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© we have simulated strong ground motions for two Mw>7.0 rupture scenarios on the North Anatolian Fault, in MAIN RESULTS The isochrones directivity predictor (IDP) is calculated
the Marmara Sea within 10-20 km of Istanbul.This city is characterized by one of the highest levels of seismic r'oSk » High GM parameters are produced in both scenarios due to the higher stress accumulation;  considering the source to site geometry, the hypocenter position,
In Europe and the Medlterral}ean region. We have considered two right-lateral strike-slip faults oriented N82-90°, » PGA and PGV distributions are controlled by the slip patches; a fixed rupture velocity (Vr), rupture direction and focal mechanism.
dip 90 differing in the position of the enucleation point. » PGV distribution is affected b - ity _ -
. : : . . : : : y the rupture directivity; IDP =S R C i - radiati , S - functional form dependi
We haye implemented an h)’bl‘.ld e!pproaf:h merging low-frequency deterministic modeling by Aochi & Ulrich (2015) P High peak velocities far from the fault are caused by super shear rupture; Sj,[:mﬁ:t;ai:i’: ;’23:1;'15 Cﬂ"ﬁ;ﬂ?ﬁ)nj"gmf R sochrones
and high-frequency stochastic simulations (Akinci et al., 2015). » GM is consistent with GMPEs for short (PGA) and medium (PGV, PSA 0.2 s) periods. The velocity ©
, , , , _ , , : mean of the simulated PGAs s slightly underestimated at distances larger than 30 km, while  ¢’=[Vs/Vr-(Rhyp-Rrup)/D]*(-1)
@ The comparison 9f intensity measures (PGA, PGV, SA) on our simulations with recently proposec.i regl.c)l?al ground motion they are overestimated at larger (<70 km) distances. At higher periods (PSA 2 s) GM is R - hypocentral distance: Rrup - distance
prediction equations (Boore & Atkinson, 2008), have pointed out the significant role of rupture directivity and super-shear strongly underestimated by GMPEs. to fault rupture; D - hypocenter and closest point in the

source- to-site direction distance)

In order to improve the comparison between simulated broad band GM levels  fp = Tapers(Rrup, M)*(a + b*IDP)

@ In order to improve the comparison, we used the GMPE proposed by Boore & Atkinson (2008) with the directivity and GMPE, we apply the correction proposed by Spudich & Chiu (2008) at (M - magnitude; a, b empirical constant generally
correction proposed by Spudich & Chiou (2008). This study highlights the importance of the rupture directivity GMPE by Boore & Atkinson (2008). calibratedion speciiic:GMPES)
for the hazard estimation, specifically for the city of Istanbul.

rupture effects associated to Mw>7 earthquakes for the Marmara region.

For each point of the grid, we compute the probability ratio, i.e. p_corr(Sij) / p(Sij) where Sij is the simulated value at point (1)) of the spatial grid, p_corr
Is the gaussian density of the corrected GMPE and p is the gaussian density of GMPE without correction. Values bigger than 1 show that the corrected
GMPE works better than the GMPE without correction, while values smaller than 1 show the opposite
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Spectral source parameters used for the High e The directivity effect mostly occurs at high periods, where in our simulation 1s higher the discrepancy between GMPE and simulated
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sinulations for the two selected earthquakes. ground motion therefore by applying a directivity correction using the isochrone directivity predictor we did not observe a significant
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improvement of the discrepancy between GMPE and simulated ground motion. Nevertheless, maps of the probabiity ratio highlight
the role of the slip patches, removing the influence of geometrical factors and focal mechanism.



