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D
) AFAD

Deprem riskini azaltmada ve depremin etkileriyle bas edebil-
mede hazirlikli ve direncli bir toplum olusturulmasi amaciyla hazir-
lanan Ulusal Deprem Stratejisi ve Eylem Plani'nin (UDSEP-2023) ilk
stratejisi deprem bilgi alt yapisi konusundaki Ar-Ge ¢alismalarinda
koordinasyonun saglanmasi ve oncelikli Ar-Ge alanlarinin belirle-
nerek desteklenmesidir. Bu amacla, AFAD Baskanligi tarafindan
deprem konusuyla ilgili arastirmalarda oncelikli alanlarin belirle-
nerek bu alanlarda cok disiplinli ve gidimld arastirma projelerinin
gelistirilmesi icin 2012 yilinda Ulusal Deprem Arastirma Programi
(UDAP)] faaliyetlerine baslanilmistir.

UDAP, yeni bilgiler tretilmesi ve problemlerin ¢ozilmesi icin
bilimsel calismalarin desteklenmesi, deprem konusundaki arastir-
malarin ¢ok katiimcili yapiya ve uygulamaya aktarilabilecek pro-
jelere donusturilerek tlke kaynaklarinin etkin ve verimli kullanil-
masi amaci ileyerbilimleri, deprem muhendisligi ve sosyal bilimler
bilesenlerinden olusmaktadir.

o Dr. Mehmet GULLUOGLU
2012 ve 2018 ylllar.| a.ra5|ndak|-doner.n, afet ve deprem konula- AFAD Baskani

rinda arastirma ve gelistirme faaliyetleri acisindan Baskanligimiz

icin yogun ve basarili olarak gecmistir. Ozellikle afet risklerinin

azaltilmasi ve hazirlik alanlarinda tlkemiz ve kurumumuz adina onemli islere imza atilmistir. Kitapgik

icinde ayrintilarini bulacaginiz Kamu - Universite isbirliginde gerceklestirilen UDAP destekli bu projeler

ile deprem bilgi altyapisinin gelistirilmesi, deprem tehlike analizleri ve tehlike haritalarinin gelistiril-

mesi, depreme giivenli yerlesme ve yapilasmanin saglanmasi, tarih ve kiltlir mirasinin depremlerden

korunmasi ve depremlere iliskin egitim ve bilinglendirilme faaliyetlerinin gelistirilmesine yonelik dnemli

katkilar saglanmistir.

Ulusal Deprem Arastirma Programi ile 2018 yili sonu itibariyle toplam 41 projeye destek saglanmis
olup 7 adet yazilim ve uygulama gelistirilmis; 105 arastirmaci ile 32 bursiyer projelerde yer almis ve 70’e
yakin ulusal ve uluslararasi yayin gercgeklestirilmistir.

Risk azaltma ve hazirlik alanindaki arastirma ve gelistirme projelerinin, bundan sonraki yillarda da
desteklenmesi ile Kurumumuz 2019-2023 hedefleri dogrultusunda afetlere karsi direncli bir toplumun
olusturulmasina olumlu katkilari olacagina inaniyoruz.

AFAD tarafindan yurdtulen Ulusal Deprem Arastirma Programina katki veren basta proje yuritu-
clleri olmak Uzere emedgi gecen herkese tesekkir eder, 2012-2018 yillari arasinda basariyla yiritilen
ve tamamlanan projelerin siz dederli paydaslarimiza sunulmasina yonelik hazirlanan bu kitapcigin calis-
malarinizda faydali olmasini temenni ederim.

Dr. Mehmet GULLUOGLU
AFAD Baskani
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The first strategy of the National Earthquake Strategy and Action Plan (UDSEP-2023), which is pre-
pared to empower a society that is well prepared for seismic risk reduction and resilient to seismic risk
and capable of coping well in the face of earthquakes and is to coordinate the R & D efforts for the earth-
quake information base and establish the priority R & D areas for support. In this regard, the National
Earthquake Research Programme (UDAP] was launched in 2012 by the AFAD Presidency to establish the
priority areas in earthquake-related researches and to develop multidisciplinary and guided research
projects in these areas.

UDAP aims to produce information and support scientific studies in order to solve problems and to
transform the researches on earthquake into projects which can be transferred to a participatory struc-
ture andimplementation. In order to better understandingof earthquakes, earth sciences are composed
of earthquake engineering, and social sciences components.

AFAD has proved fruitful research and development activities on disaster and earthquake between
2012 and 2018. Especially, in the field of disaster risk reduction and preparedness, important works were
carried out on behalf of our country and our organisation.

The projects conducted with Public-University co-operation supported by UDAP has contributed to
enhancement of the earthquake information base, revision of earthquake hazard analysis and hazard
maps, development of earthquake safe settlements and earthquake resistant construction, the protec-
tion of the historic and cultural heritage from earthquakes, and the education and awareness-raising
activities on earthquakes.

Until the end of 2018, within the scope of the National Earthquake Research Programme 41 projects
were supported, 7 software and applications were developed, 105 researchers and 32 scholars took part
in projects and nearly 70 national and international publications were made.

We believe that the support of research and development projects in the field of risk reduction and
preparednesswillcontribute to building a resilient society against disasters in line with 2019-2023 tar-
gets.

| would like to extend my thanks to all those who have contributed to the National Earthquake Re-
search Programme conducted by AFAD, especially to the principal investigators.

| wishthat this booklet, which presents the projects that have been completed successfully between
2012 and 2018 to the esteemed readers, will be useful in your researches.

Dr. Mehmet GULLUOGLU
Head of AFAD
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AFAD Afet ve Acil Durum Yonetimi Baskanligi
AFAD-RED Deprem Hasar ve Kayip Tahmin Programi

ATAG Aktif Tektonik Arastirma Grubu

AFADSIM AFAD Similasyon Modeli

CBS Cografi Bilgi Sistemi

GPR Yer Radari

GPS Kiresel Konumlama Sistemi

iTU Istanbul Teknik Universitesi

Mb Cisim Dalgasi Buyukligi

ML Yerel Buyuklik

Ms Yiizey Dalgasi Biyiklugu

Mw Moment Blyukligu

MTA Maden Tetkik Arama Genel Midirligu

oDnTU Orta Dogu Teknik Universitesi

PGA En Biyiik Yer lvmesi

PGV En Biyuk Yer Hizi

PSA En Bliyiik Spektral lvme

STK Sivil Toplum Kurulusu

TABB Tarkiye Afet Bilgi Bankasi

TEKDIY Tsunami Etkilerine Karsi Direncli Yerlesimler icin Pilot Calisma
TUPAP Tarkiye Ulusal Paleosismoloji Arastirmalari Programi
TUBITAK Tirkiye Bilimsel ve Teknolojik Arastirma Kurumu
UDAP Ulusal Deprem Arastirma Programi

UDSEP Ulusal Deprem Stratejisi ve Eylem Plani

ULAKBIM Ulusal Akademik Ag ve Bilgi Merkezi
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AFAD Disaster and Emergency Management Authority

AFAD-RED AFAD-Rapid Earthquake Damage

ATAG Active Tectonics Research Group

AFADSIM AFAD Simulation Module

CBS Geographic Information System

GPR Ground Penetrating Radar

GPS Global Positioning System

iTO Istanbul Technical University

Mb Body Wave Magnitude

ML Local Magnitude

Ms Surface Wave Magnitude

Mw Moment Magnitude

MTA General Directorate of Mineral Research and Exploration
oDTU Middle East Technical University

PGA Peak Ground Acceleration

PGV Peak Ground Velocity

PSA Pseudo Spectral Acceleration

STK Non Govermental Organization

TABB Turkish Disaster Data Bank

TEKDiY A Pilot Study for The Resistant Settlements Against The Tekdiy-Tsunami Impact
TUPAP Within the National Paleoseismology Research Program of Turkey
TUBITAK The Scientific and Technological Research Council of Turkey
UDAP National Earthquake Research Program

UDSEP National Earthquake Strategy and Action Plan-NESAP-2023

ULAKBIM Turkish Academic Network and Information Center
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ULUSAL DEPREM
ARASTIRMA PROGRAMI (UDAP)

Ulusal Deprem Arastirmalari Programinin amaci, yeni bilgilerin dretilmesi, bilimsel yorumlarin yapil-
masi veya teknolojik problemlerin ¢ozimlenmesi icin bilimsel esaslara ve etik kurallara uygun olarak
yapilan calismalari destekleyerek, tUlkemizin deprem konusundaki arastirmalarinin ¢ok katilimci yapiy-
la, ihtiyaclara yonelik ve uygulamaya aktarilabilecek sonuclar iceren projelerle Ulke kaynaklarinin etkin
ve verimli kullanilmasini saglamaktir.

Program Afet ve Acil Durum Yonetimi Baskanligi tarafindan yiiriitilmekte olup hedef kitlesi Universi-
teler, Sivil Toplum Kuruluslari ve Kamu Kurumlaridir. Program 2012-2023 yillari arasini kapsayacak
sekilde 10 yil planlanmistir. Program, depremlerin daha iyi anlasilmasi acisindan yerbilimleri bileseni,
depreme glvenli yerlesme ve yapilasma konusunda ilerleme kaydetmek i¢cin deprem miihendisligi bile-
seni ve depremle bas edebilmek icin sosyal bilimler bileseninden olusmaktadir.

Programin arka planini olusturan Ulusal Deprem Stratejisi ve Eylem Plani (UDSEP-2023) Programin
uygulama stratejisine kilavuzluk edecek olup, programin hedefleriile ortisen UDSEP hedeflerine ulasil-
masi icin planlanan eylemlerin gergeklesme donemleri, programin onceliklerinin belirlenmesinde reh-
ber vazifesi gormektedir.

TURKIYE DEPREM TEHLIKE HARITASI 2
[ive -0

afadbaskanlik
AFET VE ACIL DURUM YONETIMI BASKANLIGI
. Deprem Dairesi Bagkanligi
N A Universiteler Mah. Dumlupinar Bulvari No: 159
N\ (Eskigehir Yolu 9. Km) Gankaya/Ankara- TURKIYE

e e
p ©

Artvin

Diyarbakir

Mardin

Bu harita, Afet ve Acil Durum Yonetimi Baskanligi (AFAD) tarafindan Ulusal Deprem Aragtirma Programi (UDAP)
kapsaminda desteklenen UDAP-G-13-06 kod no'lu “Tiirkiye Sismik Tehlike Haritasinin Giincellenmesi” baglikli Agl KLAMALAR K
projenin sonuglari kullanilarak hazirlanmistir.

EN BOYUK YER IVMESI (g)

Bu harita, zemin kogulu (Vs)w =760 m/s esas alinarak hazirlanmigtir. Yerel zemin kosullarinin neden olabilecegi DUSUK C —— YOKSEK

sivilagma, biyltme, farkli oturma gibi tehlikeleri igermemektedir. TEHLIKE TEHLIKE
00 01 02 03 04 05

Kaynak Gosterme; Bu haritanin kullaniimasinda “AFAD, 2018. Tiirkiye Deprem Tehlike Haritasi” seklinde kaynak 50 YILDA ASILMA OLASILIGI %10

belirtiimesi gerekmektedir. (TEKRARLANMA PERIYODU 475 YIL)

2018@ Haritanin telif ve iktibas hakki AFAD ?a§kan|l§|na aittir. AFAD"In yazili izni alinmadan elektronik, optik, 0 100 200 40?(M
y

mekanik veya diger yollarla ¢og gerekli hukuki yollara " ils
bagvurulacaktir. Gol [ ] ismn ——
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NATIONAL EARTHQUAKE

®
RESEARCH PROGRAMME AFAD
(UDAP)

The aim of the National Earthquake Research Programme is to ensure the efficient use of the resources
of the country by the projects of which outcomes meet the needs and transfer into the implementation.
The programme supports studies conducted in accordance with scientific principles and ethical rules in
order to produce information, make scientific comments or solve technological problems.

The programmeis carried out by the Disaster and Emergency Management Authority and the target group
of the programme is the Universities, Non-governmental organisations, and GovernmentalAgencies.
The programme is planned to be carried out between 2012 and 2023. In order to better understandingof
earthquakes, earth sciences are composed of earthquake engineering to make progress in Safe Set-
tlements and Earthquake Resistant Construction, and social sciences components to build capacity in
coping with earthquakes

The National Earthquake Strategy and Action Plan (UDSEP-2023), which is the background to the pro-
gramme, guides the implementation of the programme. The periods of realisation of the actions to be
planned to achieve the objectives of UDSEP that coincide with the objectives of the programme guides in
determining the priorities of the programme.

.gifﬁw.ﬁﬁ
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ARASTIRMA PROGRAMI (UDAP)

Desteklenen projeler (2012 ve 2018 yil sonu itibariyle tamamlanan projeler)

PROJE NO PROJE ADI PROJE YURUTUCUSU UNIVERSITESI
UDAP-G-12-01 | Turkiye Afet Bilgi Bankasi Dog. Dr. B. Burcak Basbug ERKAN | ORTA DOGU
TEKNIK
UNIVERSITESI
UDAP-G-12-03 |istanbul'da Afet Sonrasi  Gegici | Doc. Dr. Himmet KARAMAN [STANBUL
Barinma Alanlarinin Tespitine Yonelik TEKNIK . .
Model Gelistirilmesi UNIVERSITESI
UDAP-C-12-04 Deprem Tehlikesine Maruz Tirkiye | Doc. Dr. Beyza TASKIN ISTANBUL
Tiri Betonarme Binalar Igin Kirilgan- TEKNIK
lik Egrilerinin Tiretilmesi UNIVERSITESI
UDAP-C-12-13 CANKUS: insansiz Hava Araclari Kul- | Doc. Dr. Selim TEMIZER ORTA DOGU
lanilarak Kendi Kendine veya Uzaktan TEKNIK
Kontrolli Olarak Hareket Edebilen, UNIVERSITESI
Deprem Hasar Gozlem ve Kurtarma
Sistemlerinin Gelistirilmesi ve Afet
Kurtarma Sistemlerin Entegrasyonu
UDAP-C-12-14 Tsunami Etkilerine Karsi Direncli Yer- | Prof. Dr. Ahmet Cevdet YALCINER ORTA DOGU
lesimler icin Pilot Calisma; TEKDIY TEKNIK
UNIVERSITESI
UDAP-C-12-15 | Tirkiye Ulusal Sismik Kayit Agi | Doc. Dr. Mehmet OZYAZICIOGLU ATATURK .
icin mw, ms ve ml Buyiklik Tayin UNIVERSITESI
Olceklerinin Gelistirilmesi Program-
lanmasi ve Kalibrasyonu
UDAP-G-13-14 Ortuld Aktif Faylarin Yerlerinin Yeralti | Yrd. Dog. Dr. Cahit Caglar YALCINER | CANAKKALE
Radari (GPR) Yontemiyle Belirlenmesi ONSEKIZ
MART
UNIVERSITESI
UDAP-G-13-15 Glney Marmara Diri Faylarinin Yizey | Doc. Dr. Volkan KARABACAK QSMANGAZI
Ozelliklerinin  “Yersel Lidar” Kul- UNIVERSITESI
lanilarak Olgtlmesi ve Modellenmesi
UDAP-G-13-16 | Geyve (Sakarya) - Bandirma (Balikesir) | Prof. Dr. H. Serdar AKYUZ ISTANBUL
arasinda Kuzey Anadolu Fay Zonunun TEKNIK
Paleosismolojisi UNIVERSITESI
UDAP-G-13-17 Eskisehir Fay Zonunun Paleosismolo- | Prof. Dr. Erhan ALTUNEL QSMANGAZI
jisi UNIVERSITESI
UDAP-G-13-18 | Edremit Korfeziile Balikesirili Arasin- | Prof. Dr. Hasan SOZBILIR DOKUZ EYLUL
da kalan Diri Faylarin Tektonik Jeo- UNIVERSITESI
morfolojisi ve Paleosismolojisi
UDAP-G-13-19 | Kitahya Fayinin Paleosismolojisi Prof. Dr. Erdin BOZKURT ORTA DOGU
TEKNIK
UNIVERSITESI
UDAP-C-13-06 | Turkiye Sismik Tehlike Haritasinin | Prof. Dr. Sinan AKKAR BOGAZiCi
Giincellenmesi UNIVERSITESI

— 0
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Endorsed Projects (The Projects which were completed between 2012 and 2018)

PROJE NO PROJE ADI PROJE YUORUTUCUSU UNIVERSITESI
UDAP-G-12-01 | Turkish Disaster Data Bank Assoc.Prof.Dr. Berna Burcak BASBUG | MIDDLE EAST
ERKAN TECHNICAL
UNIVERSITY
UDAP-C-12-03 | Building a model to determine the | Assoc.Prof.Dr. Himmet KARAMAN ISTANBUL
location of the temporary housing TECHNICAL
centers following a disaster in Istan- UNIVERSITY
bul
UDAP-C-12-04 | Generating the fragility curves for | Assoc.Prof.Dr. Beyza TASKIN ISTANBUL
reinforced concrete buildings in TECHNICAL
earthquake-prone Turkey UNIVERSITY
UDAP-G-12-13 | CANKUS: Development of the re- | Assoc.Prof.Dr. Selim TEMIZEL MIDDLE EAST
mote controlled or autonomous TECHNICAL
earthquake damage observation and UNIVERSITY
rescue systems by using CanKus un-
manned aerial vehicles
UDAP-C-12-14 | A Pilot study for the resistant settle- | Prof. Dr. Ahmet Cevdet YALCINER MIDDLE EAST
ments against the Tekdiy-Tsunami TECHNICAL
impact UNIVERSITY
UDAP-C-12-15 | Development, programming and cal- | Assoc.Prof.Dr. Mehmet ATATURK
ibrating Mw, Ms and MLl magnitude | OZYAZICIOGLU UNIVERSITY
scales for the benefit of National
Seismological Network of Turkey
UDAP-G-13-14 | Determination of buried faults by us- | Assist.Prof. Cahit Caglar YALCINER CANAKKALE
ing Ground-Penetrating Radar (Gpr) ONSEKIZ MART
UNIVERSITY
UDAP-G-13-15 | Modelling and measuring the sur- | Assoc.Prof. Dr. Volkan KARABACAK | OSMANGAZI
face characteristics of the South UNIVERSITY
Marmara Active Fault by using
“Ground Lidar” on the Active Faults
and Earthquake Work
UDAP-G-13-16 |The Paleoseismology of the North | Prof. Dr. H. Serdar AKYUZ ISTANBUL
Anatolian Fault Zone between Geyve TECHNICAL
(Sakarya) - Bandirma (Balikesir) UNIVERSITY
UDAP-G-13-17 | Paleoseismicity of the Eskisehir | Prof. Dr. Erhan ALTUNEL OSMANGAZ|
Fault Zone UNIVERSITY
UDAP-G-13-18 | The Tectonic Geomorphology and | Prof. Dr. Hasan SOZBILIR DOKUZ
Paleoseismology of The Active Faults EYLUL
Between Gulf of Edremit and Balike- UNIVERSITY
sir Region
UDAP-G-13-19 | Paleoseismicity of the Kiitahya Fault | Prof. Dr. Erdin BOZKURT MIDDLE EAST
TECHNICAL
UNIVERSITY
UDAP-C-13-06 | Revision of the Seismic Hazard Map | Prof. Dr. Sinan AKKAR BOGAZICI
of Turkey UNIVERSITY
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masi: Kuzey Anadolu Fayi-Izmitpilot
bolge ¢alismasi

UDAP-C-13-07 Gediz Grabeninin Dodu Kesimindeki | Yrd. Dog. Dr. Fatih POYRAZ QUMHURIYET
Tektonik Hareketlerin GPS ile Belir- UNIVERSITESI
lenmesi

UDAP-C-14-02 Kocaeli ili Heyelan Hareketlerinin | Prof. Dr. Haluk AKGUN ORTA DOGU
Izlenmesinde Fiber Optik Teknolojisi- TEKNIK
nin Kullanimi UNIVERSITESI

UDAP-G-14-03 | Tiirkiye Ulusal Sismik Kayit Aginda | Doc. Dr. Mehmet OZYAZICIOGLU ATATURK
Veri Kalitesinin Artalan Giriltisiinin UNIVERSITESI
Analizi ile Belirlenmesi

UDAP-G-14-09 AFADSIM teknolojik afetler i¢in islet- | Yrd. Doc. Dr. Hatice SENGUL I_leCETTEPE
melerin ve halkin dayanikliigina bagli UNIVERSITESI
etmen tabanli similasyon modelinin
gelistirilmesi ve en koti durum se-
naryolarinda olasi en yuksek sosyal ve
ekonomik kayip tahmini

UDAP-G-14-10 | Hafif Celik Yapilar lIcin Deprem | Dog. Dr. Serdar SOY0Z BOGAZICI
Dayanim Modelleri UNIVERSITESI

UDAP-G-14-11 | AFAD DAMP Uygulamasinda Kritik | Prof. Dr. Yasin M. FAHJAN GEBZE
Tesislerin Analizi ve Direkt Ekonomik UNIVERSITESI
Kayiplar

UDAP-G-14-15 | Tirkiye'de Sarsinti Harita (ShakeMap) | Doc. Dr. Orhan D. POLAT DOKUZ EYLUL
Uygulamasi UNIVERSITESI

UDAP-G-14-19 Ercis Depremzedelerinde Depreme | Prof. Dr. Cengiz KILIC HACETTEPE
Bagli Ruhsal Sorunlar: Deprem Son- UNIVERSITESI
rasi Gogln Etkisi

UDAP-G-16-02 | Deformasyon Takibi ve Hasar Dagilim | Prof. Dr. Ziyadin Cakir ISTANBUL
Haritalarinin Sentinel SAR verileri kul- '[EKNIK
lanilarak otomatik olarak olusturul- UNIVERSITESI

* Proje yurutuculerinin projeyi yuruttigu donemdeki akademik kadrolari yazilmistir.
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UDAP-C-13-07 | The Determination of the tectonic | Assist.Prof. Dr. Fatih POYRAZ CUMHURIYET
movements in Gediz Graben by using UNIVERSITY
GPS
UDAP-G-14-02 | Optical Fiber Technology To Monitor | Prof. Dr. Haluk AKGUN MIDDLE EAST
Slope Movement In Kocaeli TECHNICAL
UNIVERSITY
UDAP-C-14-03 | The ambient noise analysis of Turk- | Assoc.Prof. Dr. Mehmet ATATURK
ish National Seismic Network 0ZYAZICIOGLU UNIVERSITY
UDAP-G-14-09 | Developing An Afadsim Agent-Based | Assist.Prof. Dr. Hatice SENGUL HACETTEPE
Model For Worst-Case Scenario UNIVERSITY
Loss Estimation For Low And High
Levels Of Organizational And Com-
munity Resilience
UDAP-G-14-10 | Seismic Behavior of Cold-Formed | Assoc.Prof. Dr. Serdar SOYQZ BOGAZICI
Steel Structures UNIVERSITY
UDAP-G-14-11 | Physical Damage Of Critical Facitily | Prof. Dr. Yasin M. FAHJAN GEBZE
And Direct Economic Loses For Af- UNIVERSITY
ad-Damp Application
UDAP-G-14-15 | Shakemap Implementation In Turkey | Assoc.Prof. Dr. Orhan D. POLAT DOKUZ EYLUL
UNIVERSITY
UDAP-G-14-19 | Psychological symptoms among | Prof. Dr. Cengiz KILIC HACETTEPE
earthquake survivors in Ercis; effect UNIVERSITY
of relocation on symptoms
UDAP-G-16-02 | Automated Processing Of Sentinel | Prof. Dr. Ziyadin Cakir ISTANBUL
Sar Data For Deformation Monitor- TECHNICAL
ing And Damage Distribution: West- UNIVERSITY
ern Part Of The North Anatolian
Fault Zone (Ismetpasa-izmit) As A
Test Site

* The written titles of the Principal investigators are the titles at the time of the projects conducted.
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UDSEP-2023 hedeflerine ulasma yolunda saglanan ilerleme

Ulusal Deprem Stratejisi ve Eylem Plani (UDSEP-2023) 3 Ana Eksen, 7 Hedef, 29 Strateji ve 87 Eylem’den
olusmaktadir. UDSEP-2023 Hedefleri ile ulasilmak istenilenler hedefler kisaca 6zetlenmis ve bu hedef-
ler gerek Ulusal Deprem Arastirma Programinin olusturulmasinda gerekse program dahilinde destek-
lenecek proje konularinin belirlenmesinde yol gosterici olmustur.

1) Deprem bilgi altyapisinin gelistirilmesi
Risk azaltma calismalarinin temelini olusturan deprem bilgi altyapisinin gelistirilmesi, gi¢lendiril-
mesi, sturdurdlebilirliginin saglanmasi ve bu altyapiyi olusturan bilgi ve verinin toplumun kolaylikla
ulasimina ve yararlanmasina sunulmasi,

2) Deprem Tehlike Analizleri ve Tehlike Haritalarinin Gelistirilmesi
Deprem tehlikesinin neden olacagi riskin belirlenebilmesi ve riski tamamen ortadan kaldiracak
veya uzun sureli azaltacak yaklasim modelleri gelistirilip uygulanabilmesi icin diri faylarin neden
olacagi depremlerin ne biylklikte, ne zaman, ne siklikta ve nerede gerceklesme olasiliklari oldugu
ortaya cikarilarak ulke, bolge ve yerel dlgeklerde deprem tehlikesinin dogru olarak tanimlanmasi,

3) Deprem Giivenli Yerlesme ve Depreme Dayanikli Yapilasmanin Saglanmasi
Mevcut yerlesme ve yapilarin risklerinin belirlenip depreme daha dayanikli hale getirilmesi igin ge-
rekli calismalarin yapilmasiyla daha glivenli ve yasanabilir yerlesim yerleri ve yapilarin olusturul-
masil,

4) Tarih ve Kiiltiir Mirasinin Depremlerden Korunmasi
Biyuk bir bolumu yigma, ahsap veya bunlarin karisimindan olusan mevcut tarihi yapilarin envante-
rinin ¢cikarilmasi, deprem guvenliklerinin belirlenmesi ve yeterli givenlige sahip olmayan yapilarin
tarihi ozelliklerini de koruyacak sekilde guclendirilmelerini ongoren giclendirme tekniklerinin ge-
listirilmesi,

5) Depremlere ve Diger Afetlere iliskin Egitim ve Halkin Bilin¢lendirilmesi Faaliyetlerinin Gelistirilmesi
Deprem konusunda bilinglenmek, deprem zararlarini azaltmak, depreme karsi hazirlikli olmak ve
mudahaleyi kapsayan konularda en Ust seviye afet yonetimi ile ilgilenen yoneticilerin ve karar veri-
cilerin gorus birligine varmasi, toplumda farkindaligin artirilmasi ve egitimin gelistirilmesi ile dep-
reme karsi direncin arttirilmasi konulari hedeflenmistir.

6) Deprem Stratejisinin Biitiinciil ve Etkin Bir Hale Getirilmesi i¢cin Mevzuat Diizenlemelerinin Ger-
ceklestirilmesi
Deprem ve afet yonetimi alanindaki mevzuat hikimleri, cok sayida yasa ve yonetmelik icine dagil-
mis olup daginikligini gidermek icin bir degerlendirme yapilarak kolay anlasilabilir ve uygulanabilir
bir sistem olusturulmasi ile afetlerle basedebilme kapasitesinin arttirilmasi ve zarar gorebilirligin
azaltilmasi yonelik ozel dizenlemeler yapilmasi,

7) Depremlere ve Diger Afetlere Zamaninda Hizli ve Etkili Olarak Miidahale Edilebilmesini Saglanmasi
Depremlere ve diger afetlere zamaninda hizli ve etkili olarak midahale edilebilmesi igin acil durum
haberlesme altyapisinin giclendirilmesi, ulasim ve tahliye koridorlari, toplanma ve gegici barinma
alanlari, afet destek merkezleri ve acil durum tesisleri gibi tesislerin gerceklestirilmesinin saglan-
masi amaclanmaktadir.

2012-2018 yillari arasinda Ulusal Deprem Arastirma Programi tarafindan desteklenen projeler ile UDSEP
2023 belgesindeki hedeflere ulasmak amacina yonelik stratejilere sagladigi katkilari asagida verilmistir.

-  O0—
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The progress towards achieving the objectives of the UDSEP-2023

The National Earthquake Strategy and Action Plan (UDSEP-2023) formed along the 3 principal themes,
7 objectives, 29 strategies and 87 action. The goals that desired to be obtained with the objectives of the
UDSEP-2023 is summarised.These goals have guided to be specified the subjects of the projects and to
be created the National Earthquake Research Programme.

1) Enhancement of The Earthquake Information Base
The underlying support for development, enhancement, sustainability and accessibility by the public
of the earthquake information basis is an essential part of risk reduction activities

2) Earthquake Hazard Analysis And Revision Of Hazard Maps
To make the correct description of the seismic hazard at the country, region or local scale, deter-
mining the probabilities for the magnitude, frequency and possible location of earthquakes caused
by active faults to address the risk caused by the seismic hazard and to eliminate or reduce the risk
over the long period.

3) The Realization of Earthquake Safe Settlements and Earthquake Resistant Construction
The achievement of safer and better livable settlements with earthquake-resistant construction by
determining the risks in existing settlements and buildings before launching the necessary activi-
ties to make them better capable of resisting earthquake effects.

4) Protection Of The Historic And Cultural Heritage From Earthquakes
To assemble a complete inventory of the most existing historic buildings of which masonry, timber
or a combination, to assess their earthquake safety and to strength those without adequate safety
by preserving their historic qualities.

5) Public Education on Earthquakes and Other Disasters and Cultivation of Activities for Social
Awareness
The primary public education objective in becoming aware of earthquakes, reduction of earthquake
caused losses, earthquake preparedness and response must consist of reaching a consensus
among the highest level disaster managers and decision makers, raising the public awareness and
improving education.

6) Realization of Legislation Reforms for an Integrated and Effective Earthquake Strategy
Many legislative provisions concerning earthquakes and disaster management are currently inter-
spersed among many laws and regulations. A review must be made in the interest of eliminating this
disorganisation and bringing about harmony and unity of interpretation so that an applicable system
that is understood by everyone is realized.

7) Capacity Building for Rapid, Effective and on TimeResponse to Earthquakes and Other Disasters
To strengthen the emergency infrastructure, formation of transportation and evacuation corridors,
assembly and temporary shelter areas, disaster support centers and emergency facilities to allow
for rapid, effective and on time response to earthquakes and other disasters.

The projects that were endorsed by the National Earthquake Research Programme between 2012 and

2018 and the contributions of these projects to the strategies which aim at reaching the objectives of the
UDSEP-2023 are given below.

- & —
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STRATEJi A.1.2. DEPREM BIiLGi BANKASI KURULACAK VE iSLEVi SUREKLI KILINACAKTIR.

UDAP-G-12-01 Turkiye Afet Bilgi Bankasi

STRATEJi A.1.3. DEPREM GOZLEM AGLARI GELISTIRILECEKTIR.

UDAP-C-12-15  Tirkiye ulusal sismik kayit agiicin mw, ms ve ml biiylklik tayin dlceklerinin gelistir-
ilmesi, programlanmasi ve kalibrasyonu

UDAP-C-14-03  Turkiye Ulusal Sismik Kayit Aginda veri kalitesinin artalan girultisidnin analizi ile
belirlenmesi

STRATEJi A.1.4. ULUSAL DEPREM ON HASAR TAHMIN VE ERKEN UYARI SISTEMLERI
GELISTIRILEBILECEKTIR.

UDAP-G-14-11 AFAD RED Uygulamasinda Kritik Tesislerin Analizi ve Direkt Ekonomik Kayiplar

UDAP-G-14-15  Tirkiye'de Sarsinti Harita (ShakeMap) Uygulamasi

UDAP-G-14-09  AFADSIM teknolojik afetler icin isletmelerin ve halkin dayanikliigina bagli etmen
tabanli similasyon modelinin gelistirilmesi ve en kotd durum senaryolarinda olasi
en yuksek sosyal ve ekonomik kayip tahmini

UDAP-G-16-02  Deformasyon Takibive Hasar Dagilim Haritalarinin Sentinel SAR verileri kullanilarak
otomatik olarak olusturulmasi: Kuzey Anadolu Fayi-izmit pilot bélge calismasi

STRATEJi A.1.7. TSUNAMIi ERKEN UYARI SISTEMi KURULACAK VE DIiSER ULKELERDEKI
SISTEMLERLE UYUMU SAGLANACAKTIR.

UDAP-C-12-14 TEKDIY: Tsunami Etkilerine Karsi Direncli Yerlesimler icin Pilot Calisma
STRATEJi A.2.1. BOLGESEL VE YEREL TEI-_ILiKE HARITALARI iCiN ALTLIK OLUSTURMAYA YONELIK
CALISMALAR YAPILACAK VE TEHLIKE HARITALARI HAZIRLANACAKTIR.

UDAP-C-13-07  Gediz Grabeninin Dogu Kesimindeki Tektonik Hareketlerinin GPS ile bildirilmesi.
UDAP-G-13-14  Ortiili Aktif Faylarin Yerlerinin Yeralti Radari (GPR) Yontemi ile Belirlenmesi

UDAP-G-13-15  Giiney Marmara diri faylarinin yiizey 6zelliklerinin “Yersel LIDAR” kullanilarak
olcilmesi ve modellenmesi

— 0



NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

NATIONAL EARTHQUAKE

®
RESEARCH PROGRAMME AFAD
(UDAP)

STRATEGY A.1.2. AN EARTHQUAKE DATABANK WILL BE INSTITUTED AND ITS FUNCTION WILL BE
MADE CONTINUOUS.

UDAP-G-12-01 Turkish Disaster Data Bank

STRATEGY A.1.3. EARTHQUAKE OBSERVATION NETWORKS WILL BE DEVELOPED.

UDAP-C-12-15  Development, programming and calibrating Mw, Ms and MLl magnitude scales for
the benefit of National Seismological Network of Turkey

UDAP-C-14-03 The ambient noise analysis of Turkish National Seismic Network

STRATEGY A.1.4. ANATIONAL PRELIMINARY EARTHQUAKE DAMAGE ESTIMATION AND EARLY
WARNING SYSTEM SHALL BE DEVELOPED.

UDAP-G-14-11 Physical Damage Of Critical Facitily And Direct Economic Loses For Afad-Damp Ap-
plication

UDAP-G-14-15  Shakemap Implementation In Turkey

UDAP-G-14-09  Developing An Afadsim Agent-Based Model For Worst-Case Scenario Loss Estima-
tion For Low And High Levels Of Organizational And Community Resilience

UDAP-G-16-02  Automated Processing Of Sentinel Sar Data For Deformation Monitoring And Dam-
age Distribution: Western Part Of The North Anatolian Fault Zone (ismetpasa-Izmit)
As A Test Site

STRATEGY A.1.7. AN EARLY TSUNAMI WARNING SYSTEM WILL BE INSTALLED AND MADE
COMPATIBLE WITH SIMILAR SYSTEMS ELSEWHERE.

UDAP-C-12-14 A Pilot study for the resistant settlements against the Tekdiy-Tsunami impact

STRATEGY A.2.1. COMPREHENSIVE BACKGROUND SURVEYS SHALL BE CARRIED OUT FOR
PREPARATION OF REGIONAL AND LOCAL SEISMIC HAZARD MAPS.

UDAP-C-13-07  The Determination of the tectonic movements in Gediz Graben by using GPS
UDAP-G-13-14  Determination of buried faults by using Ground-Penetrating Radar (Gpr)

UDAP-G-13-15  Modelling and measuring the surface characteristics of the South Marmara Active
Fault by using “Ground Lidar” on the Active Faults and Earthquake Work
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UDAP-G-13-17
UDAP-G-13-18

UDAP-G-13-19
UDAP-C-13-06
UDAP-C-14-02
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Geyve (Sakarya)-Bandirma (Balikesir) arasinda Kuzey Anadolu Fay Zonu'nun paleo-
sismolojisi
Eskisehir Fay Zonu'nun Paleosismolojisi

Edremit Kérfezi ile Balikesir Ili arasinda Kalan Diri Faylarin Tektonik Jeomorfolojisi
ve Paleosismolojisi

Kiutahya Fayi'nin Paleosismolojisi
Turkiye Sismik Tehlike Haritasinin Giincellenmesi

Kocaeli Ili heyelan hareketlerinin izlenmesinde fiber optik teknolojisinin kullanil-
masi

STRATEJi B.1.2. BASTA OKUL VE HASTANELER OLMAK UZERE, TURKIYE'DEKi BINA ENVANTERI
CIKARLICAK VE MEVCUT YAPILAR HASAR GOREBILIRLIKLERI VE RiSKLER| ESAS ALINARAK
GRUPLANDIRILACAKTIR.

UDAP-C-12-04

UDAP-G-14-10

Deprem tehlikesine maruz Turkiye turd betonarme binalar icin Kirilganlik egrileri-
nin turetilmesi

Hafif Celik Yapilar icin Deprem Dayanim Modelleri

STRATEJi C.3.1. AFET SONRASI MUDAHALE SISTEMI GELISTIRILECEKTIR.

UDAP-C-12-03

UDAP-C-12-13

UDAP-G-14-19

Istanbul’da Afet Sonrasi Gegici Barinma Alanlarinin Tespitine Yénelik Model
Gelistirilmesi

CANKUS: Insansiz Hava Araclari Kullanilarak Kendi Kendine veya Uzaktan Kontrolli
Olarak Hareket Edebilen, Deprem Hasar Gozlem ve Kurtarma Sistemlerinin Gelisti-
rilmesi ve Afet Kurtarma Sistemlerin Entegrasyonu

Ercis Depremzedelerinde Depreme Bagli Ruhsal Sorunlar: Deprem Sonrasi Gogun
Etkisi
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UDAP-G-13-16  The Paleoseismology of the North Anatolian Fault Zone between Geyve (Sakarya) -
Bandirma (Balikesir)

UDAP-G-13-17  Paleoseismicity of the Eskisehir Fault Zone

UDAP-G-13-18  The Tectonic Geomorphology and Paleoseismology of The ActiveFaults Between
Gulf of Edremit and Balikesir Region

UDAP-G-13-19  Paleoseismicity of the Kiitahya Fault
UDAP-C-13-06 Revision of the Seismic Hazard Map of Turkey
UDAP-C-14-02  Optical Fiber Technology To Monitor Slope Movement In Kocaeli

STRATEGY B.1.2. THE BUILDING INVENTORY IN TURKEY LED BY SCHOOLS AND HOSPITALS SHALL BE
EXTRACTED AND ALL EXISTING BUILDINGS SHALL BE GROUPED ON THE BASIS OF THEIR
DAMAGEABILITY AND RISK.

UDAP-C-12-04  Generatingthe fragility curves for reinforced concrete buildings in earthquake-prone
Turkey

UDAP-G-14-10 Seismic Behavior of Cold-Formed Steel Structures

STRATEGY C.3.1. THE POST-DISASTER INTERVENTION SYSTEM WILL BE IMPROVED.

UDAP-C-12-03  Building a model to determine the location of the temporary housing centers follow-
ing a disaster in Istanbul

UDAP-C-12-13 CANKUS: Development of the remote controlled or autonomous earthquake dam-
age observation and rescue systems by using CanKus unmanned aerial vehicles

UDAP-G-14-19  Psychological symptoms among earthquake survivors in Ercis; effect of relocation
on symptoms
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PROGRAMIN BiLIMSEL VE TEKNOLOJiK YETENEKLERIN GUCLENDIRILMESINE ETKILERI
The effects of the programme on the strengthening of scientific and technological skills

Makale sayisi, patent, odul vb. istatistiklere katkisi
UDAP tarafindan desteklenen projelerde 2018 yili sonu itibariyle yayinlanan makaleler asagida verilmistir:

The number of the articles, patents and awards
The published articles until the end of 2018 under the projects endorsed by UDAP is given below:

UDAP-G-12-01 Tiirkiye Afet Bilgi Bankasi

v" "Turkish Disaster Data Bank’, B. Burcak Basbug-Erkan, 27-29/Kasim/2013, Man-made Disaster
Management Workshop on Future Policies and Strategies, Antalya

v ‘Turkish Disaster Data Bank’, Etkin Hasgl, 23-27/Ekim/2013, International Van Earthquake Sy-
mposium

v' ‘Turkiye Afet Bilgi Bankas!’, Mustafa Usman - B. Burgak Basbug Erkan, Tiirkiye'nin Afet Risk Y6-
netimi On Altinci Yuvarlak Masa Toplantisi, 10/0cak/2014, Ankara

v’ ‘Tirkiye Afet Bilgi BankasI’, Etkin Hasgiil - B. Burcak Basbug Erkan, ODTU Istatistik Bélimii
Akademik Semineri, 13/Mart/2014, Ankara

UDAP-C-12-03 istanbul’da Afet Sonrasi Gegici Barinma Alanlarinin Tespitine Yonelik Model Gelistirilmesi

v' Karaman, H., Rezaei, S., Kalkan, K., Konukcu, B.E., Erden, T., 2014, Afet Sonrasi En Uygun Gegici
Barinma Alanlarinin CBS ile Tespiti, V. Uzaktan Algilama ve Cografi Bilgi Sistemleri Sempozyumu
(UZAL-CBS 2014), 14-17 Ekim 2014, Istanbul

v' Rezaei, S., 2014, Developement of a Decision Support Model for the Optimum Shelter Location
Following a Disaster, Master of Science Thesis, ITU, Institute of Science and Technology, Istanbul

UDAP-G-12-04 Deprem Tehlikesine Maruz Tiirkiye Tiirii Betonarme Binalar i¢in Kirilganlik Egrilerinin
Tiiretilmesi

v' Biilent Ocalan [.2013]. Mevcut Hasargorebilirlik _ili§kilerinin Betonarme Bir Bina Stokunda Uygu-
lanabilirliginin Incelenmesi, Yikseklisans Tezi, ITU Deprem Mihendisligi ve Afet Yonetimi Ensti-
tlsu, Haziran.

v" Yasemin Cetin (2013). Mevcut Binalarin Dogrusal Olmayan Yerdegistirme Istemleri ile Ampirik
Ifadelerin Karsilastirilmasi, Yikseklisans Tezi, ITU Fen Bilimleri Enstitiisi, Haziran.

v Ulgen Mert Tugsal, Bilent Ocalan, Beyza Taskin, Zeki Hasgiir (2013). Mevcut Betonarme Binalarin
Hasargorebilirligi, Prof. Dr. Zekai Celep Onuruna Betonarme Yapilar Semineri, Bildiriler Kitabi,
113-125.

v Ulgen Mert Tugsal, Beyza Taskin (2014). Inspection and Modeling of the Observed Damage in an
RC Building After 2011 Van Earthquakes, 11t International Congress on Advances in Civil Engi-
neering ACE-2014, Istanbul, 21-25 October.

v Onur Arslan [2_015]. Mevcut Bir Betonarme Binanin Sismik Performansinin incelenmesi, Yiiksek-
lisans Tezi, ITU Deprem Miihendisligi ve Afet Yonetimi Enstittsu.

v' Mohammadreza Khajehpour (2015). Structural Performance Evaluation of an Existing RC Build-
ing by Nonlinear Dynamic Analysis, Yiikseklisans Tezi, ITU Fen Bilimleri Enstitiis.

v' Mert Tugsal, U., Taskin, B. (2015). 1998 Ceyhan Depreminde Orta Hasar Gormuis Betonarme
Binalarin Performanslarinin Farkli Yontemlerle Degerlendirilmesi, 8.Ulusal Deprem Mihendis-
ligi Konferansi, istanbul, Tirkiye, 11 Mayis-14 Mayis.

v Mert Tugsal U., Taskin B. (2015-Accepted]. Analytical Vulnerability Assessment of the Moderately
Damaged RC Building Stock After 1998 Ceyhan, Turkey EQ, Research Journal of Applied Scienc-
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es, Engineering and Technology, ID#:16518-RJASET.

v Ulgen Mert Tugsal (2015-Haziran). Tiirkiye'deki Betonarme Binalarin Depremler Sonrasinda
Hasar Gorebilirliginin Kestirimi Icin Istatistiksel Bir Yaklasim, Doktora Tezi, ITU Fen Bilimleri
Enstitusdu.

UDAP-C-12-13 CANKUS: insansiz Hava Araclari Kullanilarak Kendi Kendine veya Uzaktan Kontrolli
Olarak Hareket Edebilen, Deprem Hasar Gozlem ve Kurtarma Sistemlerinin Gelistirilmesi ve Afet
Kurtarma Sistemlerin Entegrasyonu
v Hasancebi O, Teke T, Pekcan O, A Bat-Inspired Algorithm for Structural Optimization, Computers
& Structures Journal, 2013, Gonderilmistir
v" Askan A, Sisman N, Pekcan O, A Regional Near-Surface High Frequency Spectral Attenuation
(Kappa) Model for Northwestern Turkey, Soil Dynamics and Earthquake Engineering Journal,
2013, Gonderilmistir
v Dortdivanoglu B, Pekcan 0, Soil Parameter Identification By Differential Evolution, Inverse Prob-
lems & Design and Optimization Conference, 2013, Kabul Edilmistir
v' Pekcan 0, Simsek 0, Backcalculating Pavement Layer Properties Using Migrating Birds Optimi-
zation Algorithm, Inverse Problems & Design and Optimization Conference, 2013, Kabul Edilm-
istir
v Cicekci C, Turkeri K, Pekcan O, Development of Soil Profile Visualization Software Using Game
Engines, GeoCongress, 2013, Kabul Edilmistir
v" Eroglu A, Temizer S, Microsoft Kinect Tabanli Gercek-Zamanli El Hareketleri ile Bagimsiz Robot-
larin Kontrol Edilmesi ve Robot Hareketlerinin Planlanmasi, USMQOS 2013
v' Kaya C, Ciftci S, Temizer S, Kismen Arizali Otonom Robotlar icin En Az Sayida Sonar Sensoru
Kullanarak Kapali Mekanlarda Konum Tespiti Gerceklestirilmesi, USMOS 2013
v" 0zen S, Temizer S, Kosum-Zaman Altyapisi icin Federasyon Topolojisine Dinamik Olarak Adapte
Olan Hibrit Bir Baglanti Modeli, USMOS 2013
v' Temizer S, Kaya C, Range-Measurement Based Reliable Localization Techniques and Sample
Applications for Land and Air Vehicles, HUTEN 2013, V6, N2, pp33-48
v" Gungor E, Pekcan 0, Connected-Component Based Pavement Crack Identification by using Sup-
port Vector Machines, Transportation Research Conference, 2014, Kabul Edilmistir

UDAP-C-12-14 Tsunami Etkilerine Karsi Direncli Yerlesimler icin Pilot Calisma; TEKDiY

v Yalciner A.C., Aytore B., Acar A., Zaytsev A., (2014a), “Analysis of Spatial and Temporal Distiibu-
tion of Water Elevation, Speed and Fluxes in Inundation Zone of Long Waves” Oral Presentation
in International Conference on Coastal Engineering, ICCE 2014, June 15-20, 2014 Seoul, Korea

v Guler H.G., Arikawa T., Tomita T., Aytore B., Zaytsev A., Yalciner A. C., (2014), “High Perfor-
mance Computing for Comparing Performance of 2D/3D Hybrid Tsunami Simulation Models: A
Case Study In Haydarpasa Port In Istanbul, The Sea of Marmara”,0Oral Presentation in Asia Oce-
ania Geoscience Symposium, AOGS, 2014, July 28-30, Sapporo, Japan

v Yalciner, Ahmet Cevdet; Pamuk, Aykut; Zaytsev, Andrey , (2014b), Parameters Affecting Accuracy
of Tsunami Inundation Assessment; a case study for Antalya Coast Turkey, EGU 9th International
Alfred Vegener Humbolt Conference on High Impact Natural Hazards Related to Euro Mediterra-
nean Region March 2014 Istanbul

v Yalciner Ahmet Cevdet, Aytore Betul, Kanoglu Utku, Duzgun Sebnem, Andrey Zaytsev, (2014c],
“High Resolution Modeling and Assesment of Harbor Resilience; Case Study In Istanbul”, Euro-
pean Goscience Union EGU 2014, April 2014, Vienna

v' Betul Aytore, Zeynep Ceren Cankaya, Ahmet Cevdet Yalciner, Mehmet Litfi Suzen, Andrey Zayt-
sev, (2014), “High Resolution Data Processing, Tsunami Assessment and Applications to Ports in
the Sea of Marmara”, International Workshop «Mega Earthquakes and Tsunamis in Subduction
Zones-Forecasting Approaches and Implications for Hazard Assessment», Rhodes Isl., Greece,
6-8 October, 2014.
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v' Ahmet Cevdet Yalciner, , Andrey Zaytsev, Cagdas Bilici, Betul Aytore, Sena Acar, (2014), “Spatial
And Temporal Distribution of Elevation, Current, Flow Depth and Fluxes by Tsunami”, Interna-
tional Workshop «Mega Earthquakes and Tsunamis in Subduction Zones-Forecasting Approach-
es and Implications for Hazard Assessment», Rhodes Isl., Greece, 6-8 October, 2014.

v' Andrey Zaytsev, Efim Pelinovsky, Ahmet Yalciner, Constantin lonescu, and Moldovan Iren , (2015,
“Assessment of Tsunami Hazard for Western coast of the Black sea”, European Goscience Union
EGU2015-10262, April 2015, Vienna

v Zeynep Ceren Cankaya, Lutfi Suzen, Ahmet Cevdet Yalciner, Cagil Kolat, Betul Aytore, and Andrey
Zaytsev, (2015), " A Preliminary Tsunami Vulnerability Analysis for Yenikapi Region in Istanbul”,
European Goscience Union EGU2015-9423, April 2015, Vienna

v Takane Hori, Ahmet Yalciner, Nurcan Ozel, Irfan Kilic, Shin’ichi Miyazaki, and Mamoru Hyodo,
(2105), Earthquake generation cycles and tsunami simulations providing possible scenarios for
Turkey (Marmara sea) and Japan (Nankai trough and Japan trench), (2015), European Goscience
Union EGU2015-7566, April 2015, Vienna

v' Ceren Ozer Sozdinler, Taro Arikawa, Nurcan Meral Ozel, Ocal Necmioglu, Ahmet Cevdet Yal-
ciner, Andrey Zaytsev, and Takashi Tomita, (2015), Investigation of Tsunami Effects on Harbor
Structures with High Resolution Tsunami Modeling: Case study in the Biggest Port of Turkey in
Istanbul, European Goscience Union EGU2015-3670, April 2015, Vienna

v Rozita Kian, Ahmet Cevdet Yalciner, Andrey Zaytsev, and Betul Aytore, (2015), “Tsunami Induced
Resonance in Enclosed Basins; Case Study of Haydarpasa Port In Istanbul”, European Goscience
Union EGU2015-154, April 2015, Vienna

v' Betul AYTORE, Ahmet Cevdet YALCINER, Andrey ZAYTSEV, Zeynep Ceren CANKAYA, Mehmet
Latfi SUZEN, (2016), Assessment of Tsunami Resilience of Haydarpasa Port In Marmara Sea by
High Resolution Numerical Modeling, Submitted to Earth Planet and Space, Springer Journal, (in
review)

v' Zeynep Ceren CANKAYA , Mehmet Litfi SUZEN, Ahmet Cevdet YALCINER, Cagil KOLAT, Andrey
ZAYTSEV, Betiil AYTORE, (2016), A New Gis-Based Tsunami Vulnerability Analysis: Mtva (Metu
Tsunami Vulnerability Assessment] At Yenikap, Istanbul, , Submitted to Earth Planet and Space,
Springer Journal, (in review)

v Dilmen D. ., Kemec¢ S., Yalciner A. C., Duzgun S., Zaytsev A., (2014g), “Development of a Tsunami
Inundation Map in Detecting Tsunami Risk in Gulf of Fethiye, Turkey”, Pure Appl. Geophys. 172
(2015), 921-929, 2014 Springer Basel, DOI 10.1007/s00024-014-0936-2

UDAP-C-12-15 Tiirkiye Ulusal Sismik Kayit Agi icin mw, ms ve ml Biiyiikliik Tayin Ol¢ceklerinin Gelisti-
rilmesi, Programlanmasi ve Kalibrasyonu
v Kilig, T., L. Ottemoller, J. Havskov, K. Yanik. O. Kilicarslan, F. Alver, M. Ozyazmo@lu (2017). Lo-
cal magnitude scale for earthquakes in Turkey, J Seismol, January 2017, Volume 21, Issue 1, pp
35-46, D01 10.1007/s10950-016-9581-9.

UDAP-C-13-06 Tiirkiye Sismik Tehlike Haritasinin Giincellenmesi

v' Bulletin of Earthquake Engineering, Volume 16, Issue 8, August 2018 Special issue: From Global
to Regional and Country-based Seismic Hazard Modeling - A sample case: Global hazard mod-
els, Earthquake Model of the Middle East (EMME) and Revision of Turkish Seismic Hazard Map
Projects

v" Turkish Journal of Earth Sciences , The new empirical magnitude conversion relations using an
improved earthquake catalogue for Turkey and its near vicinity (1900-2012) Filiz Tuba KADIRIOG-
LU*, Recai Feyiz KARTAL

UDAP-G-13-07 Gediz Grabeninin Dogu Kesimindeki Tektonik Hareketlerinin GPS ile Belirlenmesi

v' Poyraz, F., Hastaoglu, F., Tiryakioglu, I., Tatar, 0., Girsoy, 0., Kocbulut, F., Tiirk, T., Demirel,
M., Duman, H., Ciger, A.F., and Birdal A.C., “The Eastern Part Of Gediz Graben Determination
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Methods Of Tectonic Movements GPS And Ps-Insar; The First Results” Geophysical Research
Abstracts Vol. 17, EGU2015-13312, 2015 EGU General Assembly 2015, Viyena, Avusturya, Nisan
2015.

v' Poyraz F., Tatar 0., Hastaoglu K.O., Tiryakioglu I., Giirsoy O., Kocbulut F., Tirk T., Demirel M.,
Duman H., Ciger A.F., Gl D., “ Gediz Grabeninin Dogu Kesimindeki Giincel Tektonik Hareketlerin
GPS Ve Ps-InSAR Yontemleri Kullanilarak Belirlenmesi; ilk Sonuclar” Harita Teknolojileri Elek-
tronik Dergisi 2015, 7(1) 17-28, doi: 10.15659/hartek.15.03.64.

v' Poyraz, F., Demirel, M., Hastaoglu, K.O., Kocbulut, F., Girsoy, 0., Turk, T., Tiryakioglu, I., Ta-
tar, 0., Duman, H., Gil, D. “Gediz Grabeninin Dogu Kesimindeki Tektonik Hareketlerinin GPS ve
PS-INSAR Yontemleri Kullanilarak Belirlenmesi; ilk Sonuclar, ATAG (Aktif Tektonik Arastirma
Grubu) 18 Toplantisi, 5-7 Kasim 2014, Mugla.

v' Poyraz, F., Tatar, 0., Hastaoglu, K.0., Giirsoy, O., Tiirk, T., Kogbulut, F., Tiryakioglu, I., Demirel,
M., Duman, H., Kugak, R.A., “Gediz Grabeninin Dogu Kesimindeki Tektonik Hareketlerinin GPS ve
PS-INSAR Yéntemleri Kullanilarak Belirlenmesi; ilk Sonuclar, 7. Mih. Olc. Semp. Hitit Uni., Ekim
2014, Corum

UDAP-G-13-14 Ortiilii Aktif Faylarin Yerlerinin Yeralti Radari (GPR) Yontemi ile Belirlemesi.
v" Kurban Y. C., Topgu M. G,, Yalginer C. C., Altunel E.,, Altinok S., Tuncel E. 2014, Aktif Tektonik
calismalarinda GPR yonteminin sehirici uygulamalari: Eskisehir fayi ornegi. ATAG 18.

UDAP-G-13-15 Giiney Marmara diri faylarinin yiizey ozelliklerinin “Yersel LIDAR” kullanilarak
olciilmesi ve modellenmesi
v' Karabacak, V., Altinok, S., Tuncel, E. 2014, Gliney Marmara diri faylarinin yiizey ézelliklerinin”-
Yersel LIDAR” kullanilarak modellenmesi, ATAG-18 (Aktif Tektonik Arastirma Grubu 18.Calistayi)
Bildiri Ozleri Kitabi, Mugla Sitki Kogman Universitesi, Mugla.

UDAP-G-13-16 Geyve (Sakarya)-Bandirma (Balikesir) arasinda Kuzey Anadolu Fay Zonu’nun paleosis-
molojisi
v' Akylz, H.S., Zabci, C., Dogan, B., Aksoy, M.E., Tigli, 0. 2014. Preliminary Paleoseismological re-
sults of the Middle Strand of the North Anatolian Fault in Marmara Region, NW Turkey. Geophy-
sical Research Abstracts, Vol. 16, EGU2014-5451.
v' Akylz, H.S., Zabci, C., Aksoy, M.E., Dogan, B., Tigli, 0. 2014. Kuzey Anadolu Fayi, Gliney Kolu'nun
Eski Deprem Tarihgesi: Geyve ve iznik-Mekece faylari tizerinde paleosismoloji calismalari. ATAG-
18, Mugla.

UDAP-G-13-17 Eskisehir Fay Zonu’nun Paleosismolojisi
v' Altinok,S., Tuncel, E., Kurban, Y.C., Topgu, M.G., Altunel, E., Karabacak, V., Yalginer, C.C., Biyiiksa-
rac, A. 2014, Eskisehir Fay Zonu’ nun morfolojik 6zellikleri ve paleosismolojik aktivitesi. ATAG 18

UDAP-G-13-18 Edremit Korfezi ile Balikesir ili arasinda Kalan Diri Faylarin Tektonik Jeomorfolojisi
ve Paleosismolojisi
v Sozbilir H, ﬁzkaymak C, Uzel B, Siimer O, Eski S, Tepe G, 2016. Palaeoseismology of the Hav-
ran-Balikesir Fault Zone:Evidence for pastearthquakes in the strike-slip- dominated contracti-
onal deformation along the southern branches ofthe North Anatolian Fault in northwest Turkey,
Geodinamica Acta. DOI: 10.1080/09853111.2016.1171111
v’ 2-S6zbilir H, Stiimer 0, Ozkaymak G, Uzel B, Giiler T, Eski S, 2016. Kinematic analysis and palae-
oseismology of theEdremit Fault Zone: Evidence for past earthquakes in the southern branch of
the North Anatolian Fault Zone, BigaPeninsula, NW Turkey, Geodinamica Acta. DOI:10.1080/098
53111.2016.1175294
v Sozbilir H, Ozkaymak C, Siimer O, Uzel B, Eski S, Tepe G, Softa M, Giiler T, Yarali G, 2015. iz-
mir-Manisa-Balikesir illerinietkilemis tarihsel derpemlerin sismik kaynaklari, 3. Tirkiye Dep-
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rem Mihendisligi ve Sismoloji Konferansi, Izmir.

v Sozbilir H, Ozkaymak C., Uzel B, Stimer O, Eski S, Tepe C, Giler T, Yarali G, 2015. Edremit Fay
Zonu ve Havran-Balikesir Fay Zonunun Paleosismolojisi, 19. Aktif Tektonik Arastirma Grubu Ca-
listayi, Sakarya.

v Sozbilir, H., Ozkaymak, C.,Sumer, 0., Uzel, B., Eski, S., Tepe, C., Guler, T., Yarali G., 2015. Edremit
Fay Zonu ileHavran-Balikesir Fay Zonu’ nun jeolojik, jeomorfolojik ve paleosismolojik ozellikleri.
68. Tirkiye Jeoloji Kurultayi,Ankara.

v' Sozbilir, H., Ozkaymak, C.,Uzel, B., Siimer, O., Eski, S., Tepe, C., Giler, T., Yarali G., 2014. Havran-
Balikesir Fay Zonu:jeolojik, jeomorfolojik ve paleosismolojik on bulgula., Aktif Tektonik Arastir-
ma Grubu 18. Calistayi, Mugla.

v' Sozbilir, H., (jzkaymak, C., Uzel, B., Stimer, O., Eski, S., Giiler, T., Yarali G., 2013. Diri faylarda
reaktivasyon: Edremit Fay Zonu, Biga Yarimadasi, KB Anadolu. Aktif Tektonik Arastirma Grubu
17. Calistayi, Antalya.

UDAP-G-14-02 Kocaeli ili heyelan hareketlerinin izlenmesinde fiber optik teknolojisinin kullanilmasi

v' Arslan Kelam A., Kockar M. K., Akgiin H., 2016. Utilization of Optical Fiber System for Mass Move-
ment Monitoring. Disaster Science and Engineering, pp. 19-24, 2(1).

v Arslan A., Akgiin H., Kockar M. K., 2016, Kiitle Hareketlerinin Izlenmesinde Fiber Optik Sistem-
lerin Kullanimi, International Symposium on Natural Hazards and Hazard Management 2016
(DAAYS'16), 2-4 March 2016, Karabiik University, Karabik, Turkey, pp. 333-337. ISBN: 978-605-
87089-8-3.

v' Arslan A., Kockar M. K., Akgiin H., 2016, Monitoring Bahgecik landslide in Kocaeli using optical
fibers, 7th Conference of Croatian Geotechnical Society with international participation, Novem-
ber, 10-12, 2016, Varazdin, Croatia. Conference Book, pp. 211-216. ISBN: 978-953-95486-5-8.

v Arslan, A., Akgiin, H., Kockar, M. K., Eker, A.M., Kelam, M. A. (2015). Fiber Optik Teknolojisi ile
Heyelanlarin izlenmesi. 3. Tirkiye Deprem Mihendisligi ve Sismoloji Konferansi, 14-16 Ekim
2015, izmir,(Bildiri No: 248), 1-10.

UDAP-C-14-03 Tiirkiye Ulusal Sismik Kayit Aginda Veri Kalitesinin Artalan Giiriiltiisiiniin Analizi ile
Belirlenmesi
v Kilic, T., L. Ottemoller and M. Ozyazici, Seismic Noise in Turkey, IASPEI meeting, Prgaue, 2015.

UDAP-G-14-09 AFADSIM teknolojik afetler icin isletmelerin ve halkin dayanikliligina bagli etmen ta-
banli simiilasyon modelinin gelistirilmesi ve en kotii durum senaryolarinda olasi en yiiksek sosyal ve
ekonomik kayip tahmini
v' Survey assessment of organizational resiliency potential of a group of Seveso organizations in
Turkey Part O: Journal of Risk and Reliability (accepted with revision)

UDAP-G-14-10 Hafif Celik Yapilar icin Deprem Dayanim Modelleri
v Karabulut B. and Soyoz S. (2017) “Experimental anad analytical Studies on Different Configura-
tions of Cold-formed Steel Structures Journal of Constructional Steel Research, 133, 535-546.
v Karabulut B., Soyoz S., Altay G. And Caglayan B.0. (2016) “Experimental Research on Different
Configurations of Cold-Formed Steel Shear Panels”, 12th International Conference on Advances
in Civil Engineering, Istanbul, Turkey
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iNSAN GUCUNUN GELISTIRILMESINE ETKILERI
The effects on developingthe human capital

Program kapsaminda desteklenen projeler sayesinde yetistirilen arastirmacilarintoplam sayisi, bu
arastirmacilarin alanlara gore dagilimi asagidaki grafik ve tablolarda verilmistir;

The total number of researchers trained by the projects supported by the program and the distribution
of these researchers by fields are given in the graphs and tables below.

Proje Yurutuculerinin Meslekleri
Diciplines of The Principal Investigators
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UDAP projeleri toplam calisan sayisi
The number of staff in the UDAP Projects

UDAP Proje No /| Arastirmaci Sayisi/ Bursiyer Sayisi / Yayin Sayisi /
UDAP Project No No. of Researchers No. of Scholar No. of Publications
UDAP-G-12-01 4 3 4
UDAP-C-12-03 4 2 2
UDAP-C-12-04 2 3 9
UDAP-C-12-13 1 3 10
UDAP-C-12-14 3 1 14
UDAP-C-12-15 12 1
UDAP-C-13-06 18 4 2
UDAP-C-13-07 6 1 4
UDAP-G-13-14 3 1 1
UDAP-G-13-15 2 1 1
UDAP-G-13-16 3 1 2
UDAP-G-13-17 1 1 1
UDAP-G-13-18 3 3 7
UDAP-G-13-19 3 1

UDAP-C-14-02 3 2 4
UDAP-C-14-03 11 1
UDAP-G-14-09 42 1 1
UDAP-G-14-10 2 1 2
UDAP-G-14-11 2 1

UDAP-G-14-15 9

UDAP-G-14-19 7

UDAP-G-16-02 6 3
Proje Yiiriitiiciisli / No. of Principal Investigators 22

Arastirmaci Sayisi / No. of Researchers 147

Bursiyer / No. of Scholars 30

Yayin Sayisi / No. of Publications 69
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UDAP Projeleri Toplam Calisan Sayisi

The number of staff in the UDAP Projects

B Proje Yiiriittictisti / Principal
Investigators

B Arastirmaci /Researchers

W Bursiyer / Scholars

Yurtdisinda gorev yapmakta iken kalici veya gecici siire faydalanilan yerli ve yabanci arastirmaci sayisi
The number of native and foreign researchers employed permanently or temporarily while working
abroad

UDAP-C-12-15G kodlu Tirkiye ulusal sismik kayit agi i¢in mw, ms ve ml buyuklik tayin olceklerinin
gelistirilmesi, programlanmasi ve kalibrasyonu projesinde 5 yabanci yardimci arastirmaci gorevli olarak
calismis; UDAP-C-14-03 kodlu Tirkiye Ulusal Sismik Kayit Aginda veri kalitesinin artalan guriltisinin
analizi ile belirlenmesi projesinde 5 yabanci yardimci arastirmaci gorevli olarak calismaktadir .

5 foreign research assistants worked in the “"UDAP-C-12-15G: Development, programming and calibrat-
ing Mw, Ms and Ml magnitude scales for the benefit of National Seismological Network of Turkey“named
project and 5 foreign research assistants have been working in the “UDAP-C-14-03: The ambient noise
analysis of Turkish National Seismic Network” named project.

Projelerde gorev alanlar icinde kariyerine arastirmaci olarak devam edenlerin sayisi ve orani nedir?
Bu kisiler arasinda ne kadari akademisyen olarak gorev almistir?

The number and the percentages of those who proceeded to their careers as a research assistant.
How many of those who have worked in the projects were academicians?

Yiiritiicilerin tamami Universite Ogretim Uyelerinden olup yardimci arastiricilarin %71'i yurt ici ve
yurtdisindaki universitelerde akademisyen olarak gorev yaparken %19'u Kamuya bagli arastirma birim-
lerinde ¢alismaktadir. Bursiyer olarak projelerde yer alan arastirmacilarin toplam proje calisanlarina
oraniise %26’dir.

All of the pricinpal investigators are professors and 71% of the assistants work as academicians in the
universities in Turkey and abroad and 19% are employed in public research units.
26% of the researchers who involved in the projects were scholars.
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Baslangi¢ Tarihi :15.10.2012

2o L BtsTarihl 15102014
[PROJELER|M|Z] Proje Yiiriitiiciistiniin ismi :

Dog. Dr. B. Burcak BASBUG ERKAN

TURKIYE AFET BiLGi BANKASI - TABB
“ Bilginin kRaynaklarina dogru, giivenli ve hizli erisim.”

PROJENIN AMACI

o Dokiman Islemleri ~ Hesap islemlerim ~

Litfen Yitklemek istediginiz Dokiiman Turini Seciniz.

Tirkiye'de afetlerle ilgili Uretilmis kaynaklarin bir araya getirilmesi;
arastirmacilarin, afet calisanlarinin, STK'larin ve vatandaslarin bu @ ”f[ \i \éf}

kaynaklardan faydalanmasini saglamak. Ayni zamanda Ullkede za- e T T2 foik,
manimiza kadar meydana gelmis afetlerin sayisal olarak bir havuzda = . =
toplanmasi ve analiz yapilabilen ¢evrimici bir modil olusturulmasi. = LS 2l m

Materyal

AFET ZARARLARININ AZALTILMASINDA ROLU

Sistemde bulunan kaynaklarin ve sayisal bilgilerin afet alaninda ¢a- e
lisan insanlarin calismalarina temel olusturmasi ve katkida bulun-

masil ile Afet Risk ve Zarar Azaltma calismalarinda bilimsel ve daha

verimli yontemlerin uygulanmasi artacaktir.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

v' Cevrimici bir afet bilgi bankasi
v' Meydana gelmis afetlerin cevrimici olarak analiz edilmesini saglayan analiz modili

Ana Sayfa Yardim Hakkinda lletigim Tarkce V
Tiirkiye Ulusal Afet Arsivi(TUAA)
TABB TABB analiz modiilii olarak Y
Tiirkiye Afet Bilgi Bankas: test amach kullamima agilmigtar.
Co Sorgu . Veri Gorintile ) Harita Goriintile 2. Grafider 2., |statistikler Ii Raporiar {n Tematik i Capraz Tablo . Harita I
Aranan Sonug Sayisi: 100 Veri Goriintiile Bulunan Sonug Sayisi: 100
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NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 15 October 2012

Duration (Months) :24 SUCCESS STORIES

Principal Investigator:
Assoc.Prof.Dr.B.Berna Burcak BASBUG ERKAN (PROJECTS]

TURKISH DISASTER DATA BANK

‘Safe, sound and quick access to the information source. “

AIMS OF THE PROJECT

To collect the disaster-related materials and make use of these materials to the researchers, disaster
experts, citizens, and NGOs. To collect the data of the disasters that occurred in Turkey until now in a
pool and to create an online analysis module.

THE ROLE IN THE DISASTER MITIGATION

To create a base for the disaster-related studies for the researchers working in that area through the
sources and the statistical information in the system. Thus, the number of the disaster risk and loss re-
duction studies that use scientific and more productive methods will increase.

THE MAIN OUTCOMES FOR IMPLEMENTATION

v" The Online Disaster Data Bank

v" The Analysis Module that analyses the disasters

Deppen T8ies Bag Vape
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ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

BASARILI UYGULAMALAR

Baslangi¢ Tarihi
Bitis Tarihi

:15.10.2012
:15.10.2014

Proje Yiiriitiiciisiiniin ismi :
Dog¢. Dr. Himmet KARAMAN

(PROJELERIMIZz)

ISTANBULDA AFET SONRASI GEGiCi BARINMA ALANLARININ TESPITINE YONELIK
MODEL GELISTiRILMESI

PROJENIN AMACI

Istanbul igin En Uygun Gegici Barinma Alanlari N

Karar vericilerin, olasi bir deprem dolayi-
siyla olusacak gegici barinma alani ihtiya-
cini en etkin ve verimli bicimde gidermesi-
ne destek olarak, bu alanlar icin en dogru
konumlarin tespitini saglayan bir modelin
gelistirilmesidir.

AFET ZARARLARININ AZALTILMASINDA
ROLU

Legend

Olasi afetler sonrasinda kullanilacak ge- e
cici barinma alanlarinin en dogru bigimde -

onceden tespit edilebilmesi sayesinde, bu | &

alanlarin rehabilite edilmeleri ve iyilestir- - T 20Kiometers
g =2 H o T [ e 1 i |

meleri saglanabilecektir, olasi afet sonrasi  —7ewsnrenswon s

bu bolgelerin planlanmasi ¢ok hizli bir bi-

cimde gerceklestirilebilecektir.

Sistemin giincellenebilir ve siirdirdlebilir bir yapida olmasi sayesinde, gelistirilen sistem modifikasyon-
larile farkli karar alma stireclerine (lojistik tesislerin konumlari, acil durum hizmet noktalarinin konum-
larinin tespiti vb.) adapte edilebilecektir.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

v Cok Olciitlii Karar Destek Sistemi ve Cografi Bilgi Sistemi tabanli Optimum Shelter Location (OSL)
adli bir CBS analiz modeli gelistirilmistir.

v Istanbul ili icin proje uygulamasi gerceklestirilmis ve en uygun barinma alanlari belirlenmistir. Bu

sonuclar daha once belirlenen alanlar ile karsilastirilmis ve dogrulamasi yapilmistir.
v Tum Tirkiye genelinde kullanilabilen, mekansal analize imkan veren bir modil olusturulmustur.

W,
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NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 15 October 2012

Duration (Months) :24 SUCCESS STORIES

Principal Investigator: (PROJECTS]

Assoc.Prof.Dr. Himmet KARAMAN

BUILDING A MODEL TO DETERMINE THE LOCATION OF THE TEMPORARY HOUSING
CENTERS FOLLOWING A DISASTER IN ISTANBUL

AIMS OF THE PROJECT

To support the decion-makers to respond efficiently to the need of the temporary housing centers follow-
ing an earthquake and to build a model to determine the locations of the centersaccurately.

THE ROLE IN THE DISASTER MITIGATION

Determining the location of the temporary housing centers after a disaster will ensure the rehabilitation
and recovery of the affected areas and quick implementation of the planning of the area. The sustainable
and updateable system can be adapted to the different decision-making processes by modifying (location
of the logistics facilities, the location of the emergency service points, etc.).

THE MAIN OUTCOMES FOR IMPLEMENTATION

v" A GIS analysis model called Optimum Shelter Location (OSL) based on Multi Criteria Decision
Support System and Geographic Information System was developed.

v" The Project has been implemented in Istanbul and the most suitable shelter areas have been
determined. These results were compared with the previously determined areas and verified.

v" A module that can be used across Turkey and enables the spatial analysis was created.

“
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ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

@ Baslangi¢ Tarihi :15.10.2012
AFAD BASARILI UYGULAMALAR Bitis Tarihi ~ :15.10.2014
ini Proje Yirutiictisiiniin Ismi :
[PROJELERIMIZ] Docj. Dr. Beyza TASKIN

DEPREM TEHLIKESINE MARUZ TURKIYE TURU BETONARME BINALAR iGiN
KIRILGANLIK EGRILERININ TURETILMESI

‘Binalanmizin Davramglanim Hesap Edelim”

PROJENIN AMACI

Projede kullanilan betonarme bina veri tabaninin, Tir-
kiye'de meydana gelmis depremlerde incelenen yapi-
lar kullanilarak diizenlenmis olmasi dolayisiyla, UD-
SEP-2023'de tanimlanan A.1.4 ve B.1.2 stratejilerine
envanter altligi olusturmasi;

6306 sayili kanun kapsaminda mevcut yapr stogunun
degerlendirilmesi amaciyla hizli, ancak gercekligi bi- !
limsel veri ve ¢ozim teknikleri ile ortisen pratik bir
matematik formilasyonun onerilmesi.

AFET ZARARLARININ AZALTILMASINDA ROLU

Projede gelistirilen hasargorebilirlik fonksiyonlart,
depremin hemen ardindan AFAD tarafindan uretilen
deprem essiddet egrileri ile ilave bir yazilimla enteg-
re edilmek suretiyle deprem etki bolgesinde beklenen
hasarli bina sayilari ve hasar dizeyleri kestirilebilir.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

v' Proje kapsaminda ele alinan beto-
narme bina veri tabani; en ¢cok 8 kat
olmak kaydiyla disuk beton daya-
nimina ve codunlugu depreme da-
yanikli yapr tasarimi ilkelerine bagli
kalinmadan insa edilmis olan az ve
orta katli yapilardan meydana gel-
mekte olup yazilim ile ¢ergeve tiri
tasiyici sisteme sahip binalarin ha-
sar gorebilme olasilifi hesaplan-
maktadir.

v" Sayilari onbinleri bulan dogrusal ol-
mayan dinamik ¢ozimleme sonug-
lari kullanilarak ulkemizde yaygin
olarak uygulanan betonarme bina-
larin taslyici sistemlerine ait zafi-
yetlerinin, proje sonunda oOnerilen
hasargorebilirlik ifadeleri ile kolay
bir bicimde hesaplanir dizeye indir-
genmesi.
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NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 15 October 2012

Duration (Months) :24 SUCCESS STORIES

Principal Investigator:
Assoc.Prof.Dr. Beyza TASKIN (PROJECTS]

GENERATING THE FRAGILITY CURVES FOR REINFORCED CONCRETE BUILDINGSIN
EARTHQUAKE-PRONE TURKEY

“Take into consideration the behaviour of the buildings.”

AIMS OF THE PROJECT

Due to the fact that the reinforced concrete
building database used in the Project has
been created according to the earthquakes
that occurred in Turkey, it creates an inven-
tory base for the A.1.4 and B.1.2 actions of
the UDSEP-2023.

Within the scope of the Law No. 6306, in or-
der to evaluate the existing building stock, a
practical mathematical formulation that re-
ality of which compatible with the scientific
data and solution techniques is proposed.

THE ROLE IN THE DISASTER MITIGATION . & & PRy | o | D

By integrating the vulnerability functions de-
veloped for the Project and theiso-intensity
lines produced by AFAD following an earth-
quake to the additional software, the number
of the damaged buildings and their damage
levels in the earthquake impact zone can be
predicted.

Following the earthquake, the total numbers
of the buildings according to the predicted

- 5 .
damage levelscan make a significant con- e N
tributionto the determining the quality and %'.'.'._:M.: i
quantity of logistic support and the amount of B
the required aidwithin the disaster manage- :
ment. S

THE MAIN OUTCOMES FOR IMPLEMENTATION

v" Reinforced concrete building database used in the project is composed of low and middle rise
buildings which have the maximum of 8 storeys and the majority of which are built without being
adhered to the principles of earthquake-resistant structure.

The software calculates the damage probability of the frame type reinforced concrete buildings.

v" By using the nonlinear dynamic analysis results, the weaknesses of the structural systems of
reinforced concrete buildings, which are widely used in Turkey, can be easily calculated by using
the statements of vulnerability in the project.
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ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

Baslangi¢ Tarihi :15.10.2012

AFADQ BASARILI UYGULAMALAR Bitis Tarihi  :15.04.2015
= = Proje Yiriitiicisiiniin Ismi :
(PROJELERIMiz) Doc Dr. Selim TEMIZEL

CANKUS-INSANSIZ HAVA ARACLARI KULLANILARAK KENDi KENDINE VEYA
UZAKTAN KONTROLLU OLARAK DEPREM HASAR GOZLEM VE KURTARMA
SISTEMLERININ GELISTIRILMESI

“Insansiz hava araclan, deprem sonrast arama-Rurtarma faaliyetlerine
destek olmak amacryla eRiplerimizin hizmetinde !”

PROJENIN AMACI

CanKus Projesi, deprem hasarinin hizli ve pratik bir bicimde gozlenebilmesi, resim ve video olarak kay-
dedilebilmesi ve kaydedilen verilerin islenerek arama-kurtarma ve hasar tespit faaliyetlerine yardimci
olabilmesi i¢in bir cografi bilgi sistemi araciligi ile gesitli algilayicilar eklenerek ozellestirilmis model
ucak ve dort pervaneli model helikopter takimlarinin olusturulmasini ve destekleyici yazilmlarin gelisti-
rilmesini hedeflemektedir.

AFET ZARARLARININ AZALTILMASINDA ROLU

Proje kapsaminda gelistirilen insansiz hava araclari tarafindan toplanacak olan veriler, bir deprem son-

rasinda;

o Hizli bir sekilde hasarin biyikliginin ve dolayisi ile ihtiyag duyulacak olan lojistik destedin miktari-
nin belirlenebilmesini,

e Arama-kurtarma faaliyetlerinin baslayacagi ve yogunlasacagi bolgelerin onceliklendirilebilmesini,
Arama-kurtarma ekiplerinin hasarli bolgelere intikal edebilecedi nispeten givenli rotalarin belirle-
nebilmesini saglayacaktir.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

v" Olusturulan hava araclarinin uzaktan operator kontrolli olarak ve gerektiginde otonom olarak hare-
ket edebilmesi ve veri toplayabilmesi icin gerekli olan yazilimlar hazirlanmistir.

v" Toplanan verilerin bir kisminin ham olarak, bir kisminin ise islendikten sonra secilen bir cografi bilgi
sistemine aktarilmasi icin gerekli is akisi tamamlanmistir ve bu is akisinin en az insan midahalesi ile
ve hizlica tamamlanabilmesi icin gerekli olan yazilimlar gelistirilmistir.




NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 15 October 2012

Duration (Months) :30 SUCCESS STORIES AFADQ
Principal Investigator:
Assoc.pProf.Dr. Sglim TEMIZEL [PROJECTS]

DEVELOPMENT OF THE REMOTE CONTROLLED OR AUTONOMOUS EARTHQUAKE
DAMAGE OBSERVATION AND RESCUE SYSTEMS BYUSING CANKUS UNMANNED
AERIAL VEHICLES

“Unmanned aerial vehicles are in the service of our teams to support
post-earthquake search and rescue operations!”

AIMS OF THE PROJECT

The CanKus Project aims at monitoring of earthquake damage in a fast and practical manner,saving as
pictures and videos, and the creation of customized model aircraft and four-propeller model helicopter
by adding various sensors by using the geographic information system to help the search and rescue and
damage assessment activities by processing the recorded data.

THE ROLE IN THE DISASTER MITIGATION

Following an earthquake, the data collected by unmanned aerial vehicles developed within the scope of
the project are;
v" To quickly determine the intensity of the damage and the amount of logistical support needed,

v' Prioritize the regions where search and rescue operations will begin and focus on,

v" It will ensure to be identified the relatively safe routes where search and rescue teams can be
deployed in damaged areas.

THE MAIN OUTCOMES FOR IMPLEMENTATION

v The software was developed for the aircrafts to be able to move autonomously and collect data.

v The necessary workflow for transferring the some of the collected data as raw and some of the
data as processed to the selected geographic information system was described and the required
software to complete the workflow was developed with the minimum human intervention.




ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

Baslangi¢ Tarihi :15.10.2012

AFADQ BASARILI UYGULAMALAR Bitis Tarihi  :15.04.2015
= = Proje Yiriitiicisiiniin Ismi :
(PROJELERIMiz) Prof Dr. Ahmet Covdet YALCINER

TEKDIY-TSUNAMI ETKILERINE KARSI DIRENGLI YERLESIMLER iGiN
PIiLOT CALISMA

“Tsunamiler; farkindaysak anlanz, anlarsak bilir, bilirsek hazirlamy,
hazirlamirsak dayamirz”

PROJENIN AMACI

Ulkemizde kiyi yerlesimlerini tsunami etkilerine kar-
si dayanikli yerlesimler olarak hazirlamak lzere pilot
calisma gergeklestirmek. Secilen kiyr bolgeleri igin
tsunami afet analizleri yapmak ve karar vericilerin bil-
gilenmesi ve kullanimi icin baskin haritalari ve onlem
stratejileri hazirlamak

AFET ZARARLARININ AZALTILMASINDA ROLU

Diinyada ve Ulkemiz cevresi denizlerde tsunamilerin
olusma ve etkilerinin anlasilmasi, kiyilardaki zararla-
rina karsi duyarlilik, farkindalik, etki azaltma ve daya-
niklilik gostergelerinin saptanmasi.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

Tsunamilerin olusma ozelliklerinin incelenmesi,

Kiyilarimiza ulasma zamanlarinin ve kiyilardaki degisimlerinin ve olasi etkilerinin hesaplanmasi,
Baskin haritalarinin hazirlanmasi,

Bu etkilere karsi farkindalik, hazirlik ve énlem stratejilerinin gelistirilmesi
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NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 15 October 2012

Duration (Months) :30 SUCCESS STORIES AFADQ
Principal Investigator:
Prof. E?r. Ahmet gevdet YALCINER [PROJECTS]

APILOT STUDY FOR THE RESISTANT SETTLEMENTS AGAINST
THE TEKDIY-TSUNAMI IMPACT

“Tsunami is understood only if we aware it and if we understand it, we
can Rnow it and if we Rnow it, we can ready for it and if we ready for
it, we can endure it.”

AIMS OF THE PROJECT

To conduct a pilot study to make the coastal settlements in Turkey become the resistant settlements
against the Tsunami impacts. To conduct Tsunami disaster analysis for the chosen seasides and make
the decision-makers informed and to prepare flood maps and create measurement strategies.

THE ROLE IN THE DISASTER MITIGATION

To understand the Tsunamis that occurred in the world and the seas around Turkey andto understand
their impacts. To be sensitive to the losses in the seasides, raise awareness and to determine the indica-
tors of the endurance and the impact reduction.

THE MAIN OUTCOMES FOR IMPLEMENTATION

v' To Study the characteristics of the Tsunamis,
v To calculate the Tsunami arrival time, the coastal change and the possible impacts,

v" Raising awareness and to develop measurement strategies against the impacts.

Google carth




ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

Dog. Dr. Mehmet OZYAZICIOGLU

@ Baslangi¢ Tarihi :15.10.2012
BASARILI UYGULAMALAR Bitis Tarihi ~ :15.10.2013
AFAD [PROJELER'M'Z] Proje Yiiriitiiclisiiniin Ismi :

TURKIYE ULUSAL SISMiK KAYIT AGI ICIN Mw, Ms ve ML BUYUKLUK TAYiN
OLCEKLERININ GELISTIRILMESi, PROGRAMLANMASI VE KALIBRASYONU

‘Sonuglar Daha Hassas ve Ulusal Standartlarimizda”

PROJENIN AMACI

Tirkiye icin ML 6l¢ceginin kalibre edilmesi ve AFAD
sistemine Mlve Mw d6lgeklerinin programlanmasi
projenin temel amacidir.

AFET ZARARLARININ AZALTILMASINDA ROLU
Depremleri daha iyi anlamak
UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

v" ML kalibrasyonu istasyon dizeltmeleri ile
birlikte yapildi,

v' AFAD sistemine Mw, Ml, Ms, MS, mb, MB
biyuklukleri uluslararasi kabul gormis
standart yontemlerine gore kodlandi,

v AFAD Deprem Dairesinin deprem sonrasi
5 dakika icinde Mw verebilece§i bir dizeye

getirildi.
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NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 15 October 2012

Duration (Months) :12 SUCCESS STORIES

Principal Investigator:

Assoc.Prof.Dr. Mehmet OZYAZICIOGLU (PROJECTS]

AIMS OF THE PROJECT

Ca

Mw, MS magnitude computations into AFAD earthquake loca-
tion system

TH

Better understanding of earthquakes

THE MAIN OUTCOMES FOR IMPLEMENTATION

T

W e ek T L ——

DEVELOPMENT, PROGRAMMING AND CALIBRATING MW, MS AND ML MAGNITUDE
SCALES FOR THE BENEFIT OF NATIONAL SEISMOLOGICAL NETWORK OF TURKEY

“The results are more accurate and compatible with
National Standards.”

libration of Ml scale and implementation of standard ML,

E ROLE IN THE DISASTER MITIGATION

v" MLl scale, together with station corrections, is calibrated for Turkey, Mw, ML, Ms, MS, mb, MB
magnitude scales are implemented by internationally recognized standard methods into the
earthquake location system of AFAD.

v The Earthquake Department of AFAD started to give Mw magnitudes within 5 minutes aftermath
of an event.

.....
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ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

Baslangi¢ Tarihi :17.06.2013

BASARILI UYGULAMALAR Bitis Tarihi o 217.12.2014
= . Proje Yiirutiictisiiniin Ismi :
(PROJELERIMiZz) Yrd. Doc. Dr. Cahit Caglar YALCINER

ORTULU AKTIF FAYLARIN YERLERININ YERALTI RADARI
(GPR) YONTEMIYLE BELIRLENMESI

“‘Bilinmeyeni Ortaya CikarmaR I¢in Ileri TeRnolofi”

PROJENIN AMACI

Bu proje calismasi ile, MTA Genel Mudurligu tarafindan yuratilen Turkiye Ulusal Paleosismoloji Aras-
tirmalari Programi (TUPAP) kapsaminda 2023 yilina kadar planlanan ve Tirkiye Diri Faylari Gzerindeki
ayrintili paleosismolojik calismalari iceren calisma planina destek vererek, sig jeofizik olcimler ile ye-
raltinda gomuld halde bulunan aktif faylarin tespiti amaglanmaktadir.

AFET ZARARLARININ AZALTILMASINDA ROLU

Aktif faylarin yerlerinin ve detayli 6zelliklerinin belirlenmesi; meydana gelebilecek depremlerdeki ha-
sarin ve zararin en aza indirilmesini saglamaktadir. Olduk¢a hassas ve detayli yapilan bu ¢alismalarda
yeraltinda bulunan ve ylzey izi bulunmayan aktif faylarin yerlerinin si1§ jeofizik yontemler ile belirlenmesi
zaman ve maddi agidan aktif tektonik calismalara biyik katki saglamaktadir. Yeralti Radari (GPR) yén-
temi, si1§ jeofizik yontemler icerisinde yiksek ¢ozunirlik ve hizli sonuglari sayesinde aktif tektonik ¢a-
lismalarda one ¢cikmaktadir ve bu nedenle projenin aktif tektonik calismalara dolayisiyla afet zararlarini
azaltmada onemli rold vardir.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

v Paleosismoloji galismalarinin hizlandirilmasina destek olacaktir.

v" Yeralti Radari yontemi ile tespit edilen gomild durumdaki faylarin yerlerinin belirlenmesi ile ekiplerin
dogru lokasyonlarda kazi (hendek calismalari) yapmalari saglanacaktir.

v' Ayni sekilde stiphelenilen bolgelerde uygulanan Yeralti Radari yonteminin sonuclarinda fay tespit edi-
lemeyen yerlerde gereksiz kazi (hendek calismalari) galismalarinin 6niine gecilecektir.

Elektronik Unitesi

Alic1 Anten Verici Anten

Mesafe Olgiim Tekeri




NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 17 June 2013

Duration (Months) :18 SUCCESS STORIES

Principal Investigator:
Assist.Prof.Cahit Caglar YALCINER (PROJECTS]

DETERMINATION OF BURIED FAULTS BY USING
GROUND-PENETRATINGRADAR (GPR)

“The advanced technology to reveal the unknown.”

AIMS OF THE PROJECT

Within the National Paleoseismology Research Program of Turkey
(TUPAP) which is conducted by General Directorate of Mineral Re-
search and Exploration, the project supports the working plan to be
completed until 2023 that includes the detailed paleoseismologi-
cal works on Turkey Active Fault and aims at identifying the buried
faults by using the shallow geophysical applications.

THE ROLE IN THE DISASTER MITIGATION

Determination of location and characteristics of the active faults to
minimise the damages of the earthquakes. In these highly sensitive
and detailed studies, the determination of location of not buried
active faults by shallow geophysical methods makes a significant
contribution to the active tectonic studies with regard to managing
the time and materials.

The Ground-Penetrating Radar (GPR) method stands out among the active tectonic studies due to its high
resolution and rapid results in shallow geophysical methods and therefore the project has an important
role in reducing the disaster losses due to active tectonic studies.

THE MAIN OUTCOMES FOR IMPLEMENTATION

v It will support the paleosismological studies.

v Through the determination of the location of the buried faults by the Ground-Penetrating Radar
(GPR) method, the teams will be provided with excavation (trench work] at the correct locations.

v Similarly, the results of the Ground-Penetrating Radar (GPR) method applied in suspected areas,
unnecessary excavations (trench work) will be prevented in places where the fault cannot be

detected.
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ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

@ Baslangi¢ Tarihi :17.06.2013
AFAD BASARILI UYGULAMALAR Bitis Tarihi :17.12.2014
ini Proje Yirutiictisiiniin Ismi :
[PROJELERIMIZ] Docj. Dr. Volkan KARABACAK

GUNEY MARMARA DiRi FAYLARININ YUZEY OZELLIKLERININ “YERSEL LIDAR”
KULLANILARAK OLCULMESI VE MODELLENMESI

Diri Fay ve Depremsellik Calismalarinda Yersel LIDAR,

PROJENIN AMACI

Guney Marmara bolgesindeki diri faylarda yerinde ol¢gimler yapilarak, paleosismolojik ¢alismalara des-
tek saglayacak faylanmaya ait ylzey ozelliklerinin ayrintili sekilde modellenmesi.

AFET ZARARLARININ AZALTILMASINDA ROLU

Proje ¢alismasinin en onemli rolu elde edilen sayisal verilerin, gelecekte Giney Marmara Bolgesinde
meydana gelebilecek, olasi ylizey faylanmalari sonrasinda yapilacak yeni olglimlerle karsilastirilabilecek
nitelikte olmasidir. Boylelikle bu lokasyonlarda yapilan mevcut dlcimler, fayin karakteristik ozellikleri
hakkinda essiz nitelikte bilgiler saglayacaktir.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

v' Yersel LIDAR sisteminin kolay anlasir bir sekilde kullaniciya tanitilabilmesi ve kullaniminin yay-
ginlastirilabilmesi amaciyla, detayli bir egitim kitap¢igi olusturulmus ve llkemizde diri fay ve
depremsellik calismalari ile ilgilenen arastirmacilara uygulamali bir egitim programi dizenlen-
mistir.

v Gliney Marmara Bolgesi'nde Tirkiye Diri Faylari Haritasi'nda belirtilen ve paleosismolojik ¢alis-
malarda uzman ekiplerce segilen 38 anahtar nokta icin, deformasyon ve yerdegistirme analizle-
rinde kullanilabilecek 92 6lgim yapilmis ve bu alanlarin sayisal arazi modelleri olusturulmustur.

v' Boylelikle, proje alaninda, aktif faylanmaya bagli 6l¢limlerin arazide yapilmasi zorunlulugu orta-
dan kalkmis ve sayisal gorintusu alinan ortamlar Gzerinde yillar sonra bile ¢alisabilme olanagi
elde edilmistir.
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NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 17 June 2013

Duration (Months) :18 SUCCESS STORIES

Principal Investigator:
Assoc.Prof. Dr. Volkan KARABACAK (PROJECTS]

MODELLING AND MEASURING THE SURFACE CHARACTERISTICS OF THE SOUTH
MARMARA ACTIVE FAULT BY USING “GROUND LIDAR”ON THE ACTIVE FAULTS AND
EARTHQUAKE WORK

Ground Lidar On The Active Faults And Earthquake Work,

AIMS OF THE PROJECT

To make detailed models of the surface characteristics which supports the studies on paleoseismology
by measuring the Active faults in the South MarmaraRegion. To make use of the “Ground Lidar"method
on paleoseismological studies in Turkey.

THE ROLE IN THE DISASTER MITIGATION

The most important role of the Project is that the obtained numerical data can be compared with the
measurements to be made in the South Marmara Region, after a possible surface faulting.Thus, the ex-
isting measurements at these locations will provide unique information about the characteristics of the
fault.Moreover, the researchers who are trained within the scope of the project will be able to use the
LIDAR and / or similar systemson the active fault and seismicity studies in Turkey.

THE MAIN OUTCOMES FOR IMPLEMENTATION

v" In order to introduce the Ground LIDAR system to the users in an easy-to-understand manner
and to extend the usage, a detailed training booklet has been created and an applied training pro-
grame has been implemented for the researchers who is interested in active fault and seismicity
studies in Turkey.

v" For the 38 key points, selected by the teams who are experts on the paleoseismological studies
and the studies stated in the Active Fault Map of the South Marmara Region of Turkey, 92 mea-
surements of the deformation and displacement analysis and digital field models were created.

v" Thus, there will be no more need on ground measurements of active faulting and it will be possi-
ble to conduct studies on areas which digital images were taken, even after years.
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ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

Baslangi¢ Tarihi :17.06.2013

BASARILI UYGULAMALAR Bitis Tarihi  :17.03.2015
] Proje Yiriitiicisiiniin Ismi :
(PROJELERIMiz) Prof Dr. H. Serdar AKYUZ

GEYVE (SAKARYA) - BANDIRMA (BALIKESIR) ARASINDA KUZEY ANADOLU
FAY ZONUNUN PALEOSiISMOLOJISI

“Gecmisi BilmeR Geleceje Isik Tutar”

PROJENIN AMACI

Kuzey Anadolu Fayi'nin az bilinen Geyve-Gemlik kesiminin haritalanmasi ve
deprem tarihgesinin arastirilmasi amaclanmistir. Paleosismolojik hendek
calismalari ile elde edilen bu veriler gelecekte olabilecek deprem zararlari-
nin azaltilmasinda onemli bir altlik olusturacaktir.

AFET ZARARLARININ AZALTILMASINDA ROLU

Aktif fay hatlarinin belirlenmesi ve bu faylarin deprem uretme tehlikesinin
ortaya konmasi onemlidir. Bu veri ile depremde zarar gorecek tesislerin
veya binalarin guglendirilmesi, tahliyesi veya yeniden planlanmasi ile mal ve
can kaybi azaltilabilir.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

v' Proje alanindaki fay kollarinin aktivitesi ve deprem Uretme tehlikesi
ortaya konmustur. Yerel Yonetimlerce mevcut yerlesim alanlari ve
sanayi tesisleri bu acidan ele alinip, gerekli alanlarda guvenlik zonu
olusturularak yeni planlamalarin yapilmasi kaginilmazdir.

MEKECE - 1 HENDEGI DOGU DUVARI K MEKECE -5 HENDEGI DOGU DUVARI

It 200-201, 1.

Googleearth
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NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 17 June 2013

Duration (Months) :21 SUCCESS STORIES

Principal Investigator:
Prof. Dr. Serdar AKYUZ (PROJECTS)

THE PALEOSEISMOLOGY OF THE NORTH ANATOLIAN FAULT ZONE BETWEEN GEYVE
(SAKARYA) - BANDIRMA (BALIKESIR)

“Knowing the past clarifies the future.”

AIMS OF THE PROJECT

Itis aimed at mapping Geyve-Gemlik section, lesser known part
of the North Anatolian Fault and the investigation of the earth- KARA DENIZ
quake history.The data obtained by paleosismological trench
studies will create an important base for reducing the potential

earthquake damages. ISTANBUI
THE ROLE IN THE DISASTER MITIGATION MARMARA DENIZI
It is important to determine the active fault lines and the hazard pft e el e

potential of these seismically active faults.By using this data,
the loss of property and the loss of life can be reduced by evacu-
ation or rescheduling and strengtheningof the facilities or build-
ings to be damaged by earthquakes.

THE MAIN OUTCOMES FOR IMPLEMENTATION

v The activity of fault branches and the hazard potential of seismically active faults in the project
area has been demonstrated. In this respect, the existing residential areas and industrial facili-
ties are taken into consideration by the local authorities and it is inevitable to make new plans by
creating a security zone in the required areas.




ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

Baslangi¢ Tarihi :17.06.2013

BASARILI UYGULAMALAR Bitis Tarihi  :17.03.2015
= . Proje Yiriitiicisiiniin Ismi :
(PROJELERIMiz) Prof Dr. Erhan ALTUNEL

ESKISEHIR FAY ZONUNUN PALEOSISMOLOJIiSi

“Dogru Karar Almak I¢in Fay Zonlarmin Uyanmast Beklenmemeli !”

PROJENIN AMACI

Bu proje kapsaminda, Eskisehir cevresinde MTA tarafindan haritalanan
Eskisehir ve Dodurga faylarinin Holosen aktivitelerinin olup olmadigi
arastiritmistir.

AFET ZARARLARININ AZALTILMASINDA ROLU

Eskisehir Fay Uzerinde ve yakin ¢evresinde yerlesim yerleri ve onemli
muihendislik yapilari bulunmaktadir. Planlamalar yapilirken fayin aktif
oldugu ve yizey kirigi olusturma potansiyelinin yetkililer tarafindan goz
ardi edilmemesi siddetle onerilir.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

v Eski depremleri yaslandirmak amaciyla alinan orneklerin ana-
lizi, Eskisehir Fayi lizerinde yaklasik son 12 000 yil iginde en az
3 adet ylzey kirigi olusturan deprem meydana geldigini goster-
mektedir. Bu depremlerden biri giinimizden once 12 330 ile
5160 yillari arasinda, biri 6130 ile 4380 yillari arasinda ve en son
deprem gunimizden yaklasik 3200 yil 6nce meydana gelmistir.
v Eskisehir fay zonu lizerindeki kayma hizinin yaklasik 0.30 mm/yil civarinda oldugu sdylenebilir.
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NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 17 June 2013

Duration (Months)  : 21 SUCCESS STORIES AFADQ
Principal Investigator:
Prof. E?r. Erhan AEI’_TUNEL (PROJECTS]

PALEOSEISMICITY OF THE ESKISEHIR FAULT ZONE

“It shouldn't be awaited for the Earthquake Fault Zones to be actived
to take the right decision!”

AIMS OF THE PROJECT

In the frame of this Project, Holocene activity of the Eskisehir and Dodurga faults, which were mapped
by MTA, was investigated.

THE ROLE IN THE DISASTER MITIGATION

There are settlements and major engineering structures along the Eskisehir Fault. Thus, it is strongly
recommended that earthquake activity of the Eskisehir Fault would not be ignored by the local authori-
ties during planning.

THE MAIN OUTCOMES FOR IMPLEMENTATION

v Analysis of collected samples suggest that at least 3 surface rupturing earthquakes occurred on
the Eskisehir Fault in the last 12 000 years. The first event took place between 12 330 and 5160
years B.P., the second event took place between 6130 and 4380 years B.P. and the last event took
place about 3200 years B.P.

v" On the basis of present data it is possible to say that the slip rate is about 0.30 mm/yr on the Es-
kisehir Fault.




ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

Baslangi¢ Tarihi :17.06.2013

BASARILI UYGULAMALAR Bitis Tarihi  :17.03.2015
= . Proje Yiriitiicisiiniin Ismi :
(PROJELERIMiz) Prof. Dr. Hasan SOZBILIR

EDREMIT KORFEZi iLE BALIKESIR iLi ARASINDA KALAN DiRi FAYLARIN TEKTONIK
JEOMORFOLOJISi VE PALEOSISMOLOJISI

“Diri faylann gecmis donemlerdeRi davranis bicimlerini bilmeR, gele-
ceRteki deprem tehliResinin dogru olarak tammlanmasim saglar.”

PROJENIN AMACI

Projenin amaci, UDSEP-2023 ‘te hedeflenen “Deprem tehlike analizleri ve tehlike haritalarinin gelistiril-
mesi (Hedef A-2) basligi altinda Edremit Kérfezi ve Balikesir arasinda kalan diri faylarda paleosismolojik
arastirmalar yapmak, bu faylarin eski deprem davranislarinin tahmini ve gelecekteki deprem tehlike
degderlendirmelerinde gerekli olan parametreleri belirlemek icin bilimsel kriterlere dayali deprem para-
metreleri veri bankasi olusturmaktir.

AFET ZARARLARININ AZALTILMASINDA ROLU

Elde edilecek bu veriler bolgesel deprem tehlike ve risk analizlerinin yapilabilmesi i¢in kullanima su-
nulacaktir. Bu sayede deprem tehlike degerlendirmelerinde gerekli olan parametreler (depremin yer,
zaman, biytklik, deprem tekarlarlama periyodu ve yer degistirme miktari) ortaya konularak, yakin ge-
lecekte yikici deprem olusturma potansiyeli olan diri fay zonlari tanimlanmis olacak ve bu fay zonlari
Uzerinde yapilasmanin oniine gecilmesi saglanacaktir.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

Proje sonuglari, Edremit Korfezi ile Balikesir arasindaki bolgede,
v Imara esas 1/1000 ve 1/5000 6lgekli haritalarda hangi diri faylarin g6z 6niine alinmasi gerektigini,

v" Yakin gelecekte yikici deprem beklenecek olan diri faylarda fay sakinim bandi olusturma durumu-
nu ve Deprem tehlike analizine taban olusturacak haritalar in Gretilmesini saglayacaktir.

=
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NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 17 June 2013

Duration (Months) :21 SUCCESS STORIES

Principal Investigator:
Prof. Dr. Hasan SOZBILIR (PROJECTS]

THE TECTONIC GEOMORPHOLOGY AND PALEOSEISMOLOGY OF THE ACTIVE FAULTS
BETWEEN GULF OF EDREMIT AND BALIKESIR REGION

“Knowing the behaviour of the active faults in previous periods ensures

the right definition of the hazard of the future earthquaRes.”

AIMS OF THE PROJECT

The aim of the Project is to conduct paleoseismological researches in the active faults between the
Gulf of Edremit and Balikesir under the heading of the UDSEP-2023, Objective A-2 (Earthquake Hazard
Analysis And Revision of Hazard Maps) and also to create the earthquake parameters database based
on the scientific criteria in order to determine the required parameters for the future earthquake hazard
assessments and to predict the behaviour of the previous earthquakes.

THE ROLE IN THE DISASTER MITIGATION

The obtained data will be available for regional earthquake hazard and risk analysis. In this way, the
required parameters for the earthquake hazard assessments (location, time, magnitude, earthquake re-
currence period and amount of the displacement] will be obtained, and potentially damaging active fault
zones will be defined and urbanisation on the fault zones will be prevented.

THE MAIN OUTCOMES FOR IMPLEMENTATION

The results of the Project will provide
v The consideration of the active faults urban plans at scales of 1/1000 and 1/5000

v' The establishment of the fault setback zoneinthe potentially damaging active faultsand to gener-
ate the maps that creats a base for the earthquake hazard analysis between the Gulf of Edremit
and Balikesir Region.




ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

Baslangi¢ Tarihi :17.06.2013

BASARILI UYGULAMALAR Bitis Tarihi  :17.03.2015
ini Proje Yiiriitiiclisiiniin Ismi :
[PROJELERIMIZ] Prof‘. Dr. Erdin BOZKURT

KUTAHYA FAYININ PALEOSISMOLOJiSi
“Faylann ARtivitesini Belirlemenin En Dogru Yolu”

PROJENIN AMACI

Kitahya Fay Zonu Bati Anadolu bolgesinde deprem Uretme potansiyeli olan 6nemli jeolojik yapilar ara-
sinda yeralir. Proje kapsaminda yurutulen ayrintili arazi calismalari ve glince sismik veriler fay zonunun
aktif oldugunu ortaya koymaktadir. Paleosismolojik 6zelliklerinin arastirilmasi siirecinde acilan hen-
deklerden elde edilen veriler iki farkli deprem verisini aciga ¢ikarirken, fay zonun aktif oldugu gorisinu
kuvvetle desteklemektedir.

AFET ZARARLARININ AZALTILMASINDA ROLU

Elde edilecek bu veriler bolgesel deprem tehlike ve risk analizlerinin daha saglikli olarak yapilabilmesi
icin kullanima sunulacaktir.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

v’ Kiitahya fay zonunun deprem tiretme potansiyeli belirlenerek aktif fay oldugu,

v Bu bolgede yapilacak planlama calismalarinda proje sonuglarinin 6nemli bir girdi olarak kullanil-
masil,




NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 17 June 2013

Duration (Months)  : 21 SUCCESS STORIES AFADQ
Principal Investigator:
Prof. E?r. Erdin BgZKURT (PROJECTS]

PALEOSEISMICITY OF THE KUTAHYA FAULT

“The most accurate way to determine the activity of the faults.”

AIMS OF THE PROJECT

The Kitahya Fault Zone is one of the important geological structures that have the potential to gen-
erate earthquakesin Western Anatolia. Detailed field studies carried out within the scope of the proj-
ect and daily seismic data indicates that the fault zone is active. The data obtained from the trenches
opened during the research of the paleoseismological features reveals two different earthquake data
and strongly supports that the zone is active.

THE ROLE IN THE DISASTER MITIGATION
The data will be available for regional earthquake hazard and risk analysis to be conducted accurately.
THE MAIN OUTCOMES FOR IMPLEMENTATION

v" By determining the potential of Kiitahya fault zone, it is an active fault,

v To be used the project results as an important input in the planning studies to be carried out in
this region.




ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

Baslangi¢ Tarihi :27.06.2013

BASARILI UYGULAMALAR Bitis Tarihi . 327.12.2014
= Proje Yiirutiictisiiniin Ismi :
(PROJELERIMiZz) Prof. Dr. Sinan AKKAR

TURKIYE SiSMiK TEHLIKE HARITASININ GUNCELLENMESI

“Riskleri Daha Iyi Hesaplamak I¢cin Yeni Deprem Haritamiz”

PROJENIN AMACI

1996 yilinda hazirlanan mevcut haritanin yapiminda kullanilan deprem verileri, azalim iliskileri ve mode-
ler aradan gegen 16 yilda ¢ok buyuk degisikliklere ugramis gelismistir. Avrupa ve dinyanin diger Ulke-
lerindeki haritalarla da uyumlu olacak sekilde, yeni modeler ve elde edilen deprem verileriyle glincel ve
cagdas bir deprem tehlike haritasini ortaya ¢cikarmak projenin temel amacidir.

AFET ZARARLARININ AZALTILMASINDA ROLU

Tirkiye Sismik Tehlike Haritasi tamamlandiginda tlkemizin afet zararlarinin azaltilmasi calismalarinda
cok onemli bir yere sahip olacaktir. Harita ile uyumlu olacak sekilde Tirkiye Bina Deprem Yonetmeligi'de
AFAD Baskanligi tarafindan giincellenecektir. Harita ayni zamanda Sigorta sektord icinde cagdas bir
yaklasim saglayacaktir.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

v Ulkemizde ve diinyada olasiliksal deprem tehlikesi hesap yontemlerindeki son gelismeleri ve dep-
rem tehlikesi hesaplarinda kullanilan temel bilesenlerle ilgili Tirkiye'de ve uluslararasi alanda
gerceklestirilen son ¢alismalari dikkate alarak belli yillik asilma seviyeleri icin jenerik kaya zemin
kosullarina uygun (VS30 = 760 m/s) maksimum yer ivmesi (PGA), maksimum yer hizi (PGV) ile 0.2s
ve 1.0s periyotlarinda %5 sonime sahip spektral ivme degerlerinin llke kara sinirlari icindeki de-
gisimini gosteren sismik tehlike haritalari Uretmistir.

v Elde edilen haritalardaki PGA ve spektral ivme ordinatlari deprem sigorta primlerinin giincellen-
mesine yonelik ¢alismalarda da kullanilacaktir.
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NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date :27 June 2013

Duration (Months) :18

Principal Investigator:
Prof. Dr. Sinan AKKAR

“The new Seismic Hazard Map to calculate the risk much better.”

SUCCESS STORIES
(PROJECTS)

REVISION OF THE SEISMIC HAZARD MAP OF TURKEY

AIMS OF THE PROJECT

The earthquake data, attenuation relations and the models used
in the preparation of the existing map prepared in 1996 has un-
dergone many changes over the last 16 years. The main purpose
of the project is to reveal an updated earthquake hazard map
compatible with the maps in Europe and the world using the new
models and the earthquake data obtained.

THE ROLE IN THE DISASTER MITIGATION

Turkey Seismic Hazard Map will have a very important role in di-
saster mitigationstudies. The map will be updated simultaneous-

ly with the Specification for Buildings to be Built in Seismic Zones | :

by AFAD Presideny. The map will also provide a contemporary
approach to the insurance sector.

THE MAIN OUTCOMES FOR IMPLEMENTATION

v' This project computes hazard maps for a set of annual exceedance levels for peak ground accel-
eration (PGA), peak ground velocity (PGV) as well as 5%-damped pseudo-spectral acceleration
(PSA) ordinates at T=0.2s and T = 1.0s for the entire country. The horizontal component definition
of these ground-motion intensity measures is geometrical mean. The project implements state-
of-art knowledge in probabilistic seismic hazard assessment and accounts for the most recent
national as well as worldwide studies that are of direct use in the calculations. The seismic haz-
ard maps for PGA and 5%-damped PSA at T =0.2s and T = 1.0s are computed for a generic rock

site defined by VS30 = 760 m/s.

v" The products of this project are primarily used in the computation of design spectrum in the re-
vised Turkish earthquake code. The seismic hazard maps produced in this project are also useful
to revise the current earthquake insurance premiums in Turkey.




ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

Baslangi¢ Tarihi :20.06.2013

AFADQ BASARILI UYGULAMALAR Bitis Tarihi :20.06.2015
] Proje Yiriitiicisiiniin Ismi :
(PROJELERIMiz) Vid. Do Dr. Fatih POYRAZ

GEDiZ GRABENININ DOGU KESIMINDEKi TEKTONiIK HAREKETLERIN
GPS iLE BELIRLENMESI

“Hassas Olgiimlerle Yerkabugunu [zliyoruz”

PROJENIN AMACI

Gediz Grabenin dogu kesiminde yatay kabuk hareketlerini belirlemek ve bu hareketlerden bolge defor-
masyonu hakkinda ipuclari elde edebilmektir.

AFET ZARARLARININ AZALTILMASINDA ROLU

Gediz Grabenin dogu kesimindeki kabuk deformasyonlari ve blok kinematigi ayrica bolgenin depremsel-
ligini arastirmak Gzere sunulan bu projenin ¢iktilari, farkli disiplinlerdeki yerbilimcilerin yapacagi bircok
arastirmada onemli bir veri seti olarak kullanilacaktir.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

v Proje kapsaminda yapilacak calismalar ile bolgenin yillik kayma hizi hakkinda bilgi sahibi olunacaktir.

v' Elde edilecek proje sonuglari farkli disiplinlerin (Jeoloji, Jeofizik vb.,) ileride bu bolge icin yapacag:
arastirma konularinda altlik veri olarak kullanabileceklerdir.

v' GPS verilerinden elde edilen sonuclar ile olabilecek bir depremin hangi evrede oldugu kestirilecek
ve bu bolge i¢in yapilacak afet calismalari hangi boyutta yapilmasi gerektigi daha rahat ortaya ¢ika-
caktir.




NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 17 June 2013

Duration (Months) :24 SUCCESS STORIES

Principal Investigator: (PROJECTS]

Assist.Prof. Dr. Fatih POYRAZ

THE DETERMINATION OF THE TECTONIC MOVEMENTS IN GEDIZ
GRABEN BY USING GPS

“We are monitoring the earth’s crust by the precise measurements.”

AIMS OF THE PROJECT

To determine the movements of the earth’s crustin the eastern part of the Gediz Graben and to get infor-
mation about the regional deformation from the movement data.

THE ROLE IN THE DISASTER MITIGATION

The crustdeformation in the eastern part of the Gediz Graben and the block kinematicand alsothe out-
puts of the project that studies on the seismicity of the region will allow the researchers to use the data
as a base.

THE MAIN OUTCOMES FOR IMPLEMENTATION

v By the studies to be carried out within the scope of the project, the annual slip rate of the region
will be determined.

v" The obtained results of the Project will allow to be used as a basis for the researches from differ-
ent disciplines (geology, geophysics, etc.).

v" By using the results obtained from the GPS data, the phase of an earthquakewill be predicted.




ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

Baslangi¢ Tarihi :10.04.2014

BASARILI UYGULAMALAR Bitis Tarihi ~:10.07.2015
] Proje Yiriitiicisiiniin Ismi :
(PROJELERIMiz) Doc. Dr. Mehmet OZYAZICIOBLU

TURKIYE ULUSAL SiSMiK KAYIT AGINDAKI VERI KALITESININ ARTALAN
GURULTUSUNUN ANALIzi

“Sismik Istasyonlarmiz Saghikh Calisryor mu?”

PROJENIN AMACI

Turkiye Ulusal Zayif Hareket Sismik Aginin Gurilti Analizinin Yapilarak Veri Kalitesinin, Gurdltd Kay-
naklarinin Belirlenmesi ve Turkiye i¢in Gurdltd Modeli Olusturulmasi projenin temel amacidir.

AFET ZARARLARININ AZALTILMASINDA ROLU
Sismik deprem gozlemaginin saglikli veri Gretmesini saglamak
UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

v" Ulusal Agdaki zayif hareket istasyonlarinin ginliik, aylik ve yillik gliriltd analizleri yapildi, so-
nuclar PDF (probability density function) ve spectrogramlar halinde sunuldu. Tirkiye i¢in dogal
glrultl haritasi ve girdlti modelleri ¢ikarildi.

v" Proje ile Ulusal Ag icin, yillik, aylik ve glinliik olasiliksal yogunluk fonksiyonlari ve spektrogram-
lari Uretilerek artalan gurdltd dizeyleri belirlenmis, gece-glindiiz ve mevsimsel gurdlti degisim-
leri incelenerek kayit kalitesi dederlendirilmis, her istasyon i¢in glrultl dizeyleri uluslararasi
kabul edilen guriltd sinirlar ile karsilastirilmis ve yiiksek gurilti seviyelerinin olasi kaynaklari
tartisilmis ve yuksek gurultiyu gidermek tzere oneriler yapilmistir.




NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 10 April 2014

Duration (Months) :15 SUCCESS STORIES

Principal Investigator:
Assoc.Prof. Dr. Mehmet OZYAZICIOGLU (PROJECTS]

THE AMBIENT NOISEANALYSIS OF TURKISH NATIONAL SEISMIC NETWORK

“Are the seismic stations fullyfunctional?”

AIMS OF THE PROJECT

Determination of recording quality of Turkish National Seismic Network by extensive noise analyses
and development of a noise model for Turkey.

THE ROLE IN THE DISASTER MITIGATION
To make the seismic stations produce accurate data

THE MAIN OUTCOMES FOR IMPLEMENTATION

v Diurnal, monthly and annual noise levels of each station are abtained and presented in PDF plots
and spectrograms. Ambient noise distribution and noise models for Turkey are developed.

v For the National Network, annual, monthly and daily probabilistic density functions and spectro-
grams were generated and background noise levels were determined. Possible sources were
discussed and recommendations were made to eliminate noise.




ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

Baslangi¢ Tarihi :07.04.2014

BASARILI UYGULAMALAR Bitis Tarihi :20.11.2017
= = Proje Yiriitiicisiiniin Ismi :
(PROJELERIMiz) Prof. Dr. Haluk AKGON

KOCAELI iLi HEYELAN HAREKETLERININ iZLENMESINDE FiBER OPTiK
TEKNOLOJISININ KULLANIMI

PROJENIN AMACI

Projenin amaci, heyelanlardan kaynakli tehlike ve buna bagli riskleri azaltmak icin fiber optik yontemleri
kullanan bir yerinde izleme sistemi olusturmaktir.

AFET ZARARLARININ AZALTILMASINDA ROLU

Gunumuzde erken uyari sistemleri afet risk yonetimi acisindan ¢ok daha onemli hale gelmektedir. Heye-
lanlari ve/veya sevleriizlemek igin inklinometreler, tiltmetreler, ekstensometreler, yer tabanli Light De-
tection and Ranging (LIDAR) sistemleri gibi farkli cihazlardan faydalanilan yontemler kullanilmaktadir.
Ancak bu yontemler erken uyaridan ziyade meydana gelen deformasyonlari belirlemek icin kullanilir.
Var olan diger izleme sistemleri yerine fiber optikler, kolay uygulanabilirlikleri ve hassasiyet tstinlik-
leri sebebiyle tercih edilmelidir. Fiber optik tabanli teknoloji, deformasyon izleme ve araliksiz veri alma
ozelligine sahip olup, bu 6zellik sayesinde erken uyari sistemi olusturmak i¢in uygundur.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

v Proje siresince olusturulan fiber optik sistem once laboratuvar calismasiyla test edilmis, hassa-
siyet analizleri yapilmis ve ardindan oncel saha calismasiyla kisa vadeli denenerek arazi kosul-
larinda karsilasilabilecek zorluklar onceden belirlenerek kullanima hazir hale getirilmistir. Bu
asamalarin ardindan fiber optik izleme sistemi, Kocaeli Bahcecik’'teki heyelanli sahaya yerlesti-
rilmistir.

v Dunyada ornekleri olmakla birlikte Turkiye'de heyelanlar icin fiber optik yontemlerle yapilan ilk
heyelan izleme sistemi olan bu proje, uygulama sahasindaki heyelani basarili olarak izlemis,
yagis ve sicaklik degisiminin heyelan hareketine etkisini ortaya koymustur. Bu heyelan izleme
sistemi erken uyari sistemlerine de basarili bir sekilde adapte edilerek, Turkiye'deki ilk heyelan
izleme istasyonu olarak hayata gecirilmistir.
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NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 07 April 2014

Duration (Months) :31 SUCCESS STORIES

Principal Investigator:
Prof. Dr. Haluk AKGUN (PROJECTS)

OPTICAL FIBER TECHNOLOGY TO MONITOR SLOPE MOVEMENT IN KOCAELI

AIMS OF THE PROJECT

The purpose of this project is to develop an in-situ monitoring
system by using optical fibers in order to decrease the hazard
and risk caused by landslides.

THE ROLE IN THE DISASTER MITIGATION

In the recent years, awareness about hazards caused by land-
slides and the importance given to the concept of risk man-
agement has been continuously increasing. As a consequence,
early warning systems have gained much more importance in
terms of risk management. Different instrumentation tech-
niques such as inclinometers, tiltmeters, extensometers, ground based LIDAR systems have been used
to monitor landslides and/or the failing potential of slopes. However, all these techniques are used only
to detect deformations rather than forming early warning systems. Optical fibers are highly preferred to
the other available monitoring systems due to their easy implementation and high sensitivity properties.

THE MAIN OUTCOMES FOR IMPLEMENTATION

v" Duringtheproject,atfirst,thefiberopticsystemutilizedwastestedanditssensitivitywasdetermined
inthelaboratory. Then,ashort-termpreliminaryfield studywascompletedinordertoovercomethe
difficulties that could be faced during the field application. After these stages, an optical fiber moni-
toringsystemwasimplementedinalandslideregionlocatedintheBahcecik AreaofKocaeliProvince.

v" This system has monitored the landslide successfully and revealed the effect of precipitation
and temperature change on landslide movement. The system is the first landslide monitoring
station used successfully in Turkey adapting it to an early warning system.

Deformasyon ile Olusan Gerinimin Fiber Optik
Kablo Boyunca Degisimi

Ocak 2016 Gerinim Degerleri Mart 2016 Gerinim Degerleri Mayis 2016 Gerinim Degerleri

Grafiklerdeki farkli renkler farkli giinleri sil etmektedir.




ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

@ Baslangi¢ Tarihi :07.04.2014
AFAD BASARILI UYGULAMALAR Bitis Tarihi 121.06.2018
VT Proje Yiiriitiiclisiiniin Ismi :
[PROJELERIMIZ] Yrd.JDoc. Dr. Hatice SENGUL

AFADSIM TEKNOLOJIK AFETLER ICIN iISLETMELERIN VE HALKIN DAYANIKLIL_I_éI_!‘lA
BAGLI ETMEN TABANLI SIMULASYON MODELININ GELISTIRILMESIi VE EN KOTU
DURUM SENARYOLARINDA OLASI EN YUKSEK SOSYAL VE EKONOMIK KAYIP TAHMINI

“Doga kRaynakly, tekRnolojik, ve birlesik afetlerin yonetiminde mevcut en
iyl simiilasyon araglarimin gelistirilmesi ve Rullanilmast”

PROJENIN AMACI

Bu projenin amaci, olasi teknolojik afetlerde dusuk ve ylksek isletme ve toplum dayanikliigr durumtla-
rinda en kotu afet senaryolari icin AFADSIM simiilasyon modelinin gelistirilmesi ve kayip tahminidir.

AFET ZARARLARININ AZALTILMASINDA ROLU

Proje kapsaminda AFADSIM 1.0 etmen tabanli simiilasyon modeli, simiilasyon araci olarak Netlogo kul-
lanilarak gelistirilmis ve boylece farkli senaryolarda kayiplari tahmin i¢in bir test ortami sunulmustur.
Model ile isletme ve toplum dayanikliliginin farkli senaryolarinda olasi bir teknolojik afet durumunda
kayiplarin nasil degistigi incelenmistir. Model dayaniklilik odakli oldugu icin proje kapsaminda bir islet-
me dayanikliligi dederlendirme cercevesi gelistirilerek Tirkiye'de Seveso Direktifi'ne tabi isletmelerin
dayanikliligi olcilmustir. Dinamik yetenekler literatiriinin derlenmesi ile olusturulan dayaniklilik de-
gerlendirme cercevesi literatire onemli bir katkidir.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

v" Etmen tabanli modeller farkli davranis, durum ve kaynaklarin varliginda kayip tahminini sag-
lamaktadir. itk versiyonu olusturulan AFADSIM 1.0 simiilasyon modeli bu ihtiyaci karsilamaya
yonelik gelistirilmistir. Ileri versiyonlarinin gelistirilmesi ile glicli bir kayip tahmini modeli olarak
hem AFAD hem de FEMA vd. kuruluslarin kullanabilecedi mevcut en iyi model olma potansiyeline
sahiptir.




NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 07 April 2014

Duration (Months)  :50 SUCCESS STORIES AFADQ
Principal Investigator:
Assist.pProf. Dr. Hgatice SENGUL (PROJECTS]

DEVELOPING AN AFADSIM AGENT-BASED MODEL FOR WORST-CASE SCENARIO LOSS
ESTIMATION FOR LOW AND HIGH LEVELS OF ORGANIZATIONAL AND COMMUNITY
RESILIENCE

“Development and use of state-of-the-art simulation tools for natural,
technological and compound disaster management: simulation of emer-

gence, tesilience and diversity of Complex Adaptive Systems (CAS)”

AIMS OF THE PROJECT

The aim of this project is to develop an agent-based model for worst-case scenario loss estimation for
low and high levels of organizational and community resilience.

THE ROLE IN THE DISASTER MITIGATION

Within the scope of the project, an agent-based simulation model, AFADSIM 1.0, using Netlogo as the
simulation platform, was developed. As such, a test environment for estimation of losses was provided.
The model enabled exploration of how losses change for different scenarios of community and organiza-
tional resilience in the case of a technological disaster. As the model is resilience-oriented, an organi-
zational resilience assessment framework was developed and resiliency potential of low and high-level
status Seveso organizations in Turkey were measured. The assessment framework based on a compila-
tion of dynamic capabilities literature is an important contribution to the literature.

THE MAIN OUTCOMES FOR IMPLEMENTATION

v" AFAD is one of the critical agencies of Turkey with its decision-making and policy development
roles. As such, AFAD personnel and top management should use the best models and platforms
available for informed decision making and policy development for these critical tasks. Agent-
based models enable loss estimation for different behaviour, setting and resource acquisition
cases. AFADSIM simulation model's first version was developed to meet this need. With its fur-
ther development, AFADSIM, as a strong loss estimation model, may be the best available tool
that AFAD and FEMA and other agencies may use.

80|~ g
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Figure 1. Organizational Dendrogram, Nearest Neighbor Method
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@ Baslangi¢ Tarihi :15.12.2014
AFAD BASARILI UYGULAMALAR Bitis Tarihi . :22.06.2017
ini Proje Yirutiictisiiniin Ismi :
[PROJELERIMIZ] Docj. Dr. Serdar SOYOZ

HAFIF CELIK YAPILAR iCIN DEPREM DAYANIM MODELLERI

PROJENIN AMACI

Hem diinya genelinde ama 0zellikle de dlkemizde bu tir i
yapilar tzerinde ozellikle deneysel calismalar yapilarak be
gerekli bilgi birikimi olusturulmasi gerekmektedir. Bu 1 | etse
bilgi birikimini saglamak ve llkemizde hafif ¢elik konu- ‘_1_.. P %::>MM
sunda depreme dayanikli modellerin gelistirilmesi proje- /7| P ..jz’/ ) SR
nin temel amacidir. . = [g
) AT ||| ey

AFET ZARARLARININ AZALTILMASINDA ROLU = v J W o 7
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AFAD Baskanliginca koordine edilen Tirkiye Bina Dep- \ ) 1 KEEE:D
rem Yonetmeliginin bolimlerinden birisi de “Hafif Celik” - /ni1 s
konusunda hazirlanmaktadir. Bu boliimle ilgili deprem i Gelme lavved sktama leman

olayl karsisinda hafif celik bir yapinin dayanim ve per-
formans tasarimlari bu proje sonuclari da kullanilarak 3
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kurulan iliskiler sayesinde hafif ¢elik binalarin ilkemizde Qelme () e R T
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yayginlasmasi hedeflenmektedir.
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UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

v' Bogazici Universitesi Yapi Laboratuvari'nda hafif celik yapilar icin gerceklestirilen deneyleri so-
nucunda farkli kaplamalar icin davranis modelleri elde edilmistir. Elde edilen deney sonuglarina
bagli olarak dayanim ve davranis modelleri olusturulmustur

v Analitik calisma kapsaminda panellerin dogrusal olmayan davranisinin analitik olarak elde edi-
lebilecedi gosterilmis ve bu analitik model kullanilarak temsili bir yapi modeli kurulmustur. Son-
rasinda yapilan analizler sonucunda bu bina modelinin deprem yukleri altinda yeterli performans
gosterdigi belirlenmistir.
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NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 15 December 2014

Duration (Months) :30 SUCCESS STORIES

Principal Investigator:
Assoc.Prof. Dr. Serdar SOY0Z (PROJECTS]

SEISMIC BEHAVIOR OF COLD-FORMED STEEL STRUCTURES

AIMS OF THE PROJECT

Both in the world but especially in Tur-
key, experimental researches on the Cold- ||
formed steel structures are needed to be |
conducted to establish knowledge.With the
aid of this knowledge and relations with the
industry, it is aimed to get cold-formed steel
structures be more popular in Turkey.

THE ROLE IN THE DISASTER MITIGATION

One of the chapters of the Turkish Building
Earthquake Code which is coordinated by
AFAD Presidency is on cold-formed steel
structures.

The strength and performance designs of a Cold-formed steel structures are presented using the re-
sults of this project. In addition, owing to the knowledge and relations with the industry, it is aimed to
spread the Cold-formed steel structures in Turkey.

THE MAIN OUTCOMES FOR IMPLEMENTATION

v" Experiments for cold-formed steel structures were carried out in the Structures Laboratory of
Bogazici University. The motivation of the experiments was to obtain seismic behavior of different
sheeting panels. Based on the experimental results, capacity and ductility values were obtained.

v"In the analytical phase of the study, it was shown that nonlinear behavior of panel could be mod-
eled and using this analytical model, a representative building model was developed. Based on
the analysis results, it was determined that seismic performance of this representative model
was satisfactory.




ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

Baslangi¢ Tarihi :15.12.2014

BASARILI UYGULAMALAR Bitis Tarihi . :22.06.2017
A Proje Yiiriitiiclisiiniin Ismi :
[PROJELERIMIZ] Prof‘. Dr. Yasin M. FAHJAN

AFAD DAMP UYGULAMASINDA KRITiK TESISLERIN ANALizi VE
DIREKT EKONOMIiK KAYIPLAR

PROJENIN AMACI

Olasi bir yikici depremin hemen ardindan can kaybini en aza indirebilmek icin hasarla ilgili olusabilecek
kargasa ve bilgi kirliligini ortadan kaldirmak ve acil mudahale ekiplerini dogru bolgelere zaman kaybet-
meden hizli bir sekilde sevk edebilmek ¢ok biyik cnem tasimaktadir. Bu kapsamda, deprem bdlgesin-
deki hasar ve kayip durumunun gercege yakin sekilde tahmin edilmesini saglayan, AFAD DAMP (RED] adi
verilen yeni bir “Deprem On Hasar Tahmini Sistemi” tasarlanmistir(Temmuz-Aralik,2013). Bu projede
amag, AFAD DAMP (RED) sistemine Hasar yapici bir depremin hemen ardindan deprem bolgesindeki
kritik tesislerin hasar durumunu ve binalarin yapisal hasarina bagli olarak direk ekonomik kayiplari tah-
min edebilen yeni bir modil eklenmesidir.

AFET ZARARLARININ AZALTILMASINDA ROLU > A0 D e 310 - x
Olasi depremlerde meydana gelebilecek hasar bol- AFAD' Opsrationst DotaBoss rotsrses g
gelerini, hasarlarin niteliklerini ve boyutlarini be- .« =i S
lirleyecek Deprem Hasar Senaryolari gelistirerek
olusacak depremlerin verecegdi zararlari en aza in- At i £0 Sctime
dirmek amaclanmaktadir. e e

475 LastRun>>> Event: 20190320063427 433515 5.5 [Efs o

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

Yikici bir depremden sonra meydana gelebilecek; Yapisal hasar (Hafif, Orta, Agir ve Yikik], Ayakta Tedavi
Gerektiren Hasta Sayisi, Hafif Yarali Sayisi, Agir Yarali Sayisi, Can Kaybi Sayisi, Gegici barinma hizmeti
ihtiyaci, Tahmini Sismik Siddet Haritasi, Tahmini ivme (PGA) ve Hiz (PGV) Haritalarini tretir. Deprem Da-
iresi Baskanligimizca 81 il icin olasi deprem tehlikesi belirlenerek, senaryo depremler olusturulmakta,
program tarafindan Uretilen bu ciktilar risk azaltma, midahale ve iyilestirme calismalarinda da altlik
olarak kullanilmakta ve ilgili kurumlar ile paylasilmaktadir.

AFAD
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Start Date : 15 December 2014

Duration (Months) :30 SUCCESS STORIES AFADQ
Principal Investigator:
Prof. E?r. Yasin M?FAHJAN (PROJECTS]

PHYSICAL DAMAGE OF CRITICAL FACITILY AND DIRECT ECONOMIC LOSES FOR
AFAD DAMP APPLICATION

AIMS OF THE PROJECT

Immediately after a possibly damaging earthquake, useful and correct information about the amount
of earthquake loses has great important for emergency response and disaster management teams in
order to minimize the losses of life in the disaster area. In this context, in previous project, the current
project team in cooperation with AFAD; have developed rapid estimation of earthquake losses system in
Turkey. The system, which is called AFAD DAMP, estimates the earthquake damages and fatality loses
immediately after the earthquake (July-December, 2014). Currently, AFAD DAMP utilizes the available
building and population database in Turkey to estimate the building and fatality loses immediately after
the earthquake.In this project; new modules related to earthquake damage in critical facilities and direct
economic losses due to structural damage of buildings will be integrated to the AFAD DAMP application.

THE ROLE IN THE DISASTER MITIGATION

It is aimed at reducing the earthquake loss by developing the Earthquake Damage Scenarios that deter-
mine the affected areas, features and the size of the damages caused by possible earthquakes.

THE MAIN OUTCOMES FOR IMPLEMENTATION

Following a possibly devastating earthquake The system provides the Structural Damage (Slight, Mod-
erate, Severe and Destroyed), Number of outpatients, Number of Slightlylnjured, Number of Severely
Injured, Number of Life Loss, Need for Temporary Shelter, Estimated Seismic Intensity Map,and gen-
erates the estimated Peak Ground Acceleration (PGA) and Peak Ground Velocity (PGV) maps. Possible
earthquake hazard for 81 provinces are determined and earthquake scenarios are created by the AFAD
Earthquake Department. These outputs produced by the program are used as a base for risk reduction,
response and recovery works and also shared with relevant institutions.

AFAD Deprem |zleme ve
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Baslangi¢ Tarihi :15.12.2014

BASARILI UYGULAMALAR ot Tarini 118072016
[PROJELER|M|Z) Proje Yiiriitiiciisiiniin Ismi :

Doc. Dr. Orhan D. POLAT

TURKIYE'DE SARSINTI HARITA (SHAKEMAP) UYGULAMASI
“AFAD Sarsint1 Haritast”

PROJENiN AMACI SARSINTI HARiTASI

ShakeMap yazilimini AFAD Deprem Dairesi Baskanligi tarafindan is-

DAKIKA

letilmekte olan KYH istasyon agi sisteminde isler hale getirmek o 1/
, il
AFET ZARARLARININ AZALTILMASINDA ROLU SR o onn
ORETI 8AGLAR 3 2

4 4
Bir buyuk deprem sonrasi, yerel yonetimlerin, arama ve kurtarma N =
ekiplerinin ihtiya¢ duydugu (olasi en) hasarli bélgelerin yerini kes- e
tirmek ve ilk birka¢ dakika icinde haritalamak, projenin oncelikli v,

arastirma konusudur. Onerilen proje kapsaminda kurulacak sarsinti
haritasi (ShakeMap) otomatizasyonu tlke genelinde uygulanacaktir. AFAD

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

Yazilim ¢alismaktadir. Birgok depremde sarsinti (ShakeMap) haritasi, insan kontrolii olmaksizin en geg 4
veya 5 dk iginde Uretilmistir. Deprem sonrasi hassas sonug ve harita Uretilmesi noktasinda, KYH istasyon
lokasyonlarinda yapilmasi gereken bazi yapisal iyilestirme calismalari devam etmektedir.

AFAD ShakeMap : dda2017egmf / 37.5955 / 38.4866
Mar 2,2017 110725 UTC M 5.5 N37.60 E38.49 Depth: 10.0km 1D:20170302110726

AFAD ShakeMap : dda2017egmf / 37.5955 / 38.4866
Mar 2,2017 11:0725 UTC M55 N37.60 h: 10.0km  1D:20170302110726
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AFAD ShakeMap : dda2017cobt / 39.5495 / 26.1370
Feb 6,2017 03:51:40 UTC M 5.3 N39.55E26.14 Depth: 14.0km 1D:20170206035141
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NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date

Duration (Months) :19

Principal Investigator:
Assoc.Prof. Dr. Orhan D. POLAT

: 15 December 2014

SUCCESS STORIES
(PROJECTS)

AFAD

SHAKEMAP IMPLEMENTATION IN TURKEY

AIMS OF THE PROJECT

To make ShakeMap software put into practice on the strong motion
station network system operated by AFAD Earthquake Department.

THE ROLE IN THE DISASTER MITIGATION

After a major earthquake, most needed information for local authori-
ties, search and rescue teams; estimating the location of the damaged
(the most likely) area and mapping the area in the first few minutes
are the primary research subject of the project.ShakeMap automation
of the proposed project will be implemented throughout the country.

THE MAIN OUTCOMES FOR IMPLEMENTATION

The software is running. ShakeMap map of many earthquakes was
produced within 4 or 5 minutes at the latest without human control.
At the point of producing sensitive results and maps after the earth-
quake, some structural improvement works that need to be done at
the locations of the strong motion stations are continuing.

SARSINTI HARITASI

e — SHAKEMAP TURKIYE
DEPREM DALGALARI, ® ®
AFAD KUVVETLI YER HAREKETI
ISTASYONLARINI TETIKLER

EN BUYUK IVMELER (PGA)
YAZILIM TARAFINDAN
OTOMATIK ALGILANIR

SARSINTI HARITASI
(SHAKEMAP )
URETIMI BASLAR

OTOMATIK HARITALAMA
INSAN KONTROLU
OLMAKSIZIN HAZIRLANIR

AFAD UZMAN EKiP
HARITALARIN SON KONTROLUNU
YAPAR

AFAD ShakeMap : dda2017hubk / 38.62514496 / 27.566 1602
Apr21,2017 14:1223 UTG M 4.7 N3B63E27.57 Dephh: 10.0km 1D20170421141223
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AFAD ShakeMap : dda2017hips / 37.13316345 / 28.5348835
Apri3,2017 1622:18 UTC M 4.8 No7.13E28.53 Dephh: 10.0km 1D20170413162218

AFAD ShakeMap : dda2017hubk / 38.62514496 / 27.566 1602
Apr21,2017 14:1223 UTC M 4.7 N3B63E27.57 Depth: 10.0km 1D:20170421141223
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ULUSAL DEPREM ARASTIRMA PROGRAMI BASARILI UYGULAMALAR

@ Baslangi¢ Tarihi :15.12.2014
BASARILI UYGULAMALAR Bitis Tarihi ~  :22.06.2017
AFAD (PROJELERIMIZ) g:g;?g:fg;:;?zs;rL"lg ismi

ERCiS DEPREMZEDELERINDE DEPREME _BA(";LI RUHSAL SORUNLAR: DEPREM
SONRASI GOGUN ETKISi

PROJENIN AMACI

Ercis depremzedelerinde depremden U¢ bucuk yil sonra depreme bagli ruhsal sorunlarin yayginlik ve
oranlarinin saptanmasi, depremden sonra bolge disina go¢ edenlerde ruhsal sorun dizeyinin gog et-
memis olanlarla karsilastirilmasi amacglanmistir. Arastirmamiz, Ercis'te 2011 depreminden 9 ay sonra
gorusilmuis olan 300 depremzedeye egitimli goriismeciler araciligi ile tekrar ulasilarak, ruhsal sorun
dizeyi, demografik bilgiler, olumsuz yasam olaylari ve go¢ deneyimi ile ilgili konulari sorusturan, o do-
neme gore degisimi de 6lgmeyi amaclayan anketler uygulanmasini iceren kesitsel bir ¢calismadir.

AFET ZARARLARININ AZALTILMASINDA ROLU

Arastirmamiza katilan depremzedelerin bircogunun evleri yikilmis, yarisi depremde aile Uyelerini veya
akrabalarini kaybetmistir. Bulgularimiz, depremzedelerin yaklasik %35’inin TSSB tanisi alacak kadar
yiksek puanlar aldiklarini gostermektedir. Bu sonuglar, aradan 3 yil gectigi halde travmatik stres be-
lirtilerinde biylk bir disusun olmadigini gostermektedir. Afetlerden yillar sonra bile ruhsal rahatsizlik
belirtilerinin stirebildigi, bir baska deyisle “zamanin her seyin ilaci olmadigi” daha dnceki izlem calisma-
larinda da gosterilmis bir bulgudur.

Deprem sonrasinda bircok kisi deprem bolgesinden uzaklasmistir. Bu kacisin en onemli nedeni dep-
rem korkusudur. Depremden 9 ay sonra yaptigimiz ¢alismada, deprem sonrasinda bolgeden uzaklasip
bir stire sonra (ortalama 8 ay) bolgeye geri dénenlerin deprem korkularinin (bolgede yasamaya devam
edenlere oranla) daha fazla oldugunu gostermistik. Bu calismamizda ise, depremden 3.5 yil sonra ayni
kisilerin korku dizeylerinin birbirine benzer oldugunu gosterdik. Genglerde ise daha farkl bir tablo var-
dir: depremden hemen sonra bolgeden ayrilan ve bir siire sonra geri donen genclerin, bolgede yasamaya
devam eden genclere oranla korkularinin daha fazla oldugu goraluyor.

Her halukarda, deprem bdlgesinden uzak durmanin, hatirlaticilardan kacinmanin iyi olacagini telkin
eden kacinma kultirintn yanlis oldugu ortadadir.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

Deprem tiri afetler sonrasinda, zorunlu durumlar disinda, bolge disinda iskanin 6zendirilmemesi veya
bu stirenin kisa tutulmasi, afete bagli sorunlarin kroniklesmesini onleyebilir/azaltabilir.
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Start Date : 15 December 2014

Duration (Months) :30 SUCCESS STORIES AFADQ
Principal Investigator:
Prof. E?r. Cengiz IglLIC (PROJECTS]

PSYCHOLOGICAL SYMPTOMS AMONG EARTHQUAKE SURVIVORS IN ERCIS; EFFECT
OF RELOCATION ON SYMPTOMS

AIMS OF THE PROJECT

Relocation after disaster is also found to be negatively effecting the psychological status of survivors. In
this Project, we re-interviewed a group of earthquake survivors in Ercis, who were assessed 3.5 years
ago, 9 months after the Van earthquake. We used scales to measure traumatic stress and depression, as
well as demographic information and other life events.

THE ROLE IN THE DISASTER MITIGATION

Most of our participants were severely traumatized. Many lost their relatives or homes. Probable PTSD
rate in our sample was 35%. Our findings show that traumatic stress levels have not subsided although
three years have passed since the earthquake. Disaster can cause long-lasting psychological problems.
In other words, time does not always heal.

Many people left their homes after the earthquake and moved to other places they considered safe. The
main reason for the majority of people for moving out of the earthquake area was fear of future earth-
quakes. In our previous study done 9 months after the earthquake, we found that earthquake-related
fears were higher in those who temporarily re-located to other cities compared to those who continued
living in the earthquake area. In the current study, the fear levels were comparable in the two groups, 3.5
years after the earthquake. The findings among younger survivors are of particular concern: those who
temporarily re-located were worse in terms of earthquake-related fears compared to those who stayed
on, even after 3.5 years.

Our findings demonstrate the harmful and counter-therapeutic consequences of the culture of avoid-
ance, which postulates that being away from the disaster area is beneficial to your mental health.

THE MAIN OUTCOMES FOR IMPLEMENTATION

It is possible to reduce the risk of chronic psychological harm due to disasters, by implementing a poli-
cy that does not promote re-location of survivors outside the disaster area.
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Baslangi¢ Tarihi :01.01.2017

BASARILI UYGULAMALAR Bitis Tarihi :01.06.2018
= = Proje Yiriitiicisiiniin Ismi :
(PROJELERIMiz) Prof Dr. Ziyadin CAKIR

DEFORMASYON TAKIBI VE HASAR DAGILIM HARITALARININ SENTINEL SAR VERILERI
KULLANILARAK OTOMATIK OLARAK OLUSTURULMASI: KUZEY ANADOLU FAYI-iZMiT
PILOT BOLGE CALISMASI

“Afet oncesi ve sonrasi deformasyon ve hasar dagilimi bilgilerine erisim-

de farkli bir metod: InSAR TeRnigi”

PROJENIN AMACI

Bu proje Sentinel 1A/B SAR verilerinin InSAR i
teknigi kullanarak islenmesi ve bunlardan *
zaman serilerinin olusturulmasi ve de hasar
dagiimi olasi haritalari (damage proxy maps) =
uretilmesi icin acik kaynak kodlu yazilimlar *
kullanarak Linux tabanli (e.g. Ubuntu]) bilgisa-
yarlarda ¢alisan bir yazilim paketi gelistirmek |
amaciyla baslatilmistir.

AFET ZARARLARININ AZALTILMASINDA ROLU

Deprem, heyelan, obruk ve benzeri dogal afetlere siklikla maruz kalan bolgelerin dogru bir sekilde izlen-
mesi vatandaslarimizin guvenligi, zararlarin azaltilmasi, dogru hasar tespiti ve tlke ekonomisi acisindan
hayati 6nem arz etmektedir. Yapilan ¢calismalar Sentetik acgiklikli radar (SAR) interferometrisi (InSAR])
tekniginin bu tir dogal afet bolgelerinde yer ylzinde olusan yuksek miktardaki degisimlerin yani sira
cm altindaki hareketleri de yiksek dogrulukla ortaya cikartabildigini gostermistir. INSAR teknigi ile bir
bélgede afetlerden once ve sonra iki farkli amag icin kullanilabilir; (1) afet 6ncesi olasi anomalilerin ve
deformasyon birikiminin takibi igin, ve (2) hasar ve deformasyon dagiliminin tespiti i¢in. Olusan bir dep-
remin ylizeyde olusturdugu deformasyon ve binalarda olusturdugu hasar deprem dncesi ve sonrasi SAR
verilerinin kullanilmasiyla ortaya cikartilabilir.

UYGULAMAYA AKTARILACAK TEMEL SONUCLAR

INSAR yontemi ile olusturulan yatay ve disey defor-
masyon haritalarindan elde edilecek dogu bati yonli hiz
alanlari hakim olarak plaka hareketlerini gosterecektir.
Disey yonli hiz alanlari ise daha ¢ok asiri yer alti suyu
cekimine bagli yiizey cokuntdlerini, bina ve benzeri her : subSatellite Track
turld mihendislik yapilarinda olusan zemin oturmalarini, "
heyelanli alanlari ve cesitli yer alti kazilari (tiinel, maden-
cilik vs) nedeniyle olusan tasmanlari gésterecektir. Ulke-
miz icin her turld dogal ve antropojenik kokenli yeryizi
deformasyonlarinin takip edilmesi gerekmektedir. Bu tir
alanlardaki zaman serilerinde ani hizlanmalar olusacak
bir afetin habercisi olabilecedi icin bir tir alarm sistemi U ,meffeume:u
olarak kullanilabilir. AFAD icin bu proje kapsaminda TS_ Mode Wl
GMTSAR yazilimi gelistirilmistir.
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NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

Start Date : 01 January 2017

Duration (Months) :17 SUCCESS STORIES

Principal Investigator:
Prof.Dr. Ziyadin CAKIR (PROJECTS)

AUTOMATED PROCESSING OF SENTINEL SAR DATA FOR DEFORMATION MONITORING
AND DAMAGE DISTRIBUTION: WESTERN PART OF THE NORTH ANATOLIAN FAULT
ZONE (ISMETPASA-iZMIT) AS A TEST SITE

“A different method to access deformation and damage distribution in-
formation before and after the disaster: InSAR Technique”

AIMS OF THE PROJECT

The main purpose of the project is to process Sen-
tinel 1A/B SAR data using InSAR technique and to
generate time series and potential damage maps
(damage proxy map). it is aimed to develop a Linux
based software package (e.g. Ubuntu) by using open
source software for this process.

THE ROLE IN THE DISASTER MITIGATION

Monitoring regions prone to natural hazards such as
earthquake, landslide, and sinkhole is critical for as-
sessment and of mitigation hazards, safety of people
and the economy of the country. Synthetic Aperture
Radar interferometry (InSAR) has proven to be capa-
ble of detecting subtle deformation prior to such natural hazards and providing maps of damage distri-
bution and large surface displacements after. The InSAR technique can be used before and after natural
hazards in two ways; 1) for monitoring hazard prone regions for detection of precursory anomalies and
strain accumulation, and 2) for mapping distribution of damage and deformation. Similarly, distribution of
building damage and surface deformation due to an earthquake can be deduced using the same technique.

THE MAIN OUTCOMES FOR IMPLEMENTATION

East-west velocity fields that will be obtained from
horizontal and vertical deformation maps which is
created by InSAR method, indicate dominant plate
movements. On the other hand, vertical velocity fields
indicate ground subsidence occurred in the building
and all kinds of engineering structures, landslides
areas and settling occurred due to various under-
ground excavations (tunnel, mining etc.). All kinds
of natural and anthropogenic source earth deforma-

; ‘!}.‘Adépazari

tions should be followed for our country. In such ar- [N A A2 S Basn=
eas, sudden acceleration in time series may be a pre- 3
cursor of a disaster so this system can be used as a
kind of alarm system. Within the scope of this project
TS_GmtSAR Program was developed for AFAD.
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KOMISYONLAR

UDAP FAALIYETLERINE KATKI VEREN GALISANLARIMIZ
THE STAFF WHO HAVE CONTRIBUTED TO UDAP ACTIVITIES

Cenk ERKMEN
Savas ALTIOK
Tilay URAN
Sikran KAYGISIZ
Vedat 0ZSARAC
Ahmet ALTUN
Nalan CEYDILEK
Ayse Sezin YILMAZ
Mehmet COSKUN
Bekir Murat TEKIN

ESKi YONLENDIRME KOMiSYONU UYELERI
FORMER STEERING COMMITTEE MEMBERS

Doc. Dr. Unal DIKMEN (Ankara Universitesi - Ankara University)
Prof. Dr. ALi KOGYIGIT (Orta Dogu Teknik Universitesi - Middle East Technical University)
Prof. Dr. Berkant ECEVITOGLU (Anadolu Universitesi - Anadolu University)
Prof. Dr. DERIN URAL (istanbul Teknik Universitesi - ITU)
Dogc.Dr. Aysegiil ASKAN (Orta Dogu Teknik Universitesi - Middle East Technical University)
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KOMISYONLAR
COMISSIONS

AFAD Baskanliginca yiritilen Ulusal Deprem Arastirma Programi (UDAP) kapsaminda yonetmeliktede
yer aldigi tizere bir “UDAP-Ydnlendirme Komisyonu” olusturulmustur. UDAP Yonlendirme Komisyonu
2015-2018 yillari arasinda asagidaki tyelerden olusmustur:

As part of the National Earthquake Research Program (UDAP] carried out by the AFAD Presidency, UDAP
Steering Committee has been established. As of 2015, UDAP-Steering Committee Members are as fol-
lows:

Baskan - Chair
Hamza TASDELEN (AFAD Baskan Yardimcisi - AFAD Vice President)

Uyeler-Members

Dr. Murat NURLU (AFAD Deprem Dairesi Baskani - Head of the AFAD Earthquake Department)
Mustafa ESIN(AFAD Strateji Gelistirme Dairesi Baskani - Head of the AFAD Strategy Development De-
partment)

Hasan COBAN (T.C. Cumhurbaskanligi Strateji ve Biitce Baskanligi, Miilga Kalkinma Bakanligi- Presi-
dency of the Repuclic of Turkey Strategy and Budget Presidency, Former Ministry of Development)
Prof. Dr. Nuretdin KAYMAKCI (Orta Dogu Teknik Universitesi - Middle East Technical University)

Prof. Dr. Haluk SUCUOGLU (Orta Dogu Teknik Universitesi - Middle East Technical University)

Prof. Dr. Nilgiin SAYIL (Karadeniz Teknik Universitesi - Karadeniz Technical University)

Doc. Dr. Mustafa Kerem KOCKAR (Gazi Universitesi - Gazi University)

Dog. Dr. Ozcan BEKTAS (Sivas Cumhuriyet Universitesi - Sivas CumhuriyetUniversity)

UDAP Yonlendirme Komisyonu disinda, projelerin degerlendirilmesinde ve takibinin saglanmasinda ul-
kemizin farkli Universitelerinde ve kamu kurumlarinda yer alan yaklasik 200 adet degerli paydasimiz
UDAP Hakem Komisyonlarinda gorev almaktadir. Ayrica UDAP calismalarinin proje takipleri ve sekre-
terya hizmetleri AFAD Baskanligi Deprem Dairesi Baskanligi biinyesinde yer alan Deprem Bilgilendirme
ve Strateji Calisma Grubu tarafindan yirdtilmektedir.

Approximately 200 valuable stakeholders fromthe universities and the governmentalagencies in Turkey
is assigned to the UDAP Arbitration Committee in the evaluation and monitoring of the projects. In ad-
dition to the secretariat to the UDAP, monitoring the UDAP Projects is carried out by AFAD Earthquake
Department, Earthquake Information Management and Strateqy Working Group.
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ILETISIM
CONTACT

UDAP iletisim adresleri siz degerli
paydaslarimiza asagida sunulmustur;

Web sayfalari:
Web-Pages:
http://www.afad.gov.tr
https://deprem.afad.gov.tr

E-mail: udap(@afad.gov.tr

Tel:
Phone:
+90 (312) 258 23 23

Yazisma Adresi:
Address:
AFET VE ACIL DURUM YONETIMI BASKANLIGI
DEPREM DAIRES|I BASKANLIGI

Universiteler Mah. Dumlupinar Bulvari No: 159
06800 Cankaya/ Ankara
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AFAD HAKKINDA

ABOUT AFAD

AFAD Hakkinda;

T.C. Icisleri Bakanligi Afet ve Acil Durum Yonetimi Baskanligi (AFAD), afet ve acil durumlara iliskin “tek
yetkili kurum”dur. “Afetlerde Tirkiye'nin Ortak Giicli” anlayisiyla afet yonetimi faaliyetlerini planlamak-
ta, yonlendirmekte, desteklemekte ve koordine etmektedir.

About AFAD:

Republic of Turkey Ministry of Interior AFAD is the sole authority on disasters and emergencies and AFAD
plans, conducts, supportsand co-ordinates the Disaster management activities.
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® AFET VE ACiL DURUMLARA
AFAD ILISKIN TEMEL BAZI TERIMLER

AFET VE ACIL DURUMLARA iLiSKIN TEMEL BAZI TERIMLER

acil barinma (/ng. emergency sheltering) Bir acil durum ortaya ciktiktan sonraki safhada afetten etkile-
nen kisilerin hayatlarini devam ettirebilmeleriicin en temel barinma ihtiyaclarinin karsilanmasi. Ornegin
afetten zarar/hasar gérmemis spor salonlari, yurtlar gibi toplu barinma alanlari, cadirlar vb.

acil durum (/ng. emergency) Bliylik, fakat genellikle yerel imkéanlarla bas edilebilen capta, ivedilik ge-
rektiren tim durum ve haller.

acil yardim (/ng. emergency relief] Afet ve acil durum héllerinde; arama, kurtarma, tibbi ilk yardim,
tedavi, defin, salgin hastaliklari onleme, yiyecek, icecek ve giyecek temini, acil barindirma, isitma, aydin-
latma, ulastirma, enkaz kaldirma, altyapiyi asgari seviyede calisir hale getirme, akaryakit gibi acil hizmet
ve ihtiyaclarin karsilanmasi ve bu konularda yapilacak her tirlu is, islem, tahsis, kiralama, satin alma,
hibe ve kamulastirma ve benzeri faaliyetler

afet (Ing. disaster]) Toplumun tamami veya belli kesimleri icin fiziksel, ekonomik ve sosyal kayiplar do-
guran, normal hayati ve insan faaliyetlerini durduran veya kesintiye ugratan, etkilenen toplumun bas
etme kapasitesinin yeterli olmadigi doga, teknoloji veya insan kaynakli olay. Afet bir olayin kendisi degil,
dogurdugu sonugctur.

afet lojistigi (/ng. disaster logistics] Afet ve acil durumlardan etkilenen bolgelere ve insanlara yardim
malzemeleri ile dier malzeme ve ekipmanlarin depolanmasi ve ulastirilmasi olayi.

afet riski [/ng. disaster risk) Belirli bir tehlikenin, gelecekte belirli bir zaman siiresi icinde meydana gel-
mesi halinde, insanlara, insan yerlesmelerine ve dogal ¢cevreye, bunlarin zarar veya hasar gorebilirlikleri
ile orantili olarak olusturabilecegi kayiplarin olasiligi.

afet tehlikesi [/ng. disaster hazard] Can ve mal kayiplart ile fiziksel, sosyal, ekonomik, politik ve cevresel
kayip ve zararlara yol acan doga, teknoloji ve insan kaynakli olayin belirli bir yerde ve zaman araliginda
olma olasiligi.

aletsel donem depremleri (/ng. instrumental period earthquakes] 1900°den giinimize aletsel él¢im-
lerle kaydedilen depremler.

ana sok (/ng. main shock] Bir bolgede bir deprem serisi icinde meydana gelen en biyiik deprem.
Bu deprem oncesinde meydana gelen daha kiigik depremlere oncu depremler, sonrasinda meydana
gelen daha kiclk depremlere ise art¢i depremler denilmektedir.

artcideprem (Ing. aftershock) Ana depremin ardindan ayni bolgede meydana gelen daha kiiclik deprem.
Onceleri yogun olan artci depremlerin sayisi zaman iginde gittikce azalarak haftalar, aylar ve bazen de
yillarca devam edebhilir.

betonarme yapi {/ng. reinforced concrete structure) Temeller, kolonlar, kirisler, perdeler ve désemeler
gibi tasiyici sistem elemanlari betonarme olan yapi turd.

bina yonetmeligi (/ng. building code] insanlarin glivenligi ve refahini saglamak ve binalarin gocme ve
hasar gormelerine karsi dayanimini arttirmak amaciyla yapinin tasarim, malzeme ve insan agisindan
kontroliini saglamayi amaglayan kural, mevzuat ve ilgili standartlarini belirleyen belgeler.

Bina yonetmelikleri, hem teknik hem de fonksiyonel standartlardan olusabilir.

— 0
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AFET VE ACIL DURUMLARA °
ILISKiN TEMEL BAZI TERIMLER AFAD

biitiinlesik afet yonetimi (/ng. integrated disaster management] Afetlerle bas edebilen, dayanikli ve di-
rencgli bir toplum olusturmak igin tim tehlikeleri dikkate alan, afet yonetiminin onleme, zarar azaltma,
hazirlik, midahale ve iyilestirme asamalarinda yapilmasi gereken calismalar ve alinmasi gereken on-
lemleri, toplumun tim gic ve kaynaklarini kullanarak gergeklestirebilen bir yonetim siireci; entegre afet
yonetimi.

cografi bilgi sistemi (CBS) (/ng. geographic information system, GIS] Belli bir konumu ve bicimi olan
nesnelere (cografi varliklara) ait grafik ve grafik olmayan bilgilerin toplanmasi, depolanmasi, islenmesi,
analizi ve gosterimine yonelik araclar sunan; donanim, yazilim ve islem bilesenlerini bitinlesik olarak
iceren bilgi sistemi.

deprem [ing. earthquake] Tektonik kuvvetlerin veya volkan faaliyetlerinin etkisiyle yer kabugunun kiril-
masi sonucunda ortaya ¢ikan enerjinin sismik dalgalar halinde yayilarak gectikleri ortamlari ve yerylzi-
nl kuvvetle sarsmasi olayi.

deprem ivmesi (/ng. earthquake acceleration) Deprem yer hareketi hizinin birim zamandaki degisim de-
geri.Birimi ‘gal’ olan ivme degeri, deprem mihendisliginde, yercekimi ivmesi g'nin ylizdesi olarak ifade
edilir.

deprem kaydi [/ng. seismogram) Depremlerin, niikleer patlamalarin vb olaylarin yeryiiziinde yol actig
sarsintilari kaydeden aracin (sismograf) yaptigi kayit, sismogram.

deprem kaynak zonu (/ng. seismic source zone) Degisik yon ve dogrultuda birden cok diri fay veya fay
parcalarindan olusan ve her noktasinda hasar yapacak bir deprem meydana getirme olasiliginin esit
oldugu kabul edilerek sinirlandirilmis bolgelerin her birine verilen ad.

deprem merkez iissii (/ng. epicentre/ Deprem odak noktasinin yeryiiziindeki iz disim.
Genel olarak depremin en kuvvetli hissedildigi ve en ¢ok hasar yaptigi bolge icinde veya hemen yakinin-
dadir.

deprem odak noktasi //ng. hipocentre/Yerkiire icinde, depreme neden olan kirilmanin basladigi ve ener-
jinin aciga ciktigi yer. I¢ merkez olarak da adlandirilmaktadir. Aslinda deprem odak noktasi, bir nokta

degil bir bolgedir.

deprem odak derinligi (/ng. focal depth] Depremde enerjinin acida ¢ciktigi noktanin yeryiiziinden en kisa
uzaklig.

deprem siddeti (/ng. seismic intensity] Depremlerin insanlar, cevre, yapilar ve doga lzerinde meydana
getirdigi etkiler, hasarlar veya degisimlerin gozleme dayali olarak derecelendirilmesi.

depremin biiyiikliigii (/ng. magnitude of earthquake) Depremin ortaya cikardi§i toplam enerjiyi karakte-
rize eden, aletsel 6l¢iim ve hesaplama sonucunda bulunan deger.

depremin siiresi (Ing. earthquake duration] Yapilar lzerinde hasara yol acan kuvvetli yer hareketinin
devam ettigi stre. Kuvvetli yer hareketini kaydeden ivme kayitcilari kullanilarak elde edilir.

direnclilik //ng. resilience] Bir birey veya toplulugun tehlikeli bir olusumun etkilerini, zamaninda ve etkili
olarak tahmin etme, ongorme, onleme, azaltma ve iyilestirme kapasitesi.
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doga kaynakl afet [/ng. natural disaster] Deprem, sel, heyelan, ci§, kuraklik, firtina, dolu, hortum, ku-
raklik, goktasi dismesi v.b. gibi olusumu engellenemeyen jeolojik, meteorolojik, hidrolojik, klimatolojik,
biyolojik ve kaynagi dinya disinda olan tehlikelerden kaynaklanan doga olaylarinin sonuglarina verilen
genel ad.

enkaz (Ing. debris, building wreckage] Bir kaza veya afet sonrasinda coken, agir hasara ugrayan veya
tamamen kullanilamaz hale gelen yapi ve esya kalintilari.

erken hasar tahmin sistemi (/ng. early damage estimation system]Bir afet sonrasinda kisa siirede hasar
ve kayip tahminleri yaparak olaya zamaninda, hizli ve etkili olarak miidahale etmeyi amaglayan sistem.

fay (Ing. fault] Tektonik hareketlerin etkisiyle yer kabugunun kirilarak yer degistirmis kismi.

Gegici iskan (/ng. Temporary housing) Konutu afet ve acil durum nedeniyle kullanilamaz hale gelen
veya konutun kullanilmasinin riskli olmasi sebebiyle agikta kalan afetzedeler ile tahliyeye tabi olanlarin
bulunduklari yerlerde veya baska yerlerde miinferit veya toplu halde gecici olarak barinmalarinin sag-
lanmasi, gecici barinma.

hasar (Ing. damage] Fiziksel olarak bir seyin (bina, tiinel, araba, gemi ve ucak gibi) degerinin azalmasi,
kullanilmaz hale gelmesi veya normal islevliligini kaybetmesi durumu.

ikincil afet (/ng. secondary disaster] Bir afetin etkisi veya tetiklemesi ile meydana gelen yangin, heyelan,
baraj yikilmasi, patlama, salgin hastaliklar ve endistriyel kaza gibi yeni afetlere verilen ad.

klimatolojik afet (/ng. climatological disaster] Sicak dalgasi, soguk dalgasi, kuraklik, dolu, hortum, yil-
dirim, kasirga, tayfun, sel, siklonlar, tornado, tipi, ¢1§, asiri kar yagislari, asit yagmurlari, sis, buzlanma,
hava kirliligi, orman yanginlari gibi iklim kosullariyla ilgili afet.

maruz kalma / maruziyet (/ng. exposure] Afet bélgelerinde ve riskli tiretim alanlarinda yer alan insan-
larn, yapilarin ve sistemlerin, potansiyel kayip tehdidi altinda bulunmasi.

odak mekanizmasi ¢oziimii (/ng. focal mechanism solution] Deprem dalgalarinin analizini yaparak, dep-
reme neden olan kirilma diizleminin edimi, dogrultusu, kayma agcisi ve yirtilmanin zaman icinde gelisimi

gibi dinamik parametrelerin hesaplanmasi yontemi.

richter 6lcegi (/ng. richter scale) Bilim adami Charles Francis Richter tarafindan gelistirilen ve deprem-
lerin aletsel buyuklugind tanimlamak igin kullanilan olgek.

risk (Ing. risk) Bir olayin belirli kosul ve ortamlarda dogurabilecegi can, mal, ekonomik ve cevresel gibi
degerlerin kaybinin gerceklesme olasiligi.

risk haritasi //ng. risk map] Tehlikelere maruz alt ve Ustyapilar, yerlesim yerleri, nifus yogunlugu, is ve
hizmet surekliligi, fiziksel, ekonomik ve sosyal kayiplar, dogal kaynaklar gibi unsurlara ait olasi kayipla-
rin gosterildigi harita.

sismometre (/ng. seismometer]Sismik enerjiyi elektrik voltajina ceviren sismik kayit aleti veya sistemi.

tarihsel deprem (ing. historical earthquake] Sismik kayit cihazlarinin bulunmadigi donemlerde meydana
gelmis olan deprem.

— 0



NATIONAL EARTHQUAKE RESEARCH PROGRAMME SUCCESS STORIES

AFET VE ACiL DURUMLARA °
ILISKiN TEMEL BAZI TERIMLER AFAD

tehlike (/ng. hazard) Belirli bir zaman veya cografyada ortaya cikarak yasami tehdit eden, toplumun sos-
yoekonomik diizen ve etkinliklerine, dogal ¢cevreye, dogal, tarihi ve kultirel kaynaklara zarar verme po-
tansiyeli olan doga, teknoloji ya da insandan kaynaklanan fiziki olay ve olgu.

tehlike haritasi (/ng. hazard map) Doga, insan ve teknoloji kaynakli tehlikelerin muhtemel yayginlik ve
siddet derecelerini ortaya koymak icin, belirli kriterlere gore hazirlanmis harita.

tsunami //ng. tsunami] Deniz veya okyanus tabanlarindaki deprem, meteor carpmasi, volkan patlamasi
ya da buyuk heyelanlarin yol actigi, dusey yer degistirmeler gibi tektonik olaylar sonucu olusan dalgalar,
dev dalga.

yapi envanteri (/ng. building inventory) Mevcut her tir yapinin adedi, yapi malzemeleri, yapi sistemi, yasi
gibi ozelliklerin belirlenmesi icin yapilan tespit ve kayit islemi sonucunda olusturulan bilgilerin timu.

yer hareketi //ng. ground motion] Bir deprem veya patlatmayla yeryiiziinde meydana gelen sarsinti ve
titresim.

yiizey faylanmasi (/ng. surface faulting, ground rupture] Bir fay boyunca meydana gelen hareketin yer
ylzeyinde meydana getirdigi kirik, yer degistirme, kayma, sikisma, ¢cokme gibi sekil dedisimleri.

zarar [Ing. loss] Doga, teknoloji ve insan kaynakli olaylarin neden oldugu fiziksel, ekonomik ve sosyal
kayiplarin timd.

zarar azaltma [/ng. mitigation] Dogal, teknolojik ve insan kaynakli tehlikelerle, cevresel bozulmalarin
afet sonucunu dogurmasini 6nlemek veya etkilerini azaltmak amaciyla, afet dncesi, sirasi ve sonrasinda
alinmasi gereken yapisal veya yapisal olmayan dnlem ve faaliyetlerin timu.

zarar gorebilirlik (/ng. vulnerability) Farkli tir ve biiyiiklikteki tehlikeler karsisinda, insanlarin ve yasam
cevrelerinin ugrayabilecegi fiziksel, toplumsal, ekonomik veya cevresel zarar ve kayiplarin dlcisu.
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