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Abstract: Wavefield separation is an important part of multi-component seismic
data processing, and the wavefield numerical simulation method is one of the
necessary tools to this process. When staggered-grid finite difference scheme
and rotated staggered-grid finite difference scheme are utilized to elastic wave-
field simulation in anisotropic media, the definition of the particle velocity com-
ponents and that of the stress tensor are different among these two grids. Fur-
thermore, these two types of definitions will affect the wavefield separation. So

we take the case of transversely isotropic media with a vertical axis (VTI

» BEWE EFXAKRFIESU1174100) . FERHE T AL B (20112X05019-008-08) Fl i FE 47 1 K 4K < 46 A 2
7] (2014 A-3609) B £ W BY .
W BE  2015-07-16 W EI IR . 2015-10-10 P 5k A& TR
+ BiEE email: multi-wave@163. com



112 i = 2 Bl 38 &

media) as an example to analyze. Firstly, we analyze the parameter definition of
these two grids and details about the wavefield separation in VT1 media. Then,
we focus on the analysis on the separation effects caused by the different
parameter definition of these two grids. Considering the aspects of wavefront
continuation and the purity of wavefield separation, numerical experiments are
utilized to verify the results. Finally we draw the conclusion that the parameter
definition of rotated staggered-grid is more beneficial to the anisotropic

numerical simulation and the wavefield separation.

Key words: wavefield separation; staggered-grid; rotated staggered-grid; finite
difference; VTI media
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Fig. 1 Schematic diagram of staggered-grid (a) and rotated staggered-grid (b)
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Fig. 3 Snapshots by using staggered-grid numerical simulation scheme (400 ms).
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Fig. 4 Separation results by using the snapshots directly from staggered-grid numerical

simulation scheme. (a) qP-wave; (b) qS-wave
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Fig. 9 Snapshots for Hess model by using staggered-grid numerical simulation and the separation

results. (a) x-component snapshot; (b) z-component snapshot; (¢) qP-wave; (d) qS-wave
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