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Seismic fluid discrimination based on two-phase media theory
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Abstract: To avoid the cumulative error and to enhance the accuracy of fluid discrimination, a direct extracting approach for
fluid factors based on elastic impedance inversion and a novel solid-fluid decoupled way to constructing the fluid factor with
poroelastic theory were proposed. Seismic velocity dispersion is persistently observed in hydrocarbon reservoirs. Based on
mesoscopic scale rock physics theory, a dispersion-dependent attribute inversion method was developed for reservoir fluid dis-
crimination by using pre-stack seismic data. This method provides quantitative inversion scheme of the dispersion-dependent
attributes with high accuracy. Applications on real data show that this fluid discrimination method which combines fluid factor
based on the two-phase media theory and pre-stack seismic inversion is more accurate and stable.
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Fig.1 Variation of fluid factor with porosity and water saturation
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Fig.2 Comparison of fluid factor indication factors
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Fig.3 Inverted Gassmann fluid factor
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Fig.4 Variation of fluid bulk modulus with porosity
and water saturation
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Fig.5 Inverted fluid bulk modulus
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Fig.6 Variation of P-wave phase velocity
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Fig.8 Dispersion-dependent attribute sections
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