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Improved efficiency of numerical modeling using the expanding domain method
with a logarithmic grid
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Abstract: Numerical modeling based on the finite difference method has been widely used with improved computer technology.
However, high-capacity computing resources are required for this technique. To overcome this limitation, we propose an algo-
rithm the employs a logarithmic grid in conjunction with the expanding domain method. The proposed algorithm was verified
through comparison with numerical results obtained with a conventional method. The results confirmed that our algorithm can
improve computational efficiency.
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Figure 3: Numerical modeling results: in the (a) linear grid,
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Table 2: Modeling parameters in linear grid
parameters value
number of x-axis, y-axis grids 500
number of z-axis grids 300
number of samples 3000
grid spacing (m) 2
sampling interval (ms) 0.1
cutoff frequency (Hz) 200
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Figure 6: Snapshots of wavefield in logarithmic grid with
expanding boundary: (a) 0.09s, (b) 0.15s, and (¢) 0.21s
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