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Fig. 1. Dispersion of one dimensional wave
propagation caused by a finite difference
calculation.

ax=1.0, Co=10
a) t:FIXED

at = 0,59999 [\ t=24
t=36

1
[ 10 25 0 L0 50
- TIME

Fig. 2. Examples of numerical calculations of
one dimensional wave propagation. Small
. time intervals cause dispersions.
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Fig. 3. Phase velocity obtained from the analysis of the dispersed waves in Fig. 2.
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Fig. 4. One dimensional wave propagation based on various parameter values. Cut off
and dispersion of waves are observed. Source functions and their spectra are shown
in the left. Case a) is recalculated employing a different parameter (42=0.0601)
and the improved result is shown by a chain line in the same figure.
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Fig. 5. Phase velocity of the waves propagated
two dimensionally. Parameters in the figure
give the direction of propagation.
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Fig. 6. Two dimensional wave propagation based on various parameter values. Cut off
and dispersion of waves are observed. Source functions are given in the left.
Broken lines are the waves propagating in the direction bisecting and y axes.
Improved calculation of the case c) using revised parameters (4¢=0.23077, de=
0.33333) is given at the bottom.
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Fig. 7. Elastic waves propagated two dimensionally. Bold line is the radial component
on the z or z axis, while the broken line is the transverse component on the line
bisecting the two axes. Source mechanism, time function (not different from the
case in Fig. 6) and its spectrum are shown on the left. Cut off frequencies wcp and
wcs are also given together with the spectrum. Time ranges where P and S waves
are expected are shown in the figure.
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Fig. 8. Elastic waves propagated two dimensionally. The S wave velocity is assumed
to be somewhat less than the P wave velocity. In case a) large transverse distur-
bances appear ahead of the expected arrival of the S waves, but this defect is
improved in case b).
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5. On the Numerical Calculation of Wave Propagation
by the Finite Difference Method.

By Yasuo SATO and Kazuhiko ISHIHARA,

Institute of Earth Sciences, Faculty of Science,
Kagoshima University.

For solving the wave propagation problem the finite difference method is a very power-
ful weapon assisted by modern high speed computers. Sometimes, however, unexpected
difficulties arise which do not exist in the analytical method. For example, i) if the choise
of grid and time intervals is not appropriate, the calculated waves are dispersive even if
the medium itself is uniform. ii) The cut-off frequency, which is defined by w.=2Co/h
(C,=propagation velocity, h=grid interval), exists and wave components with frequencies
higher than o, cannot be propagated. iii) Waves with a frequency near o. are dispersive,
and the choice of grid and time intervals is very important.

Examples of calculation based on appropriate and inappropriate parameter values are
shown together with the dispersion curves which explain the distortion of waves in the
course of propagation.




