@ Fvs:l Tirkiye Ulusal Jeodezi Komisyonu 2021 Yili Bilimsel Toplantisi, 25-27 Kasim 2021
04 @ Turkish National Geodesy Commission 2021 Scientific Meeting, 25-27 November 2021

TUJK
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Ozet

Son on yillar siire zarfinda Dogu Anadolu Fay Zonu (DAFZ)’nin kuzey boéliimiinde meydana gelen
Elazig-Sivrice (Mw=6.5, 2020, KOERI), Bingél (Mw=6.4, 2003, KOERI) ve Elazig-Karakogan
(Mw=6.1, 2010, KOERI) depremleri yikici etkileri ile ortaya ¢ikan orta biiyiikliikteki depremlerdendir.
DAFZ’nin giiney ucundaki Adana, Osmaniye, Hatay ve Gaziantep illerini i¢ine alan Kuzeydogu
Akdeniz bolgesi de sismik aktivitelerin yogun olarak yasandigi tektonik agidan kritik bir bolgedir.
Anadolu, Arabistan ve Afrika levhalarinin kesistigi Kuzeydogu Akdeniz bolgesindeki potansiyel
deprem tehlikesinin ortaya konulabilmesi giincel tektonik deformasyonlarin belirlenmesi ile miimkiin
olabilmektedir.

Cok yaygin olarak, tektonik mekanizmalarin yer yiizeyinde olusturdugu deformasyonlarin
kestirilmesinde tesis edilen jeodezik noktalardaki siirekli olarak veya periyodik zaman dilimlerinde GPS
teknigi ile yapilan gozlemlerden yararlanilmaktadir. Bu ¢alismada, Kuzeydogu Akdeniz bolgesi ve
cevresindeki giincel tektonik deformasyonlarin belirlenebilmesi i¢in 6nemli sismik aktivitelere neden
olan baglica diri faylarin kinematik oOzellikleri GPS gozlemleri kullanilarak sorgulanmistir. Bu
dogrultuda, bolge civarindaki TUSAGA-AKktif ile kamu kurumlarinin himayesindeki siirekli GPS
istasyonlar1 ve kampanya GPS gozlem noktalarindan meydana gelen bir GPS gozlem agi
olusturulmustur. Kuzeydogu Akdeniz bolgesinde gerinim biriktiren 6nemli diri faylar dik olarak kesen
profillerin de yer aldig1 bu gézlem agi1, s6z konusu diri faylarin kinematik 6zelliklerinin sorgulanmasina
olanak saglayan yiiksek uzaysal ve zamansal ¢oziiniirliiklii giincel bir GPS veri seti sunmaktadir.

Bolgenin giincel tektonik deformasyonlari sorgulanirken 2009, 2010, 2011 ve 2019 yillarinda
gerceklestirilen kampanya GPS gozlemleri ile bolgedeki siirekli GPS istasyonlarindan elde edilen veriler
birlikte analiz edilmistir. GPS verilerinin degerlendirilmesi asamasinda GAMIT/GLOBK yazilimindan
faydalanilmistir. GPS verilerinin islenmesi neticesinde calisma bdolgesi ve civari i¢in kampanya gozlem
noktalar1 ve siirekli GPS istasyonlarinin ITRF2008 datumunda tanimlandig: giincel yatay GPS hiz alani
elde edilmistir. Literatiirdeki diger GPS hiz alani ¢oziimleri ile ortak bir referans sisteminde
entegrasyonu saglamak amaciyla 6 parametreli (3 6teleme ve 3 doniikliik) bir doniisiim modeli tercih
edilmistir. Bu doniisiim sonucunda ITRF2000 referans sisteminde biitiinlesik bir yatay GPS hiz alam
olusturulmustur.

Bu calismada, diri faylarin kinematik 6zelliklerinin sorgulanabilmesi icin blok modelleme yaklagimi
kullanilmistir. Blok modellemede, tanimlanan fay ve blok geometrilerine gore GPS hiz degerlerine ters
¢Oziim uygulanarak bir Euler kutbuna bagli blok doniikliikleri ile fay diizlemleri boyunca kayma
vektorleri kestirilmistir. Blok modelleme calismalarinda TDEFNODE yazilimi tercih edilmistir.
Olusturulan farkli kinematik modeller icin GPS veri setinin model ile uyumu istatistiksel olarak
indirgenmis ki-kare ()2) parametresine bagl olarak test edilmistir. Buna gore, istatistiksel ag¢idan en
anlamli kinematik model sonuclarina bagh olarak giincel fay kayma hizlar1 ve kayma eksikligi ile
kilitlenme orani dagilimlar1 elde edilmistir. Ayrica, fay kayma hiz1 kestirimleri ile literatiirde var olan
ampirik bagintilar kullanilarak baslica fay segmentleri iizerinde olusabilecek potansiyel deprem
biiyiikliikleri hesaplanmustir.
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Abstract

The earthquakes of Elazig-Sivrice (Mw=6.5, 2020, KOERI), Bingdl (Mw=6.4, 2003, KOERI) and
Elazig-Karakogan (Mw=6.1, 2010, KOERI), which occurred in the northern part of the East Anatolian
Fault Zone (EAFZ) during the last decades, were moderate earthquakes having devastating effects. The
Northeastern Mediterranean region containing Adana, Osmaniye, Hatay and Gaziantep provinces at the
southern end of the EAFZ, is likewise a tectonically crucial region where there are intense seismic
activities. By determining the recent tectonic deformations, it is possible to reveal the probable
earthquake hazard in the Northeastern Mediterranean region at the junction of Anatolian, Arabian and
African plates.

Observations carried out using GPS technique continuously or periodically are very commonly used in
estimating the deformations caused by tectonic mechanisms on the earth's surface. In this study, in order
to determine the recent tectonic deformations in the Northeastern Mediterranean region and its
surroundings, the kinematic features of the main active faults that cause major seismic activities were
investigated by employing GPS observations. Thus, a GPS network has been formed, which consist of
permanent stations within both Turkish National Permanent GPS Network-Active and other local
networks belonging to public institutions around the region together with the campaign observation sites
as well. This network, which also contains the perpendicular profiles passing across to the main active
faults accumulating strain in the Northeastern Mediterranean region, provides a latest GPS dataset with
high spatial and temporal resolutions that allows the kinematic features of these active faults to be
investigated.

While studying the recent tectonic deformations of the region, the campaign GPS observations
performed in 2009, 2010, 2011 and 2019 and the data obtained from the permanent GPS stations in the
region were analyzed together. The GAMIT/GLOBK software was allocated for GPS data processing.
Upon GPS data processing achieved, the recent horizontal GPS velocity field, in which the campaign
observation sites and permanent GPS stations are defined in the ITRF2008 datum, has been obtained for
the study area and its vicinity. A transformation model with 6 parameters (3 translations and 3 rotations)
was preferred to be integrated into a common reference system with other GPS velocity field solutions
in the literature. As a result of this transformation, an integrated horizontal GPS velocity field was
realized in the ITRF2000 reference system.

In this study, block modeling approach was used to investigate the kinematic features of the active faults.
In the block modeling, the block rotations associated with an Euler pole and the slip vectors along the
fault planes were estimated by applying inversion to the GPS velocities as per the defined fault and
block geometries. The TDEFNODE software was preferred in block modeling studies. The model fitting
to the GPS dataset for the different kinematic models formed was statistically tested based on the
reduced chi-square (¥2) parameter. Accordingly, the recent fault slip rates, slip deficit and coupling
fraction distributions were derived depending on the most significant kinematic model results
statistically. In addition, the probable magnitudes of the earthquakes that may occur on the main fault
segments were calculated using the fault slip rate estimations and the empirical equations available in
the literature.
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