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Numerical simulation of cross-well seismic wave field and elastic wave

reverse time migration
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Abstract: In this paper, the cross-well seismic wave fields are simulated by the finite-difference time-domain
method. And some problems in the imaging of cross-well seismic wave reverse time migration are discussed.
Based on the multi-layer formation model and the synthetic array signals, the results of cross-well seismic
reverse time migration under three different imaging conditions are compared. Reverse time migration imaging
is carried out for fracture models with different dip angles. From the comparison between different imaging
conditions, it is found that the source normalized imaging conditions can enhance the geological structure
imaging at one end of the geophone. Due to the mutual conversion of P-wave and S-wave in the process of
refraction, clear reverse time migration results of elastic wave can be obtained for any inclined slit by using
the transmitted converted waves and reflected waves. Especially for the vertical fracture model with an angle
of 90 degrees, if the reflected waves are extracted, only the imaging results of the two ends of the slit can be
obtained, while the converted P and S waves generated during the transmission through the fracture can be
applied to the migration imaging of high dip reflector.
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Table 1 The formation parameters
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