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Table 1. Hypocentral elements.

Date Origin time Latitude Longitude Depth Magnitude
(h m s) (°N) (°E) (km)
M.S. 1983 May 26 11 59 58.3 40.405 139.102 20.0 7.7
L.A. 1983 June 21 15 25 24.0 41.32 138.97 0.9 6.9

M.S. (Main shock), L.A. (Largest aftershock).
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Fig. 1. Locations of the main shock (May 26,
1983; M=17.7), the largest aftershock (June
21, 1983; M=6.9) and the observation site
(ERI). The bathymetric lines in the Japan

Sea are contoured by solid lines.
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Fig. 2. Observed seismogram of NS component of the main shock. Vertical bars in-

dicate one minute intervals.
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Fig. 3. Observed seismograms of EW and NS components of the largest aftershock.
Vertical bars indicate one minute intervals.

() i T0sec

@ N 7250

s

Fig. 4. Radiation patterns of Rayleigh waves calculated for a point source at a period
of 10 seconds (a), and a moving source from south to north with a fault length of
100km and a rupture velocity 2.0km/sec at periods of 10 (b), 50 (c) and 100 (d)
seconds. The fault strike and the observation site are denoted by dotted lines and
arrows, respectively.
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Fig. 6. Theoretical (top: oceanie, middle:

continental) and observed (bottom)
seismograms of longitudinal com-
ponent. Ty, Ti and T, signify the
travel times of the Rayleigh wave
from a fiducial origin on seismograms.
To1 and Ty, are the time differences
of To—T, and To— T, respectively,
which correspond to the group delay
time.
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Fig. 7. Fourier amplitude spectra of ob-
served Rayleigh waves of the main
shock. The waves of the signal
length of 4 minutes are calculated
for three divisions (I, II, and III)
whose offset-times are given in the
figure.
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Fig. 8. Left: Comparison of the Fourier spectra of the main shock (M.S.) and the
largest aftershock (L.A.). Numerals 4M, 3M, and 2M signify the signal length of
4, 8 and 2 minutes respectively, used for computation. Right: Spectral ratio of
the mainshock to the largest aftershock.
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Fig. 9. Source geometry. A: Aftershock area. B: Sequence of multiple shocks (open
circles) and the direction of the rupture (arrows). C: Simplified picture of B. It
is assumed that the two events ocurred at the time of ¢, and ¢,, the ruptures pro-
pagating towards the same direction with the distance of d. D: Multiple shocks
which ocurred at the time of ¢, and ¢, but ocurred at the same location.
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Generation of the Rayleigh Wave and Focal Process
of the May 26, 1983 Japan Sea Earthquake

Mitsuru YOSHIDA

Earthquake Research Institute, Tokyo University

The rupture process and fault dimension of the May 26, 1983 Japan Sea Earthquake
are investigated using the horizontal component of the fundamental Rayleigh wave by
means of the spectral analysis and synthesis of theoretical seismograms. The focal process
of the Japan Sea Earthquake is summarized as follows: 1) the rupture velocity, source
duration time, and fault length are estimated to be about 2.4 km/see, 42 seconds, and 100
km, respectively, 2) assuming the spatial distance of 35km between two subevents, the
main shock forms the multiple shock with a time delay of 24.5 seconds. The predominant
excitation of the Rayleigh wave at a period near 10 seconds, associated with long duration,
is caused by the factor that the main shock occurred at the shallow part in the oceanic
lithosphere.



