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SLOW LOVE WAVES OBSERVED FROM AFTERSHOCKS OF THE JAN. 17, 1995,
HYOGO-KEN NAMBU EARTHQUAKE

By Ketichi NISHIMURA and Masaaki KAWASE

Synopsis

Slow Love waves were recorded at three seismograph stations located near the
northeastern and eastern margin of Kyoto Basin, southwest Japan, from aftershocks of
the Jan. 17, 1995, Hyogo-ken Nambu Earthquake. Natural period of seismometers used
is 10 seconds, and epicentral distances are about 100 km. Main features of the waves
are (1) They appear on seismograms, about 90 seconds after the onset of S wave, as
sinusoidal wave trains lasting more than 100 seconds with periods of 6 to 8 seconds;
(2) Particle motion is polarized in the horizontal plane, but the directions of oscillation
are deflected anticlockwise from that of Love waves expected from the source-receiver
path; (3)Group velocities are 0.4 to 0.8 km/s and are separated into normally and in-
versely dispersed branches. These features are attributed to off-azimuth propagation of
Love wave along the waveguide, from the Osaka Bay to the Kyoto Basin through the
Yodo River, with thick layering of low-velocity sediments.
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Fig. 1 Seismic stations and epicenters of relatively large after-
shocks of the Hyogo-ken Nambu Earthquake. The wave
train, shown in Fig.2 and discussed in this paper, was found
from events marked by asterisk, but not from those marked
by solid triangle.
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Fig. 3 Part of seismograms of the same event as shown in Fig. 2, recorded
at (a) OSY and (b) KSK, lowpass-filtered with cut-off period of 6
seconds. The particle motions suggest that the wave train, X, is Love
wave. However, note that the horizontal axes are rotated not to the
radial-transverse directions but to the directions in which the hori-
zontal motions are polarized. Arrows indicate the time, at which the
group velocities are separated into two branches as shown in Fig. 4.
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Fig. 4 Group velocities of Love wave obtained from the seismo-
grams shown in Fig.3 after correcting for the instrument
characteristics. The effect of off-azimuth arrival, suggested
from the particle motions, was taken into account by assum-
ing that the Love wave propagated along a circular arc
which makes an angle of 15° with the source-receiver path.
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Fig. 5 Supposed directions of arrival of Love wave from the event
analyzed in Fig.3, and the distribution of bandpass-filtered
Bouguer gravity anomalies, with the shaded area indicating
positive anomaly. The off-azimuth arrival is considered due
to the thick layering of low-density (low-velocity) sedi-
ments, along the Osaka Bay to Kyoto Basin path, characte-
rized by negative gravity anomalies.
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Fig. 6 Comparison between observed and theoretical group veloci-
ties of Love wave. The dispersion curves, 1 and 2, were
calculated, respectively, for the S-wave structure model
obtained by Nakagawa et al. (1995) in the Osaka Plain and
for the one modified to fit the observation. The lowered vel-
cities of S wave in the modified model seem to reflect the
effect of thick sediments in the Osaka Bay.
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