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LARGE SCALE 3-D SEISMIC WAVE PROPAGATION SIMULATION WITH
VOXEL FEM INCLUDING EFFECT OF TOPOGRAPHY AND SEAWATER

Kaoru KAWAJT and Shinichi AKIYAMA

In order to evaluate the effects of modeling of topography and seawater on the seismic wave propagation,
the simulation of seismic wave propagation in Kanto Plain is performed using the voxel finite element
method (voxel FEM). We make the three-dimensional voxel FEM model based on the structure model
(The Headquarters for Earthquake Research Promotion,2012), which includes the information of
topography and ocean. Using this model, we perform the simulation of seismic wave propagation
considering the effects of topography and seawater, and the simulation not considering those effects. The
results show that the influence of topography is not dominant in any seismic waveforms propagating right
beneath mountain regions. This is considered to be because the mountain regions are mainly made up of
hard rocks and are not sensitive to the frequency band that we are looking at in this study. On the other
hand, the results also show that seismic waves propagating beneath the plain region can be fluctuated in
amplitude and phase. This fluctuation phenomena in the plain region is created by the topography change
between the mountain region and basin. Also, we observed that the amplitude of surface waves is reduced
by the effect of seawater.



