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Development of numerical techniques for wave propagation and scattering in
seabed layer including methane-hydrate bearing sediment and its application to
geophysical exploration
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frozen porous media

This research studies wave analysis of seabed layer including
methane-hydrate bearing sediment. We use frozen porous media for modeling the dynamic behavior of
the seabed layer. Using the frozen porous media, we can explicitly express the volume ratio of the
hydrate sediment. We develop frequency-domain and time-domain boundary element methods (BEMs) for
wave scattering in frozen porous media. In time-domain analysis, convolution quadrature method is
used for temporal discretization. Some numerical results present the validity of our proposed BEMs.
We also develop an estimation method for the shape of methane-hydrate bearing sediment in seabed
layer. In this approach, we try to estimate some parameters of the shape of the sediment using the
properties of the scattering waves. We show the validity of our estimation method by solving some
typical problems.
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