Geophysical Research Abstracts, Vol. 7, 07164, 2005 ‘x
SRef-ID: 1607-7962/gra/EGU05-A-07164 GG

© European Geosciences Union 2005

0.1 Local site effects in Atakdy, Istanbul, Turkey: empirical data
vs. synthetics from hybrid modeling

M. B. Sgrensen(1), I. Oprsal (2), S. Bonnefoy-Claudet (3), K. Atakan (1), M. Mai

(2), N. Pulido (4) and C. Yalciner (5)

(1) Department of Earth Science, University of Bergen, Norway, (2) Department of Earth
Sciences, ETH, Zurich, Switzerland, (3) LGIT, Université Joseph Fourier, Grenoble, France,
(4) Earthquake Disaster Mitigation Research Center EDM, NIED, Kobe, Japan, (5) Osmangazi
University, Eskisehir, Turkey (mathilde.sorensen@geo.uib.no / Fax: +47 55583660 / Phone:
+47 55583412)

Since the 1999 Izmit earthquake, many seismic hazard studies have focused on the
city of Istanbul. An important issue in this respect is local site effects: strong ampli-
fications are expected at a number of locations due to the local geological conditions.
The present study aims at estimating the local site effects in the Atakdy area located
in southwestern Istanbul. The H/V spectral ratios method is applied to microtremor
data recorded at 30 sites. At three sites, ambient noise synthetics are simulated using a
1D approach. Observed and simulated data are compared in terms of H/V spectral ra-
tios peak frequency and amplitude. In addition, spectral amplifications are calculated
covering the Atakoy area. We deploy a hybrid 3D finite difference approach that com-
bines a complex source and wave propagation for a regional 1D velocity model with
site effects calculated for a local 3D velocity structure. The local velocity model is
built from a combination of geological, geotechnical and geomorphological data. The
results indicate that strongest amplifications in the area occur around a frequency of
1 Hz and that amplification levels are largest for alluvial sites where amplification up

to a factor of 2-2.5 can be expected in case of a large earthquake. Because the applied
methods complement each other, they provide comprehensive and reliable information
about the local site effects in Atakdy. Our results have also significant implications for
the southwestern parts of the city of Istanbul built on similar formations, for which
therefore similar amplification levels are expected.



