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STRONG MOTION SIMULATION OF THE 1993 KUSHIRO-OKI EARTHQUAKE
USING THE EMPIRICAL GREEN'S FUNCTION METHOD

By Yasumaro KAKEHI, Kojiro IRIKURA and Yoshiaki SHIBA

Synopsis

We made the simulation of strong ground motions from the Jan. 15, 1993
Kushiro-Oki earthquake (Mjma=7.8) using the empirical Green’s function method. We
adopted the largest aftershock (Feb. 4, 1993, Mjma=4.9) as an empirical Green's func-
tion event. Synthetic waveforms were calculated using the formulas which take into con-
sideration the difference of the average stress drop between the large and small events.
We compared the envelopes of the observed and synthetic waveforms for the 2-10Hz
bandpass-filtered acceleration seismograms and estimated the size of the area generat-
ing high frequency waves by forward modeling. High frequency waves between 2 and
10Hz were estimated to have been radiated from the area of 34km X49%km.
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Fig. 1 Locations of stations and epicenters.

The large star is the epicenter of the
1993 Kushiro-Oki earthquake. The

small one is that of the largest after-

shock, which was used as an empir-

ical Green's function event.
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Fig. 2 The observed acceleration waveforms of the 1993 Kushiro-Oki earthquake and the empirical
Green's function event. They are all bandpass-filtered between 2 and 10Hz.
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Fig. 3 Left: Schematic fault model for simulating seismograms. 7o is the hypocentral distance of the
large event, 7 is that of the small event, and #; is the distance between the (i, j) subfault on the
fault plane of the large event and the observation station. Right: The transfer function for cor-

recting the difference in slip velocity time function between the large and small events.
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Fig. 4 Spectral ratios at high frequencies between the Kushiro-Oki earthquake and the empirical
Green’s function event. Spectrum of each event is calculated as vectoral summation of the three
components spectra.
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Fig. 5 High frequency wave radiation area estimated in this study. Aftershock distribution is after
the Research Center for Earthquake Prediction, Hokkaido University (1993).
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Fig. 6 Comparison of the observed and synthetic accelerations.
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Fig. 7 Comparison between the size of high frequency wave radiation area estimated in this study
(left) and that of low frequency wave radiation (right) by Takeo et al. (1993). The contours
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in the right figure show slip distribution (m).
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