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Ozet

Depremlerin konumunu daha dogru tespit edebilmek i¢in, meydana gelen depremler detayli analiz
edilerek faylarin davraniglar1 hakkinda bilgi edinilmesi ve kaynak parametrelerinin ortaya ¢ikarilmasi
gerekmektedir. Deprem kaynakli hareketler, uzay tabanl jeodezik konum belirleme teknolojileri
kullanilarak da izlenebilir. Bu kapsamda, 6zellikle Kiiresel Navigasyon Uydu Sistemleri (GNSS, Global
Navigation Satellite Systems) teknolojisindeki gelismeler diger tekniklere gore daha az maliyetle,
yiiksek hassasiyetli sonuglar ortaya koyar ve zamandan tasarruf ederek yiiksek (global 6lgekte 1-2 cm
varan) dogrulukta koordinatlarin elde edilmesini saglamaktadir. Son yillarda yerkabugundaki
deformasyonlarin belirlenmesinde GNSS 6lgmelerinden elde edilen verilerin kullanimi artmis ve
yaygmlagmistir. Bu iglem, GNSS verilerinden Hassas Nokta Konumlarinin belirlendigi PPP (Precise
Point Positioning) ve bagil konum belirleme yontemleri ile ger¢eklestirilebilmektedir. GNSS verileri
kullanilarak PPP yontemine benzer bir diger yontem olan VADASE (Variometric Approach for
Displacement Analysis Stand-alone Engine) yaklasimi ile zamana bagli nokta hizlar1 belirlenerek
deformasyonlar elde edilebilmektedir. PPP, Bagil Konum ve VADASE yontemi ile noktadaki
deformasyon parametreleri (yer degistirme, hiz, ivime) elde edilebilmektedir. Ayrica ivmedlgerlerden
elde edilen ivme verilerini de GNSS 6l¢iimleri ile birlikte degerlendiren arastirmacilara da deginilmistir.

Bildiri kapsaminda, literatiirdeki deprem kaynakli yerkabugu hareketlerinin GNSS ve ivme 6lger verileri
ile belirlendigi arastirmalar incelenmistir. Arastirmalarda genelde deprem kaynakli hareketler, meydana
gelmis depremler esnasinda toplanan GNSS verileri ile PPP, Bagil Konum ya da VADASE yontemleri
ile belirlenmistir. Baz1 arastirmalarda bu yontemlerden elde edilen sonuglar ivme dlgerlerden elde edilen
veriler ile birlikte degerlendirilmistir. Ancak PPP, Bagil Konum, VADASE yo6ntemleri ve ivime dlcer
verilerinin birlikte degerlendirildigi deprem kaynakli yerkabugu hareketi belirleme ¢alismalarina
literatlirde ulasilamamistir. Bu baglamda bu calismada hem San Andreas Fay Zonu {izerinde ivme
Olgerler olan IGS istasyonlar1 hem de Kuzey Anadolu Fay Zonu iizerinde bulunan TUSAGA-Aktif
istasyonlar1 ve bu istasyonlarin yakimindaki ivme 6lgerler ile jeodezik ag olusturulacaktir. Jeodezik
aglarda bliylkligl 4 ve {izeri olan depremlerin olustugu zamanlarda elde edilen GNSS verileri
kullanilacaktir. Bu veriler PPP, Bagil Konum ve VADASE yontemleri ile degerlendirilerek deprem
kaynakli yerkabugu hareketleri belirlenecektir. Ayrica sonuglar, es zamanli ivime Glgerlerden elde edilen
veriler ile karsilastirilarak degerlendirme yapilacaktir.
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Abstract

In order to determine the location of earthquakes more accurately, it is necessary to obtain information
about the behavior of the faults and to reveal the source parameters by analyzing the earthquakes in
detail. Earthquake-induced movements can be tracked using space-based geodetic positioning
technologies. In this context, developments technology in Global Navigation Satellite Systems (GNSS,
Global Navigation Satellite Systems) provide high-precision results at less cost than other techniques,
and saving time and provide high (up to 1-2 cm in global scale) accurate coordinates. In recent years,
the use of data obtained from GNSS measurements in determining the deformations in the earth's crust
has increased and become widespread. This process can be performed with PPP (Precise Point
Positioning) in which Precise Point Positions are determined from GNSS data and relative position
determination methods. Deformations can be obtained by determining time-dependent point velocities
with the VADASE (Variometric Approach for Displacement Analysis Stand-alone Engine) approach,
which is another method similar to the PPP method, using GNSS data. Deformation parameters
(displacement, velocity, acceleration) at the point can be obtained with PPP, Relative Position and
VADASE method. In addition, researchers who evaluated the acceleration data obtained from
accelerometers together with GNSS measurements has been mentioned.

Within the scope of the paper, studies in the literature in which earthquake-induced crustal movements
were determined by GNSS and accelerometer data were examined. In studies, generally earthquake-
induced movements were determined with PPP, Relative Position or VADASE methods using GNSS
data collected during earthquakes. In some studies, the results obtained from these methods were
evaluated together with the data obtained from the accelerometers. However, studies on earthquake-
induced crustal motion determination, in which PPP, Relative Position, VADASE methods and
accelerometer data are evaluated together, could not be reached in the literature. In this study, a geodetic
network will be created with both IGS stations with accelerometers on the San Andreas Fault Zone and
TUSAGA-AKktif stations on the North Anatolian Fault Zone and accelerometers near these stations. In
geodetic networks, GNSS data obtained at the time of earthquakes with magnitude 4 and above will be
used. Earthquake-induced crustal movements will be determined by evaluating these data with PPP,
Relative Position and VADASE methods. In addition, the results will be evaluated by comparing the
data obtained from the simultaneous accelerometers.
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