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Abstract Pre-stack depth migration which starts directly from undulating earth surface turns out to be a valid way to deal with ir-
regular topography and complex geologic structures. According to zero velocity layer brought out by Beasley and Lynn and the
method of summation step by step put forward by Reshef and the characteristics of wave propagation in real media and wave stack-
ing the method of wave field upward continuation to realize wave-equation pre-stack depth migration and imaging based on phase
shift in time domain and finite difference in depth domain was put forward. Theoretical analysis and model tests show that the
method of wave field upward continuation in depth domain is a valid method to solve the problems of the dual-imaging of irregular
topography and complex geological structures and can effectively combine wave equation redatuming with depth imaging whose ef-
fectiveness and accuracy make it apply to actual data processing with a good prospective.
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