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1.5-2 3-8

SUMMARY
We formulated and checked the accuracy of the finite-difference method (FDM) of second-order and
fourth-order approximation for the time and spatial derivatives, respectively, with discontinuous grids where the
number of grids is changed by eliminating or inserting them. Discontinuous grids were proved to have sufficient
calculation accuracy concerning the second-order finite-difference operators for space and time (Aoi and Fujiwara,
1997). The use of these discontinuous grids in the FDM with the fourth-order operators for space enabled the

application of this method to problems of larger scale.
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Fig. 1. A unit cell for staggered grids.
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Fig. 2. (center)3-D discontinuous grid system. (left) Two transections on the top and at the bottom of
the overlapping region of Regions | and 11, where the elimination or the insertion of grids are necessary.
(right) Two profiles of the discontinuous grids.
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Table 1: Physical parameters of the structure

Vp Vs  Density Thickness
[km/s] [km/s] [g/cm?] [km]
Fig. 2 Sediment 24 0.8 1.8 1.0
¥ay.z Rock 4.3 2.5 2.5 00
Av, Ay, Az I 10km 1.0km
YaYaz 50m,0m

Table 2: Source parameters

x=-1.2[km] y=-1.2[km] Z=9.4[km]
Ricker wavelet ( fc = 0.8[Hz] )
single force ( x-direction )

Siarz)—e1(fivar2 _fi—3/2)}
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1] Fig. 2

1 Virieux (1984)
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Fig. 3: Velocity waveform of x-component at the observation points on the z-axis (0 km < z < 4.9km

with the interval of 100 m. This interval is 300 m in Region Il) in 3-D basin structure, calculated

(right) by the FDM using discontinuous grids and (left) by the FDM using uniform grids.
the schematic of the structure employed is shown.

regions.

On the center,
The arrow indicates the boundary between the two

- 877 -



10 (1998)

fi =5 Gsar=Frard)

20km 1.0km

I In A Fig. 2 Fig. 3
Table 1
x=-1.2km
| y=-12km z=94km
11 Appendix 0.8Hz Ricker wavelet Table 2
1] 0.8Hz Ricker wavelet 1.6Hz
| | 600m
6 Fig. 3
100m 40 I
300m
Cerjan et al. (1985) Clayton Fig. 3
and Engquist (1977) | 11
| I
, | . " 1.6Hz 6
, B oama : . i i
E— \1) ulil '||I bbbl ol Ricker wavelet 0.8Hz
< () oem | i A | | L' _ 12 Aoi and Fujiwara (1998)
o
= (] aoras
| Err=ih 150 Z= 00 Km
. |dah pam | d : L aaa
(= f ! s LI .
E | -Iu, i o[ A Fig.
< (b} au I 'L 'y 4 17%
o
= [{c) oo400
apr=0). 145 Z=10.8 km
4.5
a .l:ﬂ:' R ]
E |
"T-: (b wiza
2 ie) oozas
arr=0.170 = 1.5 km
L0 B.0 6.0 240 [s] 320
Fig. : The results of computation on z-axis at

z = 0.0km, 0.8km and 1.6km by (a) the FDM
using discontinuous grids and (b) the FDM
using uniform grids. The waveforms in the
lower part of the figure show the difference

between them.
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Fig. A-1: Interpolation functions for linear
interpolation.
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Table A-1: Weights for linear interpolation
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Fig. A-2: Grid locations on the plane for
interpolation, where (I, J) and (i, j) are local
numberings for the interpolation.
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