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ESTIMATION OF SITE EFFECTS FROM SEISMIC
OBSERVATION ON ROCK (1)

By Tomotaka Iwata, Koji MaTsunamr and Ichiro Matsur

Synopsis

We determine the time dependence of apparent velocities and arrival directions of S- and
S coda waves obtained from the array observations on the rock site from local earthquakes. The
waves at the direct S-wave part propagate from the epicenter directions to the site with higher
apparent velocities than the medium S wave velocity. On the contrary, those at S coda part
come from various directions with equal or lower apparent velocity and variations of arrival
directions depends on time. There is a possibility that the waves with lower apparent velocity

are mainly constructed by surface waves generated by the scatterers in the crust.
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Fig. 1. Map of station distribution on rock site.
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Fig. 2 Station configurations with sub-surface structure obtained by seismic prospecting

and boring (after Okano and Umeda, 1975).
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Fig. 3. Epicentral map of local earthquakes analysed in this study. Star and close

circle show the epicenter and the observation site, respectively.

Table 1. List of hypocentral location of local earthquakes analysed in this study.

Time Lon. Lat. Depth Mag.
Eq. Num.
MDH M deg. deg. km
1 1989 6/ 1 19: 46 135.74 35.15 11.8 2.4
2 6/4 8:14 136.88 33.35 433.0 5.7
3 6/ 617:13 135.11 35.04 14.3 3.1
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Fig. 4. Example of observed NS-component
velocity waveforms from local earthqu-
(a) shows
the observed P-and S-wave parts from
the event indicated as No. 1, (b) shows
the P-wave part from the event No.2
and (c) shows P- and S-wave parts from
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akes analyzed in this study.

the event No. 3 in Table 1.
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Fig. 5. An example of observed three-component velocity waveforms. From
upper to lower, EW, NS, and UD component, respectively, at Site-A
for the event No. 3.
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Fig. 6. Band pass filtered waveforms from the event No. 3. Upper four traces show

NS-component with 0.1-2.0 Hz and Lower four traces show those with
2.0-4.0 Hz.
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Fig. 7. Observed waveforms and the velocity spectra of those S-wave part.

1.5

m

Fig. 8. F-K spectra of S and S-coda parts for the case of the event No. 1. the
1-5 indicate the analysis periods as shown in Fig. 4 (a). Through Fig.
8-10, 1.5, 3, and 6 indicates the center frequency of the band pass filter,
respectively.
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Fig. 9. F-K spectra of P and P-coda parts for the case of the event No. 2. The 1-5
indicate the analysis periods as shown in Fig. 4 (b).
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Fig. 10 F-K spectra of S and S-coda parts for the case of the event No. 3. The 1-5
indicate the analysis periods as shown in Fig. 4 (c).
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