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High-frequency energy release from the middle-east of Iburi district earthquake
on February 21, 2019

B SR BT FE AT

National Research Institute for Earth Science and Disaster Resilience

2019 422 A 21 H 21 WF 22 4ytE, JEIEHG B OB X 33km (L2 IR & 925 M)5.8 OHIEE A5
LTz, ZOHIET 2018 FFALHRE IR AT IR O RIFIZ e L, JBicK) 8km, RS F 1T 4km 7
wu%f%ELTkD(llﬂﬁ)%@ﬁW%ﬁﬂm DIRRERELEZOND. AR TIEAEO

BAAREEARL, RHMERAEROMEBIZEIORE &, #ER L X -7 bE 6
hk4ﬂMT%W@IZw%~%%E%EF%%ﬁ¢T5

fEMTIZSENL D, X 1 1R Hi-net (KiK-net) HUERBURLE GR=#) OMRERIZLEIC 4-20Hz 7
BN RANZAT g VB EREL, 3G EZ 2 BIL T 1R I EIEYEE &V, % 2800kg/m’
ENT TR —EEDORTE DTy R —F 2 ER LT, £7-, a—XEHEEE DE Hn
C, N.YUBH @l 5% KL L 32551 MEEMIEZTT>7-. NNMBEH & N.MBWH &1l /i % i <
6 B S CIIAER BTN X 20T 208 A 572728, Hi-net D& IS T D
KiK-net i iR EEFH O MIHEFLER 2 FE 0 U TRl 122842 L, Hi-net fték & AR 21T o 72, 55
NIHER T N —Tlcor_"a—7 A N — g Ui V&L, =X —igE B OREH
BALEHEE Ui, =3 X —iah fUIARERAEME (1 FARR) ICEE L. fSTICER L%
RT A=, Vp=6.5Tkm/s, Vs=3.74km/s, HCELFREL go=7.3x10°km™, PNEIEEE Q'=1.8x107, ¥
AT B ANARYPEE OB LR O TR £ =0.102,, FHEIEREE Skm & E 7.

¥ 2a T, 4-20Hz HICOT RN X —EHEOHB L JRT~ 7 =F 2 — FIZES< M-T KR
I OAREREEND 8 HUWTIE Mjma3.0 LLEOHIEIL S FIRELTEY, HRRKAEIIAED 12 H
BATFAE LT Mima3.9 OHIETH DH. AREICHT HRARBICL DR F - EOEEITE X
Z 0.08%Tdhsd. K2b, clZ, REIZ iéﬁ%mzw%%%%%k FEEZRKEICL D= RLE—
R & CTHI L L72fi (NCER) OB ZZNZhund. KERAEND 8§ A E TOREBICLHHE
B X —lEHET, AEOT XL F—EHED 023% TH 5. ZOEIEIT 2016 FREAMEOA
= (My7.3, 13%) <2018 B EAR A HIEE (My6.7, 3.3%) KV b/hEw. g, dnifmEfaiR
HEHIEE L0 & NCER 28 1 #MTLL B/ S & 9 59403, n#z L 723507 %4 L7 iR C b AE XY

IRARRIEEBORNKRE S B 25E80130 5 2 & 2/ T . RO BIL 2004 45518 IR iR & 2007
R R ERIC b RS Y.

72k, RRIEHS PR OB O = 2L X —iEH & (3.3x10'2)) 1%, ALEEREGTHEO = %L
XF—iFEHtE (3.8x108)) D I%EETH-7-.

(IR )

AEE AT ICIIKR ST e EER A L L., iR LTSV LET.



1))

2)

3)

4)

2% 3CHR
Phillips, W., and K. Aki (1986), Site amplification of coda waves from local earthquakes in central
California, Bull. Seism. Soc. Am., 76(3), 627-648.
BRBEEZ, DNE—RK, SEEE (2005), BiSCFHMIT Hi-net MiZRGRT O fufn & € Offi S HIE, IR,
52, 57(4), 451-461.
Sawazaki, K., H. Nakahara, and K. Shiomi (2016), Preliminary estimation of high-frequency (4-20 Hz)
energy released from the 2016 Kumamoto, Japan, earthquake sequence, Earth Planets and Space., 68(1),
183.
Sawazaki, K., and K. Shiomi (2017), On high-frequency energy release by aftershocks of several inland
large earthquakes in Japan, JpGU-AGU Joint Meeting 2017, SSS05-05.



l . . . . | ) ) . . L Lo Lo Lo Loy

43.0° -

42.5° -

A Hi-net(KiK-net)
w 2019/2/21 21:22 M ;5.8
O JMA hypocenter (8 days)

A
N.KYMH
(SRCHO9) A -] g
.YUBH
(SRCH10)

NCTS OIWH _ N.HOBH
(IKRHO3) BUH01) ~(IBUH02) L N
CE RE

: A :

N.MBEH
(HDKHO03)

‘ T ‘ ‘ ‘ ‘ T ‘ ‘ ‘ ‘ T
141.5° 142.0° 142.5° 0 10 20 30 40 50

Depth (km)
w N -
o o o
ol b b

H
o
sl

Depth (km)

50 3

FH1X RET e LB R %6<HHT)§imﬁqjﬁiB@i&)§®)§ﬁ (M), BIUAER 8

Fig. 1
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Location of JMA unified hypocenters of the 2019 middle-east of Iburi district earthquake (yellow
star) and its aftershocks occurring within 8 days (black circles). White star represents hypocenter of
the 2018 Hokkaido Eastern Iburi earthquake. Triangles and red circle represent Hi-net (KiK-net)
stations and the energy release point (depth: 33.3km) used for the analysis.
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Fig. 2 (a) Time-lapse change in the 4 — 20 Hz energy release rate (black curve, left ordinate) and the M-T
plot of JMA magnitude (gray circles, right ordinates). The relationship between the energy release W
and Mj is given by logW=1.6M;+2.8 (Sawazaki et al., 2016). (b) Cumulative 4 — 20 Hz energy
release by the aftershocks for each of the middle-east of Iburi district earthquake (red), mainshock of
the 2016 Kumamoto earthquake (black), and the 2018 Hokkaido Eastern Iburi earthquake (grey).
Red arrow indicates occurrence of the largest aftershock (M;3.9) with the lapse time after the
mainshock in the bracket. (¢) Same to Fig. (b) except that the cumulative energy releases are

normalized by the energy released by their “mainshock” (Normalized Cumulative Energy Release;
NCER).
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