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Study of accuracy of synthetic waveforms and earthquake occurrence site in and
around the source area of the 2011 Tohoku-oki earthquake by using a land-ocean
unified 3D structure model

Okamoto, Taro
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We evaluate the accuracy of synthetic waveforms for small earthquakes in the

source area of the 2011 Tohoku-Oki earthquake (MIJMA 9.0) at the Japan Trench. We compute the
synthetic waveforms on the basis of a land-ocean unified 3D structure model using our HOT-FDM. In
estimating the source parameters, we apply FAMT method that we have recently proposed. We find that
the FAMT solutions for events with shallow-angle thrusting mechanisms are located near the plate
interface, which demonstrates the importance of using a 3D model. We find that the full waveforms
with periods shorter than about 10 s are not well reproduced. At periods around 4 s, the initial
body waveforms can be modeled, but the later surface waves are difficult to reproduce correctly. We
further examine the 3D sensitivity kernels: for short-period wavefield (below around 10 s) we
observe a curved pattern which cannot be predicted by 1D earth models. This indicates the effects of
3D heterogeneity.
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