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Study on the Construction of a Low-Frequency Model Based on
Geostatistics Under Constrained Relative Acoustic Impedance :

Taking the Inversion for High-Velocity Conglomerate Reservoirs in
Shallow Layer of GW Block as an Example
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Abstract; To improve low-amplitude structural reservoir trap identification and reservoir prediction ac-
curacy, a new method of constructing low-frequency model combining constrained relative acoustic im-
pedance with geostatistics is put forward. In this method, relative acoustic impedance information is ex-
tracted from seismic data and used as a constraint for the low-frequency model. By employing geostatisti-
cal methods such as Kriging interpolation and sequential Gaussian simulation interpolation optimization
is performed based on the spatial correlation and variation characteristics of geological parameters. A
low-frequency model is subsequently constructed and used for inversion research. The effectiveness of
this method is demonstrated through its application in an actual work area. The results show that, com-
pared with traditional methods, the low-frequency model constructed in this study has significant advan-

tages in matching well logging data, depicting structural morphology, and predicting reservoir develop-
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ment. Its agreement with the actual geological conditions is over 85%. Moreover, the present study also

reveals the limitations of this method. For example, due to the influence of seismic data resolution, the

prediction accuracy for thin layers needs to be improved.

Key words: constrained relative impedance; geostatistics; low-frequency acoustic impedance model ;

Kriging interpolation ; sequential Gaussian simulation; inversion for block conglomerates
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Fig. 1 Flow chart for constructing a low-frequency model
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Fig. 4 Low-frequency acoustic impedance model based on well interpolation method
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Fig. 7 Low-frequency acoustic impedance model constructed with constrained relative acoustic impedance
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Fig. 8 Inversion profile based on low-frequency model constructed using well interpolation method
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combined with well interpolation method
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Fig. 10 Inversion profile based on low-frequency model constructed with constrained relative acoustic impedance
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