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[SO9]AM-1

chairperson:Kaoru Sawazaki(NIED), Koichiro Obana(JAMSTEC)
9:30 AM - 10:30 AM ROOM B (Symposium Hall, International
Science Innovation Building)

[S09-01] Derivation of probability density function for
interval maximum amplitude of continuous
seismogram
*Kaoru SAWAZAKI' (1. National Research institute for
Earth Science and Disaster Resilience )

9:30 AM - 9:45 AM

[S09-02] Focal mechanisms of aftershocks and stress field
in the focal area of the 2018 Hokkaido Eastern
Iburi earthquake
*Yuki Susukida1, Kei Katsumata1, Masayoshi
Ichiyanagi', Mako Ohzono', Hiroshi Aoyama', Ryo
Tanaka1, Masamitsu Takada1, Teruhiro Yamaguchi1,
Kazumi Okada1, Hiroaki Takahashi1, Shin'ichi Sakaiz,
Satoshi Matsumoto3, Tomomi Okada4, Toru
Matsuzawa4, Shuichiro Hirano5, Toshiko TerakawaG,
Shin'ichiro Horikawa®, Masahiro Kosuga’, Hiroshi
Kataog, Yoshihisa Iios, Airi Nagaokag, Noriko Tsumurag,
Tomotake Uenom, the Group for the Aftershock
Observations of the 2018 Hokkaido Eastern Iburi
Earthquake (1. Institute of Seismology and
Volcanology, Faculty of Science, Hokkaido University,
Sapporo, Japan, 2. Earthquake Research Institute,
University of Tokyo, Tokyo, Japan, 3. Institute of
Seismology and Volcanology, Kyushu University,
Fukuoka, Japan, 4. Research Center for Prediction of
Earthquakes and Volcanic Eruptions, Tohoku
University, Sendai, Japan, 5. Nansei-Toko Observatory
for Earthquakes and Volcanoes, Graduate School of
Science and Engineering, Kagoshima University,
Kagoshima, Japan, 6. Earthquake and Volcano
Research Center, Graduate School of Environmental
Studies, Nagoya University, Nagoya, Japan, 7.
Earthquake and Volcano Observatory, Hirosaki
University, Hirosaki, Japan, 8. Disaster Prevention
Research Institute, Kyoto University, Kyoto, Japan, 9.
Department of Earth Science, Faculty of Science,
Chiba University, Chiba, Japan, 10. National Research

Institute for Earth Science and Disaster Resilience,
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Tsukuba, Japan)
9:45 AM - 10:00 AM

[S09-03] Seismicity in the Japan Trench outer-rise region
off Miyagi based on OBS observations
*Koichiro Obana1, Tsutomu Takahashi1, Yojiro
Yamamoto1, Gou Fujie1, Yasuyuki Nakamura1, Seiichi
Miura', Shuichi Kodaira' (1. JAMSTEC)
10:00 AM - 10:15 AM

[S09-04] Improvements of seismic activity model for
probabilistic seismic hazard assessment
*Nobuyuki Morikawa', Jun'ichi Miyakoshi?, Hiroyuki
Fujiwara' (1. NIED, 2. Ohsaki Research Institute,
Inc.)

10:15AM - 10:30 AM
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physical processes

[SO9]AM-2

chairperson:Kazuyoshi Nanjo(University of Shizuoka), Kohei
Nagata(MRI)

10:45 AM - 12:00 PM ROOM B (Symposium Hall, International
Science Innovation Building)

[S09-05] Seismicity prior to the July 2019 southern
California M7.1 earthquake
*Kazuyoshi Z. Nanjo' (1. University of Shizuoka)
10:45 AM - 11:00 AM

[S09-06] Successively occurring large earthquakes in the
world (2) -Successive occurrence and
simultaneous occurrence of same class
earthquakes-
*Tetsuo Hahsimoto', Takashi Yokota®? (1.
Meteorological Research Institute, 2. Aichi Institue of
Technology)
11:00 AM - 11:15 AM

[S09-08] Temporal change in size distribution of the
earthquakes around large earthquakes in the
continental crust of Japan
*Kohei NAGATA! (1. Meteorological Research
Institute)
11:30 AM - 11:45 AM

[S09-09] Variation of activity of felt aftershocks: An
application of the modified Omori formula to
aftershocks of the 2019 off Yamagata
earthquake
*Kentaro Hattori, Ichiro Nakanishi' (1. Kyoto Univ.)

11:45 AM - 12:00 PM
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[SO9]PM-2

chairperson:Makoto Matsubara(NIED), Masahiro Kosuga(Hirosaki
University)

2:45 PM - 3:45 PM ROOM B (Symposium Hall, International
Science Innovation Building)

[S09-10] Small repeating earthquake beneath the Tokai
region
*Makoto Matsubara1, Hiroshi Sato® (1. National
Research Institute for Earth Science and Disaster
Resilience, 2. Earthquake Research Institute, the
University of Tokyo)
2:45 PM - 3:00 PM

[SO09-11] Spatio-temporal distributions and activities of
deep low-frequency earthquakes in volcanic
regions all over Japan
*Ryo Kurihara1, Kazushige Obara1, Akiko Takeo1,
Yusaku Tanaka' (1. Earthquake Research Institute,
The University of Tokyo)
3:00PM - 3:15PM

[S09-12] Low-frequency aftershocks of the 2008 Iwate-
Miyagi Nairiku earthquake revisited
*Masahiro Kosuga' (1. Graduate School of Science
and Technology, Hirosaki University)
3:15PM - 3:30 PM

[SO09-13] Migration of microseismicity and subsequent
aseismic adiabatic expansion after the
termination of injection in Okuaizu Geothermal
Field
*Kyosuke Okamoto1, Li Yi2, Hiroshi Asanuma1, Takashi
Okabe®, Yasuyuki Abe”, Masatoshi Tsuzuki® (1. AIST,
2. Osaka University, 3. GERD, 4. OAG, 5. JOGMEC)
3:30 PM - 3:45PM

Room B | General session | SO9. Statistical seismology and underlying
physical processes

[SO9]PM-3

chairperson:Takane Hori(JAMSTEC), Hisahiko Kubo(NIED)
4:00 PM - 5:15 PM ROOM B (Symposium Hall, International
Science Innovation Building)

[S09-14] A mechanical model of regular and slow
earthquakes
*Takane Hori' (1. JAMSTEC)
4:00 PM - 4:15 PM

[SO09-15] Patch distributions of tremors and growth
process of ETS.

*Keita Nakamoto1, Yoshihiro Hiramatsu1, Takahiko
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Uchidez, Kazutoshi Imanishi? (1. Univ. of Kanazawa,
2. AIST)
4:15 PM - 4:30 PM

[S09-16] Spatial properties of slow earthquake activity
and its geophysical and geological environment
*Kazushige Obara' (1. Earthquake Research Institute,
the University of Tokyo)
4:30 PM - 4:45 PM

[S09-17] Spatial relationship between rupture area of two
large inter-plate aftershocks of the 2011 Tohoku
earthquake and slow-earthquake activity
*Hisahiko Kubo1, Tomoaki Nishikawa® (1. National
Research Institute for Earth Science and Disaster
Resilience, 2. Disaster Prevention Research Institute,
Kyoto University)
4:45 PM - 5:00 PM

[SO09-18] Spatial distribution of b-values related to slow
earthquakes in the area encompassing the Kii-
Peninsula and Hyuga-nada regions, Japan
*Keita Chiba' (1. Institute of Seismology and
Volcanology, Faculty of Science, Kyushu University )

5:00 PM - 5:15 PM



Seismological Society of Japan Fall Meeting

Room B | General session | SO9. Statistical seismology and underlying physical processes

[SO9]AM-1

chairperson:Kaoru Sawazaki(NIED), Koichiro Obana(JAMSTEC)

Mon. Sep 16, 2019 9:30 AM - 10:30 AM ROOM B (Symposium Hall, International Science Innovation
Building)

[S09-01] Derivation of probability density function for interval maximum amplitude
of continuous seismogram
*Kaoru SAWAZAKI' (1. National Research institute for Earth Science and Disaster Resilience )
9:30 AM - 9:45 AM

[S09-02] Focal mechanisms of aftershocks and stress field in the focal area of the
2018 Hokkaido Eastern Iburi earthquake
*Yuki Susukida', Kei Katsumata', Masayoshi Ichiyanagi', Mako Ohzono', Hiroshi Aoyama', Ryo
Tanaka1, Masamitsu Takada1, Teruhiro Yamaguchi1, Kazumi Okada1, Hiroaki Takahashi1, Shin'ichi
Sakaiz, Satoshi Matsumoto3, Tomomi Okada4, Toru Matsuzawa4, Shuichiro Hirano®, Toshiko
Terakawa6, Shin'ichiro Horikawae, Masahiro Kosuga7, Hiroshi Kataos, Yoshihisa Iiog, Airi Nagaoka8
, Noriko Tsumura®, Tomotake Ueno'®, the Group for the Aftershock Observations of the 2018
Hokkaido Eastern Iburi Earthquake (1. Institute of Seismology and Volcanology, Faculty of
Science, Hokkaido University, Sapporo, Japan, 2. Earthquake Research Institute, University of
Tokyo, Tokyo, Japan, 3. Institute of Seismology and Volcanology, Kyushu University, Fukuoka,
Japan, 4. Research Center for Prediction of Earthquakes and Volcanic Eruptions, Tohoku
University, Sendai, Japan, 5. Nansei-Toko Observatory for Earthquakes and Volcanoes, Graduate
School of Science and Engineering, Kagoshima University, Kagoshima, Japan, 6. Earthquake and
Volcano Research Center, Graduate School of Environmental Studies, Nagoya University,
Nagoya, Japan, 7. Earthquake and Volcano Observatory, Hirosaki University, Hirosaki, Japan, 8.
Disaster Prevention Research Institute, Kyoto University, Kyoto, Japan, 9. Department of Earth
Science, Faculty of Science, Chiba University, Chiba, Japan, 10. National Research Institute for
Earth Science and Disaster Resilience, Tsukuba, Japan)
9:45 AM - 10:00 AM

[S09-03] Seismicity in the Japan Trench outer-rise region off Miyagi based on OBS
observations
*Koichiro Obana1, Tsutomu Takahashi1, Yojiro Yamamoto1, Gou Fujie1, Yasuyuki Nakamura1,
Seiichi Miura', Shuichi Kodaira' (1. JAMSTEC)
10:00 AM - 10:15 AM

[S09-04] Improvements of seismic activity model for probabilistic seismic hazard
assessment
*Nobuyuki Morikawa', Jun'ichi Miyakoshi?, Hiroyuki Fujiwara' (1. NIED, 2. Ohsaki Research
Institute, Inc.)
10:15AM - 10:30 AM
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Derivation of probability density function for interval maximum
amplitude of continuous seismogram

*Kaoru SAWAZAK|'

1. National Research institute for Earth Science and Disaster Resilience

EHREDOBHN

KWEDOERICIIRENEGHRT 270, MEEHEHELETEEIEWVWICERY ALV, PEPSKEEZHIY ERR

EETIZENHREE D, TD&LDREBMRMBEEEZN ST FEOMENFREHMET 2AEE L

T. &, HEFREHKLT—ERETI & OXREZAIRIE (Interval Maximum Amplitude, IMA) % 557 BX

U, TOHELHEEBEFARDFEMNMRREI N (Sawazaki, 2019, SSA) . IMAIE (EEE) Frechet®
(Non-stationary Frechet Distribution, NFD) &MEENBIBEDFHD—FEIC L7 D T EMREBRIICAH SN T

BY. NFDEZAWTIMADOFERFRHAZTORAADBAINTWS, LA L. IMADZRENFDIZ L7=h' D HDER

HESRE. NFDERET B/ A—IHNMEZMICEDL I ABERERF ONMCOWVWTIK, BEBELERILIN

TWiW, $[E. Gutenberg-Richter (G-R) Bl AF% - FZER, ¥/ -Fa1—REIRILF—BEBHEELDHE

R IRIVF—BEREEFARBE ORBRFRAEEZHAEDE T, IMADNFDIC LA D & & 2 ERmINICE

& NFDZHRET B/ XA - DMBEFWLBEERZPALSMILIZDT, ®RET .

SR8 H
G-RAIE K7 - FEAIHM S, FEHISORBERt t+dt, ¥V =F 12— KM M+dMOEE THRE T D HE D
nix

n(t,M)=Kt*10™MdtdM (1)

ERIND, LELAREZR - FEADCEEIITIROEHRT, F/z, WERIRILF—WEMEDEIC
logW=a+BM (2)

I RILF—HEEEE (ERMERFE) c&MEDEIC

logz=6+7YM (3)

DIFHERZIRET 5, = HIC. EREEREICH T 2 MEEFDHKRKIREXA

x=CRS(W/ 7)"?rexp(-Q" wr/V) (4)

LB ENBERET S, TITR S, do Q'L w. VIRERZNERESNEE. Y4 MEIEE, SEHEED
B, NIRRT XA =%, ARFEN. BLUSEEETH D, CIILLAIERTHS, ULEDXEHEAEDES
&, tTtHdt, X x+dxDEE TR E T 2HEKIREOENIZ

n(t,x)=At"x ™ 'dtdx (5)

ERENB, TIZT

A=mbKC™R™S™10™* )/2mdeyn(-mQ " wr/V)/In10  (6)

m=2b/(B-v) (7)

THd, RARIEOHRENHEEDRAZET /87X —49mid. b, B. Yy DilAEHLETERIND, KR
IBOFREMEZETZ/ T A—YAIL, HEFE (K. b) . #HEFOIXILF—8ESH (a. B. §. v) . T
FUE—EE (n Rodo Q) . 1 MEE (S) ICEDBRIASA—SDEABDETREREIND, BRI
RAERTNTA—% (p) IF. KFHK -FERADODNFIA—9EFALTH S,

BIESEIERICENIE, REFAICLADPWERT 2HERLH (5R) OBEDHIEFrechetp e s, (5)R
Mo, BBEE+TOBICRE T 2 XKERAIRIEZD RIEEERDHECH

G(z,t)=exp(-ATm'z™P®) (8)

cBHNG, B)RIE GEEE) FrechetnfmERUBEEFETHY. AL m. pD SEDMII%/NT XA —4 Tigih
IN3, BRTEBHgT

g(z,t)=9G(z,t)/3z=ATt Pexp(-ATm ' z™tP)z™" (9)

EEHIND,
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DEDEHIZ, MEREEHOLIYIEREHE ERTHIMELS (LA > TrEBEEEEARHRES) . D
2REBDOHEREZEBLBWVGEICKYIID, 7272, thEREBEBOLNY EB/BBTELRVWEETE, 2T
DB TAE-RERIHI’B UCHERAA/-EY, DOmEBAAICESRWAAT A=Y EHRE2HBE. 8)R
EERDBAHFEZELL ZENTE S,

HERER

AHMERAVWT, ¥ =Fa— RERERRV(NDRICTRIBELB/ICLEDDRELSHERL. 2)°@)RX%=H
WTMEXICEH# L, T=60sDIHAEDIMAAEE L-EREHICTY, EHHTIE, K (ADAHICHE, X

a) . b (AEmICEE, ®b) . p (Bc) DENSA—F AL HLBADEKEBRLEFATRLTY
%, KEKELTD (ADH%EKELT D) FAE., IMAREDRERERBICEWTERENICA CEIETEMNY
%, bENEL (mENSL L, ABZEIL) 5848, IMADREMICIENT 27213 TIER L, IMAD E ZED
SFENEN D, pERKELTEHEIMADKBIRENREL 25,

FLHERE

PEDESIC, ¥7=Fa—K, IXIF—EBHE, TXILF—HEEFE. BLUOKRKIREOEORBRRAHL,
5. WSODWDIRENDTTNFDEEH L. NFDEERT 2 3@ED/IZ X —FA, p. m%E, HEETHWLNS
MBEDHAEDLEE LTRBETZIENTERL, INSIFD/NRATA—F1F, BHISINEIMAICQ)REH T
2 ET, KIMERERBEBREURICERIRIEICHETRETH D, AR TR LUEROBRRICED
&, ERMEHTHROBFERBL T, 907 2FHLTICAEFTHORBERLICIERE - FATEZLSICR
22 ENHFIND,

A AMAREBFE - EFMHAB ERMERVEHRERWCE) 7ILY A LARBEEEB T HUFEDORH
1 (GREHES17K14385) o DXBEZITTWVWET,

IMA (m/s)
IMA (m/s)
IMA (m/s)

o 1 2 3 4 5 6 0 1 2 3 4 5 6
Time (hour) Time (hour) Time (hour)
BIERBRICKYAERKLT IMA DTS ERALIN\FA—FDTIAILMEIR, a=4.8.
p=25. 6=-23 . y=05 . d=1.0 . C=10"(J/s)"*m"%s . 0'=0.002 . S=1.0. R=1.0 .
V=3.5km/s, w=2 7T X5 Hz, r=20km, K=20000s"", b=1.0, p=1.1, K. b, p ZE LS 1=
HEEDEIEE a b, c IZENTNEREDLEEY,
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Focal mechanisms of aftershocks and stress field in the focal area of
the 2018 Hokkaido Eastern lburi earthquake

*Yuki Susukida', Kei Katsumata', Masayoshi Ichiyanagi1, Mako Ohzono', Hiroshi Aoyama', Ryo
Tanaka', Masamitsu Takada', Teruhiro Yamaguchi1, Kazumi Okada', Hiroaki Takahashi',
Shin'ichi Sakai?, Satoshi Matsumoto®, Tomomi Okada®, Toru Matsuzawa®, Shuichiro Hirano®,
Toshiko Terakawae, Shin'ichiro Horikawa®, Masahiro Kosuga7, Hiroshi Katao®, Yoshihisa lio®, Airi
Nagaokas, Noriko Tsumura®, Tomotake Uenow, the Group for the Aftershock Observations of the
2018 Hokkaido Eastern Iburi Earthquake

1. Institute of Seismology and Volcanology, Faculty of Science, Hokkaido University, Sapporo, Japan, 2. Earthquake
Research Institute, University of Tokyo, Tokyo, Japan, 3. Institute of Seismology and Volcanology, Kyushu University,
Fukuoka, Japan, 4. Research Center for Prediction of Earthquakes and Volcanic Eruptions, Tohoku University, Sendai,
Japan, 5. Nansei-Toko Observatory for Earthquakes and Volcanoes, Graduate School of Science and Engineering,
Kagoshima University, Kagoshima, Japan, 6. Earthquake and Volcano Research Center, Graduate School of
Environmental Studies, Nagoya University, Nagoya, Japan, 7. Earthquake and Volcano Observatory, Hirosaki
University, Hirosaki, Japan, 8. Disaster Prevention Research Institute, Kyoto University, Kyoto, Japan, 9. Department of
Earth Science, Faculty of Science, Chiba University, Chiba, Japan, 10. National Research Institute for Earth Science
and Disaster Resilience, Tsukuba, Japan

(1) IELoIc
2018%F9H6H, JLBBRERREHE (M,,,6.7) (LT, RBEHRBEEMIR) AA%4E L7, Katsumata et al.
(Earth, Planets and Space, 2019) IC& % &, AEDRHE L TUTD2OEIFO D, FE—IC, XEDER
DFERZF30kmLETH Y, BERDMIIBDOREEMEH20 kmEUXTH B DICLERTEWL, FZIZ, PRIEFD
HLBIZALRELAEBREXA A=A LBEEIT B A RL, PEERARICMTREE —HLA
L\, Katsumata et al. (2019) ZAEBERIEFEDORED, LEF - FE - EEE3DICKAT N B RICEER

L, AEOWIRIEHEDO/NSWVETHIBCHEY, Z0O®%, LHREEBORTLFBMBENBY 2RI LZE
WO ETILERIBL 7=,

AR TIE, BEIREEOREDEBREAAXLBELZHREL, BAA U NN—=UaVERIILYEBRBEOE NS
HWE L7, IREEOEREMMLE, EENRMEZFINEEIEVEZD, BREADZXLBERAWLRS
GOWEIIRHETH >IBATH B, /=, BONLBRHIGZDER DT & Katsumata et al. (2019)HMRIE L 7=
BFEETILE DL AT 1=,

(2) F—4 @8
RIRMEREEERNS10A31HE T, LBEKRE - RERAFMEMEAN - AMKE - REXKFE - BEESX
2 ZHEBKRZE - SARIKE - REBKREHKARAN - TEKRZ - AR ERMARMIEE CERFREE R %X
L7, AR TIE, ORISR EEESAS (LBEKXKE - [RKT - Hi-net) OPEHWIEIDIRLEIZ %
FALTERANZZALBERE L, RBEIXFERALTVARL, BRADZXLBOHEICIE, HASH
(Hardebeck and Shearer, 2004) =B\ 7=, O, Katsumata et al. (2019) O —RITHE REEEE % R E
L7ze HASHTRELZEBRAAZXLBEOAN, HBEDRLV, Quality A, B, C Dfi#% 21, Hardebeck and
Michael (2006) ABFE Lo A v /N\—2 3 Vik%#EA L 7=

(3) #ER
ABOERA N =X ABELMT2ERES N, TNEDOMIEM,1.005M,5.7TH o7, ZDMA, Quality
AB241{8, Quality BA266/8, Quality CA 1557 570 AA Y A= avickds, BEETORAE
ISHEDORAEERIER—FEEATHY, FEDCMTHROPEORAE LRAMMTH 2, RAEIGHEHDMEE
&, ERERICEVWTEBNICIFEEAEELLTVWARWD, BALLICIKZEBMNELEIR SNz, BREOPE
TlE, BALHA05ISEL, BMINMBEORANBERET 5, £/, BREOEETIE, ISHLEH0.7I5E
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<, POEBRDIENGETRERY 5,

A
ARIL, 201 SFRERRBUEREZEA, HARFOBRENRE L UVIRFOERRARNSF/TLONL

TYERWTERZT>THEY EY. 2018FEIRREBBBREGA VL —TOEK, AR, SKFRL
OEBMWMEBERICEDL O TWEALICDLWRHEBLEFXT,
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Seismicity in the Japan Trench outer-rise region off Miyagi based on
OBS observations

*Koichiro Obana’, Tsutomu Takahashi’, Yojiro Yamamoto', Gou Fujie1, Yasuyuki Nakamura',
Seiichi Miura', Shuichi Kodaira'

1. JAMSTEC

20113 B ICHAE LA-RALAHELRE, BAEBEOEBMEBAT VY —F4 B TIE. XKEFTL— MAET
HMEMNERICRELTWS, BEREFOT VI —F4 ABUTEVWTIE, 2011F4BH 52014F48 ICH T
T. BEMES (OBS) #AWVWAMEESH/MEYRLERINTEZTEY ., FEI40kmfHEE TIEMBE DM
ENRELTVWB I ENRENTWS(Obanaetal, 2012), Th5DERITIE, /KL DDZ < DFFE & B
ICHZ AHMERSRZAVWEZOBSHERINTE Y., BEEDIFE A ENKREE000mE UIRWBTICR SN T
Wi, KIR6000m%A B R 5B B8 ISR ER R EEEOBSORAILIT LN OHED SN T WA, EEEHIC
BFZEAIBOTRENICITDONALIFTTH o7z, —H. 2015FLUEICITbN-BAEEILD (=

M) BLUEE (BS - Zigh) OBEHMNST VY-S54 ABICH T BB TIE. ERLEIhABREE
OBSERWABRIAEREIN, 7Y —54 ABICH T2 HEFTEHNEALSHMCA>TETWS, HlzIE AR
BB =R I, 1933FEMBAM=[EMEICEAEL TV & BbN 3 EFSHKE7000mICET EEH
FEETRELTVWBIEMRASONTS Y (Obanaetal, 2018), BEBROBSERBWEHADEEMNTEIN
TW3, £IT. 2017F9ANS2018FE7HICHI T, BSHEHEARFEDEBHME LA S CISEEERICEW
T. BRBEOBSZ SV E45ADOBSEAVWIERANEABUERELL, ZOBATIE, BEMEZFEAL
35RICHEWVT, 2017F9BH 52018%28 (—E8IE3 B) FTEAAZTR>TWS, F/2018F3AHS 7
BICh T TUEEEBEDRFI60km N 5 100kmDEEFH IC10mDOBSAE R E L TEA A EHE L 7=,

R TlE, OBSICK B EMEIBHBINSAANY M ERH LD, FETRIAIZTRV., 1 RTEETCERAEE
TRo7, BRAEICHEALLEREEEIX. BEICHUERRAITITONEMREZSEICLTVWS, HERBIC
LZEBDOENICEAL TR, AR EICES FETH CPSERIKR S BEZEPKOEIEZREEL SR RMIE
EEHELTHELL, £/ PRUEBEEZAVTERAD-ILEHE LT,

BoONLER2mASIE. 201 TE3RT11HORILAHMEDL402% IEBE BRI TRE L /ZMW7.6DIEREME
DOERBABOREZFHN % IELH. 201 TFRILMARTEFERITERIEL LAEXEETL — NASROME
BB LTWBIENRINTVWS, BREANZXLE, 2014FFTOERHOERERBKIC. 77

Y =4 BUCHE VW TREI40kmITIEE CEMBREOA AZXLAEH L TH Y, FERMNICKEAZLIZRS
niw, —A., SO0 AHEH ICIE. BSEEREHALELETII—F4 AFITEWT, M67 5 RDHME
PEHEELTVWS (2017F9821HM6.3. 10H6HM6.3. 11THA13EM6.0) . HIC10B6HDHEIFEIR
DTIAFEICOBSHERBINTH Y., ABELZNICHES REFINFEMICIRAONATWS, ZOMEIF. ER
BTERINILRILAN - FS5—RUBENTERICE > TVWBEHOTRELTH Y., REREROIERAB
DERDMEBEMICE >THHLTWS, FILAD - F5—RUEERBXEBEDT7 VY —54 AWICEL 0%
LTWaH, BFLEEREITL <AL, LI XY MeIhTWS, —A. 1933FEBM=EMED &
DBRKBERT V5 —F4 AMEDIRICIE, BEOUBHL EE) L THRIRT 2 AL TER S T W3 (Uchida
etal, 2016, Obana et al, 2018), SEIDEAFERIL. EROEMENEE L TGEHNTI2HFEIRAT-EDE
EAibNb,
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Improvements of seismic activity model for probabilistic seismic
hazard assessment

*Nobuyuki Morikawa', Jun'ichi Miyakoshiz, Hiroyuki Fujiwara1
1. NIED, 2. Ohsaki Research Institute, Inc.

1. FC®IC

hEAEMRHERISIC L 22EESFRME DS 5, BRANMEEF MK TIE. BAEDLTRET S
BWEERIFLIZDETOMELAEERT 570, ERMIEZH SN LCOHRELICK WHENETIMEShTWL
5, ERMIBAEHSHLDODBELICK WHHEIX, BEICRELAMEDT—% (A4907%) ICEDL, HED
REZBA, HE BEEZETIMMELTS Y., RIMMAXREEFEEZZII T, EATL— FDOZXVWHEADK
EEOBAY, RABEBEORELREDETIRELTHhNZ, LHALANS, FILHAKEE DEDFR
BAEBEFEBEEDLDICERTIMIDVWTEHRBAE LTERINTWE, £/, FHR30FIEERRIRREE A
ERERELLMEICLY., ETIVEDGR+DREBAEELMER >z, TOLIRKREREZ T, ERET
BaHoONLORBELICK WHHEDETILRRICAIT KT 21To7,

2. RibAKREFEHMEROMEN YO DERY AH

FAb AR EAMEDOREFTDIEA4BRELTETVWEEDD, 2019FE3ARK A TIIAEHRLERID1.5E12
EOMENRELTWVWS (MERAEZEER. 2019) , I T, YZHBRBICBVWTAERICRE L LMER
HORBEREARARABRAXICHTIEH, EREFTOMEFHL NIVETRELAFAN O ERRFEE A2
ETILERET .

3. EERXSDEMEREL
ERMBADHOHNLCDHDEELICK WHHETIE, BEAMEORPTMPIEEAESE EROBHFICEOVT
KoShiEEasfe LM 2 A%, MBMICKS LARAERIL0.IEDA v 158 s L THM
THEHAEEHALTWVWS, TDOb, BIZEOAEICHITREEESICOVT, REDHEICLZHMREE H
Nl OLRWHEFEETILOEEE WVHYEBEAEHIST,
OBEHICHITBEATL — hDFWHE (HRBAHE)

2016 FE1T1H22HICKRE LI-RBEEHDHE (M7.4) X, BEATL—MOBEAMESEMIhTWDE (HE
BEZER, 2016) B, ZTOERAMER. RITOEEXLSOAMITIRTEERBELABRL TV, 22
T, XEFAOBISICH -2 HRANMEDRIBR D AEMT 5, JDEE, BEOMES L UHRBEDKE A
E (M7iRE) OEA2EETEZLDICEARALEETL — N EEFEI10kmERRE CHEEIE LTED LD
ICL. et AR TR, biEdE, FE~NERES. mENS 7. HRE~EAEZESICHIT TOEETA
TERRELTHRET D, —AH. BRBAICOVWTLBEOBEEA T TICHRESNTWEEHEDD, XEREE
IC& 2 BEEICSITIMBEREATHME OV 7 b TRINTWVWSAETESTEAHNOMBILIRTDMEEX
DHIHELTWS, ZI T, WN~EREFSOEA (R FiE) OBEBICOVWT, RITEBOEAICIEERT
%,

OfEMNZ 7UADEE (N> 7) EHaE
FEBEILFE—/NERBEBEAWVICOWVWTIE, BESHABOMEE T TICETIMELTWS—AT, BiEb
SUYBLUVEAZEEEDESE (MS57) @AAICDOWVWTIE, BEA T, INSICDVWTEHAREER S %
BRET D,

OFI0FIEERIRREIMEEZ 1T T

TR 30EIBERIRRESRE LRI HNA0kmTRE L7z, HHICE W TIE, FX25kmE TIEhRRAHbE
ELTETNMEEINTSEY., ZEY EFVHEIX TR TEIT100kmIBEDNDRA S TAMEE LTETILES O
TWh, —AT, BHETZHEMHICOVWTIE, 1982F B MhihE L ZFOREEFHNE2HFT AT, FS
25km~45kmDOMEFE = FIRICE T ILE L TWe, dLEERIRREMEOEREICOWTHHIHE SR
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Room B | General session | SO9. Statistical seismology and underlying physical processes

[SO9]AM-2

chairperson:Kazuyoshi Nanjo(University of Shizuoka), Kohei Nagata(MRI)

Mon. Sep 16, 2019 10:45 AM - 12:00 PM ROOM B (Symposium Hall, International Science Innovation
Building)

[S09-05] Seismicity prior to the July 2019 southern California M7.1 earthquake
*Kazuyoshi Z. Nanjo1 (1. University of Shizuoka)
10:45 AM - 11:00 AM

[S09-06] Successively occurring large earthquakes in the world (2) -Successive
occurrence and simultaneous occurrence of same class earthquakes-
*Tetsuo Hahsimoto1, Takashi Yokota® (1. Meteorological Research Institute, 2. Aichi Institue of
Technology)
11:00 AM - 11:15 AM

[S09-08] Temporal change in size distribution of the earthquakes around large
earthquakes in the continental crust of Japan
*Kohei NAGATA' (1. Meteorological Research Institute)
11:30 AM - 11:45 AM

[S09-09] Variation of activity of felt aftershocks: An application of the modified
Omori formula to aftershocks of the 2019 off Yamagata earthquake
*Kentaro Hattori, Ichiro Nakanishi' (1. Kyoto Univ.)
11:45 AM - 12:00 PM

©Seismological Society of Japan



809'05 Seismological Society of Japan Fall Meeting

Seismicity prior to the July 2019 southern California M7.1 earthquake

*Kazuyoshi Z. Nanjo'

1. University of Shizuoka

KEAN T 2T MEE T, 2019FE7R480ICY T =ZF 12— RKM6A4DHMEHIFEEL., ZOREGH)IC. BER
REIEESEIC L TM15 kmBEN/ZIBFARC. M7 TDOMENRE L, HMICR2 &, M6ADMERER, bER—F
BAABICETEZRHOMETREE., TOEHOILRIGESH. AA—FERABICET AT o LIETEIERL
LTW3, 2L T, 203w S5M7.1DOMEDIIEA RIS L 7=,

KB LHIE LT, 2016EREAMENDH S, 2016 F4814BICEEAMBDILE TME.5DHE A2
&, 2H#%(16H)IC. BET SME)IMETM/ 3DMENREE L. MESDOMENSM7 3DMEX TICEE
MERNEMBTT 2L, MAIMBTM/.IOMEDRNICT L R Y v THdH > - aTEEMEA R S /= (Nanjo
& Yoshida, 2017), T DI, AMEE AMEDOEDFZHDOHR ZIBET S & T, KMENGRT 2558 %
RAONZAEELHY., COMRITSEOMEREFTAOHRDOEREE LS,

FITAMETIE. MCADMERELRE, M/ IOHMEETICRELAMERSZHET LA, AVWEFESE

&, =57 UR)LT - ) ey —RI(GRANDLESE., HEDEFEDIREBEZEILEIEZ 5 ¢ {&(Lippiello et al.,
2012)ICE DK<, hEDREFMEZHISCGRAITELTE, MEF—MRICTIEWMEZ &5, bEMNNE W
A, NEWHBEICH L TRKEVWHENEBHNZOHTH S I EA2RT (MENKE VEHIL Z0M), ERKIERER
o, BEEZEISHICEOHEELH S ZEMFMENTSE Y (Scholz, 1968), £/, W DHDKMEDEIICZED
TEIERRIA R AHE THEDMED - 7=3R&EH D B (e.g., Schorlemmer & Wiemer, 2005; Nanjo et al., 2012,

2016), ZDZ &iF. HMERLERICERMETRANEN >/ & ETBT S, —H. ¢fEIE. FEE HICH
ENERLTRETIHRICA =D >1). Tk, WMEHNEENICIES DOHKRICA 2720 <) EFHET 2
EBIETH D, 1980FERLEDOEAIL T 2N =TF DT —4 % ¢ BTN LI=ER. KHEMELLL)DFAERZ
IAEDLKIZONT, ZOERMETHEDEHRAR SN E WD HRENH 5 (Lippiello et al., 2012),
bEDEZEESHEN S, MEFEIOILER TM7. 1 DMEREFICEDDEFI=0.7)E>1=Z £H'H

Mhotz, £, EILFERIDOELN S, BEEEHIC, LLEMRKZHDOMBMILLE)NER L THRET BHRIC
BoTWEZEEPh2-(mAKEIFP=1.5), TDLIBRERIT, OMBZOFHTIEIR SN o7, UL
Mo, LAERAIT. KEHOMEMILUL)NERT 2HRICA /I T, BVWHELIRAShEZEER

%, o T, WA E,h Mg, S, M7.1OMEDIEARIE L /-msEELH B,
J—OVISHDFEICEDE., MEADHBEDHREIZLY., M7T.1DERMETIIEES 2 RET 2I5NH1E
{72>THY(Steinetal.,, 2019), AARDEREFE LRV, KMENMGR T 2HHEIRABLHICIF. &
RHITLIAMERDISNHREAMHET DI ENEETHEIEERLTWVS,
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Successively occurring large earthquakes in the world (2) -Successive
occurrence and simultaneous occurrence of same class earthquakes-

*Tetsuo Hahsimoto', Takashi Yokota®

1. Meteorological Research Institute, 2. Aichi Institue of Technology

BEENTHEDRVDOBENIGDIODEERNFESN, ZOBEOERELREINL, HRICHIT B KFE
WEDHAEMEICOWT, BEET>TELMEERM, 20174 ). SEHIZ, CTOFEESEIXPPENT, &@E
Z7DMEORHBD—DOTHEZ2EZHPHBMOHEDL > RABRBEDOHMEDHHK EEXKDOMEDL D ICHEELRE
EBOEEHD L S BIREN, HEROKEEMEDREICDOWT, HFAICHETSNZISC-GEM version5.1DF—4
(1904—2014F) = HWVWTHHET 3 Z EAHEZMRET 21T o 72,

RHOFREE EBEDOMES TdoubletE WA %1%, doubletDHhEDHAZLIE, Lay and Kanamori(1980)IC & %
SolomonfE & DHME, Kagan and Jackson(1999)IC K 2R DMEDBFT R ELZRHDEDD, TOEZE L
T, 2ODHEOMECLIFZEREERICOVWTEENTIEA W, £2T, ZI T, doublet& L THEEMDH Y
ZORMEOHAEDLEELBENS < HET S0, PPBAEICEDEIICLT, M+0.3, ZEREEREd x 2;
logd=(0.5M-1.8) (FEOKERR(1962)D21%) , BFEEI1TFL L THRELTo>/. i, BRORS
&, WO PHOREELEEEL, 150kmklkE L, M72L EDMEAETRE L, MO/NRE2MI#MBA A
LT, BEZTo7%.

FETHEICH T 2R GEMEOEARN LEEOREICE>-EDIE, EEEHFTLOICLT, 252@N‘HMEIN
. TOA, LTHEBI1DOEX)EBHEHEOTEAIM7.8=M<8.6MEFIMNINEH Y, HiFHENIFELRIC
FELEA(ERX)IE13ME, SEURIESE®RE)ERY, 22T, 1707FFEAKkMEHIME6 EINTWVWBD
T, TNEYPI VA, POREDORKEZHOMEOHEREMEAZRTICR Lz, M8.6LLEDHE (Frx) DI fE THIF
A RTHE, 1957AleutianittE, 2005Sumatraitt®, 2011TohokuthtEDIERICH SN

7=. Aleutian#thtEDE Y TIX, 1986FEM7.95 £ 19965FEM7.88 AN I NTWB A, /N RIMETH
3. 7z, FTOBETI965RatsIslandttELNFEELTH Y, FODEETIE, 1906FE8H17HMS.3 (A, [E
HOFDME8Y 5 ADMEMNISCGEMICIFZEFEINTVWAWVKL I RO TEENIKNE) OHMEP2014E
M7.92DMENREEL THY, NSO TIEFHANEFRTH 2. Sumatraltt EDIEETIE, 2012FDHET
NEEDHEIN MBI TWBED, JEWVW-TEWVWWEEZ S, TohokulttEDIEEEH 1938FEMT7.95%
1968 EMB.2DHMENMHEEINTWED, TNOHHIEE L TTohokuttBICR > b IFTIEHRWVWDT, FltpeE
A%. #EB, 100EREDEHASRICLZ2HMEEUINSIE, BENS 7DEEERABEOHEDOHRREDOERER
HeZ&lE, PERVEEIMHDLOITHS.

ZIT, MEM7.2H 5 LT, doubletthEN LK AS5NZVOEVEEEDICEB LD AR 2 (REH
#(IZUSGS K U'Lay and Kanamori,1980)IC7Rd. K <HHNTWB19715F, 19744, 19755 (Lay and
Kanamori, 1980)D#iEAHHEINTWS. HEDRELNSKHERZHEL, PBLZOMEBEICERMEZER
FRABIEERIN L W) THRAERSAVWESITRLE, 1971 EDOME & RERBEER, MPHRIEOIEENEA
5H, 1916FEM7.96(+1920FEM7.81) >1919FEMSB.I5(FE AR L LD EHWVWAEME LWL, PPE
EAH B, 1983+1992F-2000F(#§1) 1’H 5. ZEDOMUBREORELH DN, ALLIRTARY
TA—DHIEINTWEEDICBAS. £/, 1974FRER) & 1975F(FR)D—H T, 1939FEM7.820#E
DEEFHHIBEINTVEELIICHERZ, EHFEABREOBERMEEARLTVLWEEMLIE LRV, ZORICAR
BREDDBEYRLABESNSDD, LHrLANS, ZOLIBBERITFEEL TLARL,

ISCGEMZERWT, miE N7 DES - AFREMECHKEMEEZIRL THLD, BRAREDIE, LARHLREHET
ZEDNELVWEDSICEDNS.

BiEE : ISCOISCGEMver5. 1 &b TWARE W,
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Temporal change in size distribution of the earthquakes around large
earthquakes in the continental crust of Japan

*Kohei NAGATA'

1. Meteorological Research Institute

TEk28%F (2016%F) RRAMELRE, WMEZMHDI LOLBBFROKRELENRELED. ARESL LIEE
ICARELFROMBICH T 2HEADEERICOVT, RO TRBFIEE>TWVE, DK I BRARELMEFR
FRICIE, MTBEILE CCGRAID bENARICIEBMNT 2MRAELH S I ENMEHINTS Y. TORDOMEERHIC
& WEORLEBREORKEELLZ T TR, BRIEELITORAELIZEY 2ARENMERINTVLS
(Bl Z (¥ Gulia et al., 2018, GRLl, Z£Z T, ZD& D BFBAAKNAHREINBELFOELIEL S Z & %RiIR

I REELGHEREROBRALOPPEWERR T — I TOREREEDFOEREOERZEEL. BT
HNRRERRED DL E DBEREEZANS O DB R4 2,

INETICT BT, 1997F 108 LU, 2017FF TCORRKRT—TTIEERER W T, 2004FLEICH
ADREEMBRATHRLE LML EDIE (FAM7.3) 2XRIC. BREMICE T B EI40kmELEDHEE
FOREIEENFEDELE AR, REJEED G OMBITICIIF LA BRFENMRERINTWSEH, SEIE. ]
ERSEE A DBEEOELLERARD EVWIBEEALD, /Y5 X N v 712F% [Amorése, 2007, BSSA] % A
WCERAYOIVHIBETETCVBHMEDTY I =ZF 21— ROTRE (Mc) ##E L. Mcl EDIRETGRAID AL
WDII>TWBERELEBEDbBEERLEICIVHEETZEEEIC. bENSHEINZHEBEIEELIR &
BRI SNIZDENERBIHNE DI DN EKSKREICK IR, £/, GRAIDNSDOHDRREDIEZRE L TIRES L
TWBnfE[FiE, 1978, thE2 |2 EBICHELZ. TNODETE, WRBEERDITRTOREDERNS
W L-—EBOERT 2ERET — 4 ICIERER L 7.

WRBEHLNEEOHEEEICHEARIFLEZIER[MRAT —ILE LT, HEREME OFHMNLRERA[FE,
1961, SRR ER]EAVWTHE LZREBORRLEEEL L, SRINECEREMIEEUTOER%
HWH L ERFE=BALER. SREORERICHER, L TREZRDbEIEL R>TWVWE I & =R
L7 ZIEOFBEIITRIEICE Y EAZH, #ih. RRMEREERDL S bEIEIMLIED. BHALS
1ERENMNTT—EDEICELELIERANROND, TDLODEDOLEICIE, WRMEREFOPRBEE,
RIMERERDHIBRELEIELEZVL6r AUBOARREEZB WL, bEDEMOEEIX. XEWVWEDT
0.1FBETH o7z MCIIIRBEDOREZRMEDORERICEL ML, —EDEICELEL ETICHIEEDHE
BAEETZH. ZOBBIZERO bEDEMDBEESRICLERS EEW, nfEld. YRBERLEREZ TETED
BT ZDIEDNHZEDOD, BR1.7T~1.9BEDETHEELAZEIIRESNATULAL, 2D &iE, MclEDIR
BRSEEAHRMMEL TLICOOBRER>TWEZEERLTEY., LBD b EDOEMAMcOETICERT %
ZETIERWT EEZEMITTUVWS, KSREDHR, GREIEIZEEICELRZFEIMESHEH, HICHRHE
HEBRICEZERINDD, IN6DT—9%2RBRVWTH, LEOKRIEIZEDLRW,

EERROERIE. GRRID b EATREMRIGAZDERDISHG L FEZ/HSE, ZRNNEWVEE b ENMEWN
A % #2 & W D TR DR [Scholz, 2015, GRLIERAFMNICR A 2, T74b5, HEICH D BREELT
DIHAETICHIG L TOEAEIML 7z & DFERMITETH Y. ZDFE. bEOPPREAMLERBAREIL. TR
WMEICL VBRI NEBEADZDEROREICEDIGHDOBEDICEL Y ZEMICEBEINANSHERERRK
BICELBEVWTWKBREZEARLAEDEVS BRATERTRBEVWNEEZEZITWVWS, bEDOEL EBHEILD
BARzHRT 27D, BERMEHOER L T2 %Z0.71L, 0.5LE L TRKDOENZT o/ & I 5. BITNRE
HEEDBIFEDEDEMENAREKRIHBEEAONLED, WRMERMOFENEESMEZHET 572DHD
THREBRT—IMEONZBFNM DAL, PARGBERIF/OATVLARWL, FIZ, 2014F11 A OREFRILER
DHE (M6.7) ICEIL TIE, BRIEEBOSLUADHBICOWTHENY &, RAERMETHEMET IS EWD
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fthE ITFDORRNMEOND, Thik, FAEDERMEDERENLEEDHETCAERObENAECHESIN
DI L. AERIEZTNUADFANRERNHEELHTOARBL A2 EDH S & ICK UIERHICERMEDRHE
METTBHEEZIOND, bEDOERETIEORAEICIE. TDLDREENAEFHOLHEDTILDEESH
HE-ORHEEFDS & FEICIERINTWS [ X IEWiemer et al., 2002, Adv. Geophys] & Z 3 Tlk#H %
B, LRROFERIZ. ZOLIABFELESCELTH, REOKRESRIEICHD M RbEDEMNIZEEICE
TBHIEETERLTWS,

Stk AN REEZBY T L EHIC, WREEAZ/NEEICHEI L. BFFNAEREIOE(LH LB OFER &
EDELIICEARLTVWENEVWSIALEDTHREEITOFETH S,
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Variation of activity of felt aftershocks: An application of the modified
Omori formula to aftershocks of the 2019 off Yamagata earthquake

*Kentaro Hattori, Ichiro Nakanishi'

1. Kyoto Univ.

Dependence of activity of felt aftershocks (K value) with epicentral distance has been studied by fitting
the modified Omori formula (Utsu, 1961) to the aftershock sequences of the off Southern Yamagata
Prefecture earthquake of June 18, 2019 observed at eight seismological stations in Yamagata and Niigata
prefectures. The aftershocks used in the analysis are limited to those whose epicenters are located off the
coast of Yamagata prefecture or Kaetsu area of Niigata prefecture. The fitting of the modified Omori
formula is made to the time sequences of aftershocks with seismic intensities greater than one at each of
the eight stations. The aftershocks with seismic intensities greater than one are called felt aftershocks in
the present study. Because the data set of aftershocks located by JMA is used, the fitting of the formula is
also made to all the located felt aftershocks. The interval of two hours is adopted after several trial fitting
of the formula to the data. Three intervals are obtained from the origin time of the main shock 22:22 of
June 18 to 4:22 of the next day. The values of p=1.3 and K=20 are derived from fitting the formula to the
data set of all the located felt aftershocks. The value of c=0.1 is assumed. The values of p=1.3 and c=0.1
are fixed and K value is determined from the aftershocks felt at each of eight stations. The results are
summarized in Figures 1 and 2. Figure 1 shows the numbers of felt aftershocks at three time intervals for
each of eight stations, the best fitting formula and the K value for each station. Result from the all the
located felt aftershocks are also shown in Figurel. In Figure 2, the values of K obtained for eight stations
are plotted as a function of epicentral distance. The K value plotted at epicenter (O km) is obtained from
the data set of all the located felt aftershocks. Figure 2 may show the decrease of the value of K with
increasing epicentral distance.
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Fig.1 Frequency of the felt aftershocks for interval of 2 hours of the 2019 off Southern Yamagata Prefecture earthquake
and lines with p=1.3, ¢=0.1, and the best values of K estimated for modified Omori formula (Utsu, 1961).
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Fig.2 Relation between the value of K of the modified Omori
formula and epicentral distances. The K value at 0 km is
determined from all the located felt aftershocks.
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Room B | General session | SO9. Statistical seismology and underlying physical processes

[SO9]PM-2

chairperson:Makoto Matsubara(NIED), Masahiro Kosuga(Hirosaki University)

Mon. Sep 16, 2019 2:45 PM - 3:45 PM ROOM B (Symposium Hall, International Science Innovation
Building)

[S09-10] Small repeating earthquake beneath the Tokai region
*Makoto Matsubara’, Hiroshi Sato® (1. National Research Institute for Earth Science and
Disaster Resilience, 2. Earthquake Research Institute, the University of Tokyo)
2:45 PM - 3:00 PM

[S09-11] Spatio-temporal distributions and activities of deep low-frequency
earthquakes in volcanic regions all over Japan
*Ryo Kurihara', Kazushige Obara', Akiko Takeo', Yusaku Tanaka' (1. Earthquake Research
Institute, The University of Tokyo)
3:00 PM - 3:15PM

[S09-12] Low-frequency aftershocks of the 2008 Iwate-Miyagi Nairiku earthquake
revisited
*Masahiro Kosuga1 (1. Graduate School of Science and Technology, Hirosaki University)
3:15PM - 3:30 PM

[S09-13] Migration of microseismicity and subsequent aseismic adiabatic expansion
after the termination of injection in Okuaizu Geothermal Field
*Kyosuke Okamoto', Li Yi?, Hiroshi Asanuma’, Takashi Okabe®, Yasuyuki Abe* Masatoshi Tsuzuki
> (1. AIST, 2. Osaka University, 3. GERD, 4. OAG, 5. JOGMEC)
3:30 PM - 3:45 PM
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Small repeating earthquake beneath the Tokai region

*Makoto Matsubara', Hiroshi Sato?

1. National Research Institute for Earth Science and Disaster Resilience, 2. Earthquake Research Institute, the
University of Tokyo

1.1xC®IC

BAmEATIE., 74 VEVEBITL—NIEENZ DL —FYT7 T L—MDTFIEHAATWS, ZDT
L—MERTIH.,. BEAMENINEITHERYBRLEELTEY., SEROREETFAINTWS, RiEihig &5
ARZ 7, COERMEREHORIKICAET 2, INETH, MEBE (FPARY T 1) TOMEYRL
WMENSTL—MERTOIRYEIHEINTE - (FlZIXNadeau and Johnson, 1998; Igarashi et al.,
2003, Uchida et al., 2003; Matsubara et al., 2005) , Bi&RIZLFRMAZRAR BRI EXEETL— PP
T4V EVBITL— DI —Z T TL—MDOTITEHAE 2 OMIFHICE W T1979~20035F (C BHR R EER
@ (KT-net) %2000FLUEIISREMEBENME (Hi-net) 2 BALTEL, BAMNS 705D T L — MER
ICBITB2ITRYEZHET 27, BL)IAOMETELORBHIHICE WNT, MEYRLIMEZ#ENTL <,

F—% - Fik

R#R137~139°, Jb#E34~36° DI H W THKEBFADKT-netPHi-netiC & W 1979F8H ~2017F 128 %
TRV =ZFa—K (M) 1.5 LDOHEH152,333FDHENIAREB I N, HHMEICH L TABEOT (K
10km) LIHDOME DR = HEHEBEGREOGEN R E Lz, BERHHI-netDERIRICH 175 ETEIHND D
1~8HzD/NY RIRR T 4 )Y —%BRALEEFICOWT, PREOEIZEDTHEINSSKEOEZEDSHEETE L
IE. SEDOFEHEY NMEWSGEIZPREDOEZED1RFEIA S40MBE DRI IC O WTHEBERE ZFE L2, BEEIC
EENBEEEEH T, ERERH100 kmEL R OIE A LA ETO.95L L DHERERE A F DRI A ER S nrzith
EDHAEHLEZMEUME S L THE L (Matsubara et al. 2005)

3. #&R

3,525 DMEN 57%221,0727 )L —TD/NMEVR LIBEDHEAEDLENE SNz, TOHRAS2FLLE#EL
TWB/MEY R LIEIX3 48MEDHEN 572251,0597 IV — T TH o7, BRI15~25kmD 71 JEVEBT
L— M EERFTEELTWVWR EEZONSEAUMBIRD/NEY R LR IBERHMECHREMES L UW
HEBMTREL TV, 2055, FUMEORBERBRIEI NS 70BN TVEARST7 kmfETH Y
TU—MRRELEBEDREAACHALAEEDRAEMETHZ I EHH, ZOMRYBRLMERT
L—MERATRE G RECHNMNMIBEEEZ 5N D,

4. ZFm

TL—  MERMETRELTWS/NEY R LIEICDWT, Nadeau and Johnson (1997) OBERAEZAWT
RTZFa2a—KRDOLITARYFEEAMEL, TNFNERTMETIZ0.2cm/E, ILREFEHTIX1.4cm/ET
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Ho7, Seno (1993) ICLNIETDEEHDTARYFEEIZLO0cm/FETHDH, NMNEVIRLMEISHES L
BZIARYFEILKBICTFE>TWB I &g h o7,

Igarashi, T., T. Matsuzawa, and A. Hasegawa, 2003, Repeating earthquakes and interplate aseismic slip in
the northeastern Japan subduction zone, J. Geophys. Res., T08(B5), 2249, doi:10.1029/2002JB001920.

Matsubara, M., Y. Yagi and K. Obara, 2005, Plate boundary slip associated with the 2003 Off-Tokachi
earthquake based on small repeating earthquake data, Geophysical Research Letters, 32, LO8316,
doi:10.1029/2004GL022310.

Nadeau, R. M., and L. R. Johnson, 1998, Seismological studies at Parkfeld VI: Moment release rates and
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Spatio-temporal distributions and activities of deep low-frequency
earthquakes in volcanic regions all over Japan

*Ryo Kurihara', Kazushige Obara’, Akiko Takeo', Yusaku Tanaka'

1. Earthquake Research Institute, The University of Tokyo

KM DFESEEFRHE L, RAREOBEEOHEBICHRTHEHEERBNMBEVNEVWSIHHEEL, SREKFDHY
A7IC& B EFICKLMIBORERZTT10-50 kmTRET S, ZDEL IIBEREIDHDHRENHI20—-30 kmiC
B3 (UNE -, 2017) =8, EFREEDEF{EIEREINTVWS. LHL, EFIUTIEEZ10 kmffik &35
kmfHETD2DDEE TEAR L THRE L TWB (Nakamichi et al., 2003) i &, BRI RHICIEMLEISEWND
H5., WMWTOMEREE & OLLEAR T, EEEEHOAREE 2 IXZDORMICESREREEDERIA DA T
52 EDD, KIUMEREOBRIFEBEBRMEOREICEAS L TWVWEEEZLNT WS (e.g. Hasegawa et
al., 2005). KR TIE, FHEFRFMEOFEINHEE LV EREICKD, TOREANZZILICEDLZEEEE
B3 % 7= IZNetwork Correlation Coefficientix (Ohta and Ide, 2011) IC& 2 EROBREAIT o7/, £
=, IRFOAYOQThOFREERRIMEET Y TL—MELT, ¥vF K7 1JL%% (Gibbons and
Ringda| 2006) # AW TEHRET —9 H 52004F4B Hh 52018F 128 OHIBE CREERRMEDKRE 1T

, 2ES2#HE A FRICHERFHI-netDERIREZFRA L THYOTAER L. A9 OTDEREICIE, &
ﬁ/*ﬁf‘éﬁ‘?%f“/7 L—bMIxy FLERREREMEOREERELZRAWVWT, HhyOJ7hOFEMERKMED
PEREITOT-.

ERBREDHER, FEEEFMEOERITS I TLEBHEAICHOML CVWHIETEHRONEGEHICES
L, £z, FEAEDOHIFICE VWTEHORDONSIBREBRIFICOMNZ Z &N o7, ILEERTTIEEA
EARICHS kmBERT4DDRROERICOMS. £, ZOERDEWLEIRERRMEDKMBERSEIC
LK BDHEDBEREIFITHIGT 2. D, FEMEERMEDOERIGIMIINICEHREFEEL, —EHFFOERTIE
BAL&IBRANZZALDREBERFMEMEVRELREELTWVWREEZAONS.

RIS, BEAEBICEL > TSN I —TBICRSMEREMEDESORBEAER LI-hdO s 2AL
T L. ZOER, FHERRMEDENIFA—MBRTE /I —TEBICKECERSZ I END
ol R CIRRBERRE’EITHEEPICHREENRL — NTRET D7V —T &, BERNQTEEDL
HEBNTRET DIV —THEETS. HRAEEPLPESL, HETREBNICRET 2 RBERRE DM
I2, RRZEE (ELihiEkz, 2019) PEAEEIEFWEDORWI I —TORBEREMEERR I N, O
RiF, HRKUADT T THEIBICHE D HTRBORANERERRMEOERIBEO—HDA%BIBT 5L D%
MECTLERLTETCWEZEAETRET .
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Low-frequency aftershocks of the 2008 Iwate-Miyagi Nairiku
earthquake revisited

*Masahiro Kosuga'

1. Graduate School of Science and Technology, Hirosaki University

&I

RILBADOHFRBR I Y MVREEBTIHERFHEENRELTVWEY, REOEEEMEEAICLY, i
FORBICHBWTHEBRMENREL TWBZEMBHELNMIR>TEL [HFO - th(2018), /NE - b

(2019) 1. HRREMERRMEDOREA DXL DRI, BLCEFEIHFEATRETI2BEEDOMEDRE X

HZXLDRAERATDRTHZZ DD, MR ERRMEORERREND I EIZEETHD. —A, KW
REHAR N THRE L7-2008FEF - SHHNEMEOREFICEARBEENEEFNTWVWE I EP’RESINTWS

[Bh KRR M FTAT(2009), K[RF - KK (2009) 1. INE - fh (2010) IFZDRMHIARAELEEREL
=%, SME&Frequency Index (LLF, FUEEFY %) ZAVWTERERIMEDKRE & BRORFZEMIMICDL
TOERNAETRSTEDT, TORBRERET 3.

BHikET—4

FIEIZ, BRKETEE SEBERTHOZARY MURBLLOERAREHE LTEESN, BEBEIEHT 2 LiEWE
DREVEDEEZES. SOORITICIESKEAERAV, SEKFEEHIE10-20 Hz, KB SEHIE2-4 Hz& Lz, &
AR & BRREIE, 2008 FEF - SBREMESERESRUNIIN—FICL2505AW . b, FEDORA
EEHAEH LY ERED /1 AL WERIRIZRE, SIRE /1 XDRARY MURIELA L Z WE%E O S
BEICIEFME % KD TULARLY,

FIEDQ2 L ZTDER

FMEDE R TS ALlE, E—RP-02BREDERDGISAVEEATRTS, 1 FRAADOTF—ILHARL, Thd
BEREODREEZRLTWS. FUEBIMEEROESWAERECKRIATES I EDFARTHS. FIfEE< T =
Fa—ROBICIFTVWEDHERBENH 2D, REOABLEZLHHZ YV =F 21— R25KEBDHE TIFKFHED
EEIRN

R ZFa1— R25RBOMEBICDOVWTFHEDEEAOG 2R3 L, BRAKOREIIEBNICELE >ADHFER
FTZENDHDB. ENSHIE, (1) AEOERE ZOIES, (2) REBOILET, (3) LAIREE, S FEAICH
hrhNy S R5—, (4) BEILDORS5~10 kmDEE, &KL T(5) REHEHEE (BFALUDOILILR) TH

%, IS, BEKEI-ROSHRAKM ARV TERRBEARE LZ/NE - 8 (2010) DOFEREH
RIAFNNTHZH, (1)E)ICDWTIR&L YBRBELSHEST-.

BRARMEREFHDORT, (A)G)EANTSREELSHETS. TN 5 DOHEETIIENNERRE TELA

BETEOMENIREL TWHELMRTES. —7, BAKMBRRIREFILAICEELOHTS. IhoDRE
TREEARORELHMELANOBAZITITHHT D, COBRADITIFEE - ENOERBOMHN S TIHERAT
BIERETERY. (NMEQDEHIIBABRDERFEERNIANVEHICHIET B DD, REDFSICLHE

ISHETOMEIANY ZRMRLALEDONE LNV, S&RIE, ROBAKRE OLLBRE ZED, BRKRE
DREA N =X LDFRBPEHEDTL.
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HEF : AR TIE, 2008FEF - ERAEREASRKREH NS L UM KB ERMFRATHI-net DERIKTY %= &
ALFELL..
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Migration of microseismicity and subsequent aseismic adiabatic
expansion after the termination of injection in Okuaizu Geothermal
Field

*Kyosuke Okamoto', Li Yi?, Hiroshi Asanuma’, Takashi Okabe?®, Yasuyuki Abe*, Masatoshi Tsuzuki
5

1. AIST, 2. Osaka University, 3. GERD, 4. OAG, 5. JOGMEC

RSFhRMIG TRAIEEEDOREILZRSZHIC, 2015FEITHEIKABRD THOhN (10

B :2015%6R-8R, 2EA : 118-12R) ., FXEEFIKDRIC, HEHMFICKELIR (HRSR, 1A
4R) DBUNEEFT TERAShAM/IMbERSZFAL T, [DEETIKA , [E-EEEIKF], (H—
EUREFKE , [EZEIEEIKE , TBZOERETIKE] OHEICSTT, REESHBEZAAZ7DOT
HRET 2,

BNEDA RN MREICER LT, 1,000HzY > 7)) Y I TIREESINAT—2ICx LT, P, SSEOBHZHEHA
B %ZTo7, BIC, RESNBNMMEERICHLT, BEERZANABLAEBRI SAIBNZERTZ I L
T, LYUEDPRELHNMNMEESTRZRDL, BIC, RIDEHML TWHMEARBEEEAAKRAN, BWEFKIC
HFWERETEBHRINEEERENIELBZ2 I LICEBL, BELEMBITICEY ZOHEER A7z, ANEMICE
Y, BEKDOEE - REZEZIFZEETYHM TSI %28, ULOEHZBLT, UTOZ&ZBHLNEL
7o

CEHEIEKABIC—E L TERNBMUNEER (Mgs1, Mgs2) 28R ELE, ThOMNEEKORBAAEZRLT
WBHEBEMZRELDE L .

- B—EEEEKRICHICE L 2BUNEERF(Mgs3) 2R E L7z, ZOBNBERIZERENDGREICE T
FLTWaHaZRELNE L,

- BTENREEKRICKE, FCAGHUNMEERRRE LDV EZFE L, BEIC, EEHEW EMgs3iC &£
DAERKRSNIRIEET, MEAFREKOEROEVRLAELCTWESAREMZRH L.

UEDzE &Y, EPBEAMNNNEERRNEZTO & T, BEEIKICHEIHTREAFRAUTESZ &EHD
N7,

FFRIZIOGMECOMBARBRAM IR T 2 ZEMA NhMAIEETM - EERM O—RE L TiThhi, Z
ZICEE L TREDEZRLETY,
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Room B | General session | SO9. Statistical seismology and underlying physical processes

[SO9]PM-3

chairperson:Takane Hori(JAMSTEC), Hisahiko Kubo(NIED)

Mon. Sep 16, 2019 4:00 PM - 5:15 PM ROOM B (Symposium Hall, International Science Innovation
Building)

[S09-14] A mechanical model of regular and slow earthquakes
*Takane Hori' (1. JAMSTEC)
4:00 PM - 4:15 PM

[S09-15] Patch distributions of tremors and growth process of ETS.
*Keita Nakamoto1, Yoshihiro Hiramatsu1, Takahiko Uchide?, Kazutoshi Imanishi® (1. Univ. of
Kanazawa, 2. AIST)
4:15 PM - 4:30 PM

[S09-16] Spatial properties of slow earthquake activity and its geophysical and
geological environment
*Kazushige Obara' (1. Earthquake Research Institute, the University of Tokyo)
4:30 PM - 4:45 PM

[S09-17] Spatial relationship between rupture area of two large inter-plate
aftershocks of the 2011 Tohoku earthquake and slow-earthquake activity
*Hisahiko Kubo1, Tomoaki Nishikawa® (1. National Research Institute for Earth Science and
Disaster Resilience, 2. Disaster Prevention Research Institute, Kyoto University)
4:45 PM - 5:00 PM

[S09-18] Spatial distribution of b-values related to slow earthquakes in the area
encompassing the Kii-Peninsula and Hyuga-nada regions, Japan
*Keita Chiba' (1. Institute of Seismology and Volcanology, Faculty of Science, Kyushu University
)
5:00 PM - 5:15 PM
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A mechanical model of regular and slow earthquakes

*Takane Hori'
1. JAMSTEC

HEK, HEONIVWEDHSLKZEREDET, FLRETIHMCLILST (BREALIMBLZERT 2WE
BEB>TWEY, IRYDFIRREICRZIYPEBREARLR >TWEZYLTE) | BERTRNEBLULRIRSE
WaT 5, TOIRDTEWIE, BHEERPICTARYGELE (TRYICKEL TREMETT2) OREEF TN
WEZREL. AT —IVICHUEBIBIRIILX—E TR FERH. RT7—ILICEKELRWVWISHETEZ2RE
TBHIETRIETED (Kb - #MH, 2002) ., 2L T, HARRAT—ILSRELARETOMEDHKL B
(1 DDOMEBEEOITARYDENYALIFTERL, RABFEDOHEDORE) X, HIZIEX., TRYUELICKAR
RKEZOAFDNRY F&, ZOEERORHN 7SI I IHNAMEEZFEOODERMICT VY LI HIHE, %
DHERICTANYSHLERH LB E D LD ICKHEEZRET 2 & TKRIETZS (Ide and Aochi, 2005) ., Z
ZTRAYVMNIRZDIE, ZENRS VY LRIEMEDL., BROFTAITHENICEETZ2H5DOTHY., The
AT —=IUKREDTRY FLARIEAEDI DI ET, NEWRT—ILTHRE > BHIBESBANICIEZ Y ST
W AR > TWBEEWS ZETH B,
—AH. oK UHER, RT—INIZEKFELTIRNYDGEREESFIRECES LD, RESN-LUIIRFHER
T=IREBRRAT—IVIZIECTERZEMDEZ 6N, BABZHEKE L THRONTE, LHL, Zhod'i
EEIFRHOBUEE AT —IVKEEEAF >EMEIARNYVBERTHBZENHM>TETWS (Ideetal, 2007,
2008; Kaneko et al., 2018%) . WoK UHEL, MELRAKICEAMIANVIRKRTH Y., #EEEFRICTAY
HZREL. TNUEICALHIrDNZEREE (BIEHEHKA) 25252 & T, ZORZBVWERIETESLRE
n3, EERLARBRAZETILIREINTVWEN, HEEERZEMNE - 7 —IUKEEEZETICIRZAZET
i, ZOEIBRAZETI TR, BEMNALES V4 LS 2 Dstochastic ETILT#H 3 (Ide 2008,
2010; Ide and Yabe, 2018) ., StochasticRETID S5, EEMARLEAY #FA L 7zIde and
Yabe(2018)DEFIVAEH T, AR > YHEDETILITHRELTWSE Z EIE, TRYDEHKEILED S
HEPITARYICTL—FENTZEEIMISHIDHETA>TWEB I ETHD, TRYEZBEUE LNy F
NERMTIRYAERBIEDLIICRESINTWLWS (Ide and Yabe, 2018; Ben-Zion, 2012; Collella et al,
2012742 E) HDEHNIEX, TRERTRY ZFDEDHIIETELRWVEE %D (Shibazaki and lio, 2003;
Matsuzawa et al., 2010) £ D, FELELITARY ZR I TEDOFDICHHEPTRY FEREAETTL—F
%M F% (Ando et al, 2010; Ariyoshi et al.,, 2012) £DEH B, HEI—DODTL—FDMNTAHIE. TRV
{LEEBEA KREL TBHEDTH B (Hashimoto and Matsu'ura, 2000; Liu and Rice, 2005; Nakata et al.,
2014) , 22T, WEDAFETIORA v bH MBORKDOERAAFHEMNNIELTANY OEFEEZ LD
ZUHBEEF ->TVWEZE, oK YIEAREILTVLWAHEIZ. TBOMEAEI L TVLWIHBDERIERY
ABERTHDIENZVWI E, IHIC, WBOFRSBTIHRENATWOHIC, RBTREBAYIIEVNI &
ZD=HOICTARNYFBILEEENAKREZ LN & (Kato et al, 2003; Marone, 1998) A EET hIE, ZEENAS
VELRHEERELZHEOETIVICH LT, &KW IRYGBEEHAERE S LELITT, Feahp o< Wit
BERTETICRDZEDEAFTIND, TRNYBLERELSAZVEWVIDIE, TARYICHT 2EEDOETE
BINSL, TRYICTL—FMNMFDDT, FERIICTARY REBRIEDIRDZBEVWET DI EICRY, KT RY
£ RKIEIND (Hori and Miyazaki 2010%) . 2%V, HWEDETIEBALAEETILTI DDNRIXA—4 %
EEIDEITT. RABRT IO > YHBEPRMIRYERRTEZETIICRD LB/FSINE, 2O
EdE - oK WHEDHZETINOEMMEAERT 2720101, ERENARS VY LTRHEERE LZ#EIC
loadingZMF TEHEMNICTRY AR I L TW o LIHAEIC, stochasticBRETFIVTIRE SN TVWABREMNAS Y
FLINEOTHRREAHFAMEEBZINEINEARDZUELH Y., BETITZORTFERICOVTER
95,
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Patch distributions of tremors and growth process of ETS.

*Keita Nakamoto', Yoshihiro Hiramatsu', Takahiko Uchide?, Kazutoshi Imanishi?

1. Univ. of Kanazawa, 2. AIST

iEL®IC
FEHEREMBOERREFEE LTI URO—THERRBREY /N1 7))y REAFA—BRMWICAVWLNTWS
[Obara, 2002; Maeda and Obara, 2009]. Imanishi et al. [2011]%Ghosh et al. [2009]iZ, 7L 1 &I A=A W3
CETBEDERREFELIVEVREERTHEOERREZRET DI ENTED I L ARLE. RNFRTIEE
EREBMEMIRFEBICKRBELAETLABRAT -9 2HVTHEBIOBRRRAE S TRILF—EEETL,
ETSARY MOMKRBRICOVWTDREE T o 7. ARRTEBEBOBIRILF—2KRET /Ny FOHRV
ETSORBME S FIEME, S SICIFEMU LB REZFDIETSICOVWT, ABEROEXRICMANET 25T R/
F—NRyFEBIRLFERETEAD > ERORBIXN X —DREAZLOBWCERELYTTRET 5.
T—4 - BRFiE
RMTHAE 2011 F4B A H2015F1BETE L. ERLAET LA DR T — 9 IEEFRERMMRAICE Y
BAZINEDTHD. N Ty RIZRH Y v E[Obaraetal, 2011]ICE WRESNAEERT —4 IO
LTOZRYY Y TUEBETW, HEINRFEENICER L TREL TV IREAEZFELEZ. BFELEZIZ RS IE
16ATH 7. AR T I DI SR Y DEFEZETSA RN MOFEEREE L THETZTo%.
AR CTHW T LAICEPERREFEIEVY IS VRAETHZ. BERAEETOIBRIIRELZTL— ME
RETINEEE#ETE T /VIEShiomi et al. [2006]D 7L — MERETILEKRTIMA200T EEEEETIL[L
BT H, 2002] TH 5. RFHEBEOMENFERICKEAAIC2kMBER T Y vy REBRELET Yy Ko7
L— MERDORIZEELE, BEBEICHK > CEREBHAETIZEICLYERTY Yy ROMNBEREHRE FES
NZ20—XABEREJ T ZhICEWETY vy ROMNBRRE Y 77V ABAKR+EERGIE 2
ZENARETHD. LV TV ABTICER LEBRETIE2-4H2TH Y, BRARIF1IDTHZ. KLY TV
ZENOIULEDT) v ROMBAEMBOERSE L TRELE. £EEELAS Y v REFBOIRMEISRES N
ARy MEBFTEEAD / 4 ZDEEEMELH 5 =08 L 7=. TxILF—5EFEKIEMaeda and Obara
[2009]DETEX % FA L, IE#MERBTED /AT X —4 —Tdh % Quality factorld—E(E184 % IRE L 7=.
BR-EE
AFRTETEEITARERIIMEBOBVIRILF—42 KT 2BEHOZERLTR(E 1)IFETSA N> b DFEFEIC
AhoTEELERETH /I ETHE. DI &, BLWIRILF—DOWMEN % FRE S B5EBIKETSI RV
NOILKBREOHHICELAINT, MBEBEORHHICL > TRED I EE2EKT 5.
ETSOILKEFZAFHR 78, Obaraetal. [2011]%5E(CL, —2BICT1DRD 5N B ERICH L T1RE DBF
BMERTIZRYY VIEFETWV, SEAULOEREFE DIV RAVICH L TCELMIBEERD 2B 5T, %
DOEBRBHOEOMEBEOREAZILL S, BEAMICIIETSORBRIEMENFREROFERTH Y (XBHSHEBTEE
DE—EEIE), ZIHOXRBOBI RIVF—HEIBERIEL /2%, ETABICIEDL S & WD ETSORFHIRILAEA
BERZZENTEL (H2). £AWERHOERAARADKEL, HE2HITRILF—y FHEEBICEAR &I
FILF =Ry FAHFIEI G ENEFERWFEICIFELET B(H3). TNIKETSORRBRIIZES I XL
F—NyFHEHL THIRTINENDZEL TVWEAREMEZRET 5.
7 LA DOADEU R EMEEHDORARE T HETSORBEHER T RILF—OBEZE(LER4ICTT. TR
TLAESBICEET 2T RILF =y FORBNELCLETS, SRIET LA DETICHNET 2aT xR/
F—Ry FOWBBIELCRN>IZETSOEDTHZ. CORBITIERMN O, REOBIRILF—/y FEFIRT
2HBEE LBRWVEATIE, RBIXVF—OREAZIEOWMBEBIICE WTHEBRAREIIBRETE AN /. 2D
EDDS, ETSOMRERICOWTHEZRE N SHESNDETSONEEE D DEIHRENSIFBAS MR FRIETE
¥, ETSOMIRBEEXICH 2RI RILF =Ny FORNEBRERTZOBIBROEENMSRELTWVWEEEZDL
na.
T
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Spatial properties of slow earthquake activity and its geophysical and
geological environment

*Kazushige Obara'

1. Earthquake Research Institute, the University of Tokyo

1. IZC®IC

AO0—EBEIFELRZBYEELF ORLABRERISEBRIN. ThTNEHNLEEREEAET S, TDZEM
DHEIIBENELEITERICELRT ZH5E7HY. WINEIRYIESZY - hEPNRERELRMT ZEE
Zbhd, HE. AO—HMEOREBREBEICOVTHEZ K OMBREIBIE SN, BEFEMNLBA A —IDTEDD
Hb, KBEETIE. AHTAO—MEFERFEICS T 2ZEEOFOHHRERT L. TRERE L TORERE
ICDWTERTY 3,

2. Along-strikez X v F— 3V

AO0—MEEZEKRT HERRE. KHAAT L — MEREOIFIFR URE Talong-strike SR < 2% L. #H
DETAY MMM TENTNRILICH 2 WVIEEFRA LADNSEE AR YIRS, ZDHEFIE

ETS (Episodic Tremor and Slip) T#H Y. AEHEATIZHN3 6H . CascadiaTIZ#10" 20N A DFLERE R
EROEI AV MIOMNS, REIMSSEL HEE A SIEFKEICHNITTETSEEBZHEDF v v T%#1BH 2
EOIEPmE L. ERMRFIFRRIEPIEVEIAY MEShTWS, ETSOEI AV T—2a VvOXRERE
L Tld. CascadiaTIR KRFEMAZE PR Z T SEEI N2V ) HE AEBATEIL—MERLEBOD
Vp/VsPREEEDER (Frv70OvY) OEFEEICLZFEEEIERINTVS, KiEUjiieetal.

(201 8)IFETSOEHAMFE ICRET 2 E XN Z RE L. BEDETSHMMKICELE LLEEZIONEAS
VY aHDE M Dshear-veinllFE S NizquartzDEHT M 6. 4 R NREBRAETS &AM ELINTH
ZEEPELMIL, CORREBFZADE. ETSZER T 2 EHNSSEIEMBHFRIOMMEER D~ -/ 0O
RIETHY ., BENIMMBHERIDZHDveinlC BT DERBIEEEZ DI ENTE S,

3. Along-dip®DE#HZE{ (ETSH)

ETSIE. along-dipDEWETEFERFMEARZICEL L, REHSFERICEN» > TREBBIEL. THLBEE
NN LB, ZOERAIIEARBMBA S CascadiaTHBTH Y. ETSOELEBHARHEEZ OND, XBERE
LTk SBEZEICHGLAEERBESY D) AEREIEIFONE, DL AFEFEORIEKEMEICEL
TRFALMEENLIARERHSI A TOARWS, ERERBRTIIFEDEME & 612 > < W IROM GRS
BLRBEWVWHIBRNMESNTSY (Hirauchi & Muto, 2015) . EMMICIZEIIEE & AMMHLE LA
W

4. Along-dipFEEMZEL (REIFISSELETS)

BKETIE, REAMWSSENETSO LIREBDEEI ZFRILT D2 &S5 TWE A, REBISSEOTARY 57
[EFRERBIDETS & IFEA > TWAWT & (Nakata et al., 2017)5 5, HBEFHNBIEDO R ERD/ZOICTNY EE
DPRETZIENTEING, FEPHERRICEAINEENMESRRT7 L 1 2BV L > —/ BB
N5, ETSRUREMSSENAZNEFN, vV MLy v Y RUREQ TSR E LML TL — N EDERTH
E£TD2MAA=IUDELNT WS, CascadiaTIXETSE BE&EH & OEICKRIAMVSSEFMHEINT, Fv v TDH
NEEL. FL—MNEAY 7)Y JIEEBBEETSETIEEL ¥+ v TETIHEVWI EN S, ¥+ v TEHTIE
ARmAAREFERICHRBA TR INZ KETHHZD TL— MERICETIEEZAONS, &b, AEAEAAXT
REIMSSENE L A& L TIE. FEAITEHBBADF vv 7Oy I 0EHFRAEEET L — MR TORKIC

& o TREFEENEIN L CHBRENMET L. EEBNEHEZTIONE LAV,

5. Along-dipF &L (BH#ESSE& BFFEME)
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FEHSSSEIX. FREMMRIIEE E REIMSSEC A TH B A, MGERFEIIE B H S HER & BHIMSSEISEL . B
L74VEVEBTL—MERTRETZMORAO—MEL XERDIFHRFUEETRT, /2. BEHMSSEXEICT

RO THANCEERMEA V., FARFIC/NMER LE (RE) SMHINZ NS, FHUELEBEmO—I8
ICEBMITARYIFICEINZHEEONN Yy FAEET ZEEZIONS, INOHODREF, JLHAALEFHZRD
REMEBEIHNEWONDEMFFEADEITARLTWS EEIREN (Kimuraetal, 2010), Zhic&ED<

&, BHSSERZDXRE THMEBRIC—BL TWENZERNSRERE@MICER T 2R T Y Y IVICRHBT
2&EZLND, DFY, TL—MREBBORBEMHIEMRSSEORETHDEE WA D,
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Spatial relationship between rupture area of two large inter-plate
aftershocks of the 2011 Tohoku earthquake and slow-earthquake
activity

*Hisahiko Kubo', Tomoaki Nishikawa?

1. National Research Institute for Earth Science and Disaster Resilience, 2. Disaster Prevention Research Institute,
Kyoto University

1. lFL®IC

Nishikawa et al. (2019) Tl&. S-netPPEHEABOEARKSES L UCHMEFHLHEZMNAIT ST, BE
BEAVWTRELTVAHE - BEBRME - AO—RAY vy TARY M - #2YIRLHE - BRHEE WV o7/
AO—EOTENFEZHEL. TNONEEMNICTAHDITBHETRELTWSBZEEBALNMILE, KR T
01T ERIHMEORICKELEZTL— MEREDORKED D 5. 201 1FRBEHME (2011538118156
159, Mjma 7.6) &£2011EEFHHE (FB15889. Mjma 7.4) ICEHL. Th 5 OMBHRKIEER &
Nishikawa et al. (2019) IC&k 2 2 O—hEFBHOERENAERICEAL TS, #BEBICEL TXARFETH
ISR & 1T 5 7

2. 20N 1 ESIHEPHE & FID R O—thEES

201 1 FEFRIKIE b E Dup-dipflld 7' L — MER EICIEE AL #EIL A Mochizuki et al. (2008)IC & » THE X
hTH Y, Nishikawaetal. (2019) IC&2 &, ZOBIUIMET Z2EEICEVWTHENEBNEELTWL

%, 2011 ERBKEPHEDRBIRIEBIZICEI L TIE. Kubo et al. (2013)h 8 E KLk & AR E Bk % A
WESaAVREBRA VA=V avVICE>THELTWS, ZORRICLDE. ZOMEIEETE L Tup-diph
MICTRIRAER L TWE, BLUOFFITRT LAEZZENDD>TWS,

TLU— BEREICEET BN EDELIIRDIBES ONEINETHRABERDBINTETWS, HIZE
Scholz and Small (1997) CTIEEAALBIUNN—RNY T E LTRZEI ZEZRELTWS, LHLAENS
RIFEHDEILTIIMIANREL TWEB I E%EEH S E. Mochizuki et al. (2008)AMRE L =& I, B
VIMRNYTELTRZE-O-TWVWBREEZZDHNEZLETH S, Mochizuki et al. (2008) TIEK D ICE A TZHEFE
MHEILE —BISEARAR. TN TL—MNEAY TY VT E2FHTVWBHEEEBRRTWVWSE, 2OV 7 A
)7 DEEAERIEOEREICEEL TWEZ EICE > T, 201 TERFBEHNEDRIENIEFE /- &EX
5h 3,

3. 201N FEFEHME L ADD R O—hEFE
FT201 1 EEFREFMEOERBREMITICE L TR 2, 201 1ERBRFHE % 47 L 7=Kubo et al.
(2013) & AT EITO N, BIRA v /N\— 3 v Fi%KIZKubo et al. (2015)IC & B Fully Bayesian
multiple-time-window source inversionz fiWN -, BIBET I & LTLE 1 R THEEETIL (Koketsu et al.
2012) OXRFFTL—bOLEEMRIAED EDEEMR LTz, BIEREROKEMBEFIIRTOERIFREFE
AL, T—%ITiE. BKRIK-NET - KiK-netlZ & 2 tiZEKRFC8k (SIKERS. FHAS-50%) & ELiiE
BRGEONETIC & 2304 Y 7)) vV OEFEEREHEL) SEH L thERIE OBHMNRESRHEERA W, &
ERFDGreenfB & LT, BER - b (2009) ICK2ZRTHTHREETADSENSBICEIRETD—R
TEREBEEIREIHE L. THICED TEEULEEESE (Bouchon 1981) & K&t - E:BLREITIE
(Kennett and Kerry 1979) IC& U RERDBER Z5H L7z, HBREBDGreenf#i e LT, FEREHEKE
HIREL. Okada (1992)m 7OV S LEHWTEEL T,
2011 EEFEHHEDup-dipfilic %, #E - BERRME - &VIRLUIE - BRMENSHBLTVS
(Nishikawa et al. 2019) , FRHLRERBEMBHOER. BREZFDOE LIEBICKERTRY OBENR
S5NTHEY., 201MFEFEHMEOHIBIEIRAO—MEDFESEH ICIE RN >EEZONS, £/20115F
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BFEHMECORNTIEBERICEMIVIZADT L — MERBMMEARELTEY. 1960FE=fEHDIE

(Mjma 7.2) %1989F =13 2 AN HDHE (Mjma7.1) BRERICHED, ZhEROREEEEE20114E
EFEHMEORTRYMEE LY Hup-dipfllicfiiBL TH Y., LEEoAO—HEDFEE., & < ICEVIRLH
E-HERMEOFENEEELD, RB1989F=EXZ2MHDOMEOREEFHNICAL T, HMERDIEMEY
BYICK > TERSINLTREMEI RS T UL 5 (Kawasaki et al. 2001; Uchida et al. 2004),
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Spatial distribution of b-values related to slow earthquakes in the area
encompassing the Kii-Peninsula and Hyuga-nada regions, Japan

*Keita Chiba'
1. Institute of Seismology and Volcanology, Faculty of Science, Kyushu University

EBNZ T, Z<ORAO0—MENRKET S I EMNHREIN TS (e.g., Obara and kato, 2016). TN 5D R
O—#EE, ISHREBICHRBAEEEZF O ENMMSNTEY, TL—MNERICE T2 IGNREDBEICA S &
ZZ bNTW3(e.g, Obara and Kato, 2016).2 5 L7zAO0—HEOMEISEEL, mENS 7ICH 175 BFE
ENSHAEICHTTOT L — MEFREETRET 2REMEDbESFE RO, RV RAO—) v T
(SSEs), &R #E(LFES) & DR AR, blElE, 7 —T U NILT - JES—BUIHKD, KEWEBOHE &/,
SWHRBEOEDHEGHREERD/INZA Y THY, ZERANVCEEEFHEET I ErHMONTLWS(e.g,
Scholz, 1968, 2015; Wyss, 1973; Urbancic et al., 1992). Z IC, blED B HH S T L — MEFLEEICH 1T
BISHIREAIRIBTE 3 L SN 5. Chiba (2019)TlE, E&KED S HE#EICH T TDIREMASEE ThE
BT Z1TWV, T ONT-bEDMASSESPLFESICIEK KFT I & 2R L TW5. AFKKTIE, KKFEFENSH
EEEHC T TO, & W IEWEE TOEMRFT ATV, bEQZBMATREERICOVWTOERER» 5.
bEDEETICIE, Yano etal., (2017)IC& BJUICEA# O & FERA L. 2OAYOTT—4I1E, Hi-netic & 2 BIR
hévosxEIC, hERET—4 OKFMEE% B /=Double-Differenceix (Waldhauser and Ellsworth,
2000)IC& WEBRESNI-EDTH 5. BENTEIREIX2000/10/1-2012/12/31, fRHFEEHEIXE131°-136°,
N31.0°-34.2°, JRE25—40knicRE Y BMEZAWE. FRY 7/ =Fa1— KM OZERIHEZER L, BIFTICIEM
21.40DA4A XY MN120901E % fEF L 7=. bIEDEHEIZIZZMAP (Wiemer, 2001) % {# A L 7. 5TEIC1X0.1° RO
JYy REEEKRL, &) v KRICH L50-100EDMEZER Y H L&xLiEAKI, 1965)IC&K WbEAEFTEL 7.
R DOFER, bEIX 7L — MEAMAHFARAICA > TRELKELT 2HFHNAH LN BEAMICLFESRERI(B%
K&, MEEER, ILFELE)TObEIEKEZ L. ZNidChiba (2019) TEWMINT WS & S ICLFESOREAET

&, 7L — MERELBAIOpermeability /NS <, SEAAL R T THOSEIKINZKIERMEICEEE Y, B
BAKEN EF L2200, SbENELLE D EBIREIND. T/, SSEsORLESFLFKE, B%KKE, BE#
H)TIE, bEIEFEERENS, PPEWVMEEZEZZEN DI 27k TORICDWTH, Chiba (2019) T h
T3 &DIC, SSESREICHD EAMRISHDIER, RUSSESHFEELRVWI EICLDHBNDERERT EEZ
Snz. —%4, MEFRIETIE, EEREDEETRT I ENDDN o7, TDEH TILLFES, SSEsHARET Z2EHEDD,
SSEsic & %, RV IL/NE W (e.g., Takagi et al., 2016). T DFEE TIL, BHRDLFESREETIVICL DbED LR
KWUE, SSESDITARYDBNINWZ EICLZIADEBDIAEZKFELTVWSREDEEZONS. LEDERD
5, bED M IELFESPSSESOFRE IR FEIND I ENTEBINS.

SEIDERITHEE X, KENICIXEEREREEDdown-diplICitiid 5. AO—MEREICH DS HSHBILEE
LT RAO0-#EE 7L — MNEBERMEICIIBERFENHDEEZOLNTWVWE I EHN S (e.g., Obara and
Kato, 2016), SR DEBMEDREFAICKEL, mBHED 7 AR F4 BT TR, BEIZAO0-—HE
HETOLEMRITAEEZICRZME LA,
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