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3 D random modeling scheme and wavefield simulation

analysis

Chen Keyang

Chen Keyang,

Exploration and Devel opment Research Institute of Daging Oilfield Company Limited,Daging 163712,China

Abstract In order to more correctly depict the characteristics of 3 D earth medium and
complex structural,lithological,and fractured reservoirs,the author studied 3 D random
modeling and derived its numerical formula based on the theory of spectral factorization in
random process.Large scale inhomogeneous peculiarity reflects the mean characteristics of
earth medium whereas small scale inhomogeneous peculiarity reveals the other fluctuations
in the model,which is usually represented by a spatial random process with zero mean and
given variance.By changing statistic variables:autocorrelation length,mean,variance and
ambiguity,we constructed mixed random interstitial medium model of different

scale,multi scale 3 D random medium model,and complex 3 D random medium model.We
compared wavefields from simulation on two layer isotropic medium model and random cave
medium model.Numerical results showed that the 3 D random medium model can reflect the
details of complex heterogeneous medium,and its local random disturbances may generate
more complex scattering wavefield,which affects the velocity and wave front of acoustic
waves and causes delay of local wavefield energy.

Key words 3 D random modeling scheme;local autocorrelation function;autocorrelation
length;spectrum factorization;multi scale;wavefield simulation
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