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Application of CDP stacking to cross-well reflection data
—Consideration by Numerical Simulation and Experimental Scale Model—

Shuichi RokucawA* and Jun MATSUSHIMA**
ABSTRACT

The present paper describes the trials of CDP stacking in the cross-well seismic survey. The convention-
al processing of surface seismic reflection was modified and applied to the cross-well seismic data. The essen-
sial of this method is the application of CDP stacking based on the various source-receiver pairs having differ-
ent transmit and received levels in the cross-well geometry. The advantages of this method is that the data
processing can be performed without using the information of velocity tomograms and that imaging can be
done even in the lower part beyond the coverage of cross-well travel time tomography.

Typical procedure of this method are (1) extraction of the upgoing reflection wavefield, (2) derivation
of the equation of reflection travel time from the cross-well geometry, (3) velocity analysis using the equa-
tion derived in (2), in this procedure, CDP ensembles are selected for each depth among all data, and (4)
CDP mapping based on the results of the velocity analysis.

Both numerical and experimental scale models are used for the development and evaluation of this data
processing. As the result, the effectiveness of this method was demonstrated by the various kinds of numeri-
cal simulation and by the application to the experimental data.
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Fig. 1 Comparison of common reflection points between (a) conventional surface reflection and (b) cross-well reflec-

tion
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Fig. 2 Comparison of data processing between (a) conventional surface reflection and (b) cross-well reflection
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Fig. 5 Comparison of the calculus of the travel time between (a) conventional surface reflection and (b) cross-well
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Fig. 6 Geological model for the horizontal layer
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Fig. 15 Geological model for the fault structure
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Fig. 19 CDP map (before migration) for the model
shown in Fig. 18
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Fig. 20 CDP map (after migration) for the model
shown in Fig. 18
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Fig. 21 Schematic view of experimental model
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Fig. 22 Observed experimental data (common source gather) after AGC (source depth is 43 cm)
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Fig. 23 CDP map for the model shown in Fig. 21
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