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Abstract

The anisotropy two-phase pore and nonuniformity must be considered comprehensively in order to describe the oil and gas

reservoirs accurately. Consequently a two-phase anisotropic random medium model based on the two-phase model and random

medium theory is presented in this paper. The seismic wavefield numerical modeling was simulated by using the pseudo-spectral

method. The results show that there exist complex wave field features such as wave scattering and traveling time disturbance and

these features strongly depend on parameters of the random medium model the nonuniformity rate mainly impacts the wave

traveling time disturbance when spatial scale of nonuniformity is large and mainly impacts wave scattering when spatial scale of

nonuniformity is small. The studies make it possible to retrieve the nonuniformity on statistical basis and are useful to

understanding more deeply the seismic wave propagation in oil and gas reservoirs.

Keywords two-phase anisotropy random medium pseudo-spectral method —seismic wave

PACC 9130F 7530G 0240

* Project supported by the Ocean Public Welfare Scientific Research Special Appropiation Project Grant No. 200805005  the National Natural Sicence

Foundation of China

Grant Nos. 49906004 40776038  the Open Fund of Key Laboratory of Geo-detection China University of Geosciences Beijing
Ministry of Education Grant No. GDLO802

the Scientific Research Fund of the Second Institute of Oceanography SOA Grant No. JT0802  the

National High Technology Research and Development Program of China Grant No. 2005AA615040 and the Youth Ocean Science Foundation of State
Oceanic Administration China Grant No. 2007311 .

1 E-mail

redstar _ li @ sina. com



