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Seismic properties of Gas Hydrate using Modeling Technique

Sung-Ryul Shin”, Eun-Min Yeo?, Chan-Su Kim?,
Young-Jun Kim*, Keun-Pil Park?, Ho-Young Lee®

Abstract : Gas hydrate is ice-like crystalline lattice, formed at appropriate temperature and pressure, in which gas
molecules are trapped. It is worldwide popular interesting subject as a potential energy. In korea, a seismic survey for gas
hydrate have performed over the East sea by the KIGAM since 1997. In this paper, we had conducted numerical and
physical modeling experiments for seismic properties on gas hydrate with field data which had been acquired over the
East sea in 1998. We used a finite difference seismic method with staggered grid for 2-D elastic wave equation to
generate synthetic seismograms from multi-channel surface seismic survey, OBC(Ocean Bottom Cable) and VSP(Vertical
Seismic Profiling). We developed the seismic physical modeling system which is simulated in the deep sea conditions and
acquired the physical model data to the various source-receiver geometry. We carried out seismic complex analysis with
the obtained data. In numerical and physical modeling data, we observed the phase reversal phenomenon of reflection
wave at interface between the gas hydrate and free gas. In seismic physical modeling, seismic properties of the modeling
material agree with the seismic velocity estimated from the travel time of reflection events. We could easily find out
AVO(Amplitude Versus Offset) in the reflection strength profile through seismic complex analysis.
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Fig. 1. Synthetic seismogram of multi-channel surface
seismic survey based on the horizontal three layered model.
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Fig. 2. Synthetic seismogram of multi-channel seismic
survey based on the horizontal five layered model with gas
hydrate and free gas formation.
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Fig. 3. Diagram of the seismic physical modeling system.
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Fig. 4. Deep tow(source) seismic common shot gather
physical modeling data for horizontal three layered model.
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Fig. 5. Deep tow(source) seismic common shot gather data
for horizontal five layered model
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Fig. 6. Reflection strength section of Deep tow(source)
survey common shot gather data(Fig. 10) complex analysis.
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Fig. 7. Reflection strength section of Deep tow(source)
survey common shot gather data(Fig. 12) complex analysis.
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