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Reflection wave equations for the migration of seismic reflected data

CHEN Shengchang

(School of Earth Sciences s Zhejiang University s Hangzhou 310027 ,China )

Abstract: The corresponding forward equation of seismic waveform migration is the basis for the study on migration method using
waveform information of seismic data by linear inversion. The conventional wave equation for a smooth macro-model cannot de-
scribe a wave reflection: the migration method for reflected data has no corresponding forward equation. Herein,we proposed a set
of reflection wave equations under high frequency approximation, which can be applied to high-precision migration imaging of
waveform information. The relationship between seismic wave wavelength,the size of an inhomogeneous body.and the spatial vari-
ability of the body’s physical properties,influenced wave scattering under high frequency approximation:the local scatter tends to
degenerate into a reflector with a certain lateral continuity.while a scattered wave degenerates into a reflected wave (with the char-
acteristics of a local plane wave).Based on the scattering wave equation,we proposed a reflection wave equation that considers the
relative variations in physical parameters in a macro-model framework: reflectivity was considered to be the directional derivative
of the relative variation in physical parameters along the propagation direction of the incident wave.Finally.we proposed three re-
flection wave equations (scalar,acoustic,and elastic) based on the relative physical parameters and reflectivity variations. These e-
quations depend on the subsurface media and have to be considered in the context of a smooth macro-model.
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