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VSP record numerical modeling in viscoelastic media and its application

in the study of Q-value estimation method

ZHAO Hai-Bo, CHEN Bai-Jun, LI Kui-Zhou, CHENG De-An
Exploration and Development Research Institute of Daging Oil field Company Ltd. s Daging 163712, China

Abstract  Using the standard linear solid model, a high-order velocity-stress staggered-grid
finite-difference scheme with the perfectly matched layer method was proposed for simulating
seismic wave propagation in viscoelastic media. With the full-wave field data of viscoelastic
modeling of zero-offset VSP from several numerical experiments, the frequency shift method to
calculate Q-value was analyzed. The numerical results showed that reflected waves, transformed
waves and short-path multiples have relatively large influences on the frequency spectra of
received data, and make further impacts on the Q-value inversion. The conclusions taken from
the paper can provide helpful guidance for the estimation of subsurface interval Q-value with
oilfield zero-offset VSP data.
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Table 2 Model with identical velocity and different density
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Table 3 Model with identical velocity and identical density

JZ5 1 2 3 4 5 6 7 8

JEE (m) 60 90 60 150 30 75 90 45
B RE(kg/m®) 2500 2500 2500 2500 2500 2500 2500 2500
B (m/s) 3000 3000 3000 3000 3000 3000 3000 3000

QMH 30 50 40 90 70 120 100 150

R4 FEMZEHREER
Table 4 Model with different velocity and different density
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