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ABSTRACT

ANALYSIS OF PREPAREDNESS AND RESPONSE TO
EARTHQUAKE RISK OF BESIKTAS DISTRICT USING GIS

For years Turkey is placed in a higher position among the countries that have been
struck with loss of life and property due to earthquakes. Location of Turkey is the most
important reason for this situation, since it is located on an active seismic belt. Being the
economical, cultural and industrial centre of the country, Istanbul has a considerably high

earthquake risk since the North Anatolian Fault Zone extents through the Marmara Sea.

Considering the historical earthquakes especially Kocaeli Mw:7.4 in 1999, and the
structure of the North Anatolian Fault Zone, it is estimated that the occurrence probability
of an earthquake, bigger than Mw: 7.0 in the next 30 years is approximately 70 per cent.
Furthermore the earthquake risk increases due to the rapid, unplanned urbanization and
building construction that damages the specifications in Istanbul. Considering urban
structuring in Istanbul, it has been concluded that connected districts have different
characteristics. That is why the need of a comprehensive damage mitigation plan which is

based on detailed earthquake hazard analysis emerged.

The aim of this study is to investigate the preparedness and response levels of
Besiktas district for a possible earthquake using the Geographic Information Systems and

carrying out the analyses that will form a base for extensive damage mitigation plans.

Within this concept, the earthquake risk for houses and business units located on
Besiktas district is determined using a scenario earthquake which is obtained from Kandilli
Observatory and Earthquake Research Institute Earthquake Engineering Department and a
hazard assessment was determined by using the geological formation and seismic activity

evaluations of the field. Additionally, estimation of the casualties in terms of damage



probabilities by determining the building stocks, structural characteristics of these

buildings (wood, steel, reinforced concrete efc.) and number of stories has been performed.

A data infrastructure has been prepared for the planning activities which will be
produced by using these analyses. In this way, the determination of the most appropriate
meeting and tenting areas after an earthquake and the determination of the closest health

care centers for injured people were practiced in this study.
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OZET

BESIKTAS ILCESININ DEPREM RiSKINE HAZIRLIGININ
COGRAFI BILGIi SISTEMLERI KULLANILARAK ANALIZIi

Tiirkiye ylizyillardir depremler nedeniyle can ve mal kayiplarina ugrayan tilkeler
arasinda iist siralarda yer almaktadir. Bunun en 6nemli nedeni Tiirkiye’ nin aktif deprem
kusaginda bulunmasidir. Kuzey Anadolu Fay zonunun Marmara denizindeki uzantisindan
dolay1 ekonomik, kiiltiirel ve sanayi merkezi olan Istanbul’da deprem tehlikesi oldukca

yiiksektir.

Tarihsel depremlere ve Kuzey Anadolu Fay zonunun yapisina bakildiginda
Istanbul’da 1999 yilindan sonra 30 yil icerisinde bilyiikliigii yedi ve iizerinde bir depremin
gerceklesmesi olasiligi yiizde 70 olarak hesaplanmaktadir. Ayrica, Istanbul gibi biiyiik bir
metropol alanin ¢ok hizli ve plansiz kentlesmesi ve sartnamelere uymayan insaat
uygulamalart nedeniyle deprem riski oldukga artmaktadir. Istanbul’'un kentsel
yapilagsmasina bakildiginda bagli ilgelerin birbirinden ¢ok farkli o6zellikler gosterdigi
goriilmektedir. Bu nedenle ilgelerin detayli deprem tehlike analizlerine dayanan kapsamli

zarar azaltma planlarinin hazirlanmasi ihtiyaci ortaya ¢ikmaistir.

Bu calismanin amaci, Cografi Bilgi Sistemleri kullanilarak Besiktas il¢esinin
deprem riskine karst hazir olup olmadiginin ve cevap verebilme potansiyelinin
arastirilmast ve kapsamli zarar azaltma planlarina althik olusturacak analizlerin

yapilmasidir.

Bu kapsamda Kandilli Rasathanesi ve Deprem Arstirma Enstitiisi Deprem
Miihendisligi tarafindan hazirlanan senaryo depremi kullanilarak, Besiktas ilgesi

igerisindeki konut ve isyerleri i¢in deprem riski belirlenmistir. Calisma alaninin jeolojik
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yapisi ve sismik aktivitesi degerlendirilerek tehlike analizi; bina stoklari, bunlarin yapisal
karakteristikleri (betonarme, ahsap vs.) ve kat adetleri goz oniinde bulundurularak hasar

olasiliklar1 baglaminda kayip tahminleri yapilmastir.

Bu analizlerden yola ¢ikarak iiretilecek planlama ¢aligmalart igin bir veri altyapist
saglanmistir. Boylece deprem sonrasi sz konusu ilgede yasayanlara toplanma ve ¢adir
alanlar1 gosterilmesi, yaralilar i¢in en yakin ilk yardim ve acil miidahale merkezlerinin

belirlenmesi caligsmalar1 gerceklestirilmistir.



