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GPU-based simulation of seismic wave propagation
with hybrid PSM/FDM method
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Abstract: Hybrid PSM/FDM method, approximating the horizontal spatial de-
rivative with pseudospectral method (PSM) while using finite difference method
(FDM) to approximate the vertical spatial derivative, is an efficient technique in
seismic wave simulation because it makes usage of both the high level of paral-
lelism in FDM and the great accuracy in PSM. With natural parallelism, graphic
processing unit (GPU) is very suitable for calculating such kind of problem,
and compute unified device architecture (CUDA) drastically simplifies GPU
programming. In order to improve the computing efficiency, in this paper, we
implemented the 2D hybrid method for seismic wave simulation based on

CUDA. The GPU-based hybrid method brings about significant speedup
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according to numerical tests performed in this paper and proves to be a reliable
way for simulating large scale seismic wave propagation.

Key words: seismic wave simulation; parallel computing; graphic processing

unit (GPU); hybrid method
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(Cerjan et al, 1985):
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Table 1 Test environment

CPU /GB GPU /GB GCC NVCC

Intel Core i5-4570 4 NVIDIA GeForce GTX 750 1 4.6.3 6

2
Table 2 Elapsed time

B/T GPU /s CPU /s
128128 2 0. 84 16.03 190. 8
256 X 256 4 1.96 67.10 34.23
512 X512 8 6.42 266.91 41.57
1024X1024 16 22.79 1186.99 52.08
2048X2048 32 87.98 5223.65 59. 37
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Fig.5 Horizontal and vertical component of synthetic waveforms in Lanzhou basin model
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