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Yaklagik 1600 km uzunlugundaki Kuzey Anadolu Fay Zonu (KAFZ) Avrasya ve Anadolu pla-
kalarini ayiran transform bir fay sinirini temsil etmektedir. KAFZ nin altinda kalan kabuk yapi-
sinin tam anlamiyla bilinmesi, gegmiste meydana gelmis veya giiniimiizde olabilecek tektonik
olaylar1 ve bunlarla iligkili deformasyon siire¢lerinin anlasilmasini saglayacaktir. KAFZ’nin
batist giinlimiizde depremsellik olarak en aktif olan kisimdir. Bu sebeple, bu ¢alisma sirasinda
temel amacimiz bu bolgede kabugun heterojen yapisini incelemektir. Kabuktaki heterojenite,
kaynak ile alic1 arasinda hareket eden sismik dalga enerjisinin, 1s1 ve benzeri bir baska enerjiye
dontigmesi (intrinsic attenuation) veya sagicilarin etkisiyle (scattering attenuation) soniimlen-
mesine neden olur. Bu ¢alismada, KAFZ’nin bat1 kisminin kabuk yapisina ait, frekansa bagh
soniimlenme parametrelerinin dagilimi incelenmektedir. Bu baglamda, Akustik Isinimsal Ya-
yilma Teorisi (Radiative Transfer Theory) kullanilmis olup, yapay sismogram zarflar1 ortamda
¢oklu izotrop sagicilarin oldugu varsayimina dayanarak elde edilmistir. Burada kullanilan ters
¢ozlim yontemi, 1.5 ile 12 Hz arasinda dort farkli frekans bandinda yapay ve gozlemlenen
koda arasindaki en iyi uyumun yakalamay1 amaglar. Soniimlenme parametrelerinin arastirma
bolgesi lizerinde dagilimlarma iliskin ilksel sonuglar, KAFZ’ nin batisinda, fayin kuzeye ve
giineye ayrilmis kisminda yer alan ii¢ farkli kabuk blogun (Armutlu-Almacik, Istanbul-Zon-
guldak ve Sakarya Zonlart) varligimi birbirinden ayirt eder niteliktedir. Genel olarak ise bu
bolgede, sacicilarin etkisiyle soniimlenmenin, enerji doniisiimiinden kaynakli soniimlenmeye
gore daha baskin oldugu goézlemlenmektedir.

Anahtar Kelimeler: Sismik soniimlenme, KAFZ, koda dalga analizi, Akustik Isinimsal Yay1l-
ma Teorisi, kabuk heterojenitesi

321



71. Tiirkiye Jeoloji Kurultay: 23-27 Nisan/April 2018 71* Geological Congress of Turkey

FREQUENCY-DEPENDENT S-WAVE ATTENUATION ALONG
THE WESTERN PART OF THE NORTH ANATOLIAN FAULT
ZONE

Gizem izgi", Tuna Eken®, Peter Gaebler®, Tuncay Taymaz"

“Department of Geophysical Engineering, The Faculty of Mines, Istanbul Technical
University, Maslak 34469, Istanbul, Turkey

*BGR Federal Institute for Geosciences and Natural Resources, Hannover, Germany (izgi(@,
itu.edu.tr)

ABSTRACT

A proper knowledge of the crustal structure along the North Anatolian Fault Zone (NAFZ),
about 1600 km long transform boundary between the Eurasian and Anatolian plate, plays a
key role in understanding the past/present tectonic processes in relation to the deformation
history. At present, the western part of the NAFZ is the seismically most active. That is the
main motivation for us to investigate crustal heterogeneities particularly in this region. Int-
rinsic and scattering attenuation properties of the heterogeneous medium cause a decrease in
seismic wave amplitude during propagation between source and receiver. Present work aims
at revealing frequency-dependent crustal attenuation parameters beneath the western part of
the NAFZ. To achieve this, we apply the acoustic radiative transfer theory (RTT) under the
assumption of multiple isotropic scattering to generate synthetic seismogram envelopes. Our
inversion procedure depends on finding an optimal fit between observed and synthetically
computed coda wave envelopes in four different frequency bands (1.5 to 12 Hz). Our prelimi-
nary models of the 2D lateral distribution of intrinsic and scattering attenuation tend to mark
the presence of different crustal blocks (i.e. Armutlu-Almacik, Istanbul-Zonguldak and Sakar-
yva Zones) separated by the southern and northern branch of the western part of the NAFZ. In
general, scattering attenuation appears to be dominant over intrinsic attenuation in the study
area.
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