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Ozet- Bir depremin olusturacagi hasarin biiyiikliigi, aktif faylarin giincel gerilme birikimi ve bunun zaman igindeki degisimi ile
aciga cikan enerji miktarina baglidir. Bir fay tizerindeki gerilme birikimi iki sekilde meydana gelir. Bunlar: 1) plakalarin uzun
stireli tektonik hareketleri ve 2) deprem odagindan itibaren diizensiz ko-sismik ve post-sismik gerilim dagilimlaridir. Tektonik
gerilme birikimi, fay iizerinde bulunan intersismik kayma miktar1 ile dogrudan iliskilidir. Buna geri kayma ad1 verilir. Son on
yildir, jeodetik gozlemler kullanilmak suretiyle fay diizlemi iizerinde iki ve {i¢ boyutlu (2-B ve 3-B) kayma miktarlarinin
belirlendigi yeni bir deformasyon modeli gelistirilmistir. Bu modelde, fay ylizeyi lizerinde yer degistirme alanlar1 iiggen hiicreler
bi¢ciminde yeni bir li¢ boyutlu viskoelastik deformasyon modeli kullanilarak, fay bloklarmin dénme, yamulma ve kayma
miktarlar1 belirlenmektedir. 3-B visko-elastik deformasyon modeli adi verilen bu metot, hem sayisal hem de analitik 6zellige
sahiptir. Sayisal modeller sismogenik bolgeler i¢in sonlu elemanlar metodu ile olusturulur.

Bu caligmada, depremlerin tahmin edilmesinde yeni bir yaklasim modeli olarak, 3-B visko-elastik deformasyon metodu
irdelenmistir. Bu metot ile faylar {izerinde olusan gerime birikiminin Jeofizik ve Jeodezik parametreler ile goriintiilemesi ve
yontemin Kuzey Anadolu Fay Zonu’nun (KAFZ) Bati kisminda (Marmara Bolgesi) uygulamasi ele alinmistir. Fay diizleminin
her iki tarafindaki bloklarin donme ve yamulma miktari, post-sismik viskoelastik gevseme ve inter-sismik kayma miktarinin
tespiti ve  KAFZ’in Marmara Boélgesindeki boliimleri iizerine uygulama ornegi anlatilmaktadir. KAFZ’m farkli fay
segmentlerinde olusan depremlerin odak mekanizmasi ¢oztim verileri ile Harita Genel Komutanligi’nca yiiriitiilen Tiirkiye Ulusal
Sabit GPS istasyonlar1 Ag1 (TUSAGA) Projesi ve istanbul Su ve Kanalizasyon idaresi (ISKI) GPS agindan toplanan verileri
kullanilarak, KAFZ’m bati kesiminde kayma miktarlar1 zamansal olarak belirlenmektedir. Elde edilen sonuglara gére Avrasya
Plakasinin sabit olarak alindiginda,

KAFZ’mn giineyinde Anadolu blogunun batiya yaklasik 22 mm / y1l hizla hareket ettigi tespit edilmistir. Ayni zamanda her
segmentte sismik moment birikiminin hesaplanmasi ve gergek zamanli olarak takip edilmesi suretiyle depremlerin 6nceden
tahmin edilmesine iliskin bir sonug ¢ikarmasi beklenmektedir.

Anahtar kelimeler- 3-B deformasyon modeli, GPS veri, KAFZ, kayma miktar:.

The Determination of Seismogenic Features of Faults by Using
Geophysical and Geodetic Imaging Method for Forecast Earthquakes:
North Anatolian Fault Zone Example

Abstract- Size of damage caused by an earthquake depends on the amount of energy released by the current stress accumulation
of the active faults and the change over time. Stress accumulation on a fault occurs in two types. These are 1) the long-term
tectonic movements of plates and 2) unstable co-seismic and postseismic stress distributions from the hypocenter. Tectonic stress
accumulation is directly related to the amount of inter-seismic shear on the fault. This is called back slip. In the last decades, a
new deformation model has been developed by using geodetic observations, in which two and three dimensional (2-B and 3-B)
slip rate are determined on the fault plane. In this model, rotation, strain and slip rates of fault blocks are determined by using a
new three-dimensional viscoelastic deformation method in the form of triangular cells as displacement areas on the fault surface.
This method, called the 3-D visco-elastic deformation model, has both numerical and analytical properties. Numerical models
are constructed by the finite element method for seismogenic regions. In this study, as a new approach model forecast
earthquakes, 3-D viscoelastic deformation model is discussed. The strain accumulation on the faults by using this method with
geophysical and geodetic parameters and the application of the method in the western part of the North Anatolian Fault Zone
(Marmara Region) is examined. The determination of the amount of rotation and deformation of the blocks on both sides of the
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fault plane, the amount of postseismic viscoelastic relaxation and interseismic slip, and an application example on the sections
of the NAFZ in the Marmara Region is described. On the NAFZ different fault segments, in the western part of time dependent
slip rates are determined by using the data from Turkey's National Permanent GPS Stations Network (TUSAGA) Project and the
GPS network of Istanbul Water and Sewerage Administration (ISKI). According to the obtained results, as accepted the Eurasian
Plate is stable, it was determined that the Anatolian block moved to the westward in the south of the NAFZ as approximately 22
mm / year with a speed. At the same time, it is expected that the estimation of the earthquakes will forecast by estimating the
seismic moment accumulation in each segment and monitoring it in real time.

Key words- 3-D deformation model, GPS data, NAFZ, slip rate.
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