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Ground Motion and Rupture Process of the 2003 Tokachi-Oki Earthquake

B SRR B FE T

National Research Institute for Earth Science and Disaster Prevention

2003 4EALHEE s HIEE (41.7797N, 144.0785E, 42km,M8.0; IMA) DIRFERZIZK-NET", KiK-net”
HHHET 655 BRI TRLER SN, FHAEKK 5 REM TR TOREMNEI S N7, sk S - RKE
F£135) 988gal (HKD100, [RJ2) T D, AIMEELIS X ORIOEE D534 &2 5 1 IRd, BB
H#E, TERHFTONMTHD, MEE, &HE & HIIHEE O K FEER TR E RENREE s
TV 5, TEEIRLERD DG O IVB A S E D040 2 5 2 IR, 15 BLLE CTREEE 6 55 LA E2ssd
grINEDH H 2 BIHE (RRBLIOER]) CEE6MATek Lz, 772 LEJTIXRRILDZD
REFFOEENE N TV D TZOICEBRNLETH D,

B S AT T RN HE Je O ]G & &1+ 1P 12 & B BB R oo el 2 45 3 KNSR (%
ROBEE T TR COMEICAY) , BUHIE PRIEIZBBDRRES Ho TRV, & ITRKNHEET—
EENEW,

B PRIEE 200km PPN O HLBGHYETRIZ TV K-NETO 13 B S 0 mE sk 4 W TR IE A
— 2 a  EY ICEVERA RN —D g VR AT o727, SRS AU ANEE I 0.02 705 0.2Hz
DRY RRAT 4 VE—F T, BT A2 L IC L 0 EL N EE TR DSR4y 85 M4 8]
HL (SIZRERZ] S ORI G 80 B01%), T —& & Uiz, MEHERIHIEE TH D 7= OB Ao 23 iz i
Thoriulm-> TR Y, BIFRFEEORKE (FHCERSHm) 0T LERL 2V, & 2 CHREITICHN,
LW T T L OERITRET —TALEIRIC L D 41.7797N, 144.0785E% . RSB L OA I =X 11T7
L— RMEROVEE &L Fnet® TERIC L DF— A > BT o Y VIHENT 9 B 15 & AT B fig 2 238 (2
£ - RV A 246° - 20° | RS A 29%kmE L, WiEHNIIKG T — A LETRORBEREDILD D 225 140
km x160k m& L7z, #/NEEh b OBERMERZIE, —RoodEMETT A 20E L, B
L EREY & BB R EREE” 1 k0 AUBIROME 2GR L, 23U/ KT8 N B OIS TE O h 3
O BN S Z BT L RO T, 4 RICHEE SN0 &, S IICBIEY & B RRE
DO ZRT, WRITBHA Z L IR KE TS b EN TS, Tick v Eonize—A 2 M
Mo=3.2x10**21 Nm (Mw=8.3) T&h V. (A) WERMLR TS (B) MEERRLAILIEERD 2 # BT
RERTRONEOND, WBOEERTSORERROT Y &iX, (B) @ 7.1mTh o7, KAk
R ONESMiEERD &L, ABTTRYDRE D855 MM TH D (F4 1K), BRSO
HEDEEEZ TR EIToT2HETH, B) OREIRTRVOSMTIZTEAEEIL LN &
BRSO HMTREL TR LIIMETH L EBEZOND, —~FHCHAMIRLND K& R
TR JIBR R OMEAF DI RE S FEIND, LI~ X0 B i wm-> TR0, B
KX VEO/NTREOT XTI HSIIT R SN T RWARRER S 5, Z ORI O TIEAS % OM
RETH D,

(FHE, A%, B2, BOET DI, REILT)

—127—



1)

2)
3)

4)

5)

6)
7)

% 5 3k

Aoi, S., K. Obara, S. Hori, K. Kasahara, and Y. Okada (2000). New strong-motion observation network :
KiK-net, EOS Trans. AGU 81, F863.

Kinoshita, S., Kyoshin net (k-net). Seism. Res. Lett., 69, 309 - 32, 1998.

"R - BNN=RR : RIS 27U — » BIBGEIZ HD < MR B RARNE (o6 3 2 R 2 2RI &K
LI NARAEOF M, B ARG G Ram . No.546, pp.47-53. 2001.

Hartzell, S. H. and T. H. Heaton (1983), Inversion of strong ground motion and teleseismic waveform
data for the fault rupture history of the 1979 Imperial Valley, California, earthquake, Bull. Seism. Soc.
Am., 73, 1553-1583.

Honda, R., S. Aoi, N. Morikawa, H. Sekiguchi, T. Kunugi and H. Fujiwara (2003), Ground motion and
rupture process of the 2003 Tokachi-oki earthquake obtained from strong motion data of K-NET and
KiK-net, submitted to Earth Planets Space.

F-net, www.fnet.bosai.go.jp/freesia/index-j.html

Iwasaki, T., N. Hirata, T. Kanazawa, T. Urabe, Y. Motoya and H. Shimamura (1991), Earthquake
distribution in the subduction zone off eastern Hokkaido, Japan, deduced from ocean-bottom

seismographic and land observations, Geophys. J. Int., 105, 693-711.

8 ) Bouchon, M. (1981), A simple method to calculate Green's function for elastic layered media, Bull. Seism.

9)

10)

11)

Soc. Am., 71, 959-971.

Kennett, B. L. and N. J. Kerry (1983), Seismic waves in a stratified half space, Geophys. J. R. astr. Soc.,
57, 557-583.

Sekiguchi, H., K. Irikura, and T. Iwata. (2002). Source inversion for estimating continuous slip
distribution on the fault, --- Introduction of Green's functions convolved with a correction function to
give moving dislocation effects in subfaults ---, Geophys. J. Int., 150, 377-391, 2002.

Ito, Y., H. Matsubayashi, H. Kimura, T. Matsumoto, Y. Asano, and S. Sekiguchi, Spatial distribution for
moment tensor solutions of the 2003 Tokachi-oki earthquake (Mw-7.9) and aftershocks. Earth, Planets
and Space, this issue, 2003.

—128—



45N
40N ,
s
n oy
a §
s &
35N S
145E
45N
40N
m
« X |
/ ,‘g § l
i T - 1 |
35N il 5
137E 141E 145E

I hRBAE

45Nt

A0N °

s

+ E
'$ -
L) 2

35N ./ g
137E 141E 145E
| B KR

45N ¢ i

40N

3N [ 8.
137E

141E

¥ 1 HFE (K-NET - KiK-net) M OMiH (KiK-net) (2307 D RIS « i KIHE 551,

Fig.1

Distributions of PGA and PGV on the surface (K-NET and KiK-net) and at the bottom of

boreholes (KiK-net). Depths of the boreholes are 100 m or more and, at most stations, S

wave velocities at the bottom are more than 500 m/s. PGV are estimated by integrating the

accelerograms.
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Fig.2 Distribution of seismic intensities calculated from accelerograms of K-NET
and KiK-net.
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Comparison between observed peak ground motions and an empirical attenuation relationship. Left:
PGA at the surface. Center: PGV on the engineering bedrock (Vs = 600 m/s). Right: Assumed fault

model.
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Fig.5 Top: Estimated total slip distribution and thrust type aftershocks determined by”). Bottom: The vertical

cross section along normal to the strike direction. A dotted line shows the dip angle of the fault plane.
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