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We have obtained the source mechanism parameters, spatio-temporal slip distribu-
tions of the recent earthquakes (M5.0) and historical tsunami wave propagations
occurred along the Hellenic arc to clarify our understanding of the tectonic process
and structural features in the Eastern Mediterranean region. Tsunami waves that cause
extensive destruction and even significant loss of human lives can be observed when
earthquakes or landslides occur on ocean floors and they set in motion the entire water
column above the affected region, resulting in long-wavelength waves proceeding to
strike on surrounding shores. Throughout the recorded history, earthquakes and also
related tsunamis have been the most damaging natural disasters and they have affected
the Eastern Mediterranean coasts. Historical studies exhibit a notable earthquake, that
of 21 July AD 365 (M~8.5), which destroyed nearly all the towns in Crete and was
followed by a tsunami devastating the Nile Delta (Guidoboni et al., 1994, 2005).

Teleseismic long-period P- and SH-, broad-band P-waveforms, and first motion po-

larities of P- waves recorded by GDSN stations have been used to obtain the source
parameters of the earthquakes using body-waveform inversion method of Nabélek
(1984) and Taymaz (1990). To determine the rupture histories of the recent earth-
guakes along the Hellenic subduction zone, the inversion scheme developed by Yagi
and Kikuchi (2000) is used in this study. Tsunami propagation can be also accurately



evaluated by using the high resolution bathymetry data. Futhermore, the other impor-
tant parameters of numerical models for tsunami simulations are faulting geometry
(source depth, strike, dip, rake angles), amount of slip on the centroid and the fault sur-
face, fault area, seismic moment (energy), location (distance from shore and centroid
depth) and beach geometry (water depth and beach slope). Thus, we have investigated
the tsunami wave propagations to obtain time histories of water surface fluctuations
and water particle velocities created by the July 21, 365 AD Crete earthquake. Gyl

in the Eastern Mediterranean sea using TUNAMI-N2 and AVI-NAMI mathematical
models developed by Imamura (1995) based on the method of Okada (1985). The re-
lated parameters for 365 AD earthquake are adapted by an analogy of current plate
boundaries, reported field observations, and earthquake source mechanisms obtained
by inversion of teleseismic P- and SH- waveforms.

Inversion results reveal that normal and strike slip faults are observed in the inner

part of the shallow crustal layer along the Hellenic arc and they are related to the

known extension of the Aegean Sea. Besides, thrust faulting mechanisms dominate
in the outer part of Hellenic trench and indicate the convergence between the Aegean
and the Eastern Mediterranean lithospheres. Tsunami wave simulation results exhibits
that the largest wave amplitudes are calculated at the western part of Crete near the
earthquake location and also northern Africa and Turkish coastal plains consistent

with the historical documents, and of the reported field observations.

References

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

« Guidoboni, E. & Comastri, A. 2005a. Catalogue of earthquakes and tsunamis in
the Mediterranean area from the'1 1o the 13" 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 Wave?hD ThesisMIT, Massachusetts, USA.

* Okada, Y.,1985. Surface deformation due to shear and tensile faults in a half-
spaceBulletin of the Seismological Society of Amerié§, 1135-1154.



Taymaz, T., 1990. Earthquake source parameters in the Eastern Mediterranean
Region,Ph.D. Thesis244 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 Publicatjimet 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 dat&eophysical Research Lette¥, 1969- 1972.

Yolsal, S., Taymaz, T., and Yalciner, A.C., 2007a. Source Characteristics of
Earthquakes along the Hellenic and Cyprus Arcs and Simulation of Historical
TsunamisgGU (European Geosciences Union) General Assembly, 2820

April 2007, Vienna-Austria.

Yolsal, S., Taymaz, T., and Yalginer, A.C., 2007b. Understanding Tsunamis, Po-
tential Source Regions and Tsunami Prone Mechanisms in the Eastern Mediter-
ranean|n: The Geodynamics of the Aegean and Anatdliae Geological Soci-

ety of London, Special Publicationsl: 291, pp. 201-230, ISBN: 978-1-86239-
239-7.



