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Investigation on spatial-temporal variation mechanism of earthquake ground
motion amplification using high-sampling borehole data
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We recognized a clear difference between P-wave velocities from the
high-sampling weight drop and seismic data at the temporary earthquake observation station,
Kumamoto. Therefore, we investigated the relationships between earthquake ground motion
amplifications depending on epicentral azimuth and irregularities of subsurface structure. As a
result, it was clarified that the surface/borehole spectral ratios of earthquake ground motions
differ when those with different epicentral azimuths are incident on the irregular subsurface
structure. Also, we calculated ground/surface spectral ratios for the normal and frozen seasons in
Kitami City and showed that the ground/surface spectral ratios during the normal season increased at

more than 20 Hz compared to that during the frozen season. We concluded that the S-wave velocity
contrast between the surface and basement layers was reduced by freezing, or the S-wave velocity
between the surface layer and the basement was reversed.
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