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Abstract

Three-dimensional (3D) sedimentary basins often cause long-period ground motion with large amplitude and long duration because of the amplification due to soft sediment
with low seismic velocity and generation of surface waves due to 2- or 3-dimensional lateraly heterogeneous velocity structure. Therefore modeling of 3D sedimentary basin
structure 1s necessary for quantitative evaluation of ground motions observed 1n sedimentary basins. In this study, we present a method to estimate the 3D boundary shape of a
sedimentary basin by inversion of time series of seismic waveforms. We apply it to the real seismic data observed in the Osaka sedimentary basin, Japan, aiming to construct a
3D basin velocity structure model that can reproduce the observed wavefield in the period range between 3 — 10 s.

Osaka basin velocity structure model Waveform inversion

The observation equation to be solved is u(m) ~ u°®™

where m 1s set of model parameters which discribe the geometry of the basin boundary. The
bedrock geometry is described by a cubid B-spline function with 19 x 17 nodes with 4.5 ~ 9.0
variable intervals (see Fig. 6). We treat the spline coefficients at the nodes as the model
parameters. We solve the linearized equation iteratively following the 1dea presented by Aoi
(2002) until the waveform residual converges.

The Osaka sedimentary basin, located in western Japan, includes the megacities
Osaka and Kobe. We refer to the 3D basin velocity structure model presented
by Iwata et al. (2008), which 1s the updated version of the model by Kagawa et
al. (2004), as the 1nitial model of our inversion.
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Application to Real Data

Data: Velocity waveforms recorded at 23
stations 1nside the basin (Fig. 2b).
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