
Accepted Manuscript

A pseudo-spectral method for the simulation of poro-elastic seismic wave prop‐

agation in 2D polar coordinates using domain decomposition

Rolf Sidler, José M. Carcione, Klaus Holliger

PII: S0021-9991(12)00591-8

DOI: http://dx.doi.org/10.1016/j.jcp.2012.09.044

Reference: YJCPH 4254

To appear in: Journal of Computational Physics

Received Date: 7 February 2012

Revised Date: 27 September 2012

Accepted Date: 28 September 2012

Please cite this article as: R. Sidler, J.M. Carcione, K. Holliger, A pseudo-spectral method for the simulation of

poro-elastic seismic wave propagation in 2D polar coordinates using domain decomposition, Journal of

Computational Physics (2012), doi: http://dx.doi.org/10.1016/j.jcp.2012.09.044

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jcp.2012.09.044
http://dx.doi.org/http://dx.doi.org/10.1016/j.jcp.2012.09.044


  

A pseudo-spectral method for the simulation of

poro-elastic seismic wave propagation in 2D polar

coordinates using domain decomposition
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Abstract

We present a novel numerical approach for the comprehensive, flexible, and

accurate simulation of poro-elastic wave propagation in 2D polar coordinates.

An important application of this method and its extensions will be the model-

ing of complex seismic wave propagation phenomena in fluid-filled boreholes,

which represents a major, and as of yet largely unresolved, computational

problem in exploration geophysics. In view of this, we consider a numerical

mesh, which can be arbitrarily heterogeneous, consisting of two or more con-

centric rings representing the fluid in the center and the surrounding porous

medium. The spatial discretization is based on a Chebyshev expansion in

the radial direction and a Fourier expansion in the azimuthal direction and a

Runge-Kutta integration scheme for the time evolution. A domain decompo-

sition method is used to match the fluid-solid boundary conditions based on

the method of characteristics. This multi-domain approach allows for signif-

icant reductions of the number of grid points in the azimuthal direction for
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