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Variability of ground motion estimation according to various earthquake scenarios is studied in 
the region of the Sea of Marmara around Istanbul, Turkey, through numerical simulations using 
a 3D finite-difference method with CPU-GPU implementation. The earthquake scenarios 
dynamically simulated based on mechanical models are given with probability according to the 
geological, geophysical and seismological hypotheses. We adopt a 3D geological model of the 
Sea of Marmara taken into account of the basin structure (down to about 10 km depth) and the 
existence of the Sea layer (1.5 km depth at max.). Although beneath the land part around the 
Sea of Marmara is briefly a 1D structure, the influence of the 3D structure of the basin on the 
ground motion caused by the earthquakes along the North Anatolian fault is significant. Various 
earthquake scenarios of a magnitude of about 7 lead to a very heterogeneous ground motion 
pattern. For the selected points, we carry out statistical analysis on its characterization. In 
Istanbul area, a very strong ground motion (peak ground velocity larger than 1 m/s) may not be 
the most probable scenario, but has a probability of a few percents in the case where the stress 
drop is extremely high enough to lead to a super-shear rupture propagation. 
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