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The Earthquake of December 14, 2004 (M6.1) at Southern Rumoi District,
the Northern Part of Hokkaido

Takahiro MAEDA, Tsutomu SASATANI
Division of Earth and Planetary Sciences, Graduate School of Science, Hokkaido University
Masayoshi ICHIYANAGI, Teruhiro YAMAGUCH]I, Hiroaki TAKAHASHI
and
Minoru KASAHARA
Institute of Seismology and Volcanology, Graduate School of Science, Hokkaido University.
(Received January 19, 2005)

A shallow-inland earthquake (M;=6.1) occurred at 14 : 56 on December 14, 2004 (JST) in
southern Rumoi district, the northern part of Hokkaido, Japan. There have been no earth-
quakes having magnitude 6 or more in shallow inland Hokkaido since 1967. In order to
investigate the detailed spatial distributions of aftershocks, we performed the temporary
seismic observation from December 14 to the present (January, 2005). Wide band and wide
dynamic range accelerometers were installed at 9 temporary sites. The hypocenters of
aftershocks from December 15 to December 21 (6 days) were determined by using 6 tempo-
rary stations and 2 permanent stations near the source area. Aftershocks were concentrated
in the area of 10km X 10km and the depth between 2 km and 8 km, and they were distributed
on an eastward dipping plane.

During the main shock, many strong ground motion records were obtained by the
high-dense seismic networks such as K-NET and KiK-net. We constructed spatial distribu-
tions of peak ground accelerations (PGA’s), peak ground velocities (PGV’s) and seismic
intensities using these dense network data and found that high PGA, PGV and seismic
intensity were mainly seen at the northern side of the epicenter. We also investigated the
characteristics of seismograms of the main shock and found that S-waves consist of two
pulses originates in the source process. These features strongly suggested that the fault
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rupture propagated from the hypocenter due north.
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Fig. 1. Location map showing strong motion observatories and epi-

center (¥) of the December 14, 2004 event. Open circles, tri-
angles and invert-triangles are the seismic stations maintained by

K-NET, KiK-net and Hokkaido. Map inset shows the study
area.
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Fig. 2. Location map showing determined hypocenter distributions from 15 December
to 21 December. In this map, seismic stations are also shown. Map inset shows
all stations (permanent and temporary stations). Solid and open squares are the
temporary stations installed at 15 or 16 December and at 22 December, respective-
ly. Gray squares, triangles and circles are the permanent stations of Hokkaido
University, Japan Metrological Agency (JMA) and Hi-net, respectively. Solid
circles, one side of the thin line, are the hypocenters determined with 6 temporary
and 2 permanent stations. The other side of the thin line is the hypocenters
determined with only the permanent stations. Star is the hypocenter of main
shock determined by permanent stations.
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Fig. 4. Spatial distribution of peak ground accelerations (a), peak ground velocities (b)
and seismic intensities (c) at strong seismic stations.
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Fig. 5. Attenuation relation of peak ground
accelerations (PGA). Solid and dashed
lines represent an empirical attenuation
relation and its standard deviations by
Shi and Midorikawa (1999).
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Fig. 6. Three-component acceleration and velocity seismograms at HKD020

during the main shock.
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Table 1. List of strong ground motion data used in response spectral analysis.

. Event Seismic
Station origin time, magnitude, category PGA(em/s’) intensity
g}%‘}k") 2004 Mid Niigata prefecture 1308(EW) 6.7

(Togég%\lcm) Oct.23, 2004, M6.8, Inland 1715(NS) 6.2
WL || 2003 Off Miyagi prefect 1038(EW) 5.4
(KAMAISHI) iyagi prefecture .
((1\)45‘{{@[9{1}\) May 26, 2003, M7.1, Intra-slab 1103(NS) 6.2
HKDO20 | 2004 Southern Rumoi district 1127(EW) 59
(MINATOMACHI) outhern kumol distric .
Dec.14, 2004, M6.1, Inland -
10°
o)
g NIGO19 gw
(%}
! —{ HKD020 EW
o
]
k-
3 | NGo21 Ns
a B
| MYGO11 Ew
T
o IWT007 ew
107 10° 10’
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Fig. 7. Velocity response spectra of 5 records having larger
PGA than 1000cm/s? ( data list is shown in Table 1).

Fig. 6 (12587, EW e S B4 TRAIMEE 1127 cm/s? R 5ldk L T3, F 72, HEREKC
I3 near-field AR 615, NREHEFED P B iciEH T 5 &, 82 UD By CHETH 5 05,
WMEIOH) 1 IZICIRIBOKRE LEHSBNTE Y, LT WL &> Twb, HKD 020 D EW
B ENRE UTCHELBEISERAR7 VB3RS %) %, 21 Tic K-NET T 1000 cm/s”
Pl EohEEriRea3 n/z7T—2% (Table 1) DBEARZ M VEERTFig. 7i0my. 2845
LlET 1000 cm/s? 22 T 3HAICIdAEL Lk L 2ilG 2 T 5, SEIOMEI & 5
HKD 020 ToO&iZ 2003 S£508 B iZic & 2 NIG 019 UF8) TOREICRRIEE WL D
N, 0.3~0.4B L) LRBMF CIMN 3 DL D I RELBEZRL T3,

BIBEREA 40 km IR BRI (Fig. 8) 12 BT 2 m#)EEF £ Fig. 9@IicRd. &k,
FEARRBETZENFNBMEEINTBNVIREBEOARE S FEHRMETLZ L3 TE LW, SEHS
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44.2'N Fig. 8. Location map showing near field
HKD020 strong motion observation sites.
o SRCHO02 Solid circles, triangles and invert-
RMIHO4 A . . ..
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HKD024 i e .
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. A SRCH03 respectively. Stars are epicenters of
44N 4 the December 14, 2004 main shock
HKDO21 and the aftershock (December 14,
2004. 15:01 (JST), M4.7, depth 9km).
The focal mechanisms are taken
SRCH04 from F-net CMT solutions.
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Fig.9. Three-component acceleration seismograms observed at 13
stations (Fig. 8) during (a) the main shock and (b) the aftershock.
The origin of the time scale is the event origin time.



2004 F- BT TR O R 253
BOMIBHEOER E AW TH - 72, BRHFBEREBBELBEF TH), THHLDT—I2HVS
ZET, ZRUBEF CHEL -BICHMLRESHA»RONE L b D,

ZDOHBRIC & BIRBEORRUC DV CHIN:, BB ORAIRIBME R FH R jE b i /i
Uiz LTEY, BEL D LM EDORE LHEBLIEA > Tz, /2, MELHD S ¥
B 3EBEBRICER L 222 515 220230 A b7z, T s DEELSGORHED
b, WIEOBBIIREY b FICMNMEBEL - Z LhRBEENT:, ZHE2BErOLIDIZD, 4
%, RIRBRNERN L TG LETH 5.

BE ST, K-NET, KiK-net, Hi-net, L@ EEs Ay b7 —5 2#HL $ L7, Fnet
NDAHN=XLHEERCE L, PEEEBEIEICIIERERFDEIEEBAL R L 7270
77 LrERVE LR i, LEEHENEFROBEMNRRICIIOT S 7 20 HEEZ
TWeZ& £ L7, BUHLARRERN, ANFH], Sail], FIISLRE R, INERTSIAE N
BICRBBSOREICH ) 72728 F L, LEOBRICEL TESW2 L3, &RBFRI, F
B 16 FERPEM R R & [FAER7®)I2)] 2003 FHB BRI & 2 MEBORFHERHE & £
OFRIBT 588 (W& #E %) ] 0—REL UTHRZLDTY.

X [

Crosson, R. S., 1976. Crustal structure modeling of earthquake data. 1. Simultaneous least squares estimation
of hypocenter and velocity parameters, J. Geophys. Res., 81, 3036—3046.

Hirata, N. and M. Matsu’ura, 1987. Maximum-likelihood estimation of hypocenter with origin time eliminat-
ed using nonlinear inversion technique, Phys. FEarth Planet. Int., 47, 50—61.

|3 EREE, 2004, 12 H 14 H 14 K 56 S-SR B TR0 MBI 4 ) MEREE), http://www.gsi.go jp/ WNEW/
PRESS-RELEASE/2004/1215. htm.

NUUETZ, 1988, BEESHAT & BTG HE) — 1964 SFFNBME X 1983 £ HAEPIFHE—, HE2, 41, 1-38.

HFAEE, 1983, JtiEEOHE: EIRIC BT 3 Vp/Vs oibigd, Jb¥RE K ERYEZERE, 42, 145—154.

BIE® - BNZER, 1999, WiE S 4 7RUMB M2 ZE L 2RAMEE - BGRENERER, BAREYS
PSRRI, 523, 63—70.

MR RAMED, 1991 V— 7 AT — ¥ a Y iC L AN BBAEERRREE L 2T 4, ARMERSEHETR
£, 1, 70,



