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Numerical Simulation of Elastic Wave Propagation in Heterogeneous
Two-phase Media with Convolutional Differentiator Method

GONG Meng, LI Xin-fu
(School of Geophysics and Information Technology, China University of Geosciences, Beijing 100083, China)

Abstract: A new numerical simulation method with convolutional algorithm for elastic waves prop-
agation in heterogeneous two-phase media is derived from the convolutional differential simulation
for the propagation in homogeneous media, and the second-order Biot wave equation is expressed
as first-order velocity-stress hyperbolic equations, in which the unknown wavefield vectors are
velocity and stress components in both fluid and solid phases. The temporal term in the wave
equation is computed by stager-grid finite difference method and the spatial term is computed by
the new convolutional differentiator. The wavefield characters of heterogeneous two-phase media
are studied in both single and two-layered models. The results show that on the subsurface in the
two-layered model, two types of fast P-wave and one type of S-wave can be observed when seis-
mic wave is reflected, meanwhile in the media with large attenuation coefficient the slow P-wave

is hard to be observed.
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