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Strong Ground Motions from the 2003 Tokachi-oki Earthquake
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A large earthquake (}M; =8.0) occurred on September 26, 2003 (JST) at the southernmost
part of the Kurile-Hokkaido arc. This earthquake, named the 2003 Tokachi-oki earthquake,
is the plate boundary earthquake and has nearly the same source region as the 1952
Tokachi-oki earthquake (M;=8.2). Many strong motion records were obtained by the
high-dense networks such as K-NET and F-net, National Research Institute for Earth Science
and Disaster Prevention. We study characteristics of strong ground motions from the 2003
event based on these records.

First we make a simple comparison between displacement seismograms from the 2003
and 1952 events at several Japan Meteorological Agency (JMA) stations. The waveforms at
the same station are mutually similar while the amplitudes of the 1952 seismograms are
slightly larger than those of the 2003. Second we investigate spatial distributions of peak
ground accelerations (PGAs) from the main shock and the largest aftershock (M;=7.1) of the
2003 event; large PGA values are observed in the northern and eastern sides of the main
shock epicenter, while those are observed in the western side of the largest aftershock
epicenter. This is confirmed by comparing S-wave spectral ratios of the main shock to the
largest aftershock; the S-wave spectral ratios at high frequencies are larger than about 10 at
the eastern stations, while those are about 1 at the western stations. These features suggest
different rupture direction between the main shock and the largest aftershock. Finally we
compare strong motion seismograms from the 2003 event with those from the 1993 Kushiro-
oki earthquake (M;=7.5) which is characterized by an intra-slab event. The S-wave acceler-
ation spectrum for the 1993 event has nearly the same amplitude level as the 2003 event at
high frequencies despite the smaller magnitude. Since the seismic moment of the 2003 event
is several times larger than the 1993 event, this indicates strong radiation of high-frequency
seismic waves during the 1993 Kushiro-oki intra-slab earthquake.
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Fig. 1. Location map showing JMA seismic
stations (A) and epicenters (¥) of the
1952 and the 2003 Tokachi-oki earth-

quake.



2003 FHBPHIEIC L 2REH

KUSHIRO 0
W { e Max=14.92 (cm)
E
2
[
o KUSHIRO A=136.5 (k)
S \ S-N
NV
1imn \
U u-D %WVW‘MW’WV&
D
[Ty o™y
0 100 200 300
sec
WAKKANAL 100 200

I !

1

';4,
Ocm IImn-J
WAKKANAI  A=4480 (km}

e oo o WWWMWW
U el oo

[T ST T T T
0 100 200 300
sec

Fig. 2. Displacement seismograms observed at JMA stations during the 1952 and

the 2003 Tokachi-oki earthquake. Left: the 1952 event, and right: the 2003
event. (a) Kushiro, (b) Wakkanai, (c) Aomori, and (d) Miyako, Hachinohe
and Sendai. The seismograms for the 2003 event were originally recorded by
the JMA 95-type accelerometer. These were two times integrated then
corrected for the JMA strong motion seismograph that recorded the seismo-
grams for the 1952 event. The seismograms are depicted on the same scale.
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Main shock Largest aftershock

Fig. 4. Attenuation relations of peak ground
accelerations. Left: the 2003 Tokachi-
oki main shock, and right: the largest
aftershock. Solid and open circles
denote data recorded at the back-arc side
and the fore-arc side of the volcanic
front, respectively. Solid and dashed
lines represent an empirical attenuation
relation and its standard deviations by
Shi and Midorikawa (1999).
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Fig. 6. Velocity seismograms observed at seven stations during the 2003 Tokachi-

oki main shock (upper) and the largest aftershock (lower).

time scale is the event origin time.

The origin of the
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