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12 Kasim 1999 Diizce depremi (M,=7.1) acik bir sekilde 17 Agustos 1999 izmit depremi (M,=7.4)
kirtlmasmin doguya dogru uzanimidir. Deprem Diizce ve Bolu sehirlerinde agir can ve mal kayiplarina
neden olmustur. Bu c¢aligmada, 1999 Diizce depremi sirasinda meydana gelen kaymanin uzay-zaman
dagiliminin elde edilmesi i¢in depremin uzak-alan P ve SH hiz dalga sekillerine bir sonlu-fay ters ¢6ziim
yontemi uygulanmistir. Elde edilen kayma modeli kaymanin bilyiik kisminin odagin iki tarafinda
yerlesmis iki ayr1 fay piiriizii iizerinde meydana geldigine, bir baska ifadeyle cift tarafli kirilma yayilimina
isaret etmektedir. Depremin 1999 izmit depremi tarafindan tetiklenme olasilig1, bolgede 1943 yilindan
sonra meydana gelen tiim biiyiik depremlerin Coulomb gerilme modellemesi bolgesel gerilme yiiklenmesi
de igerilip yapilarak arastirilmistir. Gerilme modellemesi sonuglart 1999 Diizce depremi kirilma
diizleminin 1999 izmit depremi 6ncesinde bir gerilme gélgesi iginde yer aliyor olmasima ragmen, 1999
[zmit depreminin 1999 Diizce depremi kirilmasini ¢abuklastiran énemli miktarda bir pozitif gerilme
degisimine neden oldugunu gostermistir. Elde edilen kayma ve Coulomb gerilme dagilimlarinin
kargilagtirilmasi, kayma ile Coulomb gerilmeleri arasinda herhangi bir iligki olmadigint géstermistir. Son
olarak 1999 izmit ve 1999 Diizce depremleri artg1 depremleri kullanilarak, deprem istatistiginin frekans-
biiyiiklik bagmtisindaki b degerinin dagilimi, 1999 Diizce depremi kirilma diizlemi ve komsu fay
segmentleri lizerinde gerek ylizeyde, gerekse derinlik boyutunda haritalanmigtir. Biiyiik b degerleriyle
biiyiik fay piiriizii arasinda olas1 bir gerilme serbestlenmesini ifade eden iyi bir uyum bulunmustur.

ABSTRACT

The November 12, 1999 Diizce earthquake (M,=7.1) was apparently the eastward extension of the
August 17, Izmit earthquake (M,=7.4) rupture. The event caused heavy damage and fatalities in the cities
of Diizce and Bolu. In this study, a finite-fault inversion method is applied to the teleseismic P and SH
velocity recordings of the 1999 Diizce earthquake to derive spatitemporal distribution of the co-seismic
slip.  The resulted co-seismic slip model indicated that the majority of slip occurred in two distinct
patches on either side of the hypocenter, implying bilateral rupture. The possible triggering of this event
by the Izmit earthquake is investigated using Coulomb stress modeling of all large events in the region
since 1943 with the inclusion of secular loading. The results show that although the Diizce rupture plane
was in a stress shadow prior to the 1999 Izmit earthquake, that event caused a significant positive
Coulomb stress change, which probably precipitated failure. A comparison of the mapped Coulomb
stress change with the inferred slip shows no correlation between the two. Finally, b value of frequency-
magnitude relationship of earthquake statistics are mapped along the rupture plane of the 1999 Diizce
earthquake and neighboring fault segments both on earth surface and in depth domain from the
aftershock seismicity of the 1999 Izmit and 1999 Diizce earthquakes. A good correlation between the

high b values and the larger slip patch was obtained, indicating a possible stress release.



