ABSTRACT

EARTHQUAKE POTENTIAL OF THE EAST ANATOLIAN
FAULT

This study aims to forecast magnitude of future strong (6.0< M <7.0) and major
(7.0= M <8.0) earthquakes along the East Anatolian Fault Zone (EAFZ hereafter),
which is a selsmically active plate boundary between Arabian and Anatolian plates. In
this context, we investigated segmentation of the EAFZ reviewing previous studies on
structural variation zone and historical earthquakes. We analysed the combined GPS
velocity field to obtain back-slips using steepest descent/gradient inversion method.
The method projects GPS-derived back-slip rates onto the fault plane using Okada's
quasi-infinite space model simulating elastic Green's functions to obtain on-fault slip
deficit rates. Resulting slip deficit rates are used to estimate present-day slip budgets
on each fault segment. We also analysed along-fault b-value distribution to wverify if
it can be used to differentiate between locked and creeping patches. Our results show
that the EAFZ currently have a 1.51 m average slip. We suggest that the EAFZ is split
into eight fault segments generating strong/major earthquakes. The January 24, 2020
Elamg earthquake (M 6.8) ruptured the Sivrice-Piitiirge segment verifying our segmen-
tation model and magnitude forecasts for future earthquakes. We found no slip deficit
accumulation observed on the Hacilar segment. Remaining six segments are able to
generate three strong, three major earthquakes. Currently Karhiova, Kaleonii-Beyhan,
Palu-Sivrice, Tastepe, Celikhan-Erkenek, Golbasi-Pazarcik segments can currently gen-
erate M 7.0, M 69, M 7.1, M 6.8, M 6.9, M 7.4 earthquakes, respectively. Karhova,
Palu-Sivrice, Tastepe, Golbasi-Pazarcik segments currently have the potential to gener-
ate previous strong/major earthquakes they hosted. We observed a reverse correlation
between slip deficit rates and b-values verifyving that b-value can be used to discriminate

locked and creeping fault segments.



OZET

DOGU ANADOLU FAYI DEPREM POTANSIYELI

Bu calismamin amaci, Arap ve Anadolu plakalan arasinda sismik bir plaka simin
olan Dogu Anadolu Fay1 (DAF) boyunca gergeklegebilecek olan orta (6.0< M <7.0)
ve buyik (7.0< M <8.0) deprem potansiyellerini hesaplamaktir. Bu dogrultuda DAF
vapisal ozellikleri ve tarihsel depremleri tizerine yapilan dnceki galismalardan faydala-
narak segment vapisi incelendi. Green islevleri simiilasyonu ile Okada'min yar sonsuz
uzay modelini kullanarak GPS’'den tiretilen back-slip oranlarim fay dizlemine kayma
eksikligi olarak yansitan "Steepest descent/gradient inversion” metodu kullamlarak
back-slip degerlerini elde etmek igin birlegtirilmis GPS iz alam analiz edildi. Elde
edilen kayma eksikligi oranlar, her fay segmenti i¢in ginumize kadar olan kayma
eksikligi birikmesini hesaplamak icin kullamibr. Ayrica, kilitli ve krip yapan parcalar
arasinda ayrim yapmak igin b-degeni dagihmimn kullamhp kullamlamayacag fay boyun-
ca analiz edildi. Sonuclar DAF 1n ginumizde ortalama 1,51 metrelik bir kayma ek-
sikligine sahip oldugunu gostermektedir. Cahsmaya gore DAF orta ve biiyik depremler
olugturan sekiz fay segmentinden olusmaktadir. 24 Ocak 2020'de gerceklesen Elamg de-
premi (M 6.8) Sivrice-Puturge segmentini kararak bu galismadaki segment modelini ve
gelecek depremler igin buyiklik varsayimim dogruladi. Haclar segmentinde herhangi
bir kayma eksikligi birikimi gozlemlenmedi. Bahsedilen iki segment haricindeki alt:
segmentin ugi orta, ugn biuyuk deprem uretme potansiyeline sahiptir. Gunumuzde
Karhova, Kaleoni-Bevhan, Palu-Sivrice, Tastepe, Celikhan-Erkenek, Golbagi-Pazarcik
segmentleri sirasiyla M 7.0, M6.9, M 7.1, M 6.8, M 6.9, M 7.4 depremleri tiretebilmekte-
dir. Karhova, Palu-Sivrice, Tagtepe ve Golbagi-Pazarcik segmentleri ise gliintiimizde bir
onceki dongiide iirettikleri deprem potansiyeline sahiptir. Kayma eksikligi oranlan ve
b-degerleri arasinda, b-degerlerinin kilitli/krip yapan segmentleri ayirt edebilmek igin
kullamlabilecegini dogrulayan ters bir korelasyon gozlemlenda.



