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We study characterized source model for the strong motion prediction of intraslab earthquakes
in the same manner as crustal earthquakes (Somerville et al, 1999) and interplate earthquakes
(Murotani et al., 2009). We characterized the heterogeneous slip distributions of 11 events with Mw
6.6-8.3 and determined rupture area (S), total asperity area (S,), and average slip (D) with follow-
ing the procedure proposed by Somerville et al. (1999). Assuming power of 2/3 dependency of S
and S, on seismic moment and that of 1/3 for D, we got the empirical relationships as follows,

S (km?) = 6.57X10" X M;** (Nm) (1)
Se (km?) = 1.04X 10" X M,** (Nm) 2)
D (cm)= 2.25%X10°XM,** (Nm) (3)

The stress parameters on and off asperities are estimated as 28.9 MPa and 4.6 MPa, respectively,
from the asperity model by Boatwright (1988). We also summarized size and position of strong mo-
tion generation area (SMGA, Miyake et al., 2003) for intraslab earthquakes by broad-band ground
motion simulations. We found SMGA corresponds to the asperity and the size of SMGA is equiva-
lent to or a little bit smaller than the asperity size. Based on these characteristics, we propose the
characterized source model of intraslab earthquakes for strong ground motion prediction. We con-
firmed the procedure by simulating strong ground motions for the 2001 Geiyo earthquake (Mw 6.8,
hypocentral depth=46 km). Using these empirical relationships, we constructed the characterized
source models for the 2001 Geiyo earthquake and simulated ground motions at strong motion obser-
vation sites using the empirical Green’s function method.
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S (km?) =6.57 X 10" M, *? N
S, (km?)=1.04x 10" M, % )
D (ecm) =2.25%107°M,"7 .
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Fig. 1. Relationships between rupture area and seismic moment (Upper) and combined area of asperities and seismic
moment (Lower). Solid circles indicate intraslab earthquakes compiled in this study. Squares (Somerville et al.,
1999) and triangles (Murotani et al., 2008) show inland crustal and plate-boundary earthquakes, respectively.
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Fig. 2. Relationships between strong motion generation area and seismic moment. Solid hexagons and cir-
cles indicate intraslab earthquakes compiled by Asano and Iwata (2010) and squares show inland
crustal earthquakes by Miyake et al. (2003). The line indicates the empirical relationship of combined
asperity area by Somerville et al. (1999).
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Fig.3. Map of epicenter distribution of aftershocks and strong motion stations near the
source area.
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Fig.4. Comparisons between observed (black) and simulated (red) waveforms of four stations.
Horizontal acceleration, velocity, and displacement are shown. The simulations are for the case
of two asperities and north rupture starting point.
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Fig.5. (Left) Comparison of JMA seismic intensities from observed and simulated waveforms.
Different marks indicate different source rupture scenarios. (Right) Comparison of JMA seismic
intensities from observed and simulated waveforms by the characterized source model for inland
crustal earthquakes.
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