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Abstract

The gas hydrate exploration using seismic reflection data, the detection of BSR(Bottom
Simulating Reflectorg’ on the seismic section is the most important work flow because the BSR
have been interpreted as being formed at the base of a gas hydrate zone. Usually, BSR has some
dominant qualitative characteristics on seismic section i.e. Wavelet phase reversal compare to
sea bottom signal, Parallel layer with sea bottom, Strong amplitude, Masking phenomenon above
the BSR, Cross bedding with other geological layer. Even though a BSR can be selected on
seismic section with these guidance, it is not enough to conform as being true BSR. Some other
available methods for verifying the BSR with reliable analysis quantitatively i.e. Interval
velocity analysis, AVO(Amplitude Variation with Offset)analysis etc.

Usually, AVO analysis can be divided by three main parts. The first part is AVO analysis, the
second is AVO modeling and the last is AVO inversion.

AVO analysis is unique method for detecting the free gas zone on seismic section directly.
Therefore it can be a kind of useful analysis method for discriminating true BSR, which might
arise from an Possion ratio contrast between high velocity layer, partially hydrated sediment
and low velocity layer, water saturated gas sediment.

During the AVQ interpretation, as the AVO response can be changed depend upon the water
saturation ratio, it is confused to discriminate the AVO response of gas layer from dry layer.
In that case, the AVO modeling is necessary to generate synthetic seismogram comparing with
real data. It can be available to make conclusions from correspondence or lack of
correspondence between the two seismograms.

AVO inversion process is the method for driving a geological model by iterative operation that
the resulting synthetic seismogram matches to real data seismogram within some tolerance
level. AVO inversion is a topic of current research and for now there is no general consensus
on how the process should be done or even whether is valid for standard seismic data.
Unfortunately, there are no well log data acquired from gas hydrate exploration area in Korea.
Instead of that data, well log data and seismic data acquired from gas sand area located
nearby the gas hydrate exploration area is used to AVO analysis, As the results of AVO
modeling, type IIl AVO anomaly confirmed on the gas sand layer. The Castagna s equation
constant value for estimating the Swave velocity are evaluated as A=0.86190, B=-3845.14431
respectively and water saturation ratio is 50%. To calculate the reflection coefficient of
synthetic seismogram, the Zoeppritz equation is used. For AVO inversion process, the dataset
provided by HampsonRushell CO. is used.
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Fig.2 CDP stack section for determining the ance
of AVO analysis.
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Fig.3 Well log data acquired from Gorae-V Well.
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Fig.4 Final synthetic seismogram dispiay with reél
seismic data and 5 kinds of well log data.
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