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In this study, seismic risk using the variation of b-value known as tectonic parameter with depth and
Gumbell distribution statistics is investigated for Adana, Antakya and Kahramanmaras region
between 36°-38°N latitudes and 35°-37°E longitudes. For this purpose, the earthquake magnitudes of
M>3 which occurred between 1900 and 2009 were used and a = 5.8 and b = 0.918 values is
calculated from the Gutenberg-Richter frequency-magnitude relation by least squares method.
Relatively high b values up to 30 km depth shows that seismic activities are intensive and seismic
energy continuously discharges in this region. For the deeper medium than 30 km, low and stable b
value (0.2) suggests a ductile zone (upper mantle).

By using Gumbell distribution statistics and considering the earthquake magnitudes greater or equal
to 3 occurred between 1900 and 2006, maximum annual magnitude, frequently magnitude for a
year and maximum magnitude are 3.5, 1.2 and 7.6 calculated respectively for AM=0.1 magnitude
increment for studied region.

For the studied region, seismic risk levels for 6 months, 1, 5, 10, 20, 30, 40 and 50 years are
calculated. The probability percentage of magnitude 3 within a year is 40% and the percentage is
over than 95% within 5 years. In seismic risk calculation, the seismic risk levels for normal
buildings 15%, for important structures (e.g. dam, tunnel) 5% and for nuclear plants 0.5% are
considered respectively. For the studied region, using earthquake M>3, maximum acceleration is
800 mGal on the bedrock are calculated for a 30 km distance far from earthquake epicentres.
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Adana — Antakya - Kahramanmaras Arasindaki Bolgenin b” Parametresi Degisimi ve
Gumbel Dagilim Istatistikleri ile Depremselliginin Incelenmesi ve Sismik Risk Analizi

Bu calismada, 36° - 38°K enlemleri ve 35°-37°D boylamlan arasinda yer alan Adana, Antakya ve
Kahramanmaras bolgesine ait tektonik parametre olarak bilinen b degerinin derinlikle degisimi ve
Gumbell dagilimi ile sismik risk istatistikleri incelenmistir. Bu amagla 1900-2009 yillan aras1 M>3
bliyiikliiklii deprem verileri kullanilmis ve en kiigiik kareler yontemiyle Gutenberg-Richter frekans-
biiytikliik bagintisindan a = 5.8 ve b = 0.918 degerleri bulunmustur. 30 km derinlige kadar elde
edilen olduk¢a yiiksek b degerleri bu bolgede deprem etkinliginin yogun oldugunu ve enerjinin
stirekli bosaldigini gostermektedir. 30 km den daha derindeki diisiik ve sabit b degeri (0.2) stiniimlii
bir ortami ({ist manto) diisiindiirmektedir.

Bolgede 1900-2009 yillan arasinda M> 3 olan depremlerin sismik risk analizinde Gumbell dagithmi
kullanilarak ve 0.1 birim biiyiikliik aralig1 secgilerek yapilan sismik risk tahminlerine gore ¢alisma
alani i¢in y1llik en biiyiik deprem biiytikliigii M= 3.5, en sik meydana gelen biiyiiklik M = 1.2 ve en
bliyiik deprem biiyiikliigii M = 7.6 olarak hesaplanmistir. Arastirma alani i¢in 6 aylik, 1, 5, 10, 20,
30, 40, 50 y1lik i¢in deprem risk analizi yapilmistir. Buna gore, 3 biiyiikligiindeki bir depremin 1 yil
icerisinde meydana gelme olasilig1 % 40’ in ve 5 yil igerisinde meydana gelme olasiligt % 95 in
tizerindedir. Bolgede insa edilecek normal yapilar (R=%15), 6nemli yapilar (R=%5) ve niikleer
santraller (R=%0.5) i¢in inceleme alaninda M>3.0 deprem biiyiikliikleri kullanilarak, deprem dis
odaginin 30 km uzaginda meydana gelebilecek temel kayadaki en biiyiik yer ivmesi degeri 800
mG@Gal olarak hesaplanmaistir.
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