
Istanbul with a methodology named Metropolitan Tsunami Human Vulnerability Assessment. High resolution tsunami
hazard analysis was performed with NAMI DANCE and MCDA (tsunami human vulnerability assessment with

GIS-based multi criteria decision analysis methods).

5. Tsunami scenario database

In 2016, a tsunami scenario database of the Sea of Marmara was completed. The research group treated not only
tsunamis due to fault movements but also those produced by submarine landslides. Tsunami hazards by landslides
produced by earthquakes can be larger than those by fault movements. Possible landslide locations were identified. The
group is in the process of making 2D and 3D modeling of tsunamis produced by landslide for Ambarli Port.

6. Model for a tsunami early warning system

The research group developed a model for a tsunami warning system, specifically for the Marmara region to improve
carly detection capacity. It is strongly coupled with the earthquake early wamning system and stakeholders of tsunami
mitigation activities, such as the local and regional components of disaster and emergency management and civil

protection units.

7. System for estimation of earthquake source
In June 2014, SWIFT, a system for automatic estimation of earthquake source parameters for large earthquake events
(mainly larger than Mw 5.0), was introduced at KOERI. A web version of the system was also installed for the

improvement of the function and operation of the system.

2.2.3 Output 3 (Seismic characterization and damage prediction)

Output Seismic characterization and damage prediction is made.

3-1

3-1-1 Measurements at 11 sites for entire 5 years (by the end of the Project)
3-1-2 Measurements at 40 more sites

: 3-1-3 Compilation of 2 past earthquakes

iR 3-1-4 Analysis of 5 types of tanks

3-1-5 Measurements at 20 more buildings

3-2

3-2-1 Collection and analysis of data measured at least 100 channels

8 Z 7
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3-2-2 Reproduction of E-Defence experiment and prediction of other buildings

3-3

3-3-1 2 hazard maps for ground motion and for building response, high frequency (1 - 25 Hz)
Nlow frequency (0.1 - 1. Hz), Zeytinburnu (5 x 5 km x 150 m)

3-3-2 2 hazard maps for ground motion induced by 2 earthquake source models

3-1

3-1-1 Strong ground motion observations have been conducted at 11 stations in Istanbul and
Tekirdag.

3-1-2 The research group completed the measurement at about 160 sites surrounding the Sea
of Marmara by June 2017.

3-1-3 The research group compiled data and conducted simulation for 2 past earthquakes, 2014
Aegean Earthquake and 1912 Murefte Earthquake.

3-1-4 The research group analyzed oil tanks of 5 types, calculating the vibrations of the tanks
and constructing 3D simulations.

3-1-5  The project carried out microtremor measurements at 24 buildings

3-2

3-2-1 A member of the project participated in a shaking table test using a 3-D full-scale
earthquake testing facility which has 960 data channels to collect and analyse the data.

3-2-2 The reproductive numerical analyses of the shaking table test at E-Defence in Japan
were conducted to estimate the effect to the seismic performance.

3-3

3-3-1 An integrated earthquake simulation of Zeytinburnu for high and low frequency ground
motion and for building response was created

3-3-2 The rescarch group conducted Probabilistic Seismic Hazard Analysis for Istanbul region
using 2 earthquake source models. It will be used to create hazard maps.

achievements

Output 3 has been almost achieved. Further development is being made.

1. Strong ground motion observations

10 strong motion sensors were installed in September 2014 and the 11th station was set up to the district governor’s
office building on the Marmara Island in February 2015. Strong ground motion observations have been conducted at the
11 stations in Istanbul and Tekirdag. The research group aims was to collect enough data to estimate sub-surface
structure for the further analysis, such as empirical Green's function method and interferometry studies.

2. Sub-soil structure properties in the Marmara region

The research group performed microtremor array measurements at 160 sites where little information on sub-soils was
available before. The sites were namely Tekirdag and Istanbul in 2013 and 2014, Canakkale and Edirne in 2015, Bursa
and Yalova in 2016, and Central Istanbul in 2017. The group explored the S-wave velocity structure of shallow soils
using microtremors to estimate site responses in the area. (the methods applied: estimation of phase velocities of
Rayleigh waves from the microtremor data using a spatial autocorrelation method and application of a hybrid genetic

simulated annealing algorithm to obtain a 1D S-wave velocity structure at each site).

3. Simulation of waveforms of earthquakes
The research group simulated waveforms of 24 May 2014 Aegean Earthquake (Mw=6.9), 9 August 1912 Murefte
Earthquake (Mw=7.4) and a large scenario earthquake (Mw=7.5) in the Sea of Marmara (Tekirdag Basin). Simulated

wave forms were amplified using site response characteristics which were obtained from array and single-station

microtremor measurements. %
Ay
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4. Structural dynamic propertics of buildings

The research group conducted ambient microtremor measurement in the buildings in order to obtain dynamic properties
of the structures. The measurements were conducted in Zeytinburnu area where “Urban Transformation Project” is
implemented to improve seismic resistance of buildings. Some measurements were conducted simultaneously in and
vicinity of the building. The purpose was to obtain sub-soil structure properties where the building is situated. The group

carried out measurements at 24 buildings in 11 sites in Zeytinburnu area in 2016.

5. Numerical analysis of reinforced concrete building

In December 2015 two Turkish members participated in a shaking table test conducted using 3-D full-scale earthquake
testing facility “E-Defence” in Japan which has 960 data channels by the Hyogo Earthquake Engineering Research
Center of the National Research Institute for Earth Science and Disaster Resilience (NIED). A Turkish member received
training on earthquake response numerical analysis of reinforced buildings in Japan and is continuing studies on

measures to enhance seismic performance the effect to the seismic performance at Nagoya University.

6. Simulation of the tank response

The research group collected tank data from the petrochemical plants and refineries in Turkey and Japan. These tanks
can be classified in 5 types. The geometric and material properties of typical tanks and observed damage forms at the
roof and tank base during past earthquakes were collected. The group studied the impulsive (short period) and
convective (long period) responses of tanks with various aspect ratios. The hydrodynamic pressure distributions, base
shear values, overturning moments at the tank wall and sloshing wave heights of the fluid were calculated. The group
calculated the long period (liquid sloshing) and short period (tank wall) vibrations of the tank respectively and
constructed 3D simulations.

7. Integrated earthquake simulation

Integrated earthquake simulation (IES) system that was developed for Istanbul and an initial application was performed
in the Zeytinburnu District of Istanbul. The IES for Istanbul was built in MATLAB and includes site response analysis
as well as structural seismic response analysis of existing buildings; building models were made by using GIS databases.
The results are expressed in the form of spatial distribution of ground motion and building responses. The IES analysis
illustrates a non-uniform distribution of seismic responses, indicating the possibility that there are more severely

damaged areas in the district compared with others.

8. Probabilistic Seismic Hazard Analysis

The research group performed Probabilistic Seismic Hazard Analysis (PSHA) for Istanbul region (2 source models were
used and hazard curves were obtained). Both results yield significant hazard levels in the study area. For site conditions,
research results by the project’s subgroup 3.1 were used, which was “A study on array observation of microtromers in

Tekirdag and Zeytinburnu, for S-wave profiling”.

2.2.4 Output 4 (Disaster education using rescarch result)

Output Disaster education materials based on research findings are developed and utilized.
4-1 At least two education materials are used within disaster education programs of AHEB,

Indicators MONE etc.
10 % g
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4-2 At least two media (radio/TV) contents are developed using media-academic networks
obtained through the project.
4-3 At least four local seminars are organized in collaboration with community
4-1 Three educational materials were produced and used by AHEB
4-2 CNN Turk produced a program on “Mega Disasters and Disaster Information Workshop”
in 2016. Currently the Project is in the process of making a video to disseminate the

Achievements .
project outcomes.
4-3 Four regional seminars were organized in collaboration with stakeholders for disaster
reduction for earthquakes and tsunami.
Almost already achieved

1. Educational materials

The following educational materials were produced by the project. These are used at Disaster Preparedness Education
Unit (AHEB) of KOERI for disaster education for the visitors; such as students, teachers, and local government officials.
The Disaster and Emergency Training Center of the AFAD (AFADEM) conducted another project to train 10,000
trainers from public employees for disaster reduction. KOERI and AFADEM exchanged a Memory of Understanding
for the use of the MarDiM educational materials and a part of the materials were used in the training seminars,
according to the AFADEM.

MarDiM developed materials are as follows;

- Earthquake and Tsunami preparedness video "Tsunami Hakkinda Bilinenler (Known facts about Tsunami)

- Tsunami Information Booklet "Tsunami Bilgilendirme El Kitabi"

- Sensitization animation video for children "Deprem ve Tsunami Hazirlik (Preparedness to Earthquakes and Tsunamis)"

2. Media contents

CNN Turk produced a 15 minute video program on "International Workshop and Symposium on Disaster Information
Literacy-Risk Communication between the Media and Disaster Research Institutes” held at Nagoya University and
broadcasted it in 2016. In addition, the project is currently in the process of preparing a video material to present the
summary of the MarDiM project’s achievements, which can be broadcasted by media. The activities and the outcomes
of the project were informed through the media in various occasions, such as follows;

- Media Science Cafe Video Appeared at CNNTiirk News (March 2017)

- MarDiM Project was introduced in a series on the Acik Radio (Dr.Dogan Kalafat - November 2016, Prof. Dr. Ali Pmar
-October.2016, Doc.Dr. Giiliim Tanircan -November.2015)

- Tsunami Awareness Day at KOERI, (November 2016)

3. Regional Seminars

The Project held regional seminars on disaster risk reduction of earthquake and tsunami. Disaster management planning
through regional disaster prevention community was encouraged under the coordination of local AFAD offices. The
project activities and outcomes were also disseminated by the project members at the seminars.

- Regional Seminar in Yalova in collaboration with Yalova AFAD (April 2015)

- Regional Seminar in Tekirdag in collaboration with Tekirdag Municipality (September 2015)

- Regional Seminar in Canakkale in collaboration with Canakkale AFAD (February 2017)

- Regional Seminar in Istanbul in collaboration with Istanbul AFAD (September 2017) . %
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The project disseminated the activities also in various occasions including, a presentation in "Smart Municipality
Services Summit" in Bursa organized by the Union of Municipalities of Marmara (May 2015), and Seminar on
“Integrated Earthquake Simulation and Application of High Performance Computing, METU (February 2015).

4. Media Science Cafe
Media Science Cafes were organized 3 times (November 2014, September 2015 and March 2017). It was aimed to

establish a platform where researchers and media professionals share their knowledge and experiences directly on
disaster related matters, especially on earthquake and tsunami. People from media agencies, including camera clue,
attended the events and several coverage was broadcasted through TV and newspapers (including Internet media).

5. International Joint Symposium

The Project conducted an international joint symposium "International Symposium on Disaster Information Literacy
-Risk Communication between the Media and Disaster Research Institutes-" at Noyori Conference Hall, Nagoya
University in February 2017. Representatives from 3 SATREPS projects; Indonesia, Chile, Turkey and Japan as well as
UNISDR participated in the workshop. The participants from academic area and media discussed how media members
are informed about nmew scientific studies. Specific examples were given from participating countries and panel

discussions were held on topics including “Issues and future directions in risk communication between media and

researchers”.

6. Project outcome dissemination
In March 2018, a project outcome seminar is planned to be organized both in Istanbul and Ankara. The Project plans to

construct a space where the project outputs are displayed at AHEB before the end of the Project.

2.3 Achievement of the Project Purpose

Project Purpose | To construct probable scenarios of destructive earthquakes based on multidisciplinary
researches.

Indicators 1. Probable scenarios are published.

2. Probable scenarios are acknowledged by stakeholders.

The Project Purpose is expected to be achieved.

The Project produced and combined research results of many academic disciplines in science and engineering,
producing probable scenarios including source models, tsunami simulations, simulation of waveforms of earthquakes,
simulation of response of buildings and integrated earthquake simulation. Some of the research results were already
published in international journals such as "Earth, Planets and Space", in which 12 papers were published as a special
issue on the research results of the Project, and "Journal of Geophysical Research”, and so on. In addition, they were
presented in international conferences including European Geophysical Union in which the Project set a session for
earthquake and tsunami disaster prevention. The Project organized regional seminars in collaboration with provincial
offices of AFAD, local governments and universities. The Project invited to the seminars people concerned including

government officials and researchers to disseminate the information on the activities and the research results including

probable scenarios, which were acknowledged by those stakeholders. g Z
\
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2.4 Perspective for the Achievement of the Overall Goal

Overall Goal | To promote disaster preparedness based on multidisciplinary research.
Indicators Multidisciplinary researches are accelerated for further disaster preparedness.

There exist possibilitics of achieving the Overall Goal after the end of the Project.

Multidisciplinary researches related to this Project will be accelerated for further disaster preparedness.
According to the interview results by the Terminal Evaluation, some research members have already initiated further
research activities, continuing and further developing research subjects of the Project. Some of them already have
succeeded in obtaining approvals for supports by research funds such as Scientific and Technological Research Council
of Turkey (TUBITAK), Japan Society for the Promotion of Science (JSPS) and other national and international
organizations. Researches those need to conduct “seafloor observations using OBSs and extensometers” (hereinafter
called SOB) may much depend on the possibility of securing research budget and forming a team for analyses.

In addition, the number of researchers involved in the researches has been increased by the Project’s activities and
training. Some research team members intend to continue the data analysis of the survey results, even after the end of
the Project and to prepare more papers and academic conference presentation. The researches conducted by the project
team members are their research areas of interest or profession. It is probable that most of the research members

continue their researches and the Project’s outcomes will contribute to accelerate their research for further disaster

preparedness.
2.5 Implementation Process

From the Turkish side, the Project Leader, the Sub-Project Leader and a Project Coordinator were assigned by
KOERI. From the Japanese side, the Project Leader, the Sub-Project Leader and the Project Coordinator were assigned
by JAMSTEC. Under the implementing organization, KOERI, there are many Turkish institutions involved in the
Project such as METU, IU, AFAD, AFADEM (one of AFAD’s branch) and IMM. From the Japanese side, the leading
institution is JAMSTEC, collaborating with Edogawa University, The University of Tokyo, TITEC, PARI, Kyoto
University, Tohoku University, and Nagoya University. With these many institutions involved, group leaders have been
adequatcly assigned at each Output and sub-leaders at each Activity level from both Turkish and Japanese sides.

Chapter 3: Review by the Five Criteria

3.1 Relevance

The relevance of the Project is high.

3.1.1. The policy and institutional environment have not been substantially changed with regard to disaster risk
management for earthquakes and tsunami, since the start of the Project. Turkey’s National Earthquake Strategy
and Action Plan 2012-2023 (NESAP 2023) of AFAD continues to be the national policy framework, which aims
at increased learning about earthquake, reducing the earthquake risk, and enabling a society that is prepared
against the hazard.

3.1.2. In the Tenth National Development Plan of Turkey (2014-2018), NESAP is indicated as a national disaster
strategy. The main goal of the disaster management policy of the Tenth National Development Plan is; to

mainstream disaster risks in macroeconomic, sectoral and spatial planning processes; to raise awareness and
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3.13.

resilience against disasters; to build disaster-resilient and safe settlements. Currently AFAD is in the process of
preparing a new plan, called Disaster Risk Reduction Plan of Turkey (TARAP). According to AFAD, the new
plan will aim to determinate the risk reduction activities according the priorities, and also ensure coordination
between institutions to avoid duplicate investments.

There has not been a major institutional and organizational change in KOERI since the implementation of the
reorganization in May 2015 when the National Earthquake Monitoring Center (UDIM) of KOERI was
reorganized as “Regional Earthquake-Tsunami Monitoring Center”, incorporating the tsunami monitoring
function. This reorganization made KOERI more consistent with the activities of the Project. KOERI’s Regional
Earthquake and Tsunami Monitoring Center is operational National Tsunami Warning Center providing services
to the Eastern Mediterranean, Aegean, and Black Seas since 2012 under the framework of the Intergovernmental
Coordination Group for the Tsunami Early Warning and Mitigation System.

. The Project is consistent with the cooperation policy of Japan with Turkey. Disaster preparedness and prevention

are included in the priority area of “Support for sustainable economic development” in Japan’s County
Assistance Policy for Turkey dated February 2012. Under this policy, the Project is classified as a technical
cooperation project in the program of “Enhancement of capacity for disaster preparedness and prevention” in its
Rolling Plan of April 2014. Turkey and Japan have been continuously implementing cooperation projects in the
area of disaster risk reduction, especially in relation with earthquakes. In 2017, “Collaboration Program with the
Private Sector for Disseminating Japanese Technology for Seismic Retrofitting Engineering Services in Turkey”

was selected.

3.2 Effectiveness
The effectiveness of the Project is high.

3.2.1

3.2.2.

3.2.3.

The Project Purpose is expected to be achieved. The Project already published its research results in international
journals, and further publications are expected during the rest of the project period and even afier the end of the
Project. The conditions of the earthquake source are becoming clearer and useful research results on the impacts
of the earthquake have been produced, including those on tsunami, effects on sites and buildings. As indicated in
2-2. Achievements of Qutputs, most of the indicators for cach of Output 1, 2, 3 and 4 have been already achieved,
having implemented numbers of researches, which leads to the successful achievement of the Project Purpose.
Steady implementation of planned activities and the production of the Outputs were one of the important
contributing factors for the achievement of the Project.

The Project obtained acknowledgment of the activities and research results by stakeholders organizing regional
seminars and producing educational materials. For that purpose, the Project already conducted regional seminars
four times as planned during the project period.

One of the important contributing factors for the effectiveness of this Project is the successful introduction of a
number of new research technologies. New research technologies have been introduced together with a new type
of survey equipment such as OBSs and extensometers. In addition to these, other new innovative methods were
also successfully employed and conducted in this Project, which included tsunami human vulnerability

assessment with GIS-based mulii criteria decision analysis, electromagnetic survey and integrated earthquake

simulation. % /&’
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3.2.4.

The Project contributed to raise awareness of tsunami risk of the stakeholders. Currently AFAD, IMM and some
other local governments are well aware of the risk and AFADEM has already tsunami component in their training
program. Education materials on tsunami risk have been produced by the project and they are used much in

AHEB.

3.3 Efficiency
The efficiency of the Project is high.

33.1

33.2.

3.3.3.

334

3.3.5.

Most of the surveys and analysis have been implemented without substantial problems. It is especially
remarkable that a number of field surveys including those of offshore operation in the Sea of Marmara have been
concluded without major delay or accidents. The logistic administration has been smooth. The introduction and
setup of the equipment for observations and analysis have been conducted without any significant problems.
Communication among the group members seems to have improved. Compared with the time before the
Mid-term review, there have been more group meetings and production of reports on the progress during this
second half of the project implementation period. In addition, JCC meeting has been organized every year as
scheduled, which offered good occasions to exchange information among the groups of the Project.

Although the Project has been progressing without substantial problems, the management of this type of project
has not been an easy task. The Project is composed of many different types of surveys and analyses of different
academic disciplines conducted by multiple organizations in the two countries. Some surveys or analysis may
take a longer time and some may not. The management and coordination of the Project activities have been a
complicated task. The Project promoted coordination in order to realize interdisciplinary researches. As the end
of the project period approaches, integration of research results are expected to further increase, producing more
multidisciplinary research results.

Significant support by the concerned Turkish organizations was an important contributing factor for the efficient
implementation of the Project. KOERTI’s activities in the Project are supported by the Ministry of Development.
Other Turkish universities, JTU and METU, have also used their own budget for project activities. From 2016,
Office of Navigation, Hydrography and Oceanography of Turkish Naval Forces Command (SHOD) has offered a
ship free of charge for the survey of the Project.

Equipment introduced in the surveys and analyses have been utilized efficiently. The principal equipment
introduced, OBS, OBEM, extensometers, electromagnetic instruments (OBEM and electromagnetometer),
seismometers and a parallel computer, have been utilized efficiently for the planned activities. The donated

equipment are maintained well.

3.4 Impact
The impact of the Project is high.

3.4.1.

3.4.2.

An Ovcrall Goal of a projcct is usually cxpected to be realized 3 to 5 years after the end of the Project for JICA

projects. The Project has already begun to achieve a part of the Overall Goal, as some research members have

already initiated further research activities. It is probable that most research members continue their researches

and further develop research subjects, after the end of the project. Project’s outcomes will contribute to accelerate

their research for further disaster preparedness.

Application of a research is also an important impact of the Project. One of the technologies develgped %w
/

o~
15 9

Al-24



3.4.3.

3.4.4.

Project has already been adopted by IMM to be implemented in IMM as “Complete Tsunami Hazard Analysis™
project. In 2017, IMM asked researchers of METU, who are also members of the Projet, to apply the method of
vulnerability assessment used in the Bakirkoy’s analysis to other 19 districts which seem to be prone to tsunami
hazards. The researchers are conducting the vulnerability assessment for IMM and will give recommendations to
reduce disaster risks of those districts to IMM.

Many other technologies developed or used in the Project can be useful for future application or further analyses
to promote earthquake and tsunami preparedness, in case there exist needs for those technologies. They are
especially researches conducted in the Output 2 and 3, which include tsunami simulation, sub-soil structure
properties, structural dynamics of buildings, simulation of tank response and integrated earthquake simulations.
Tsunami simulation can be used to reduce the risk of tsunami as is the case of IMM. Researches on sub-soil
properties can be used to secure safe ground for building construction. Researches on structural dynamics of
building can be used for retrofitting or re-construction for more earthquake resistance. Simulation of tank
response can be useful in offering advices for retrofitting or production of guidelines for safer tanks. Finally,
integrated earthquake simulation can be useful for urban planning to protect strategically important areas,
industry or infrastructure from earthquakes.

The Project has given impacts on young researchers. The project offered young Turkish students to study in
Japan (see the attached list of training), and some Japanese young rescarchers also could have a chance to
conduct researches in Turkey especially in microtremor surveys. A Turkish student already obtained a doctorate
degree through Japanese Government Scholarship “SATREPS Section”.

3.5 Sustainability
The sustainability of the Project is relatively high.

3.5.1

3.5.2.

3.53.

3.5.4.

There is not planned any fundamental change in the policies of Turkish Government with regard to earthquake
and tsunami disaster reduction. Project’s activities and outputs are consistent with the Turkish Government’s
policies. Since AFAD is in the process of preparing a new plan called TARAP, and is in charge of the
coordination among organizations for the implementation of the government policies, it is always good to get in
touch with AFAD. Activities of the Project are in line with mandates of related faculties of KOERI, METU, and
IU.

For the continuation of the SOB in the Sea of Marmara, it is necessary to secure governments’ financial support
like that of the Ministry of Development or TUBITAK. Fortunately the budget for KOERI for the Project’s
research in 2018 has been already authorized by the Ministry. There seems to be a possibility of continuing
financial support by the Ministry, in case KOERI prepares a proposal for it.

KOERI have made efforts to secure the use of a ship for the purpose of conducting surveys in the Sea of
Marmara. In April 2016, KOERI signed a Technical Cooperation Protocol SHOD and MTA.. From 2016, SHOD
has offered a ship for the survey of the Project. Continuing collaborative relationship with SHOD or some other
government agencies to secure a ship will contribute much to the sustainable operation for OBS surveys,

The Project disseminated the information on its activities and outcomes by regional seminars and produced
educational materials, which are acknowledged by the stakeholders. However, there might be still some shortage
of explanation to promote the significance of the researches and possible application of the technologics_for
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administrative officials and citizens by research groups or members, which may be necessary to increase the
sustainability.

3.5.5. Technical transfer for the use and the maintenance of equipment progressed through on the job training in Turkey
and training in Japan. Special considerations of technical assistance were provided to METU for the introduction
of a HPC computer. For the use of OBS and extensometers, training was given on board too. There had also good
opportunities to utilize a ROV (Remotely Operated Vehicle) for the operation on board. It is worth mentioning
that the KOERI team fully conducted the SOB in 2017. To make the maintenance of OBS easier, JAMSTEC
developed a rechargeable OBS without opening the outer skeleton (glassphere).

3.5.6. Sustainability in technical aspect is high in many researches. The members of Turkish universities possess an
advanced level of capacity in conducting many fields of researches and data analysis. For a research like SOB, it
is better to secure more analysts or to form a team of analysts to fully utilize the results by the Turkish side. It
will be better to continue collaborative relationships in supporting younger researchers in some areas especially
in data analysis in order to make the sustainability even higher.

3.5.7. Through the implementation of the Project, working relationships between the Turkish and the Japanese
researchers have been strengthened. The research relationship between Turkish and Japanese researchers is

expected to continue even after the end of the Project.
Chapter 4: Results of the Joint Terminal Evaluation

4.1 Conclusion of the Review by the Five Criteria

The relevance of the Project is high being consistent with the Turkish overall policy framework for earthquake risk
management, mainly the National Earthquake Strategy and Action Plan 2012-2023. The effectiveness of the Project is
assessed high, as the Project is expected to achieve the Project Purpose, successfully introducing new research
technologies. The efficiency of the Project is considered to be high mainly because research activities have been
conducted smoothly without major problem. The impact of the Project is high, since most research members are
expected to further develop their research subjects for further disaster preparedness. The prospect of sustainability is
relatively high, because the members of Turkish university possess an advanced level of capacity in conducting SOB,
but still in order to conduct it, it is necessarily to secure enough fund and sufficient number of analysts.

4.2 Recommendations

1) The Project plans to organize seminars in March 2018. It is advisable for the Project to organize the seminars so as to
promote the significance of the researches and possible application of the Project’s technologies or ideas in Turkey. To
make the seminars more effective, the outcomes of the Project shall be plainly and visually explained with relatively less
technical terms introducing possible examples of application of the technologies. It is highly important for the Project to
seek for understanding the significance of the researches by government officials and important stakeholders to make

the researches more sustainable. These key persons are expected to be invited to the seminars.

2) For more effective use of the educational materials prepared by the Project, it is recommended for AHEB of KOERI
to introduce them not only to AFADEM, but also other concerned organizations such as the Ministry of National

Education (MONE) and mass media. %
0\

17

Al-26



3) Collaborative relationships between KOERI and JAMSTEC deem necessary to further conduct surveys and analyses

that uses OBS and extensometers after the end of the Project. It is recommended that KOERI keep close communication

with JAMSTEC for their advice. %
(2
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Appendix 1: Project Design Matrix

Version 1
Earthquake and Tsunami Disaster Mitigation in the Marmara Region and Disaster Education in Turkey

Area: Marmara Region Period: May 2013-April 2018 Counterparts: KOERI and relating institution / organization Date: 11 Sepiember 2015 %{
Narrative Summary Objectively Verifiable Indicators Means of Verification Important
Assumptions A

Q)

Overall Goal

To promote disaster preparedness based on multidisciplinary research. Multidisciplinary researches are accelerated for further 1. Budget on Multidisciplinary researches
disaster preparedness. 2. Number of research projects

Project Purpose

To construct probable scenarios of destructive earthquakes based on 1. Probable scenarios are published. 1.Journal/Book Concept / paradigm of
multidisciplinary researches. 2. Probable scenarios are acknowledged by stakeholders. 2.Report of national/local stakeholders the disaster

3. Organization of seminars/workshops management strategies
does not change.

Outputs

Great earthquake is
Marmara region does
not occur.

1. Earthquake source model is created. 1-1. Creation of source model and feeding back to the 3D Image
development of tsunami scenarios.

1-2. Improvement of the seismicity by obtaining 3D velocity
image through local earthquake tomography.

2. Tsunami prediction based on earthquake cycle simulation is 2. Demonstration of full capability in tsunami risk Tsunami risk maps
established. assessment including

(1) Source model from earthquake simulation

(2) Inundation

(3)Flow depth

(4)Current velocity

(5)Momentum flax

(6)Vulnerability

analysis and maps for selected sites (at least 2)

3. Seismic characterization and damage prediction is made. 3-1-1 Measurements at 11 sites for entire 5 years (by the end  Publication/Presentation
of the Project)

3-1-2. Measurements at 40 more sites
3-1-3. Compilation of 2 past earthquakes
3-1-4. Analysis of 5 types of tanks

3-1-5. Measurements at 20 more buildings

3-2-1 Collection and analysis of data measured at least 100
channels

3-2-2 Reproduction of E-Defense experiment and prediction
of other buildings

3-3-1. 2 hazard maps for ground motion and for building Hazard Maps for Istanbul
response, high frequency (1 - 25 Hz) /low frequency (0.1 -
1. Hz), Zeytinburnu (5 km x 5 km x 150 m)

3-3-2. 2 hazard maps for ground motion induced by 2

earthquake source models
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4. Disaster education materials based on research findings are
developed and utilized.

project.

4.3 At least four local seminars are organized in
collaboration with community

4.1 At least two education materials are used within disaster
education programs of AHEB, MONE etc.

4.2 At least two media (radio/TV) contents are developed
using media-academic networks obtained through the

__.rw Number of disaster education materials used.
4-2. New programs/contents prepared by radio or
TV.

-3 Number of seminars organized in collaboration
with local community.

%/

Activities

1-1 Carrying out long-term sea-bottom observations and construction
of the seismicity map in the sea of Marmara.

1-2 Carrying out electromagnetic observations and imaging fluid
distribution in the crust.

1-3 Carrying out GPS-acoustic observations and understanding
displacement along the fault.

1-4 Summarizing trenching studies and historical records of past large
events.

2-1 Carrying out earthquake cycle simulations.

2-2 Carrying out tsunami simulations.

2-3 Establishing tsunami scenario database for the sea of Marmara.
2-4 Improving early detection capacity.

3-1 Modeling velocity structure/analyzing for estimating strong ground
motion.

3-2 Seismic performance assessment using advanced numerical
analyses and large-scale experiments.

3-3 Improving hazard maps of Istanbul.

4-1 Supplement and development of disaster preparedness education
program contents using project output.

4-2 Making effective collaboration between media and academics.

4-3 Introducing project output in local community.

Inputs

Japan

Personnel
Equipment
Training in Japan

Activities in Turkey

Turkey

Personnel

Facility

Local Cost

Team members of
Turkey continue the
research.

Permission of the
work in Marmara sea
and onshore is
smoothly gotten.

Pre-Condition

Implementer is joined
/ participated as an
actor

Equipment for the
research is delivered in
Turkey and brought
back to Japan.
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Appendix 2: Plan of Operation

Plan of Operation (G1)

Version 1

Rescarch Subjects

FY2013

Y2014

FY2015

FY2016

FY2017

1. Earthquake Source Model

{Modeling of 3D velocity structure and Estimation of fault
geometry and crustal deformation)

(Earthquake source model Group)

1-1 Long-term sea-bottom seismic observation

Current information database]

OBS Observation]

Self operation

by Turkey

Analysis of OBS data]

Self operation

by Turkey

Estimation of fault geometry]

Estimation of source region]

Imaging of 3D velocity structure]

1-2 Electromagnetic observation

Current information database]

OBEM Observation]

Analysis of OBEM data]

Imaging of crustal fluid distribution]

1-3 Seafloor extensometer measurement

[ Current information database]

Inland GPS analysis]

Installation of seafloor extensometer measurement |

Data collection and observation]

Estimation of crustal deformation]

1-4 Trenching studies

Current information database]

Trench data survey]

Estimation of fault geometry]

(G2)

Research Subjects

Y2013

FY2014

Y2015

FY2016

FY2017

2. Tsunami prediction based on earthquake cycle simulation
[ Estimation of scenario Earthquake} (Farthquake cycle
simulation Group)

2-1 Earthquake cycle simulation

Current information database]

Constructing fault and seafloor structure models]

Preliminary carthquake generation cycle simulations)

Earthquake generation cycle simulation]

[Refining the numerical models and multiple occurrence
scenarios]

2-2 Tsunami simulation

Current information database]

Test numerical analysis]

Numerical analysis]

Tsunami wave height distribution and other tsunami
parameters]

[Estimation/simulation of seismic and non-seismic tsunami
scenarios and determination of resultant tsunami parameters
(height. current. arrival time. momentum flux)]

2-3 Tsunami scenario database for sea of Marmara

[ Construction of historical tsunami database]

[Building the tsunami scenario modet]

[ Create tsunami scenario database for all possible carthquakes
in the region with a tsunami potential]

2-4 Improvement of early detection capacity

[Tmprovement, implementation and training of earthquake
analysis method)

[ Assessment of the requirements for the implementation of the
proposed tsunami early warning system]
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(G3)

Research Subjects FY2013 FY2014 FY2015 FY2016 FY2017
3. Seismic characterization and damage prediction
[ Modeling of velocity sub- structure, Damage prediction,
Improvement of hazard maps]
(Strong ground motion Group)
3-1 Modeling velocity structure/analyzing for estimating strong
ground motion
[ Continuation of strong motion observations] measuremen | measuremen | evaluation of
tand tand observed
analvsis analysis data
[ Collecting data of micro-tremors/ambient noise] measuremen | measuremen | compile and
tand tand interpretatio
analysis analysis n of data
[ Validating geological model by compiling and utilizing preparation collection of | validation of
recorded data) of past model
simulation earthquake
data and etc
[ Analysis of seismic responses of liquid storage tanks] development | execution of | execution of
of numerical | analysis and | analysis and
analysis interpretatio | interpretatio
code n n
[Collecting ambient noise data: 20 more buildings] measuremen | measuremen | evaluation of
tand tand observed
analysis analysis data
3-2 Seismic performance assessment using advanced numerical
analyses and large-scale experiments
[Carrying out E-defense experiment of real-size building] experiment | collection
and analysis
of data
[Execution of advanced numerical computation for buildings] complete execution interpretatio
modeling n
| 3-3 Improving hazard maps of Istanbul
[ Development of deterministic hazard maps] complete complete interpretatio
modeling, modeling, nof
execution of | execution of | simulation
simulation simulation results and
visualization
[ Development of probabilistic hazard maps] complete complete interpretatio
modeling, modeling, n of
execution of | execution of | simulation
simulation simulation results and
visualization
(G4)
' o4 | 2015 | 2006 | 2017 | 2018
Research Subjects 2013 2 (-March)

4. Disaster education materials based on research findings are developed and
utilized - -
4-1 Supplement and Develop disaster preparedness education program contents
using project output.

[Development of the effective and understandable education materials using
project outputs] .

[Supplement Disaster education programs at schools, hospitals and public
buildings]

[Creatmg contents using research \fnua]s]

[Dlssemmanon of research ch visuals via proiect member’s msmutlon]

42 Makmg effective collaboration of media and academxcs
[Orgamzatlon of the Media Science Cafe]

! _[D_eyqlop broadcasting contents to 1ntroduce the project]
[broadcasting project PR video through internet, V]

[support to prepare TV documentaries to introduce TV project]

4-3 Introducing project output to the local community
[support local community to organize seminar to introduce
earthquake/tsunami and disaster education studies]
[Contribution to the Earthquake/T sunami related study ‘i\fmpmmmq
[Investigation seismic risks of the region and feedback]
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Appendix 3: Schedule of the Review Study

%
No Date Leader/Cooperation Planning Evaluation Analysis/ Turkish Evaluator
1% | Oct Sun 05:15 Istanbul Asrival
4 01s Ry N e N oms § Sen —ru | 18:30 Meeting with Project Coordinators o= e
2@ | 16 | Mon 11:00 Interviews at KOERI with Project members
I (N (| S B - | 13:00 Interviews at KOERI with Project members - N
3¢ | 17 Tue 109:30 Interviews at KOERI with Project members
i I ) I S — 13:00 Interviews at KOERI with Project members S
4 18 | Wed - o o 07:30 Istanbul — Ankara
_ 10:00 Interview at AFADEM with Project members
| S - N | 14:30 Interview at METU with Project members o o
st |19 | Thu - - 10:00 Interview at AFAD with a Project member
14:00 Meeting with Turkish Evaluators at the Ministry of Development
B ) I S - | 15:30 Mesting with a Turkish Evaluator at Gazi University —
6% | 20 Fri 12:00 Ankara — Istanbul
| (. S S - Report Preparation e e
7 f21 [[sa | ] N Report Preparation = i e T
$# (2 s | = = Report Proparstion R =
9% | 23 _ Mon 10:00 Interviews at KOERI with Project members
| | o o o o cxown __ | 13:00 Interviews at KOERI with Project members -
0% | 24 _ Tue 10:00 Interview at [TU with a Project member
11:00 Interview at IBB with a Project member
s e S | 1400 Interviews at IU with Project members — —
mj2s | Wed S — | Reportprepamaion S
124 | 26 Thu | 04:10 Arrival (Leader and Cooperation Planning)
09:00 Meeting with project coordinator
13:00 Istanbul — Ankara
' - 16:00 Embassy of Japan o - - S - — S
134 | 27 Fri 10:00 Ministry of Education
||| 17:00 Internal Meeting _ . R - o .
14% | 28 | Sat 11:25 Ankara — Istanbul
I O 18:30 Meeting with Japanese project members . == g . .
15@ | 29 7 Sun | 10:00 Meeting with Japanese project members
|| | 16:00 Report preparation _ - S — ol
16" | 30 Mon | 09:00 Report Preparation -
| I R 13:30 Meeting at KOERI - - . B ) 3
17% | 31 Tue | 10:00 JCC Meeting - -
- || 15:30 Visit to Consulate General - - S — - -
187 | Nov | Wed | 12:00 Istanbul — Ankara
1 _ 14:00 Visit to JICA office
15:00 Visit to Embassy of Japan
Ll | 2150 Ankara — Istanbul .
194 | 2 | Thu | 02:10 Istanbul — Tokve - - - B |
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Appendix 4: List of Interviewees

1 Turkish Side .

Counterpart and concerned Organizations

1 Haluk OZENER (KOERI) Project leader 10/30
2 Nurcan Meral OZEL (KOERI) Sub project leader Group 2-1 10/16
3 Dogan KALAFAT (KOERI) Project coordinator Group 1-1 10/17
4 Ali PINAR (KOERTI) Group 1 Co-Leader 1-1 10117
5 Zafer OGUTCU (KOER1) Group 1-1 10/16
6 Cemil GURBUZ (KOERI) Group 1-1 10/23
7 Mustafa Kemal TUNCER (IU) Group 1-2 10/24
8 Ahmet Cevdet YALCINER (METU) Group 2 Leader 2-2 10/18
9 Ysemin KORKUSUZ (KOERI) Group 2-1 1016
10 Ocal NECMIOGLU (KOERI) Group 2-3 10/17
11 Ceren Ozer SOZDINLER (KOERI) Group 2-3 10/17
12 Murat NURLU (AFAD) Group 3 Co-Leader 10/19
13 Erdal SAFAK (KOERI) Group 3 Co-Leader 10/23
14 Oguz OZEL (IU) Group 3-1 10/24
15 Eren UCKAN (KOERI) Group 3-2 10/16
16 Aysegul ASKAN (METU) Group 3-3 10/18
17 Shaghayegh KARIMZADEH (METU) Group 3-3 10/18
18 Gulum TANIRCAN (KOERI) Group 4 Co-Leader 10/17
19 Ahmet DEMIRTAS (AFADEM) Group 4 Co-Leader 10/18
20 Fettah OLCAR (AFADEM) Deputy Manager of AFADEM 10/18
21 Seyhun PUSKULCU (KOERI) Group 4-1 10/17
22 Alev BERBEROGLU (KOERI) Group 4-1 10/17
23 Miktad KADIOGLU (ITU) Group 4-2 10/24
24 Osman KILIC (IMM) Group 4-3 10/24
25 Semih AKTEKIN (MONE) General Director of Teacher Training and Development 10/27
26 Ahmet Erhan ALTUNIZADE (MONE) Project Coordinator 10/27

2 Japanese Side

1) Project
I Yoshiyuki KANEDA JAMSTEC 10/2,10/29-10/31
2 Seckin Ozgur CITAK JAMSTEC 10/6,10/15-10/31
3 Narumi TAKAHSHI JAMSTEC 10/6,10/29-10/31
4 Takane HORI JAMSTEC 10/2,10/29-10/31
5 Hiroaki YAMANAKA TITEC 10/2
6 Taro ARIKAWA Chuo University 10/4
7 Kunihiko KUMAMOTO Edogawa University 10/3
8 Muneo HORI The University of Tokyo 10/10, 10/29-10/31
9 Miho TAKAHASHI Project Coordinator 10/15-10/31

2) JICA
1 Mr. Ali BEKIN JICA Program Officer 10/18-10/19,10/27
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Appendix S: Dispatch of Japanese Experts

As of 30 September 2017
Duration in Turkey (days of travelin Gr
Alame FY2013 FY2014 FY2015 FY2016 FY2017 ,_wws_ @
(Feb 2013 - Mar 2014) (Apr2014 - Mar 2015) (Apr 2015 - Mar 2016) (Apr 2013 - Mar 2017) (Apr 2013 - Present) ol
JAMSTEC | 2013/5/1-2013/5/8 —T(8) [2014/8/23 ~201459/1 | (10) |2015/4726-2015/5/5 | (10) 2016/4/14-2016/415 | (2) |2017/4727- 20174729 | (3) E2BE
| | Yoshiyuki Kagaws 2013/12/22-2013/12/27 (6) |201411/233-01411/27 | (5) | 2015721 ~2015725 |(5) | 2016/112-2016/117 |(6) |2017/524-20171577 | (4)
! |KaNEDA . 2014/3/19 - 2014/3/22 _3 " _ 2015/9/3- 2015/9/13 7_: 2016/12/24-2016/12/29 |(6) |2017/9/17-2017921 | (5)
B | R o N . I 201734201738 | (5) N g
S 2013/4/30 - 2013/5/6 "9 2014828 -20149/1 | (5)  [2015/7/182015/726 | 9) | 2016/6/17-2016/627 | (11) | 2017/4/27- 200757 (1)) | @3) | 1
2 TAKAHASHI | JAMSTEC | 2014/3/16-2014/3/23 |(8) |2014/9/18-2014/927 | (10) |2015/9/5-2015/9/13 |(9) |2016/11/2-2016/11/5 | (4)
S e | l20155313 20155322 | (10) | - o | [ |
sAMSTEC 2013/4129 -2013/5/5 |(7) |2014/6/1-2014/6/6 | (6) |2015/9/5-2015/9/12 |(8) |2016/1L2-2016/11/6 | (5) |2017/9/17-2017/920 (&) | 34y | 2
el . | 2014/8/28 -2014/8/31 | (4) . | | . I L R
7 2013/4/29 ~2013/5/8 |(10) |2014/6/14 ~2014/6/27 | (14) | 2015/4/15-2015/53 | (19) |2016/4/14-2016/4/19 | (6) |2017/4/13-2017/4/18 | (6) | (418) | 1
2013/10/1 - 2013/10/18 | (18) |2014/8/23 -2014/929 | (38) |2015/6/7-2015/6/15 |(9) |2016/4/23-2016/424 | (2) |2017/4/27-2017/516  |(15) |
12013/12/19 (9) |2015/124-2015/2/9  |(17) |2015/7/12-2015/8/L  |(21) |2016/6/11-2016/7/3 | (23) |2017/5/25-2017/6/13  |(20) |
4 SeckinCITAK |JAMSTEC | 2013/12/27 _28 |2015/3/11-2015327 | (17) | 2015/8/31-2015/927 | (28) |2016/8/27-2016/9/13 |(18) | 2017/9/3-2017/921 | (19)
2014/3/13 - 2014/3/30 2016/3/4-2016/3/24 | (21) | 2016/10/31-2016/11/13 | (14)
12016/12/24-2017/1129 | (37)
| N S| S (R N R + 2017/2/22-2017/3/12 (19) | | |
12013/4129-2013/5/5 | (7) | 2015/3/14-2015/3/23 | (10) _ 1201765 200768 @& | 30) |1
5 |Jreuo0GAWA -Emo!l R e - 1 oss oty ||
| Takafumi _ 2015/3/14-20155323 | (10) |2015/6/8-2015/6/16 | (9) | _ 39 |1
6 | KASAYA JAMSTEC _ _ 2015/7/18-2015/7/27 | (10) 7 |
) | |2016313-2016322 (10) || B I I I
7 | Yusaku OHTA | Tohoku sz.. 2013/4/30 - 2013/5/6 (1) | _ 2016/3/13-20165321 | (9) | ] | T [T
Motoyuki KIDO | ToHoku 2013/4/30 - 2013/5/6 | (7) | 2014/9/17 - 201419727 | (11) r REEEE 2017/5/12 [(16) | (48) | 1
| & | jlotoyukt. Univ. | 2014/3/16-2014/3/23 |(8) |2015/3/16 2015321  |(6) | | B )
2013/5/1-2013/5/5 | (5) | 7 2015/9/14-2015/920 | (7) | 0177727-20077731 | (5) | @5) | 2
7 |Tero ARIKAWA | Chuo Univ. | 59131128 2013121 | (#) | 2017226201731 (4 | : | w |
2013/5/1-2013/5/5 | (5) |2014/8/29-2014/9/2 | (5) |2015/9/5-2015/9/12 | (8) | 2016/10/20-2016/10/23 | () 35 |3
10 |Muneo HORT | Tokyo Univ. | 5913/13123 . 2013/12/26 | [(4) 20152121 201512725 | (5) _ 12016/11/2-2016/11/5 _S ..... | |v
11 | Hiroaki o 2013/4530-2013/5/6 | (7) |2014993-2014/9/18 | (16) |2015/9/6-2015925 | (20) |2016/9/3-2016/9/13 | (11) | 3017535017672 [©) | (78 | 3
| YAMANAKA | | 2013/10/1 ~2013/1015 | (15) | | | B _ | _ .
I cihico Edogawa | 2013/5/1-2013/577  [(T) |2014/621 -2014/6/25 | (5) | 2015/4/25-2015/5/2 | (8) | 2016/6/22-2016/6/26 | (5) |2017/a120 - 20174124 ©® | |4
] Dapyey W I8 _cam 2013/12/22-2013/12/28 | (7) | 2014/8/28 -2014/831 | (4) | 2015/7/24-2015/729 |(6) | 2017/3/5-2017/3/8 (4) |2017/9/12-20179N15 | (4) _
bl D |2014/3/21 - 2014/3/26 _|(6) |2014/11/22 -2014/11/27 | (6) | 2015/9/6-2015/9/11 | (7) I A R A .
Fr— Univ.of | 2013A4B0-2013/57 (8) |2014/8/28-201493 | (1) | 2015/4025-2015552 | (§) 20175 - 201781 G) 20079717 - 201779721 79 @n |4
130 e MOTO Hyoss 2013/12/21 - 201312127 | (7) | 2015/9/6 -2015/9/12 | (7) | |
1 20134729 ~2013/5/8 |(10) | 2014826 -201497T () | 2015552015513 | ©9) _ _ @Gn |1
14| VOSHINAGA | AMSTEC | 2013/12/21 -1(5) |
1201312125 || o - o B | i _ N
15 traoti UCHIDA _mw_ﬁw: (20142710 -20042713 [ (4) | | | __ RCRE
— . - - = —d — L - — — - - _ e

\
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[ Katsuhiko 12014/2/10 -2014/2/13 | (4) | - T [ _. @ 1
1 smomt NP I A I N S . B S
T M%mm:m»s» JAMSTEC | 2014/2/10-2014/2/13 _3 | _ | @ |1
.;:\e.ma N .W,zmamo _uo:b:oLSSl:u [(4) | 2014/6/16 - 2014/6/21 ._Ne 12015/7/18-2015/7/29 | (12) N _ 2017/5/5-2017/5/13 (9) | (42) | 1

| YAMAMOTO - | - | |2016/6/18-2016/6/28 | (11) |1 B
19 Takuya NAGAE | NIED 12014/3/13 - 2014/3/16 | (4) | | ) | - @ |3

[ = i .
50 Mwmmhwzo JAMSTEC | | 2014/6/1 - 2014/6/6 () | 6 |2
., Shinichi | _ 2014531 — 2014604 | (5) _uoa\w\oluoa\o\: ® | an |2
2 Miyazakr Kot mm_wllll - D I R
22 | Ryosuke ANI >2_UO | Tokyo Univ. B Noz\m: 2014/6/6 _Rv | _ - i . ] (6) 2

Keisuke B:\MS@ ~2014/9/3 [ (12) _ (12) |2
23 JAMSTEC

|ARIYOSHI | I il - L o _

24 Ken e I 1 2014/9/3 - 2014/9/12 (10) | 2015/9/7-2015/9/18 | (12) 2017/5/31-2017/6/7 | (8) A_..as 3
" HATAYAMA it - - | o |_| | |
55  Kosuke | 1rTEC _ 2014/9/3-2014/9/18  (16) _uoa@s 2015/9/27 | (18) |2016/9/3-2016/9/13 | (11) | 2017/5/25 - 2017/6/10 cw. (5 |3

_ CHIMOTO ! — —_— | -i | |2016/3/7-2016/3/19 | (13) | | R S
26 | Shinichi ISONO | JAMSTEC B - [2014/8/26 - 2014/9/1 | (T) | 2015/9/5-2015/913  (9) | T 1 1T Tae [1
S_meﬁa e [2015/1/24 - 2015/2/5 _ce 2017/1/16-2017/1/28 [ (13) |2017/531  2017/6/10 |(11) | (37) | 3

- - L. _ — 1 _ -l S — ——
_ _ Total (1315)
. "Project 2013/7/2

Miho ;

28| & L AHASH Mﬂ.ﬂas (2017/9/30) (2018/4/30)

26
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Appendix 6: Procured by Japanese Side (JICA Budget)

1) Procured by Japanese Side (JICA Budget

As of 30" September, 2017

No Equipment Specification and Make Unit Total Price Delivery Date Place of Use Related activities and Status
1 mwmm%.ﬁm%oga Nippon Marine Enterprises, LTD. 3 15479640 Yen | 20131226 | KOERI wo%mﬂ__c?__ Ugitgare Hyplace ea,
2 Mwmm%ww“woga . Nippon Marine Enterprises, LTD. |7 35175000 Yen |~o 14318 | KOERI M»FQMMN,__Q_;E_ linitsacepa]paceand |
3 e zm_.z. Kaiyodenshikogyo K.K. |t | semsw ven| 2omom kORI WMWMM;WW»@% g igacemand |
4 | Seafloor Extensometer, Main Unit | Kaiyodenshikogyo K.K. 4 18,913,200  Yen 2014/9/11 KOERI WMMNHML”_& (Al units are in v_mno and.
5 | Seismometer “Tokyo Sokushin 1 12960000 Yen |  2014/825 | Istanbul U(via KOERD) owowmw .w [ (All units are in place and
T 1 1 - ] - || Activity 1-3 (All units are in place and
Global Navigation Satellite operation) One instrument became
6 | System for Crustal Movement Trimble (USA) 2 2,727,000 Yen 2015/7 KOERI malfunction during the usage, so it
Observation was sent to Japan for a repair. Now it
L - - [ e — is repaired and is back to the location.
7 | Electro-magnetometer (LEMI) Lviv Centre of Institute of Space Wommmnoigﬁm_:& 1 2,620,000  Yen 201577 Istanbul U. A<_m WOme Mw_“”,“”w\%.m (All units are in place and
g | Compass Glass Kamishakujii Seisakusho Co. Ltd 1 16524  Yen | 20177727 | KOERI wunwﬁww_ (Allunits are in place and
5 Mmm”m._..w_w_:&:m S_E.wl | Ninon System Sekke, inc. |1 | 108000 Yen| 207221 | KOERL . MMMM% (al :aa..waww_m% and
SN L A BOXX R I I - o
1 | Worksation BOXX ) 1| e cw| 06 | METU | WMMHW_W& (GRS a.mla phws m._a
12 | Workstation BOXX 5 2,000,000 Yen | 20171025 | 4 METU, | KOERI wh%m.wN (All units are in place and
2) Purchased by Turkish side
No Equipment Specification and Make Unit Total Price Delivery Date Place of Use Status
1 | GPRS3GModem | I — — _ 1 B ) 20143 -
2| Computer SR I} o — i ! _ 201473 L o
3 | SolarPanel R . o T S
4 |35°USBHad I o B N N o 0143 l
5 | 8GBRAM I 1 - - 20143 .
|6 | Spare Parts I (. o - - || 201453 | ) - H
7 | Computer | R T 014 | 1
8 | Notebook I | o ) B B ) - - I.| | 014 | -
9 | Solar Panel I - o o N 1 | 2014 ) ;
10 | SUSBHardDisk o N | e -
11 | Spare Parts o . ) - I.||||- I 1 |M§|-.. T S
| 12 | Printer and Computer | S — 1 || B I - 2015 - -
13| lapop | 2015 o -
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14 | OB Weight Apparatus I I | A —T N |
| 15 |ExtemalHD = | e ——— S ] S 015 | ) u
16 | Internal HD _ o BilE B 2015 S
17 | Internal HD 3 2015
18 | Machinery equipment 1 2016
3) Lent from Japanese side
No Equipment Specification and Make Unit Total Price Delivery Date Place of Use Status
OBS(O Bottom | Activity 1-1 (All units were used in
U | gei o,w: otto Owned by JAMSTEC 5 2015/3 KOERI operation and sent back to Japan in
_JhScemopee N L ] L . | September2017)
Activity 1-2 (All units were used but
lost in operation in July 2015. One
2 mmwhﬂmﬂvm%oa Owned by JAMSTEC 2 7 20153 KOERI equipment was found and collected in
| 2017. It was sent back to Japan. The
i | i e . B | (| . - other one is still missing in the Sea.)
Activity 1-2 (All units were used in
3 mwww“%wam_ow%“% Owned by JAMSTEC 3 7 2015/3 KOERI operation and sent back to Japan for
& data analysis in 2015.)
Activity 1-2 (All units are currently in
4 LEMI U use in operation and will be sent back
to Japan by the end of Project.)

28
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Appendix 7: Counterpart Training

As of 30" September 2017

20

Relat
Period - s ed §~_
Scheme Name (Departireand Arival) Visited Institutions and Course Outp A/
ut
1 Hasan Gokhan Guler | 2013/12/10-2014/3/9 PARI (Tsunami Simulation) S 2-2 \
) Ceren Ozer 2014/09/2 —2014/10/19 JAMSTEC/PARI (Tsunami Simulation) 2-2 Q
| Sgzdinler — i - S S .
3 | Baris Unal 2014/10/20 - 2014/12/26 HrmMmZI of Tokyo caam@& mmnfcnwo m§=_»:oa 3-3
_ 4 | Yasemin Korkusuz 2015/07/15 -2015/10/10 The Univ. of Tokye .“uU Uvﬂ»a_n mwngcm_no w:EE.m m:ﬂﬁa:oa 1-1-b
. . o “The C=_<amm_mw.oum ,_,o_n%o Am»nrncm_nm ._dmno:mm numerical Mﬂmqwa of
5 OQE|< m.w_am.mwzl B 2015/09/27 - 2015/12/17 ) reinforced concrete buildings) 32
6 | Yasemin Korkusuz no_m\oq\ou wo._.m.\ow\mo Chuo CE<mnm_|Q A_uwnm:__o ammn.:o:o: m:::_m:on EQEQ& o 2-1
7 _Ceren Ozer Sozdinler 2016/05/23 - 2016/06/17 - Chuo C=_<onm5\ (Numerical ow_ow_m:os method of _.__m_,_ anm::_o:v 2-3
“Chuo Un University (Tsunami prediction based on omnrncm_a o«o_o
Short-Term Training 8 | Hasan Gokhan Guler 2016/10/16 -2016/11/11 simulation - Numerical Modelling of Performance of Rubble Mound 22
U | 1A budest - _— i I | Breakwaters under TsunamiAttack) —
(¢ udget) "Chuo T University (Tsunami prediction based on earthquake ovim
9 | Ezgi Gizem Ciner 2017/07/02 - 2017/08/25 simulation) 2-2
...... S—— | T Attendance to ITS conference in Bali, Indonesia -
10 Basak Hafize 2017/070/2 - 2017/08/18 ﬂrco C:EQE_Q (Tsunami prediction based on earthquake cycle "3
| Bayraktar - T | simulation) -
Tokyo Institute of Technology A.»:»_%m_m method of m:,o:m motion record
11 | Mehmet Safa Arslan 2017/06/11 - 2017/08/26 based on seismic interferometry) 3-1
| | - . S | JAMSTEC Yokohama and etc. S
12 | Omer Kopuz |n.o:>o\3 No_q\ 1028 M,m.:ow: C=_<mn.m:|% Almxﬁmsmoamﬁo_, data m:m_wm_mv 1-3
Chuo Univercity (Numerical Modeling of Tsunami-Structure Interaction
13 | Hasan Gokhan Guler 2017/10/16 - 2017/11/24 (planned) with Computational Fluid Dynamics and Structural Analysis Coupling 22
= i . | Methodology) — e
Japanese government 1| ozlem Karagoz Om:mE@._m CE< noZ\ 5 no:\ou Amr D ch_zo& TITEC for PhD (Velocity Structure Modeling) 3.1
2  (ME d —e | — —— — e = 2 — —————
(MEXT) .muozmo«m 2 | Irfan Kilic 20 K\S mo Kyoto Univ. for PhD (Earthquake Generation Cycle) 2.1
scholarship 5
1 Ahmet Yalciner o | 2014/01/28 - 2014/02/04 I wm.ﬂ..»:a .?..uo: Research Institute ﬁ@.::_ m:s:_m:o:v 2-2
2 | Gulum e»a.mn.mm. - 2014/05/10-2014/05/18 Tohoku, Nagoya (Observation & Discussion) R
3| Hasan Gokhan Guler_ 201407128 - 2014/08/01 Hokaido (AOGS Meeting participation) | 22
4 | D Kalafat
. 1 L B 2014/11/08 - 2014/11/18 JAMSTEC (OBS operation/assembly) 1-1
Business Trip (disbursed u|||mm_.mkimm Tune - - - R o - o
3 | from Japanese-side Operation | 6 | Zafer Ogutcu |
Budget) q|. Ozkan Cok . 2014/11/27-2014/12/14 Ship Operation for OBS (with JAMSTEC Vessel) 1-1
_ 8 | Mehmet Yilmazer e R . .
9 | ErenUckan e 2014/12/14 - no :\ 1 m\ln ~| - Z»:.o:m_ Research Institute of Fire and Disaster AO__ SEA nomom_.o_._ qo_ﬁm& 33
10 | Abdhllah Sahin 2015/02/02 - 2015/02/05 The Univ. of Tokyo(Integrated Earthquake Simulation (IES) System) 33
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11 | Erdal Safak

KOERI 2015/02/15-2015/02/22 Nagoya Univ., A.o_Qo Univ. AO>ZOmrrmUv 3
12 | CemYenidogan | KOERI | 2015/07/11-20150717 Nagoya Univ, Tokyo Univ. E-defense R ] 32
13 | OzkanCok | KOERI
14 | Murat Suvarikli | KOERI 2016/01/11 - 2016/01/17 JAMSTEC (OBS Operation) -1
13 | Zafer Ogutou KOERI . e e S
16 O:EE Tanircan KOERI Nagoya Univ. Agmnauzno to the International io%m:oc and Symposium
————— ———1 25.Feb-2016 - 1-Mar-2016 on Disaster Infomration Literacy-Risk Communicaion between the Media 4-2
17 mm%rcz Puskulcu KOERI and Disaster Research Institutes)
.I_.m T %mmmEE N.mm.r:m:ul T .WOME ] nmIm@c|.no. _lm 12- Zm._...momm ||||| i ,E_o CE<03_Q of Howwo cu%:m::o aomﬁao:o: mEE_m:o: 3090& ) 2-1
e - N | TITEC Agm_%ma of s m:ozm motion records based on seismic
..5.. Asim Omcu Ozel ] U _o-.—z_mo_ml. 24-Jul-2016 o interferometry) o S . 3-1
20 Z Pi KOERI .
-= e | 19-8¢p-2016 - 4-Oct-2016 JAMSTEC (OBS Data Analysis) l-la
21 | Dogan Kalafat KOERI S — o -
22 | ErdalSafk | KOERL | 16-0ct-2016 - 20-Oct-2016 - JAMSTEC & etc. (G3 mesting) o | 32
| mu | Ruken Yazici | KOERI 7T-Nov-2016 - 23-Nov-2016 I Zmo%m University. Kobe CEEE_Q cummmmg_. macmmmo:v 4-1
h
24 N&ﬂou Coskun KOERI .er_AM,_,mO Tohoku University (Fault segment and mac:._oz.x , OBS data l-1a
T | 29-Jan-2017 - 11-Feb-2017 | analysis) — —
25 .@:Bmmlmmmm Arslan | IU - JAMSTEC mm:.o:m Motion gm_wm_mv, Horow: Univ. ﬂmEn_c 3-1
..... wm. Mustafa Kemal H:zmo._.. IR —N -Mar-2017 - _w Mar-2017 ) | .HS,mO Am_aﬁqon._bm:m_._r survey data »:m_v\m_mv _ B 1-2
. Kyoto Univ. (Summit of Research Institutes for Disaster Wﬂmwﬂ%&oa
. 27 | Gulum Tanircan ||~A@wm~ B 16-Mar-2017 - 23-Mar-2017 | & group meeting S 4-3
28 Wo@»: w»_um: | KOERI - G -May-2017 - 17-Jun-2017 | JPGU Conference ﬁ/_pwcrpmv 0BS data mzm_v@m - I-la
29 | Remzi Polat | KOERT | 5-Jun-2017 - 17-Jun-2017 | OBS data an._J.m; - ) I-1a
30 | HalukOzener | KOERI | 28-Jul-2017 - 2-Aug-2017 -  IAG-IASPEI Conference Awoca ?e ma meeting 1-3
u_ AsimOguzQOzel | U o 25-Jul-2016 - 2-Aug-2016 ) Hz,mm mmmam_m Zo:o: >=m_<m_m & :m_nmm s mo__oé.cE 3-1
mu | OzgeCabuk | KOERI | 13-Aug-2017 - Wmlgm.no_q | Tohoku Port management & breakwater _zmwn.m_os 2-2
33 _ _Ahmet Yalciner | METU | 12-Aug-2017-27-Aug-2017 Tohoku Port management & breakwater inspection 22
34 | | Ceren Ozer Sozdinler KOERI 13-Aug-2017 - 27-Aug-2017 Attendance to TS conference in Bali, Indonesia
| . . - . | Tohoku C=_<2.m=% AOoogcm:oa Extensometer Operation: Including m:_u
| 35 | Omer Kopuz KOERI 1-Oct-2017 - 29-Oct-2017 operation "Shinseimaru”) 1-3
I . . Yildiz Tech. . .
Other Fund (KOERY, Yildiz 1 | Abdhllah Sahin Univ 2013/09 E- defense related with Tokyo Univ. N/A
Univ.) 2 | Cem _<o=maomw= | KOERI ~ |a20m00 " | E- defense related with Tokyo Univ. N/A

30
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Appendix 8: Assignment of Counterpart Personnel

b Stress Field analysis

w:ﬁ: inter-plate Rmmm::.m mmnr@:w_no mnm_<m_m
a Seismic tomography

Ali PINAR (KOERI)
Cemil GURBUZ (KOE

le [Receiver function analysis & Crustal Structure
& Survey
F
_ n m_oﬁ_‘oammsmso observations.
1-3 Seafloor extensometer measurement

Cemil GURBUZ (KOE.

| Asli DOGRU (KOERI)

14 _..H,a:o.:?m.me.n.:mm.

Zcmﬁ@ Wmsﬁ_ TUNCER ( IU)

| Erhan ALTUNEL (EOU)

| Takashi TONEGAWA (JAMSTEC)

| Naoki Com:u> ( Horowc Univ.)

RI) | Ktsuhiko SHIOMI (NIED)

RID) | Takashi TONEGAWA (JAMSTEC)

. Yasuo OGAWA (TITEC)
Motoyuki KIDO (Tohoku.Univ.)

| Yasutaka IKEDA (Tokyo Univ.)

| Gokhan KARCIOGLU (IU)

Kivanc KEKOVALL (KOERI)
Remzi Polat (KOERI)

Zeynep COSKUN (KOERI)
Yavuz GUNES (KOERI)

Fatih TURHAN (KOERI)
Tugbay KILIC (AFAD)

Sami ZUNBUL (AFAD)
Kenan YANIK (AFAD)

Recai F. KARTAL (AFAD)
Meltem TURKOGLU (AFAD)
Dogan KALAFAT (KOERI)
Ali PINAR (KOERI)

Levent GULEN (SAU)

Uomm: N>W>M>H QAOMWD
Metin KAHRAMAN (KOERI)
Dogan AKSARI (KOERI)

| Tugce AFACAN (KOERI)

Sezin GUVERCIN (KOERI)
Dogan AKSARI (KOERI)

Tugee AFACAN (KOERI)
Haluk OZENER (KOERI)

Semih ERGINTAV (KOERI)
Fetih BULUT (KOERI)

Omer KOPUZ (KOERI)

Namik CAGATAY (ITU)

Levent GULEN (SAU)

As of October 2017
Responsibility in the Project Turkish side Japanese side
1 |Project Leader (Project Manager) B _ Haluk OZENER (KOERID) Yoshiyuki KANEDA (JAMSTEC)
2 i.m.cc Project Leader e Nurcan Meral OZEL Cﬂmwlc - Narumi TAKAHASHI (JAMSTEC)
3 Project Coordinator _Dogan KALAFAT QAONWD Seckin CITAK C.»Zm._,mg
Group (Activity) Group Leader and Sub-leader Turkish Member Japanese member
Output 1) Earthquake Source Model is created. Ali PINAR (KOERI) Yoshiyuki KANEDA (JAMSTEC)
Oguz OZEL (1.U)
1-1 Long-term sea-bottom seismic observations. Dogan KALAFAT (KOERI) Narumi TAKAHASHI (JAMSTEC) Zafer OGUTCU (KOERI) Seckin CITAK (JAMSTEC)
| Murat SUVARIKLI (KOERI)
_ s o Ozkan COK (KOERI) .
@ [Micro earthquake analysis Ali PINAR (KOERI) Koichiro OBANA (JAMSTEC) Dogan KALAFAT (KOERI) Yojiro YAMAMOTO (JAMSTEC)

Katsuhiko SHIOMI (NIED)

Yojiro YAMAMOTO (JAMSTEC)

| Katsuhiko SHIOMI (NIED)

| Takafumi KASAYA JAMSTEC)

Keiichi TADOKORO (Nagoya Univ.)
Yusaku OHTA (Tohoku Univ.)

Yuzuru YAMAMOTO (JAMSTEC)
Tameto HAYASHI (JAMSTEC)

| Mehmet Dincer KOKSAL (SAU) Arito SAKAGUCHI (Yamaguchi Univ.)
Output 2) Tsunami prediction based on earthquake Ahmet Cevdet YALCINER (METU) Takane HORI (JAMSTEC)
cycle simulation is established.
2-1 Earthquake cycle simulations. Nurcan Meral OZEL (KOERI) Takane HORI (JAMSTEC) A. Ozgun KONCA (KOERI) Mamoru HY QDO (JAMSTEC)
Ysemin KORKUSUZ (KOERI) Keisuke ARIYOSHI (JAMSTEC)
Gulum TANIRCAN (KOERI) Ryoko NAKATA (JAMSTEC)
Gulten Polat (KOERI) Ryosuke ANDO (AIST)
] || e I | - . I | Shin’ichi MIYAZAKI (Kyoto Univ.)
22 [Tsunami simulations. Ahmet Cevdet YALCINER ( QSmHS | Taro ARIKAWA (Chuo Univ.) Hasan Gokhan GULER (METU) | Hiroaki TSUSHIMA (MRI-J 33
| Betul AYTORE (METU) Toshitaka BABA (Tokushima Univ.)
| R - — — _ . | Sena ACAR (METU)

31
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2-3 |Tsunami scenario database for sea of Marmara.

2-4 .__Euno&._mm early detection capacity.

| Ocal NECMIOGLU (KOERT)

Ocal NECMIOGLU (KOERI)

| Taro ARIKAWA (Chuo Univ.)

| Masaru NAKANO (JAMSTEC)

Nurcan Meral OZEL (KOERI)
Lutfi SUZEN (METU)

Ceren CANKAYA (METU)
Dungu TUFEKCI (METU)
Ozge CABUK (METU)
Erolcan AKDOGAN (METU)
Ezgi CINER (METU)

Nilay BASARIR (KOERI)
Sinan OZEREN (ITU)

| Ceren Ozer SOZDINLER (KOERI)

Koray Kaan Ozdemir (METU)
Nurcan Meral OZEL (KOERI)
Nilay BASARIR (KOERI)
Basak FIRAT (KOERI)

Yildiz ALTINOK (IU)

Oguz OZEL (I1U)

Hakan ALCIK (KOERI)

| Hiroaki TSUSHIMA (MRI-JMA)
Toshitaka BABA (Tokushima Univ.)

| Takeshi NAKAMURA (JAMSTEC)

Hiroyuki FUITWARA (NIED)

Output 3) Seismic characterization and damage
prediction is made.

Erdal SAFAK (KOERI)
Murat NURLU (AFAD)

Muneo HORI (Tokyo Univ.)

3-1 [Modeling and analysis of sub-soil structure and
Estimation of strong ground motion

3-2 Seismic assessment of structures using
ladvanced numerical analyses and large-scale
lexperiments.

3-3 |Hazard map development

Oguz OZEL (IU)

| Eren UCKAN (KOERI)

Aysegul ASKAN (METU)

| Masafumi MORI Qﬂmo%m Univ.)

Hiroaki YAMANAKA (TITEC)

| Erdal SAFAK (KOERI)

Eren UCKAN (KOERTI)
Mehmet Safa ARSLAN (1U)
Eseref YALCINKAYA (IU)
Ozlem KARAGOZ (COMU)
Karin SESETYAN (KOERI)
Aysegul ASKAN (METU)
Eren TEPEUGUR (AFAD)
Murat BEYHAN (AFAD)
_Tugbay KILIC (AFAD) _
Cem YENIDOGAN (KOERI)
Murat Altug ERBERIK (METU)
T. Selcuk KOKSAL (AFAD)

| Onder UMUT (KQERT)

Kosuke CHIMOTO (TITEC)

Hiroshi TAKENAKA (Okayama Univ.)
Ken HATAYAMA (NRIFD)

Michihiro OHORI (Fukui Univ.)
Seckin CITAK (JAMSTEC)

_ .H.n_n.:u\m NAGAE .AmeovS C.:.?.v .....
Seckin CITAK (JAMSTEC)

Muneo HORI (Tokyo Univ.) Altug ERBERIK (METU) -
Shaghayegh KARIMZADEH
(METU)
Eyup Orcun OZDEMIR (METU)
Nazan KILIC (AFAD)
Emin Yahya MENTESE (IMM)
Output 4) Disaster education materials are improved | Gulum TANIRCAN (KOERI) Kunihiko KUMAMOTO (Edogawa U.)
by utilizing research findings. Ahmet DEMIRTAS (AFADEM)

4-1 Disaster prevention education program

42 |Effective use of media in the dissemination of
information.

Gulum TANIRCAN (KOERI)

Miktad KADIOGLU (ITU)

Yoshiyuki KANEDA (JAMSTEC/
Kagawa Univ.)

| Mayumi SAKAMOTO (Univ. of
Hyogo)

32

Seyhun PUSKULCU (KOERI)
Ocal NECMIOGLU (KOERI)
Yavuz GUNES (KOERTI)
Selda A. POYRAZ (KOERI)
Alev BERBEROGLU (KOERI)
Ibrahim TART (Istanbul AFAD)
| Ahmet DEMIRTAS (AFADEM)
Dogan KALAFAT (KOERI)
Ocal NECMIOGLU (KOERI)
Ruken YAZICI (KOERTI)
Ramazan SEVINC (AFAD)

| Kunihiko KUMAMOTO (Edogawa U.)
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4-3 Disaster BN:NMmEoEl_u_Mnl_::m. .Hrn.oc|mr.~mo
regional disaster prevention community.

| Osman KILIC (IMM)

| Hiroyuki FUITWARA (NIED)

Miktad KDIOGLU (ITU)
Seyhun PUSKULCU (KOERI)
Fettah OLCAR (AFADEM)

33
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Appendix 9: Operation Budget

-

Japanese Side (Currency, Turkish Lira)
Ttems FY2013 FY2014 FY2015 FY2016 FY2017 Total
July 2013 - Mar 2014 Apr2014 — Mar 2015 Apr 2015 — Mar 2016 Apr 2016 — Mar 2017 Apr2014 - Sep. 2017
1 | Operating expenses | 154888 | 5461950 | 58257.57 - 90,944.76 2298513 24229531 |
| Air Fare (Domestic Flights & [ |
2 | Japan Trips for Turkish 164,991.80
) ..ermamqn_._mOv o 3989.00  de62282 0 463459.00 5315898 | 14.872.00 |
3 Travel expense (excepting air | 125.851.13
| fare) )  6.203.03 224%.8 | ) 1957426 | 4219955 | 3537743 T
A | Honorarium m_.uvmwv::m u_bw: 000 | 000 | .|.|||o..oo.!.1 000 This item was removed. I ——
5 _ .IO@-.;.nmm (local consuftant) 000 | 0.00 | 0.00 - 0.00 000 | 0 |
al Meeting/Convention 4,766
| | expenses . 9%00 237600 L10000 |  300.00 This item wasremoved. | R g
7 | Construction Cost 0.00 0.00 0.00 0.00 This item was removed. 0.00
Total 26,670.88 126,115.18 125,280.83 186,603.29 73,234.56 537,904.74
Note) Budget to dispatch Japanese experts (Appendix 5) is not included in the table above,
Turkish Side
1) KOERI (Currency, Turkish Lira)
Items FY2013 FY2014 FY2015 FY2016 FY2017 Total
_1| Domestic & international travel cost of the Turkish researchers | 15187 | 27591 | 4225 1782 | 22471 . 87300
_ Study Related AOoEmm attendance, Establishment of stations, _ _ 107.468
2| Purchase of Progam) — 0 98618 0. o 885 e
3 | Handling charge for importing the equipment 6075 42.881 | . 8185 | 6242 | 7537 70920
Running cost of the equipment including supplies and auw: _ 0 40223
4 | expenses, Office Maintenance - - i 0 10329 0] 29.894 - | Wil
5| Meeting/ conventioncost - 5051 | 0 —— (Ol o I N ol 5,051
a Purchase of equipment ] 28,125 o 68,577 42,197 |  250.150 ) |uw|w 049 |
q ch@:ﬁF for ocean m:&w I 36000 @ 330808 @ 70000 | o | 47200 484, oom |
8| Printing 0 9,794 0 0 Q 9794
Total 90,438 | 588,598 124,607 304,112 86,059 1,193,814
2)IU (Currency, Turkish Lira)
Items FY2013 FY2014 FY2015 FY2016 FY2017 Total
1 | Domestic travel cost of the Turkish researchers - 5000 @ 4000 . 5000 | 6.000 20,000 40.000
2| Study Related _(Field Observation Related) 0 21.500 8,500 0o ol 30,000
Total 5,000 25,500 13,500 6,000 20,000 70,000
3)METU - (Data from 2013~2015 is an estimation)
Items FY2013 FY2014 FY2015 FY20i6 FY2017 Total
| 1| Domestic travel cost of the Turkish researchers | - ,500 TL - 2,000 TL 3,000 TL 2,000 TL 360 USD 8,500 TL
2 International travel cost of the Hc_‘w_m: researchers ) 0 Ll e S YE T | 3000USD | 4,500 USD + 7,860 USD |
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3 | Equipment Purchase

1,000 USD

. 1,000 USD 2,000 USD

4 | Meeting Cost 480 USD 0 USD 480 USD
8,000 TL

5 | Other expenses 0 | 5.000Y T 3,0002 ™ 1,200 USD 0 USD + 1,200 USD
Total 1,500 TL _ 7,000 TL 6,000 TL 22,730 USD 5,060 USD 14,500 TL

+ 27,790 USD

1) new HD for HPC, air conditioning of the room, updating the server, 2) external HD, PC peripherals.
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fTRERS: mREI A b
I h=
Y F—sS— MK - BAGRIKRS
1 Haluk OZENER (KOERI) Project leader 10/30
2 Nurcan Meral OZEL (KOERI) Sub project leader Group 2-1 10/16
3 Dogan KALAFAT (KOERI) Project coordinator Group 1-1 10/17
4 Ali PINAR (KOERI) Group 1 Co-Leader 1-1 10/17
5 Zafer OGUTCU (KOERI) Group 1-1 10/16
6 Cemil GURBUZ (KOERI) Group 1-1 10/23
7 Mustafa Kemal TUNCER (IU) Group 1-2 10/24
8 Ahmet Cevdet YALCINER (METU) Group 2 Leader 2-2 10/18
9 Ysemin KORKUSUZ (KOERI) Group 2-1 10/16
10 Ocal NECMIOGLU (KOERI) Group 2-3 10/17
11 Ceren Ozer SOZDINLER (KOERI) Group 2-3 10/17
12 Murat NURLU (AFAD) Group 3 Co-Leader 10/19
13 Erdal SAFAK (KOERI) Group 3 Co-Leader 10/23
14 Oguz OZEL (IU) Group 3-1 10/24
15 Eren UCKAN (KOERI) Group 3-2 10/16
16 Aysegul ASKAN (METU) Group 3-3 10/18
17 Shaghayegh KARIMZADEH (METU) Group 3-3 10/18
18 Gulum TANIRCAN (KOERI) Group 4 Co-Leader 10/17
19 Ahmet DEMIRTAS (AFADEM) Group 4 Co-Leader 10/18
20 Fettah OLCAR (AFADEM) Deputy Manager of AFADEM 10/18
21 Seyhun PUSKULCU (KOERI) Group 4-1 10/17
22 Alev BERBEROGLU (KOERT) Group 4-1 10/17
23 Miktad KADIOGLU (ITU) Group 4-2 10/24
24 Osman KILIC (IMM) Group 4-3 10/24
25 Semih AKTEKIN (MONE) General Director of Teacher Training and Development 10/27
26 Ahmet Erhan ALTUNIZADE (MONE) Project Coordinator 10/27
2 HAM

) Yav=7 bk

1 AW AT JAMSTEC 10/2,10/29-10/31
2 Seckin Ozgur CITAK JAMSTEC 10/6,10/15-10/31
3 s JAMSTEC 10/6,10/29-10/31
4 T JAMSTEC 10/2,10/29-10/31
5 i 38 TITEC 10/2
6 Il KER W K 10/4
7 MRA LR R 10/3
8 R i SnbNES 10/10, 10/29-10/31
9 e ER TaYzr NREE 10/15-10/31
2) HARKfFEAE
1 R R BE hJL o H A RAE 10/26,11/1
2 BpH K— Sy 10/26,11/1
2) HAREFA
1 TR Shie TEA AL VT — VEEE 10/31
2 [+ TEA AL VT — )L 10/31
2) JICA
1 TIF BAR MV RBEFTR 11/1
2 e 759 R 11/1
3 I 52K FTE 10/31,11/1
4 Mr. Ali BEKIN TRy T h AT P — 10/18-10/19,10/27
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