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Abstract

An My, 6.1 earthquake occurred in the northern Osaka Prefecture on June 18, 2018, causing severe damages

and killing four people. Peak ground acceleration distribution, source mechanism, and aftershock activity based

on the MOWLAS (Monitoring of Waves on Land and Seafloor) network data were reported immediately after the

mainshock. The mainshock has the P-axis in a WNW-ESE direction and shows a combined mechanism of strike-

slip fault type and reverse fault type. Precise aftershock distribution does not correspond to the known active faults

in this region and indicates the existence of buried faults. The energy release of the aftershocks is significantly

small compared with those of the mainshock of the 2016 Kumamoto earthquake (M, 7.3) and the 2016 central

Tottori Prefecture earthquake (M, 6.6).

Key words: Northern Osaka Prefecture Earthquake, Seismicity, Source Mechanism, Active Faults

L BUBIC

2018 (B 30) F 6 B 18 7 07 = 5 58 » Bz, Mk
E,J®ﬁﬁtﬂmfw&ﬁ77w?1—FQWQ
6.1 DG E L, R+ AT, B,

KeZr, b, R ETRE 63, MRIMBRU

AR CBIT B 18 OFY TR TRE SR E g

L. TORRIZED, B¥ 4N, iy 430,
RAERIM, 2FFKSTA, ~ 2352 27,000 A

o, kX TE O, "E"’aj, H AR g, WAk
ETA 754 L ORHBIE LI QOIS TR ST

“'l’;{«% (MOWLAS : Momtorlng of
& @ RN T
E'l'&' SNI=N

v SRR M
Waves on Land and Seaﬂoor)
5 E TV I L, At
®%%$?%Sé(ﬁda)«@ﬁ% R
R—LRX—=TTOHHNEEH >/, 2T
NETIREL Y —DNEELZFHITONTR D ES
05,

-
—

2. AN B ORI

RELE LI TH 2 K-NET - KiKenet [ZB N TAA

18% 00 #2Lf, FHROEDELDIZLB). INF, TNEN298 4, 2374, 77 535 50%
SRS Ry KT =Yy =T, B RRSES =%y hSTAWLE. Y 1T,
* 1% R g v

A 15

— 1 —

SR PR AN SRR MRy N = 28—



SRR P R g2 g

(q_) HRBANAE (b)

SE

MR RAORE

| " Fov e
40° i

b — — -
130° 140 130

Y1

140°

&

it

S

544 2020 ]E' 3 A

521 [gal] (c) 1
s A -

|

il

0 5
20180618 07:58:21

K-NET - KiK-net T &7z (a) s MR FE, (b) S MEAF > h,

-238 [gal

il

(¢) K-NET - KiK-net & ¥ &, 0d T+

JrE B (806 gal, = pkad pkiE) 25 &L 7= K-NET & iﬂ(OSKOOZ) Eﬁ'}f‘” N O)j&%ﬁ "2
Fig. 1 (a) Distribution of peak ground acceleration (PGA), (b) peak ground velocity observed by K-NET and KiK-net. (¢)
Waveforms observed at K-NET Takatsuki (OSK002), whose PGA is the largest among K-NET and KiK-net (806 gal).
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Fig. 2 (a) Hypocenter distribution for 90 days including the

mainshock of My, 6.1. The hypocenter locations
were automatically determined and updated at an
interval of 15 min. (b) Hi-net magnitude—time plot.
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Fig. 3 Distribution of Hi-net first-motion focal mechanisms of the
northern Osaka Prefecture earthquake and its aftershocks
from June 18 to 29, 2018. Only focal mechanisms with
scores (Okada, 1998) of 20 or greater are shown, which
are colored according to the fault type classification using
a triangle diagram (Frohlich, 1992) at the top right corner.
Squares, solid lines and broken lines denote the stations
used in the focal mechanism determination, active faults,
and borders between prefectures, respectively. The Hi-net
first-motion focal mechanisms and F-net moment tensor
solutions of the aftershocks with Myy; ... = 4.0 are also
shown on the right.
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Fig. 4 (Top) Epicenters are relocated by the DD method.
Earthquakes that occurred during June 18-30,
2018 and during 2000-2012 are indicated by red
dots and grey dots, respectively. The Hi-net first-
motion focal mechanisms and F-net moment tensor
solutions of the mainshock and major aftershocks
are also shown. (Bottom) The mainshock and
aftershock distributions, within the same color-
shaded region as the top figure, of the vertical
depth cross-section are shown; northern region and
southern region are on the left panel and the right
panel, respectively.
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(a) Location of the JMA unified hypocenter of the mainshock (star) and its aftershocks occurring within 10 days (black
circles). A red circle represents the energy release point (depth: 13.0 km) used for the analysis. (b) Time-lapse change in
the 4-20 Hz energy release rate and the Mj;,-7 plot. (¢) Cumulative 4-20 Hz energy release by the aftershocks for each
of the northern Osaka Prefecture earthquake (red), mainshock of the 2016 Kumamoto earthquake (black), and the 2016
central Tottori Prefecture earthquake (grey). (d) Same to Fig. (c) except that the cumulative energy releases are normalized
by the energy release from their “mainshock” (Normalized Cumulative Energy Release; NCER).
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