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Estimation of Two-Dimensional S-Wave Velocity Structure of Shallow
and Deep Sedimentary Layers based on Waveform Inversion
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Estimation of Two-Dimensional S-Wave Velocity Structure of Shallow and Deep
Sedimentary Layers based on Waveform Inversion

Kentaro Kasamatsu

It 1s important to take site-specific amplification characteristics into account when

evaluating an input ground motion, and so it is necessary to clarify the S-wave velocity

structure at the site. In this study, I used a method for estimating the 2D S-wave velocity

structure from a waveform inversion to survey lines along the K-NET stations of Tsukidate

and Ojiya, where ground motions with large amplitudes were recorded during huge

earthquakes, and then evaluated the site amplification characteristics using the obtained

2D profiles.

At the Tsukidate station, I estimated the 2D S-wave velocity structure of shallow

sedimentary layers up to a depth of approximately 5 m using waveforms from a seismic

refraction exploration. It was found that topsoil had high heterogeneity of S-wave velocities,

and the variation of near-surface S-wave velocities causes the difference in amplification

characteristics. The site characteristics near the Tsukidate station due to near-surface

layers at depths from 0 to 20 m have peaks at periods of 0.1 to 0.2 s with approximately

two-times amplification.

At the Ojiya station, the 2D S-wave velocity profile of deep sedimentary layers up to a

depth of approximately 300 m was deduced using cross-correlation functions evaluated by a

seismic interferometry analysis. We clarified that the layer with an S-wave velocity of 0.35

km/s was locally distributed around the Ojiya station and amplifies ground motions at

periods of 0.4 to 0.5 s by 3 to 5 times.
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