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Kuzey Anadolu Fay1 (KAF) Destek Segmentindeki Asismik Krip Hareketlerinin GPS
Ol¢meleriyle Belirlenmesi

Determination of Aseismic Creep on the Destek Segment of the North Anatolian Fault
(NAF) Using GPS Observations
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Ozet

Tektonik bloklar ve bunlarin birbirlerine gore rolatif hareketleri, blok sinirlarindaki faylarda ¢ok sayida
depreme neden olmaktadir. Ulkemiz de bu acidan oldukg¢a genis bir cografyay: kapsayan faylara sahip
olup, bunlarin en 6nemlisi de Kuzey Anadolu Fay1 (KAF) olarak 6ne ¢cikmaktadir.

Blok sinirlarinda biriken bu gerilime ait mekanizmalar incelendiginde, s6z konusu enerjinin sadece
depremlerle degil; aym1 zamanda depremsiz de bosalabildigi gézlenmistir. Bu hareketler yeryiiziinden
de gozlenebilen deformasyonlara ev sahipligi yapmakta ve literatiirde “asismik krip” olarak
tanimlanmaktadir. Asismik krip deprem olmaksizin fay zonunda biriken enerjinin bir kisminin ya da
tamaminin bosalmasina neden olabilmektedir. Bu hareket sirasinda krip sismojenik tabakanin tabanina
kadar ya da belirli bir kisminda da gozlenebilir. Bu agidan incelendiginde sismik risklerin incelenmesi
acisindan da onem arz etmektedir.

Ulkemizde 1970’hi yillarin bagindan bu yana, dogada nadiren goriilen asismik krip hareketinin
raporlandig iki bolge bulunmaktadir. Bunlar KAF iizerindeki Ismetpasa ve Destek segmentleridir. Bu
bolgelerde kurulan yerel ya da bolgesel aglar yardimiyla da bu hareketin dogasi anlasilmaya
calisilmaktadir.

2014-2016 yillar1 arasinda, s6z konusu iki segmenti de iceren bir jeodezik ag tasarlanmis, asismik krip
gozlenen bolgelerde fayin her iki tarafinda 3 ve 10 km uzakliklarda tesis edilen noktalar ve bolgedeki
TUSAGA-AKTIF istasyonlarindan elde edilen GPS verileri degerlendirilmistir. Sonugclara gore,
ozellikle Destek segmentindeki krip hizinin 6nceki ¢alismalara gore %50 civarinda arttig1 sdylenebilir.

Bu calismada, daha once tesis edilen bu agin Destek segmentinde bulunan 4 istasyonda 2021 yili
icerisinde GPS gozlemleri yapilmistir. Bu asamada veriler oncelikle GAMIT/GLOBK yazilimi ile
degerlendirilecek ve bolgesel hiz alan1 olusturulacaktir. Ardindan da bu veriler TDEFNODE yazilinu
ile yar1 elastik blok modeline gore degerlendirilecek ve tektonik blok doniikliikleri, yamulma birikimleri
ve asismik kripin fay diizlemi yapisi tizerindeki degisimleri ve derinlikleri tartisilacaktir.

Bu arastirma Hitit Universitesi Bilimsel Arastirmalar Projeleri (BAP) Koordinatorliigii tarafindan
desteklenmektedir (Proje No: ODMY0O19001.21.001).
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Abstract

Tectonic blocks and their relative movements with respect to each other cause many earthquakes on the
faults which are at the boundaries of the blocks. In this respect, our country has numerous fault zones
covering a very wide geography, and the most important of which is the North Anatolian Fault (NAF).

When the mechanisms of this tension accumulated at the block boundaries are examined, the energy
within the fault zone can be discharged without an earthquake, also. These movements cause
deformations that can also be observed from the earth surface and are defined as “aseismic creep” in the
literature. Aseismic creep can cause to be fully or partly discharged the accumulated strain in the fault
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zone without an earthquake. During this movement, the creep can be observed to the bottom of the
seismogenic layer or in a certain part of it. From this point of view, it is also important in terms of
examining seismic risks.

Since 1970s, there are two regions in our country where aseismic creep has been reported, which is
rarely observed in the nature. These are Ismetpasa and Destek segments on the NAF. With the help of
local or regional networks established in these regions, the nature of this movement is examined.

Between 2014-2016, a geodetic network covering both segments was designed and GPS data from
observation points which are established through the aseismic creep segments with 3 and 10 km
distances on the both side of the fault and TUSAGA-AKTIF (CORS-TR) stations are evaluated.
According to the results, aseismic creep movement, especially in the Destek segment, has increased
about 50% compared to the previous studies.

In this study, GPS observations were made in 2021 at 4 stations in the Destek segment of this previously
established network. At this stage, the data will first be evaluated with the GAMIT/GLOBK software
and a regional velocity field will be created. Then, these data will be evaluated according to the semi-
elastic block model with TDEFNODE software and tectonic block rotations, strain accumulations and
changes and depths of the aseismic creep on the fault plane will be discussed.
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