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The purpose of this study is to evaluate the effect of random velocity inhomogeneity in the propagation
path on seismic ground motion at short distance. The effect has been studied by approximation of wave
equations, but the approximation is not applicable for short distance region. Although the propagation
effect in short distance region, where strong ground motion emerges, is an important problem in
engineering seismology, studies on the effects has rarely existed. In this study inhomogeneity effects in
short distance region is evaluated by using numerical simulations in 3D random inhomogeneous medium.

First 3D inhomogeneous models are generated and a double-couple type point source is located in
the models. Then the finite difference method applied to the models to obtain velocity records at
observation points on the ground surface. As a result even in relatively short distance, such as several tens
of kilometer, the effects of inhomogeneity in velocity records has shown to cause change of
amplitude and its fluctuation from those in homogeneous medium. The effects change depending on
inhomogeneity strength and correlation length. Inhomogeneity parameters appropriate for short distance
are needed. Then the parameters are inferred based on seismic ground motion records.

Finally numerical simulations using above parameters are performed to investigate the properties of
seismic waves in random inhomogeneous medium. As a result, the attenuation rate, variation of amplitude
and duration in observed strong motion can be explained by the propagation effects in random
inhomogeneous medium. The directivity effect caused by rapture of a seismic fault has shown to appear in
random inhomogeneous medium as strongly as in homogeneous medium. These findings can lead to

more precise seismic ground motion evaluation in future.
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