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二次元弾性波動方程式に基づくフルウェーブ・インバージョンを用いた炭化水素貯
留層内の流体分布推定
2D elastic full-waveform inversion for estimating fluid distribution in hydrocarbon reser-
voir
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Seismic full-waveform inversion (FWI) method has been used to estimate subsurface velocity structure. FWI directly utilizes
observed waveforms that could include information on the properties of subsurface materials. In seismic time-lapse surveys, we
observe the difference between waveforms as a function of time for the change such as fluid alteration. Residual waveforms
between the observed before and after a certain time interval are used to estimate the changes in the fluid distribution in terms of
seismic velocities in FWI method.

In contrast to the previous FWI applications, our research focuses directly on the properties in the hydrocarbon reservoir in
order to estimate the fluid distribution and alteration. We simulate the wave propagation based on the Biot theory that includes
the effects of fluid in porous media. The simulation model is composed of a block of sandstone saturated with water and gas.
We assume a transition zone around the fluid contact, whose vertical profile of the saturation rate varies gradually in time in this
zone. Since the P-wave velocity distribution shows little change during the movement of fluid contact in our model, we focus on
the S-wave velocity distribution with an elastic FWI method. The waveforms of the P-S converted contribute to the inversion of
S-wave velocity distribution, although those of the direct P could distort the results. The separation of the P-S converted waves
from the acquired could be a possible scheme for the estimation of S-wave velocity distribution.
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