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PREDICTION OF STRONG GROUND MOTION USING
EMPIRICAL GREEN’S FUNCTION
—SOME PROBLEMS OF SYNTHETIC PROCEDURE OF GROUND MOTION—

By Kojiro IRIKURA

Synopsis

A procedure of predicting strong ground motion is presented using empirical Green” s
function and the spectral scaling law of seismic waves. The applicability of the procedure is
examined by synthesizing the ground motion from the mainshock of the 1980 Izu-Hanto-
Toho-Oki earthquake. The spectral scaling is confirmed to follow the w~% model for the
mainshock and the small event used as empirical Green’s function. The accelerograms at a
distance larger than fault length can be well simulated using the synthetic method for the @2
method with uniform slip velocity distribution. However, ground motion at closer distance
might be strongly influenced by spatial and temporal variation on slip and,” or stress drop on
the fault plane. Near-field ground motion can be considerably well simulated using a new
synthetic method for a heterogeneous faulting model.
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Fig. 1. Left: Schematic fault model for simulating seismograms. r, is the focal distance
of large event, r is that of small event, and ry; is the distance between the ij-element
on the fault plane of large shock and the observation station. Right: An opera-
tion function for correcting the difference in slip velocity time function between
the large event and the small event.
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Fig. 3. Comparison of the observed seismogram with the synthesized one of NS-
component at JIZ. The left. traces are the observed acceleration seismogram of
the small shock, the synthesized one and the observed one. The right figures are
the spectra of the synthesized and observed ones.
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Fig. 4. Comparison of the observed seismogram with the synthesized one of EW-
component at KWN. The left traces are the observed acceleration seismogram
of the small shock, the synthesized one and the observed one. The right figures
are the spectra of the synthesized and observed ones.
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Fig. 5. Rupture processes of the 1980 Izu-Ilanto-Toho-Oki earthquake
obtained from different waveform inversion methods. (a):
Rupture propagation and slip distribution from the JMA strong
motion records by Takeo (1988'?). (b): Rupture propagation and
stress drop distribution from the velocity seismograms by Fu-
kuyama and Irikura (1989). (c): Slip velocity intensity distribu-
tion from the acceleration seismograms by Iwata and Irikura
(198914),
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Fig. 6. Comparison of the observed ground motion with the synthesized ones at KWN
based on three heterogeneous faulting models in Fig. 5. The left traces are the
synthetic seismogram based on Takeo’s model, that of Fukuyama and Irikura’s
model, that of Iwata and Irikura’s model, and the observed acceleration seismo-
gram. The right figures are their spectra.
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