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Abstract: Aiming at the difference of time-lapse seismic data of different vintages, a Bayesian AVO waveform T

inversion method is given in this paper. This method can obtain the changes of compressional/shear impedance
and density simultaneously using the pre-stack seismic data in different vintages. Because of the differences in
the process of data acquisition and processing in the seismic data of different vintages, when the time-lapse
seismic inversion is made, changes exist in the region where the process of injection and production does not
have impacts, and these changes will lead to some obvious changes in the inversion results in this region. To
solve the problem, in this paper, Bayesian theoretical framework is used to combine the prior information of the
changes of the elastic parameters with information contained in the seismic data. We assume the changes of
compressional/shear impedance and density follow the Gaussian distribution, whose expectation is the answer of
time-lapse seismic uncoupled inversion. Meanwhile in order to better characterize the changes in reservoir
properties and improve the resolution of the results and inhibit the artifacts in the non-production region, we also
assume that the derivatives of changes of elastic parameters follow the improved Cauchy distribution. Tests on
synthetic data and practical data show that the proposed inversion method can effectively inhibit the artifacts,
highlight the changes of reservoir properties, get the changes of elastic parameters of high-resolution and provide
more effective information for the study of reservoir properties and the optimization of recovery scheme.
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