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Abstract The paper analyzes the sensitivity of seismic reflectivity to contrasts in density, P-wave velocity, S-wave
velocity, Poisson's ratio and gas saturation in unconsolidated gas sandstone using the complete Zoeppritz equations.
Sensitivites of reflection coefficients to each bulk elastic parameter are computed as the partial derivatives of the
seismic reflectivity relative to each parameter. The sensitivity of reflectivity to gas saturation is calculated as the full
derivative of the reflectivities with respect to gas saturation. For the shale-sand interface of unconsolidated sandstone,
P-P reflectivity is more sensitive to P-wave velocity contrast and S-wave velocity contrast at low gas-saturation values
when the angle of incidence is greater than 40°. The sensitivity of reflectivity to Poisson’s ratio shows greater variance
between low gas-saturation and high gas-saturation, and to gas-saturation is more sensitive in low gas-saturation and
the sensitivity increases as the angle of incidence increases. P-SV reflectivity has great contrast between low gas-
saturation and high gas-saturation to Poisson’s ratio. The study in this paper shows that it may help to discriminate
low gas saturation by using the sensitivity of reflectivity to these elastic parameters and gas-saturation.
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Fig. 2 Sensitivities of P-P reflectivity to (a) P-wave velocity contrast, (b)density contrast, (¢)S-wave velocity contrast,

(d)Poisson’s ratio of the sandstone versus angle of incidence and versus gas-saturation for shale/sandstone interface.
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Sensitivities of (a)P-P reflectivity and (b)P-SV reflectivity to gas

saturation versus angle of incidence and gas-saturaion.
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