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To get a better understanding of the active tectonics and the crustal deformation along
the Cyprus Arc and Dead Sea Transform Fault, we have obtained source mechanism
solutions and spatio-temporal distribution of the moment release for the recent earth-
quakes (M> 5.0) (Yolsal et al., 2007a,b). Throughout the recorded history, earth-
quakes and also related tsunamis have been the most damaging natural disasters af-
fecting the Eastern Mediterranean coasts (Guidoboni et al., 1994, 2005; Sbeinati et
al., 2005). Hence, it is critical to advance the capability of simulating tsunamis for the
purposes of predicting arrival times, water surface fluctuations and describing wave
interactions with bathymetrical features.

We have studied the comprehensive seismic activity occurred in the region during
the last 15 years, based on newly retrieved and obtained earthquake source param-
eters and slip distributions. Hence, we compared the shapes and amplitudes of long
period P- and SH-waveforms and recorded in the distance range of 30 – 90 degrees,
for which signal amplitudes were large enough, with synthetic waveforms to obtain
the earthquake source mechanism parameters. We have also studied the rupture his-
tories of earthquakes by using inversion scheme of Yagi and Kikuchi (2000) to deter-
mine the fault area (fault length and width), maximum displacement, rupture duration
and stress drop. For tsunami simulations, we use the numerical models TUNAMI-N2,



AVI-NAMI and NAMI DANCE based on the method of Okada (1985) for simulation
and animation of tsunami generation and propagation, and of coastal amplification of
nonlinear long-waves using the GEBCO-BODC bathymetry data (1000 m grid) for
the region. As a case study, we have calculated tsunami wave heights as well as their
distribution function for the Iskenderun earthquake of August 13, 1822 (M∼ 7.5) to
depict the characteristics of tsunami propagation, and effects of coastal topography
and of near-shore amplification. The related earthquake source parameters are then
adapted by an analogy of current plate boundaries and earthquake source mechanisms
obtained by inversion of teleseismic P- and SH- waveforms. Assuming the normal
faulting mechanism with the strike slip component for this earthquake, we have esti-
mated that the fault area is∼50 km (length)× 30 km (width), and displacement is∼6
m using Wells and Coppersmith (1994) equations. According to the reported historical
records, the main shock almost destroyed the regions between Gaziantep and Antakya
in Turkey and Aleppo and Khan Sheikhun in NW Syria, causing significant loss of
human lives (Plassard and Kogoj, 1981).

References

• Guidoboni, E., Comastri, A. & Traina, G. 1994. Catalogue of ancient earth-
quakes in the Mediterranean area up to the 10th century, ING-SGA, Bologna,
pp 504.

• Guidoboni, E. & Comastri, A. 2005a. Catalogue of earthquakes and tsunamis in
the Mediterranean area from the 11th to the 15th century, INGV-SGA, Bologna,
pp 1037.

• Imamura, F., 1995. Tsunami Numerical Simulation with the staggered leap-frog
scheme (Numerical Code of TUNAMI-N1), School of Civil Engineering, Aslan
Inst. Tech. And Disaster Control Research Center, Tohoku University.

• Nabelek, J.L., 1984. Determination of Earthquake Source Parameters from In-
version of Body Waves. PhD Thesis, MIT, Massachusetts, USA.

• Okada, Y.,1985. Surface deformation due to shear and tensile faults in a half-
space,Bulletin of the Seismological Society of America,75, 1135-1154.

• Plassard, J., and Kogoj, B., 1981. Seismicite du Liban:catalogue des seismes
ressentis (3rd ed), Collection des Annales-Memoires de l’Observatoire de
Ksara, IV, Beirut.

• Sbeinati, M.R., Darawcheh, R. and Mouty, M. 2005. The historical earthquakes
of Syria: an analysis of large and moderate earthquakes from 1365 B.C. to 1900
A.D., Annals of Geophysics, 48, 347-436.



• Taymaz, T., 1990. Earthquake source parameters in the Eastern Mediterranean
Region,Ph.D. Thesis, 244 pp, Darwin College, University of Cambridge, U.K.

• Taymaz, T., Yilmaz, Y. and Dilek, Y. 2007. The Geodynamics of the Aegean and
Anatolia,The Geological Society of London, Special Publications, vol: 291, pp:
1-16, ISBN: 978-1-86239-239-7.

• Yagi, Y. and Kikuchi, M., 2000. Source rupture process of the Kocaeli, Turkey,
earthquake of August 17, 1999, obtained by joint inversion of near-field data
and teleseismic data,Geophysical Research Letters, 27, 1969- 1972.

• Yolsal, S., Taymaz, T., and Yalçiner, A.C., 2007a. Source Characteristics of
Earthquakes along the Hellenic and Cyprus Arcs and Simulation of Historical
Tsunamis,EGU (European Geosciences Union) General Assembly 2007, 15-20
April 2007, Vienna-Austria.

• Yolsal, S., Taymaz, T., and Yalçiner, A.C., 2007b. Understanding Tsunamis, Po-
tential Source Regions and Tsunami Prone Mechanisms in the Eastern Mediter-
ranean,In: The Geodynamics of the Aegean and Anatolia, TheGeological Soci-
ety of London, Special Publications, vol: 291, pp. 201-230, ISBN: 978-1-86239-
239-7.

• Wells D.L. and Coppersmith, K.J., 1994. New empirical relationships among
magnitude, rupture length, rupture width, rupture area, and surface displace-
ment.Bull. Seism. Soc. Am.,84,974-1002.


