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Abstract: We had conducted a numerical modeling to investigate seismic properties of gas hydrate with field parameters
acquired over the East sea in 1998. We used a 2-D staggered grid finite difference method to generate synthetic elastic
seismograms for multi-channel seismic survey, OBC (Ocean Bottom Cable) survey and VCS (Vertical Cable Seismic)
survey. The results of this study showed that the method using staggered grid yielded stable results and could be used
to seismic imaging. We could find out the high amplitude anomaly and the phase reversal phenomenon of reflection wave
at interface between the gas hydrate layer and free gas layer such a BSR (Bottom Simulating Reflector) which is the
evidence for existence of gas hydrate in seismic reflection data. And we computed the reflection coefficients at the
incident angles corresponding to offset distance with the synthetic seismograms. The reflection coefficients acquired from
the numerical modeling were nearly consistent with the reflection coefficient computed by Shuey's equation.

Keywords: Gas hydrate, Seismic numerical modeling, Staggered grid, BSR, Reflection coefficient
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Tai)le 1. Elastic properties of water, pure hydrate, ice and gas (Ecker,
1998).

Material Vp [m/s] Vs [m/s] p[k/m’]
Water 1,500 - 1

Pure hydrate 3,450 1,770 0.767
Ice 3,310 1,670 0916
Gas 375 - 0.1
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Fig. 1. (a) A horizontal three layered model. The symbol % and @ denote source position and receiver position respectively.
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Fig. 1. (b) A horizontal five layered model with a gas hydrate layer and a free gas layer.
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Fig. 2. A succession of snapshots based on the model shown in
Fig. 1(a). R is primary reflection, M is multiple, C is mode
conversion, and D is direct wave.
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Fig. 3. A succession of snapshots based on the model shown in
Fig. 1(b).
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Fig. 1(a).
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Fig. 6. (a) A horizontal three layered model for OBC survey.
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Fig. 6. (b) A horizontal five layered model for OBC survey.
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Fig. 9. (b) A horizontal five layered model for VCS survey.
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Fig. 10. Synthetic seismogram obtained from the model shown in
Fig. 9(a).
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Fig. 11. Synthetic seismogram obtained from the model shown in
Fig. 9(b).
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