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Abstract To make variations of P-SV wave reflection coefficient characteristics with incidence angle clearer and more convenient for
AVO analysis and parameter inversion with multi-attributes, the authors used Snell law to rewrite the angle of emergence related to
shear-wave of P-SV wave reflection coefficient approximation given by Aki & Richards as sine function of incidence angle, employed
binomial expansion to the latter, reserved the two headmost items and introduced the bi-angle of incidence to replace the terms related
to cosine function of angle of incidence. On such a basis, a new approximation equation for P-SV wave was put forward which has a
simple form and doesn’t involve the angles of incidence and emergence related to shear-wave. To analyze the accuracy of the new e-
quation, the authors made computation and compared such reflection coefficient equations as Zoeppritz's equation and Aki approxima-
tion with the new expression for different models under different lithologic interfaces. The results show that the new approximation
can accurately describe characteristics of P-SV wave amplitude varying with offset when the angle of incidence is less than, with the
precision even higher than that of Aki and Richards. Based on writing the new approximation in different forms, the authors also ana-
lyzed AVO background trends and characteristics of AVO crossplottings for 25 different gas sand models with different AVO attribute
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combinations, and dealt with the procedures of extracting fundamental lithologic parameters such as density contrast and velocity con-

trast and the methods for constructing variousseismic attribute sections from these new attributes. From the analysis and the corre-

sponding discussion, it is concluded that the new expression has a high precision and can construct multi-attribute AVO crossplottings,

and that one can easily construct such non-conventional seismic attribute sections as and fluid factors, shear modulus, and compres-

sion-to-shear-wave velocity. These conclusions are of significance in P-SV wave AVO analysis and elastic AVO theoretical investiga-

tion.
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Table 1 Property of different gas sand models
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Fig.1 Comparisons of the approximate P-SV reflection coefficients for models in table 1
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Fig.2 The background trends and characteristics of B-A crossplots
(a)—B-A KRB AVO & RS o /B R AB/B WE; (b)—25 MRR S MR AEEN A-B XLH
(a)—background trends of B-A vary with a/B and AB/f; (b)—B-A crossplots for 25 different oil-gas sand models
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Fig.3 The background trends and characteristics of A-B; crossplots
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(a)—background trends of A,-B; vary with a/8 and Ao/p; (b)—A,-B) crossplots for 25 different oil-gas sand models
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