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POD finite element method for source wave field
reconstruction of viscous acoustic wave equations
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(1. School of Biomass Science and Engineering, Sichuan University, Chengdu 610064, China;
2. School of Mathematics, Sichuan University, Chengdu 610064, China)

Abstract; Prestack reverse time migration is popular for imaging underground structures in seismic ex-
ploration. Its imaging condition requires to gather data from the source wavefield and receiver wavefield
simultaneously, which means that we have to store all source wavefield data at all times of the forward
simulation and huge storage demand. The source wavefield reconstruction technologies can be used to
solve this problem at the cost of introducing additional computational complexity. In this paper we intro-
duce the POD finite element method and apply it to the reconstruction of viscous source wavefield, here
the Proper Orthogonal Decomposition (POD) method is used to reduce the storage demand by decreasing
the dimensionality of data while keeping high enough accuracy. Numerical examples show that, com-
pared with the traditional finite element method, the introduced method can save more computer memory
and speed up the reconstruction.

Keywords: Reconstruction of source wavefield; Viscous acoustic wave equation; Finite element method;
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