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Abstract: We present ground motion simulations in the Osaka sedimentary basin from a rupture on the
Uemachi fault system. Thisis the first result of new project of the Active Fault Research Center, AIST, to
predict ground motion for expected future large earthquakes based on redlistic earthquake rupture
modeling and three-dimensional velocity structure constrained by geological and geophysical data. The
Uemachi Fault system is a 45 km-long reverse fault underlying the center of Osaka City with an uplift
rate of 0.4 m/ky (Osaka Prefecture, 1999). Rupture of the whole fault plane would cause an M 7
earthquake and heavily shake the whole Osaka plain. We simulated ground motions, using
three-dimensional finite difference method (Pitarka, 1999), from the dynamic rupture scenarios (Kase et
al., 2002, in thisissue) in the three-dimensional structure model (Horikawa et al., 2002, in thisissue). The
simulation assumes linear site response and the frequency range up to 1 Hz. Modeling space includes the
Uemachi fault at its center, and expands 38 km in EW direction and 58 km in NS direction. Different
rupture propagation directions in each scenario resulted in different ground motion distributions. The
distribution of strong motion seems to be mainly controlled by the rupture process, and the strength of
shaking is affected by the subsurface structure. Rupture propagations from different hypocenter locations
and segment-gap distances cause variable forward directivity effect. Seismic waves are diffracted at the
basin edge or basement step buried beneath the Neogene-Quaternary deposits and are amplified by the
younger deposits with low velocity. Ground motions become largest in a 7 to 8 km-wide zone aong the
updip projection of the fault plane. The computed maximum peak ground velocities, about 200~300 cnm/s
or more, would be reduced by an appropriate heterogeneity in the dynamic rupture, which would weaken
the forward directivity effect.
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Table 1. Velocity structure and grid spacings for numerical tests to check the influence of
inhomogeneous grid spacing.

layer top depth Vp Vs variable grid spacing homogeneous grid spacing
(km (km/s) | (km/s) km (km)
0.0 1.8 0.55 0.1 0.1
0.6 25 1.0 0.1 0.1
14 5.3 3.0 0.1 (shallower than 3km) 0.1
0.5 (deeper than 3km)
5.0 6.0 3.46 0.6 0.1
18.0 6.7 3.87 0.7 0.1
2

Table 2. Earthquake rupture scenarios on the Uemachi fault system used for ground motion prediction.

rupture hypocenter fault-parallel | fault-normal Mw
scenario distance (km) | distance (km)
s1d801 north segment / north end 0. 0.4 7.2
$1d802 north segment / north end 0. 0.8 7.2
s2d801 north segment / south end 0. 0.4 7.2
s2d802 north segment / south end 0. 0.8 6.9
s$3d801 south segment / north end 0. 0.4 7.2
s3d802 south segment / north end 0. 0.8 7.0
s4d801 south segment / south end 0. 0.4 7.2
s4d802 south segment / south end 0. 0.8 7.2
51d8f1 north end bottom - - 7.2
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3-D Velooity structure model
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to the southern edge. Above the waveforms, the peak amplitude distribution along the lineis shown.
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Rupture Scenario: s1d8071 Structure Model: Horikawa et al. {2002)
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Fig. 10. (Top) Peak ground velocity distribution of simulated ground mation from rupture scenario s1d801 and the three-dimensional
velocity structure of Horikawa et al. (2002). Maximum slip distribution on the fault planes and the rupture time (thin contours
at 0.5sinterval, thick contours at 2.0 sinterval) for the scenario are also illustrated. Green dashed lines in the map indicate the
fault planes projected onto the Earth surface. (Bottom) Simulated ground motion waveforms of EW, NS and UD components

along the lines A and B indicated in the map above. The peak ground velocity distribution along the lines and underground
structure beneath the lines are also illustrated.
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