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Gediz Grabeninde 2014 — 2021 yillar arasinda gerc¢eklesen yiizey deformasyonlarinin
SENTINEL 1 A/B SAR verileri kullanarak izlenmesi

Monitoring of Surface deformations in the Gediz Graben between 2014 — 2021 using
SENTINEL 1 A/B SAR data
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Ozet

Guniimiizde cm ve alt1 seviyede yiizey hareketlerinin jeodezik olarak izlenmesinde genel de GNSS ve
Yapay Aciklikli Radar interferometrisi (InSAR) ydéntemleri kullanilmaktadir. InSAR verilerinin
degerlendirilmesi sonucunda uydu bakis dogrultusunda (LOS) Daimi Yansiticilara (PS) ait yillik hiz
degerleri elde edilmektedir. Bu calisamada SAR verileri kullanilarak Gediz Grabenindeki ylizey
deformasyonlarinin uzun siireli davranig karakteristiginin belirlenmesi amaglanmistir. Gediz Grabeni
Bat1 Anadolu’daki D-B gidisli ana graben sistemlerinden birisidir. Graben yaklagik 140 km uzunlugunda
ve 10-15 km genisligindedir. Graben asimetrik bir yapi sunmakta, giiney kenar1 daha dik bir egime sahip
olup, yogun sismik aktivite gostermektedir. Gediz grabenini dogu kesiminde gergeklestirilen daha
onceki GNSS calismalarinda yatay da yaklagik 10-30 mm/y1l arasinda diiseyde ise yaklasik 90mm/y1l
sevilerine kadar ¢6kme hareketleri izlenmistir. Gediz Grabeni lizerindeki sismik aktivitenin uzun siireli
davranigsinin izlenmesi ve yiizey hareketlerinin modellenmesi énem arz etmektedir. Bu dogrultuda
TUBITAK 119Y180 nolu proje kapsaminda 2014-2021 yillar1 arasinda Sentinel 1A ve 1B alcalan
(descending) ve ylikselen (ascending) uydu radar goriintiilerinden elde edilen inteferogramlar (LiICSAR
verileri) kullanilarak Gediz Grabenindeki yiizey deformasyonlarina ait LOS hiz degerleri LiCSBAS
yazilimi araciligiyla elde edilmistir. Calismada COMET-LiCS (Center for the Observation and
Modeling of Earthquake Volcanoes and Tectonics) LICSAR Sentinel-1A IW SLC verilerinden elde
edilmis islenmis goriintiiler kullanilmistir. Gergeklestirilen ¢alisma sonucunda LOS yoniinde graben igin
hiz degerleri elde edilmistir. Elde edilen uydu bakis yoniindeki hareketler incelendiginde boélgenin
tektonik oOzelliklerine uygun hiz degerleri elde elde edilmistir. SAR verilerinden Gediz grabenin
icerisinde genelde uydudan uzaklagsma yani ¢okme hareketi, grabenin disinda ise uyduya yaklagma yani
yiikselme hareketleri gdzlemlenmistir. Calisma bolgesinde yiikselen ve algalan yoriingeler de -100
mm/y1l degerine varan ¢okme degerleri elde edilmistir. Ayrica elde edilen LOS hizlarinin standart
sapmalarn ise graben igerisinde yaklasik 0.8 mm/yil olarak hesaplanmistir. Gergeklestirilen c¢aligma
sonucunda Gediz Grabeni bir biitiin olarak ele alinmig ve tiim grabendeki tektonik ve asismik hareketler
detayl1 olarak ortaya ¢ikarilmistir. Graben igerisinde deformasyonun en yogun oldugu bolgede kesit
olusturacak sekilde 4 farkli noktada algalan ve yiikselen LOS hiz degerleri kullanarak Dogu-Bati ve
Radyal bilesen hiz degerleri hesaplanmistir. Hesaplanan hiz degerleri literatiirdeki 2 boyutlu GNSS hiz
degerleri ile ayn1 egilimi sergilemektedir. Ayrica LOS yer degistirme degerlerine ait zaman serisinde
ayrintili olarak incelenmis ve genel hareket egiliminden farklilik gosteren periyotlar belirlenmistir.
LICSAR sonuglar incelediginde yaklasik 6.5 yillik hiz degerlerinin Grabenin genel yapist ile uyumlu
oldugu gozlenmektedir. 2020 Ekim ay1 Izmir Depreminden sonra 6zellikle algalan uydu verisinde
sacgilimin oldukea yiiksek oldugu gozlenmektedir. Buda bolgede deprem sonrasi art¢1 etkilerinde SAR
sonuclar1 ile bagariyla gdzlendigini gostermektedir. Bu ¢alisma TUBITAK 119Y180 nolu proje
kapsaminda gerceklestirilmistir.
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Abstract
Today, GNSS and Interferometric Synthetic Aperture Radar (InSAR) methods are generally used for
geodetic monitoring of surface movements at cm and below. As a result of the evaluation of InSAR
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data, annual velocity values of Permanent Reflectors (PS) are obtained in the Line Of Sight (LOS)
direction. This study aims to determine the long-term behavior characteristics of the surface
deformations in the Gediz Graben by using SAR data. The Gediz Graben is one of the main E-W
trending graben systems in Western Anatolia. The graben is about 140 km long and 10-15 km wide. The
graben presents an asymmetrical structure, its southern edge has a steeper slope and shows intense
seismic activity. In the previous GNSS studies carried out in the eastern part of the Gediz graben,
movements were observed at a maximum of -90 mm/year in the vertical, varying between about 10-30
mm/year in the horizontal. It is important to monitor the long-term behavior of the seismic activity on
the Gediz Graben and to model the surface movements. In this direction, the LOS velocity values of the
surface deformations in the Gediz Graben were obtained through LiCSBAS software by using
interferograms (LiCSAR data) obtained from Sentinel 1A and 1B descending and ascending satellite
radar images between 2014-2021 within the scope of TUBITAK 119Y180 project. In the study,
processed images obtained from COMET-LiCS (Center for the Observation and Modeling of
Earthquake Volcanoes and Tectonics) LICSAR Sentinel-1A IW SLC data were used. As a result of the
work carried out, velocity values for the graben in the LOS direction were obtained. When the
movements in the LOS direction were examined, it was observed that velocity values were obtained in
accordance with the tectonic characteristics of the region. From the SAR data, it was observed that in
the Gediz graben, generally the movement away from the satellite, that is, the subsidence movement,
while outside the graben, approach to the satellite, that is, uplift movements were observed. Subsidence
values of up to -100 mm/year were obtained for ascending and descending orbits in the study area. In
addition, the standard deviations of the obtained LOS velocities were calculated as approximately 0.8
mm/year in the graben. As a result of the study, the Gediz Graben was handled as a whole and the
tectonic and aseismic movements in the entire graben were revealed in detail. East-West and Vertical
component velocity values were calculated by using LOS velocity values descending and ascending
orbits at 4 different points to form a cross-section in the region where the deformation is most intense
in the graben. The calculated velocity values show the same trend as the 2D GNSS velocity values in
the literature. In addition, the time series of LOS displacement values were examined in detail and the
periods that differed from the general movement trend were determined. When the LICSAR results are
examined, it is observed that the velocity values of about 6.5 years are compatible with the general
structure of the graben. After the Izmir Earthquake in October 2020, it is observed that the scattering is
quite high, especially in the descending satellite data. This shows that the after-effects of the earthquake
in the region have been successfully observed with SAR results. This study was carried out within the
scope of TUBITAK project numbered 119Y180.
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