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Giiniimiizde deprem gozlemleri, sismometrelerden elde edilen hiz ve ivme dalga formalariy-
la yapilmaktadir. Buna karsin, yiiksek duyarlikli genisbant sismik yerdegistirmelerin birgok
onemli kullanim alant bulunmaktadir: Deprem etki alaninin kestirilmesi i¢in deprem biiyiiklii-
giiniin kisa zamanda belirlenmesi, Deprem Erken Ikaz Sistemleri (DEI) igin ilk birkag saniye-
deki verilerle sismik moment bilytlikliigiiniin kestirilmesi ve depremden sonra fay geometri ve
kayma degerlerinin ¢6ziilerek moment biiyiikliigiiniin yiiksek duyarlikli hesaplanmasi.

Genel olarak, sismometrelerden elde edilen hiz verileri ile ivmedlgerlerden elde edilen ivime
verilerinin zamana gore sirasiyla birinci ve ikinci integrasyonu ile yerdegistirmeler elde edil-
mektedir. Buna karsin, ivmedlgerler inersiyal bir sistemde 6l¢iim yapmakta ve ivmedlgerlerin
zamana bagli hatalarinin giderilmesi 6nemli bir sorun olusturmaktadir. Bu amagla kullanilan
diizeltme teknikleri (baz diizeltmesi, yiiksek gecirgenli filtreler vs.) her kaynak-hedef iliskisi
hatta her kanal i¢in ayr1 ayr1 yapilmak durumundadir ve kullanilan diizeltme teknikleri kulla-
nic1 segimine bagli oldugundan objektif olmamaktadir. Ozellikle, sismometre ve ivmedlgerler-
den disiik frekanslh yerdegistirmelerin yiiksek duyarlikli olarak elde edilmesinde 6nemli so-
runlar bulunmaktadir. Buna karsin GPS yiiksek frekanslarda duyarligi goreli olarak diisiik olan
ama alcak frekanslarda ivmeodlgerlere gore daha yiiksek duyarlik saglayan bir dlgme sistemi
olarak karsimiza ¢ikmaktadir. Ayrica, GPS, inersiyal bir sistemde 6l¢iim yapan ivmedlgerler
ile elde edilmesi miimkiin olmayan statik yerdegistirmelerin, yer merkezli sabit bir sistemde
dogrudan hesaplanabilmesini saglamaktadir.

Bu ¢alismada, 6zellikle deprem biiytikliigiiniin yiiksek duyarlikli belirlenmesindeki temel so-
runlar ve sismojeodezik verilerin katkisi agiklanmakta ve 116Y199 no’lu “Jeodezik Olgiiler
ile Yiiksek Duyarlikli Genisbant Sismik Yerdegistirmelerin Elde Edilmesi” baslikli TUBITAK
projesi kapsaminda gergeklestirilen sismojeodezik analizlerin ilk sonuglar1 paylasiimaktadir.
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ABSTRACT

Today, monitoring of earthquakes is realized via the velocity and acceleration waveforms ob-
tained from seismometers. On the contrary, high precision broadband seismic displacements
have many application possibilities: prediction of the magnitude of the earthquake in shorter
time to determine the affected area, prediction of the seismic moment magnitude by using only
three seconds of data for Earthquake Early Warning Systems (EEWS), precise computation of
moment magnitude by inverting displacements for fault geometry and slip values.

In general, the seismic displacements are derived from the first-order integration of the velo-
city waveforms obtained from velocity seismometers and from the second-order integration of
the acceleration waveforms obtained from accelerometers. However, the seismometers mea-
sure in an inertial coordinate system and the elimination of time-dependent errors poses an
important problem. Several correction schemes (baseline correction, high-pass filters etc.)
have to be defined for each pair of source-target and even for each channel of the seismometer
and the correction schemes are not objective since several parameters of the correction sche-
mes are highly arbitrary. In particular, there are well-known issues about the determination of
low frequency displacements with high precision. On the other hand, while higher frequency
displacements can be determined by GPS with lower accuracy than seismometers, GPS is
more sensitive to the low frequency displacements than seismometers. Moreover, GPS enables
the direct computation of the static displacements (DC) in an earth-fixed system, which is not
possible to obtain by seismometers which measure in an inertial system.

In this project, fundamental problems in the determination of earthquake magnitude, in par-
ticular, are summarized, and the contribution of seismogeodesy is described, and the prelimi-
nary results of the seismogeodetic analysis of several earthquakes within the project “Deter-
mination of High Precision Broadband Seismic Displacements from Geodetic Measurements”
supported by TUBITAK with project number 116Y199.
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