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ABSTRACT: In 2005, an earthquake with magnitude M7.0 occurred to the west off Fukuoka Prefecture,
Japan, which damaged Fukuoka City and the surrounding areca. We investigated ground motion characteristics
for this earthquake by using a dense network of strong motion instruments. The strong motion records of the
main shock showed that the main rupture phase appeared several seconds later than the initial rupture phase.
We determined that the onset point of the main rupture was located 4.5 km southeast of the hypocenter and
that the initial rupture velocity was 1.2 km/s along the horizontal straight path on the fault plane. Lg waves
were clearly seen in Honshu on acceleration records, but did not propagate well in the southern part of
Kyushu. Love waves propagated well in the strike direction of the nodal plane of the focal mechanism. In the
large sedimentary plains and basins, long-period ground motions were observed. The predominant periods of
long-period ground motions were approximately Ss for the Chikushi plain, 3s for the Hitoyoshi basin, 6s for
the Osaka plain and 6s for the Nobi plain. In the area where large damages were caused on the northeast side
of the Kego fault, ground motions were amplified by the thick sedimentary layers. In Fukuoka City, where
the maximum seismic intensity 6 lower (on the JMA scale) was observed, the damage was not too large
because the velocity response of this earthquake was smaller than that of other destructive earthquakes in its

range of periods which cause building damage.

FL®HIZ
Eﬁ

LR TEHOME
Fe A (KiK-net (22
noHoeEICERSNEE
Y b i

B 9T 7 B AT F 52
SR RES O TR,
W RFEE) L.

L Ag [it] B P 5 oo R
S & 9D M7.0 OERT W E R oS

AR, EEEASLE
BE6HZBHT 5L, JUMNALE % .0z
IO CREEE 5 880

ARIOHMETIE, [BITE IO ALFKEOE
AT ® K-NET $ X Of KiK-net

B 7 i iR B o FE ek
T4 DL CTiE, Bl x1X, Furumura et al.

L1l1EBHLE ZoMEICE WE 14, Al (2003) 1% 2000 F IR VEEHE (M7.3)

#1087 4, EMEE 8997 fils L OWE (RIEH W THETD I 2L —va &7V, REKAFERA
%ﬁ,mm)ﬁ%0,$f%é%%%@m8%ﬂ% AREGETOIHETEMRBLTCWD. £, B,
BUZEWE R BICEF Uz, BRSELIZR T 51 S < BN - Ao WHEREE I K - TR
EOERPEMBEL L X nmﬁmzw-ﬁ%ﬁ SNTIRIBO K X 72 K AYIHES Y, 2004 4 f 2
ITOHE (M7) % 1898 %0)1@%"7@@%@% SRR B - BB O E IS W TRIK - R - BEE
DOHE (M6.0, M5.8) B HANTWSNY, 1930 4 FCBHEICE N CGEH - &E, 2005), & 51T, 2003
@@ﬁﬁ@%@ﬁMﬁF@%%(Mm)u%MS% FEAREHE (M8.0) OBEICIE, A DAR

B LOHEITEEL TELT, ARl MEITHE
IO HI TR A LTz

v TR ERILTCAKREDOWEEZAELZD
EhWEIh WD (JEL -, 2004).

V2R X R S B BTl i ZE K (LEE,  Fukuoka District Meteorological Observatory Technical Department Seismological

VBT R - RRATIERT,

Volcanological Division

Meteorological Research Institute



BREIEE 10481 ~45

(a)

1401

120
100+
= E
<
(]
e
S 80
RZ]
©
©
=
8 60
Q
[0

401

20

0 : . :
0 10 20 30
T-D/62(s)

Fig. 1

® s

140

epicentral distance (km)

0

0 20 30
T-D/6.2(s)

Record section of the vertical-component acceleration seismograms of the main shock (a)

and the largest aftershock (b). The reduction velocity is 6.2 km/s. All the traces are normalized to
their own maximum amplitudes. Dashed lines of the Pa phase in (a) are drawn 3 sec later than the

P-wave travel-time curve (solid lines).
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Fig. 2 [Top]: Map showing locations of stations (solid
triangles) used in the bottom figure. Stations are located on
the direction of strike of the earthquake source fault. The
star indicates the epicenter of the main shock, and the
shaded area corresponds to the aftershock distribution which
occurred within 24 hours after the main shock. [Bottom]:
Record section of the vertical-component velocity
seismograms of the main shock for the stations shown in the
top figure. Reduction velocity is 6.2 km/s. All the traces are
normalized to their own maximum amplitudes. Thick lines
with station codes are stations located on Iki and Tsushima
Islands. Dashed lines of Pa phases are drawn 3.0 sec later
than the P-wave travel-time curve (solid lines).
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Fig. 3 Travel-time diagram of peak ground acceleration (vector composition of three-component) of
the main shock (a) and the largest aftershock (b). Close up in (a) is a diagram for the case when the

hypocenter is located in the center of asperity.
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Fig. 4  Locations of the profiles of regional wave

propagation from the epicenter of the main shock shown in
Fig. 5 and Fig. 6 : (Line 1) to N55E, (Line 2) to N70E, (Line
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Fig. 5 Record sections of the vertical-component acceleration seismograms of stations along the lines

shown in Fig. 4. To increase the visibility of the arrivals, the traces are scaled by epicentral distances.

Two dashed lines in each record section are drawn 3.0 sec later than the S-wave and Lg-wave travel-time

curves, respectively.
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Fig. 6 Record sections of the three-component displacement seismograms of stations along the lines shown
in Fig. 4. The horizontal components have been rotated to radial and transverse motions relative to the path
to the hypocenter. To increase the visibility of the arrivals, the traces are scaled by epicentral distances.
Travel-time curves are the same as those of Fig. 5.
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Fig. 10 Velocity response spectra (vector composition of horizontal component; h=5%) and velocity seismograms (NS
component) of the main shock in and around the indicated plains and basins. Digital Map 250m Grid (Elevation) by the
Geographical Survey Institute is used for the topographic map. Triangles and dashed lines in the upper left figure show
the station locations with the station codes and the prefecture boundary, respectively. Line colors in velocity response
spectra correspond to symbol colors in the map of station locations.
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