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Ozet

Yerkiirenin i¢ dinamigi sonucu kara pargalarinin birbirlerine gorece olarak hareket etmesi ile uzun yillar
icerisinde olusan enerji birikiminin esik degeri agsmasiyla beraber biriken enerjinin saniyeler icerisinde
salinmasiyla kuvvetli yer sarsintilar1 meydana gelmektedir. Enerji salinim sirasi ve sonrasinda genelde
yerkabugu iizerinde kiriklar seklinde gozlemlenebilen catlaklar olugsmaktadir. Fay olarak adlandirilan
bu catlaklarin ¢ogu okyanus diplerinde yer almaktadir. Bu sebeple kara iizerinde gozlemlenebilen fay
hatlari, tektonik ¢alismalar yapan bilim insanlari i¢in biiylik nem arz etmektedir.

Arap, Afrika ve Avrasya plakalarinin sikistirmasi sonucu batiya dogru kacis hareketi izleyen Anadolu
mikro plakas1 iizerinde bir¢ok farkli tektonik yapi gozlenebilmektedir. Bu acidan iilkemiz, tektonik
calismalarin yapilabilecegi onemli ¢aligma alanlaridan birisidir. Ozellikle Karliova’dan baglayarak Ege
Denizi’nde sonlanan ve uzunlugu yaklasik 1200 km olan, sag yanal atimli Kuzey Anadolu Fay1 (KAF)
en Oonemli faylardandir. Bu fay iizerinde, siddeti Mw 7.9’lara kadar ¢ikan yikici depremlerin meydana
gelmesi, Diinya nin kalabalik kentlerinden birisi olan Istanbul’un yakinindan ge¢mesi, karakter olarak
San Andreas fay1 ile benzer olmasi gibi sebepler, KAF’1n 6nemini daha da arttirmaktadir. Son yiizyil
icerisinde 1939 Erzincan depremi ile baslayan ve 1999 Diizce ve Izmit depremi ile son bulan yikici
deprem silsilesinin meydana geldigi KAF’da, kirilmalar dogudan batiya dogru goc etmektedir. Jeodezi,
jeoloji, jeofizik vb. farkli disiplinlerden bircok bilim insaninin gerceklestirdigi calismalar sonucunda bir
sonraki bliyiik depremin Marmara Denizi’nin altindan gecen fayin bat1 kesiminde meydana gelebilecegi
ongoriilmiistiir. Ancak literatiirde yapilan ¢alismalara bakildiginda, KAF 1n istanbul ve Tekirdag illeri
arasinda kalan segment icin kapsamli bir jeodezik calismanin olmadig goriilmektedir. Bu nedenle,
Marmara Bolgesi’nde, farkli kurum ve kuruluslar tarafindan olusturulan mevcut GNSS aglar ile entegre
edilen, kiy1 boyunca yaklasik 10 km araliklarla siirekli gozlem yapan GNSS istasyonlarinin tesis
edilmesi ile yeni bir ag olusturulmustur. Olusturulan bu agda ve mevcut aglarda yer alan GNSS
istasyonlarinin Agustos 2017 ile Subat 2020 arasindaki verileri degerlendirilerek hizlar belirlenmistir.
Elde edilen hizlar GEODSUIT yazilimi kullanilarak bolgenin gerinim haritas: olusturulmustur. Farkli
kurum ve kuruluslarin tesis ettigi aglarda yer alan noktalar ile ve bu veri setine ¢alisma kapsaminda tesis
edilen noktalarin hizlar eklenerek iki farkli gerinim haritas1 olusturulmustur. Elde edilen gerinim
degerlerine gore mevcut aglardaki noktalardan elde edilen gerinimin anlamsiz oldugu, eklenen noktalar
ile elde edilen gerinim haritasina gore agin mevcut jeodezik veri eksikligini giderdigi goriilmektedir.
Ayrica gerinim analizi sonucunda KAF’in Marmara Denizi’'ndeki en aktif boliimiiniin Tekirdag
Segmenti (TS), Kumburgaz Segmenti (KS) ve Orta Segment (OS) oldugu goériinmektedir ve buna ek
olarak OS iizerinde meydana gelen sismik aktivitelerin sonucunda TS ve KS’ye gerilim transferi s6z
konusu olabilir. Degerlendirmelerimize gore bu bolgede meydana gelen deformasyon sonucunda biiyiik
bir depremin meydana gelebilecegi ongoriilmektedir.
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Abstract

Earth crusts, caused by the internal dynamics of the earth, accumulate energy over many years with their
movements relative to each other. As a result of the energy accumulation exceeding the threshold value,
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the energy is released within seconds, therefore strong ground shaking occurs. During and after the
energy release, fractures that can be observed on the earth's crust occur. Most of these fractures, called
faults, are located at the bottom of the ocean. For this reason, faults that can be observed on land are of
great importance for scientists working on tectonic studies.

Many different tectonic structures can be observed on the Anatolian microplate, which moves westward
as a result of the interaction of the Arabian, African and Eurasian plates. In this respect, our country is
one of the important study areas where tectonic studies can be done. Especially the right-lateral North
Anatolian Fault (NAF), which starts from Karliova and ends in the Aegean Sea and has a length of
approximately 1200 km, is one of the most important faults. The reasons such as the occurrence of
destructive earthquakes with a magnitude of up to Mw 7.9 on this fault, the fact that it passes near one
of the most crowded cities of the world, Istanbul, and that it is similar in character to the San Andreas
fault increase the importance of the NAF. Fractures migrate from east to west in the NAF, where a
devastating earthquake sequence occurred in the last century, which started with the 1939 Erzincan
earthquake and ended with the 1999 Diizce and Izmit earthquakes. As a result of studies that carried out
by many scientists from geodesy, geology, geophysics etc. disciplines, show that the next devastating
earthquake may occur in the western part of the fault that passes under the Marmara Sea. However,
when we look at the studies in the literature, it is seen that there is no comprehensive geodetic study for
the segment between Istanbul and Tekirdag provinces of the NAF. For this reason, a new network has
been established in the Marmara Region, with the installed of GNSS stations that operate continuously
observations at approximately 10 km intervals along the coast, which are integrated with the existing
GNSS networks created by different organizations. Velocities were determined by processing the data
of GNSS stations in this created network and existing networks between August 2017 and February
2020. The strain map of the region was created using the obtained velocities and the GEODSUIT
software. Two different strain maps were created; by using existing networks stations velocities and the
velocities of the stations newly installed and existing networks. According to the strain values that are
estimated from existing network stations velocities, it is seen that there are no significant deformations.
On the contrary, according to the strain values that are estimated from all station velocities, it is seen
that the newly network eliminates the existing geodetic data deficiency. Also analysis demonstrates that
the most active part of the NAF in the Marmara Sea is the Tekirdag Segment (TS), Kumburgaz Segment
(KS) and Central Segment (CeS), and as a result of the seismic activities on the Ces, there may be stress
transfer to TS and KS. According to our evaluations, a major earthquake may occur as a result of the
ongoing deformation in this region.
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