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Semi-realtime monitoring of earthquake swarm activities in subduction zones
around Japan

VI ACEE (RURRREER SR 5E0T)
Tomoaki Nishikawa (DPRI, Kyoto University)

BELSHEEHEBREL, T2 ) 0 A L3 MEGRH RS AYH MBS FTH
PCH D, 2011 FHACH T AP HEZE R 2014 45 - A4 T HMEOKGEMANZIX, #EE ORE
SRR TR AN MERESSBIE SN 2, Au—R1) v T4 XY MR AR E)
&, KRB IEMBEUHEPHEN 2 HEEHZFZRTL2IL0HLI LML TS, 2
DT EPS, BELHEBEFHZ ) TIVIALTEZYY) Y7352 1%, KHEOHTEREE <
Je B R % AR I 95 2 IR 2 IR s NS, F 2T, ARBFEIE Epidemic-type
aftershock-sequence (ETAS) E7 )V " & Hlvy, B2 MiEEGE), SRICHSMEGRB ) TV Y 1 A
TEZINV Y TTHVATLARWELL. 72, SOV AT A% 2019 4E 4 A2 584 (2019 4F 11
A ) & CHEBIZER L 72

ETAS £7)Vi%, WEFEL - P2 EFERL — PEFRBORE - FHEARXOELQEGEHLE TEH
TEETNTH L. KBFEIX, ETAS E7 N5 Tl S5 RS A 5 & SEB B S 7z s 3g
AR e iy 5 2 L THEGBOREEZFHL, FHEMEZRET S, AR TIE, BARL
D S5O0 (HARME, TEEE L7 7, EKiEE PoEE) (2800 2% WEEE) & T
DOXRE L, IO OMERZ 4 11 BOBITHEEIZSE L7z, BI2E HAER XTI, B,
=FEh o 3 HEIC, BN T 7 XA - R, RO 2 SIS EI L2 SHISINR, 2016 4R
REA MR FRIISE L, 2019 SE 1R P 0 s FR R IR, BUARIEl L o> 3 s & AT L 72,

T3, BTN A (AR CIZMZ: 1 ER, HAREEEDIOMEE CIl3MZ: 3 £, #E
A, WEEM, SR TIEaAE 20 £/ 128 LM, 3 UL EoMELY KR T—nftihE s s u sk
BT OMERIGE) GEEE) 2S5 L, ETAS EF VD5 DO0/85 X% (u, a, ¢, K, p) #HEET 5.
WIZBFEIHP T ETAS B 7V 5 Tl S N A MFR SR (i) V2 51555 5. RBICHEBICHE
WS N7-REFAE P SN L RS AERE LB L, ETAS E7)VIC L 0 EBIZEI S -z
SRR P OMERAER Y FEIHCTCELMREFET L. BRNREROFEOFIRIILU T OE) T
5.

1. ETOMRETLHE (¥F—7 v ME) 2 0L DOESR,

2. ¥—=7 v MEDS 20 R E TOZMBIIH LT, ZOMENS Y —7 v MHEIEAERY T

T, HIEZAEL — b RS L, 2R (transformed time) Z 5HE T 5.
3. BRI SN ZWEMZUREE TART Y VoM E W T, FEBRICEN S 7z ERs A
FOMEEBPER SNLERLEIHT .

4. 2L 3OFMEE Y =7y NHIEDNS 20 HETE TCOHMBELETITHRD KL, 20 BOHEDH Lix

b/hEVbox sy —7y PHEIZED H TS,

5. 1-5 OFNEEFENOETOMEITHD KT

— 374 —



MR T BRSO 1038 20204E3 H AT

FREDENT Z D OO RKMEORIRIGEIR, K2 IEMEEH S I ) RIGE) 128
FL, RIATLDRINSOMBEIGE) % W 2 WEINH) (ETAS £ 7 I)VIZ L 1) FEH T X LHEEHMHE
FIARNEE) ) & LM TE 200 L7z, T OME, 1982 4F, 2008 4F M, 7.0 FKI IR 58
EHTE H O G E)E 0.01% LT, 1996 45 10 H M, 6.9 H IR #EE OB FIEH B O HE2iE S %
0.1% LUT O 2 7R L7z, 2011 SRR AR HERT O 2 H225 3 H 6 H £ TOMREIFHE) X
ETAS €7 WV CTHEBTE 2MEED0.15% TH ), HBWEELEETH 7. $72, 20184F 6 HD
B AT —20) v T A Xy M) RGBS 0.01% LT OBEF IR WEREZ IR L7

Dot 2 4 13 SIS BT 4R ST L ICHEI T D BT AT 2255 L, 20194 4 H»
SHAE (2019 4F 11 ) £ THEBERYICEH L7z, MR R IE Web X — T ETREIL TV % (hitps:/
sites.google.com/site/tomoakinishikawahomepage/home/ 4 H O HFZ G ) ). 20194F 4 H22 59 H £ C
DFAEM T, PELEESR SN[ (ETAS EF )V CTEHTE 2 HEMEAT10° LLF) (26
ThY, 956 HOREARESILHT (10* LT ) (E1HD) &9 Ao+ BH AWM (10° DUT) (B2 )
OMEEE TILERD 10 km BEOHHTY A5 ) 7 Lz, 2o OMENENL ETAS £ 7))V
THEBTEX DRI O TR, M5OI FMBUHBRICHERIN TR DL H 5755, Rl
WIS Tldzzv, 72, 201944 A5 9 B £ TORERMITIT M, 7.0 b o> KHFE 13T SIS A
THAELTBELY, HELRRENAONIE6HO) B M 7.0 L EOKMEORHEHE CTH - 7-
BOIIXO0MTH - 7.

2019 4F 12 HLARES RS A7 A 2 ke |1 EH L, KR O A BIRAY TG B 2 KR 72 FR = PRI 5
TN TN A LTRSS EZHIEY. T, KMERNICLTRE 2 RGBS EET DI T
b, REGHBEFH S HNIL T RHBEPFEAET 2D THRVnE W) ZEIFEEPLETH 5.
Gk, BEORMERTOMBGEN DS, RMETFHISH T 2K 27 L 0H A Z ERrIZ5T
filis 5 TFETH 5.

W AREETIE, AT LES # 0 7 L RIEOMEES) (R AL E LA BEL
TREHH L LT

23 SCHik
1) Ogata, Y. (1988). J. Am. Stat. Assoc., 83(401), 9-27, doi:10.1080/01621459.1988.10478560.

- 375 —


https://sites.google.com/site/tomoakinishikawahomepage/home/
https://sites.google.com/site/tomoakinishikawahomepage/home/

MR T BRSO 1038 20204E3 H AT

ETAS parameters: alpha, c, K, p, mu Number of events since 1999
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Fig. 1 An earthquake swarm activity in the Kumamoto study region in June 2019. The left panel shows epicentral distribution
(black circles) on and before 27 June 2019. Magenta circles show epicentral distribution on 27 June 2019 and in the
preceding three days. Red stars indicate earthquakes whose probability that the ETAS model can realize the seismic
sequence is lower than 10”. The black solid line indicates the Kumamoto study region. The right upper panel shows the
temporal change of the probability. The right bottom panel shows the magnitude-time diagram.
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ETAS parameters: alpha, ¢, K, p, mu Number of events since 2016
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F2 X 2019489 HFE TSI O BESMESE) . AKNIE 201949 H 27 B2 5= HuiE COBERGAMA (BA) .
FEROOIIE 2019F9 A 27 A5 3 HATE COMGE . RVEIL, ETAS ET7IVIC L ) EHHTE DERD
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Fig2 An earthquake swarm activity in the Tanegashima study region in September 2019. The left panel shows epicentral
distribution (black circles) on and before 27 September 2019. Magenta circles show epicentral distribution on 27
September 2019 and in the preceding three days. Red stars indicate earthquakes whose probability that the ETAS model
can realize the seismic sequence is lower than 107, The black solid line indicates the Tanegashima study region. White
squares indicate tectonic tremors detected by Yamashita et al. (2015). Orange solid lines represent the seismogenic zone
of the Nankai Trough and the slip distribution of the 1996 October and December Hyuganada earthquakes (Yagi et al.,

1999). The right upper panel shows the temporal change of the probability. The right bottom panel shows the magnitude-
time diagram.
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