Mon. Oct 24, 2022

ROOM B

Room B | Regular session | S09. Statistical seismology and underlying
physical processes

[S09] AM-1

chairperson:Takao Kumazawa(Institute of Statistical
Mathematics), Kazuyoshi Nanjo(University of Shizuoka)
9:30 AM - 10:30 AM ROOM B (4th floor (Large Conference
Room))

[SO09-01] The research and application of the spherical
space-time ETAS model
*ZIYAO XIONG', Jiancang Zhuang’ (1. The
Institute of Statistical Mathematics)
9:30 AM - 9:45 AM

[S09-02] Retrieving successive occurrence of
earthquakes using ETAS -Largest and second
largest earthquakes in series of earthquakes-
*Tetsuo HASHIMOTO', Takashi Yokota® (1.
National Research Institute for Earth Science and
Disaster Resilience, 2. Aichi Institute of
Technology)
9:45 AM - 10:00 AM

[S09-03] Retrospective Monitoring of the Area
Surrounding the Showa Nankai Trough
Earthquakes
*Yosihiko OGATA" (1. Institute of Statistical
Mathematics)
10:00 AM - 10:15 AM

[S09-04] Analysis of the non-stationarity of the
earthquake swarm activities in the Noto
Peninsula
*Kumazawa Takao', Ogata Yosihiko! (1. The
Institute of Statistical Mathematics)
10:15 AM - 10:30 AM
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Miyakawa', Kazutoshi Imanishi', Makoto Otsubo’
(1. Geological Survey of Japan, National Institute

of Advanced Industrial Science and Technology, 2.
School of Geosciences and Civil Engineering, College
of Science and Engineering, Kanazawa University)
10:45 AM - 11:00 AM

[S09-06] Mechanisms that cause swarm and crustal
activity occurrences since the end of 2020 in
the NE Noto Peninsula from perspectives of
previous studies
*Masatoshi MIYAZAWA! (1. Kyoto Univ.)
11:00 AM - 11:15 AM

[S09-07] Regular Earthquake Activities Accompanied by
VLFE Activities along Ryukyu Trench,
Southwestern Japan
*Youichi ASANO"' (1. NIED)
11:15 AM - 11:30 AM

[S09-08] Spatio-temporal relationship between regular
earthquakes and shallow tremors in the east
to northeast off Kikaijima Island observed by
ocean bottom seismic network
*Yukihiro Nakatani', Hirotsugu Yanagida', Hiroshi
Yakiwara', Shuichiro Hirano', Yusuke Yamashita?,
Takeshi Matsushima®, Kazuo Nakahigashi*, Masanao
Shinohara® (1. NOEV, Kagoshima Univ., 2. Miyazaki
Observatory, DPRI, Kyoto Univ., 3. SEVO, Kyushu
Univ., 4. Tokyo Univ. of Marine Science and
Technology, 5. ERI, UTokyo)
11:30 AM - 11:45 AM

[S09-09] Unusual slow earthquake activity for Nankai
trough earthquake emergency information
*Kazushige OBARA' (1. Earthquake Research
Institute, the University of Tokyo)
11:45 AM - 12:00 PM

Room B | Regular session | S09. Statistical seismology and underlying
physical processes

[SO9] AM-2

chairperson:Yuta Amezawa(National Institute of Advanced
Industrial Science and Technology), Yukihiro
Nakatani(Kagoshima University)

10:45 AM - 12:00 PM ROOM B (4th floor (Large Conference
Room))

[S09-05] Long-living earthquake swarm at the NE of
Noto peninsula — Hypocenter migration and
driving mechanism-

*Yuta Amezawa', Yoshihiro Hiramatsu?, Ayumu
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[S09] PM-2

chairperson:Kazuaki Ohta(NIED), Satoru Baba(University of
Tokyo)

4:00 PM - 5:45 PM ROOM B (4th floor (Large Conference
Room))

[SO09-10] Temperature control of episodic tremors with
slip in the Nankai subduction zone
*Ryoya IKUTA', Yui Kobayashi?, Tatsuhiko
Kawamoto® (1. Faculty of Science, Shizuoka

University, 2. Shizuoka Higashi High School)
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4:00 PM - 4:15 PM

[SO09-11] Spatial variation of shallow tectonic tremor
energy radiation in the Nankai trough
*Kazuaki OHTA', Katsuhiko SHIOMI", Takanori
MATSUZAWA' (1. National Research Institute for
Earth Science and Disaster Resilience)
4:15 PM - 4:30 PM

[S09-12] Forecasting tectonic tremor activity using a
renewal process model
*Satoshi IDE', Shunichi Nomura® (1. Department of
Earth and Planetary Science, The University of
Tokyo, 2. Graduate School of Accountancy, Faculty
of Commerce, Waseda University)
4:30 PM - 4:45 PM

[SO09-13] Detection of Low-Frequency Earthquakes by
Distributed Acoustic Sensing (DAS)
*Aitaro KATO', Hiroshi Tsuruoka', Masanao
Shinohara', Kentaro Emoto?, Tsunehisa Kimura®,
Kenji Okamura®, Yutaka Kikuchi® (1. Earthquake
Research Institute, the University of Tokyo, 2.
Kyushu University, 3. DAS Consultant (agent of
Sintela), 4. Kochi University, 5. Kochi University of
Technology)
4:45 PM - 5:00 PM

[S09-14] Observation of slow earthquakes using
distributed acoustic sensing off Cape Muroto
*Satoru BABA', Eiichiro Araki’, Yojiro Yamamoto",
Yasuyuki Nakamura', Gou Fujieq, Takane Hori’,
Hiroyuki Matsumoto', Shuhei Nishida', Takashi
Yokobiki' (1. Japan Agency for Marine-Earth
Science and Technology)
5:00 PM - 5:15 PM

[SO09-15] Swarms of microearthquakes associated with
tectonic tremor bursts in the northern Japan
Trench
*Kazuma Matsumoto’, Ryota Hino", Hidenobu
Takahashi?, Masanao Shinohara> (1. Graduate
School of Science, Tohoku University, 2. Central
Research Institute of Electric Power Industry, 3.
Earthquake Research Institute, University of
Tokyo)
5:15 PM - 5:30 PM
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Room B | Regular session | S09. Statistical seismology and underlying physical processes

[S09] AM-1

chairperson:Takao Kumazawa(Institute of Statistical Mathematics), Kazuyoshi Nanjo(University of
Shizuoka)

Mon. Oct 24, 2022 9:30 AM - 10:30 AM ROOM B (4th floor (Large Conference Room))

[S09-01] The research and application of the spherical space-time ETAS model
*ZIYAO XIONG', Jiancang Zhuang' (1. The Institute of Statistical Mathematics)
9:30 AM - 9:45 AM

[S09-02] Retrieving successive occurrence of earthquakes using ETAS -Largest
and second largest earthquakes in series of earthquakes-
*Tetsuo HASHIMOTO', Takashi Yokota® (1. National Research Institute for Earth Science
and Disaster Resilience, 2. Aichi Institute of Technology)
9:45 AM - 10:00 AM

[S09-03] Retrospective Monitoring of the Area Surrounding the Showa Nankai
Trough Earthquakes
*Yosihiko OGATA' (1. Institute of Statistical Mathematics)
10:00 AM - 10:15 AM

[S09-04] Analysis of the non-stationarity of the earthquake swarm activities in
the Noto Peninsula
*Kumazawa Takao', Ogata Yosihiko' (1. The Institute of Statistical Mathematics)
10:15 AM - 10:30 AM
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The research and application of the spherical space-time ETAS model

*ZIYAO XIONG', Jiancang Zhuang'

1. The Institute of Statistical Mathematics

The spherical space-time ETAS model is modified from the widely used planar space-time ETAS model
(Zhuang et al., 2002; Zhuang, 2012). Different from the traditional space-time ETAS model is only suitable
for studying within a small space range; the new version is applicable to analyze and forecast seismicity in
high latitude regions or on a global scale. Apply the global CMT catalog to the new model, showing that
the model can reasonably simulate the global seismicity variation. And the model supports better
modeling of seismic activities and interactions in global regions. Moreover, we calculate the seismicity
rates of the seismicity belt in the global area to further analyze the characteristics of earthquake
sequences.
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Retrieving successive occurrence of earthquakes using ETAS -Largest
and second largest earthquakes in series of earthquakes-

*Tetsuo HASHIMOTO', Takashi Yokota?

1. National Research Institute for Earth Science and Disaster Resilience, 2. Aichi Institute of Technology

[(ZFLHIC] HEIEELTRELTWVWSE WO IFE, BN - EEMIGEELTVWAHEAZIELTWS &E
Zbnzdh, TOHEEFELTWVWEEWIIEHWVWEWT, Fuzzy WHBRICBETB2EDHH S, I T. Fuzzy®d
AVN—=2y TEEE LT, 2HEORERFERERE SREEA/NT A —4 & ZETASOBREREH (Ogata,
2011) #FIAT B3 &IC L, [EEIDMRIR] ETASOEEREE & L TIE A = u+K/(t-tj+c)P
© [, y-Y)) Sj(x-xj,y-yj) /e * MM d]9(Ogata(2011)) T, Mc=5 DEHMAETILOKIE (u=7.97e-06, K
=8.79e-05,c=4.48e-03,p=0.891, 2 =1.257,d=4.88e-03,q=1.763) 2 FIA L 7=, SE. EBDEMHE L
T ADBNY I TSV ROMEZFFHDOuDIBULTHBHEE L TH, MEDT—41E. ISCGEMVE®D
A71MEZRAWE, ZOHER. LROFGEH-THEDOHAEDLEIZ46574EDRTHAREVE I T,

(FI—Tk] choDERTOT—92RAVWT, MIBEO /I —TbaEdisrz, BEB1ERETIEIDOHMERT
TEEIDDIN—TEL, ED1D2DTIN—TAFEE LT, BERALCHEZSO /I —THHhiE, Fhd%k
—DODTIN—TELTEED, MERTDLIN—TICFDE DI BRFETo7, IBR, FIL—TEEhTW
BWADRTZDIIN—T%FEE LT, JI—TL., IRTOEE—KLTITI—T%1TH, E2EEE L
T, FICHEEZTIN—T T, BHOLBEEIT o7z, GERIEIRE. ZOUBERYIRTIET, FIL—THE
BlLTWo7, ZOHER, 4866D T IL—THE5NT, LEERDETASD/NS X —4 Tk, 1900FFNFEICHK
S LAEMEICEVNT, 2000 ERDMEZTEEFL TWSEWIRERER>TLEW, HIZIEI904FED T
Ja—2v VHEOHMEDRTAEE LT, BAORILMAICE CRALEHDOMEEZT1DODIIL—TELT
LEor, [MBRFMHDEM] ETASONRS A —YEEXBEHEEREL TV I LT, LYEEBDOI/IL—TLTZ0D
ICEYIRNRS XA — S EERRTZHEEH DN, 2T, LREOETIERVWALD, FEOREREDE
BLANLEHREST BR(n=102FMM)I183,41,0.372 Usu,1971) & LT, Ms=MADHKEN0.01E/HICAE S
BEDETTRIIVAETSBIEICLE, ZORR. 74618ADRF7HARHEI N, 45937 I —TF kot

(FIW—FOFER] choD I —FIcEWT, 1 7IIL—FIZ3ELULEOENH 2 7 IL— F1£20221@
Hoteo 1TI—TOHMERTED T LEERSHEEM LICRT(BEAIE17IIL—THERIS0MEL EAKT
TSN, 67— HHINhTVS), SHOMETERIN S S DIEHRMWSE. 550, EDHEFRENICR G L
TW3EIICRZA S, 74 )EVISLZa—FZT75RTC-a—Y—F 7 IR HETIETIX, BEXH
ENRBVEDOD, FEFESMEROHZIMEDITIL—THARESNS, bXFEBELPET Y T HSHMFEICH
IFT-SBE TR ARELREN DR, DPRVWHERO I/ IL—TERoTWS, [BRRBRE2BEBOREDH
Bl /V—7HT. 2EBOEEOHMENZAMBORICKE LGS (X177 R) PRADHIE

(59018, MZEDTH0.33) . RICKRELLIFE (FTFR) IERARE (143218, 0.63) &£45, MED
0.3UTDEDIE, RIEMNASDTIS7E. REMLEDTAS8E. MEN12UTFOHDIK. ZhE
N, 574@&1238@& o1, MFMEMALEDMEOILUT)EZEZSDE, 2UTRTHB L. 812/
/202218 (=0.4) hMFHEICHRZE LR o7, 2EBOHRBEOMBENFIEMICHKET 5 &, 3571E/5901&
(=0.6)&. LWUNMFHMBICAYPTWVWI EICAS, . REMAREDOTMENT2UTTH S EDIE1238E
/14321E(=0.9) T, ZDEHHEICWNE>TLEI LS TH3, [KFAEHBBOEERE DHE] ThSDRKE
E2BBEDREOHMEDRKERBREREAM:B) %2 &7z, RERERBRE ZOMEHR =70y MLAEEDEZHD
ETICRY, RAMEORIRIC2EEDHREDOHEN S RKEL TWVWE I ENDHN S, RIDATICIK, KFE
HMEDOEHICOWVWTCORAE (BA - #HE. #wxXERFD) 2EAKICTOY ML THE, SOOFETHELER
KiEE2BBORBEOMEDORAERFEBROED LY., KFAEMEDEE L, MEREBRIZOSELER
< ERANRA S, [BbYIIC] SEZIL—FedhiBICOWTIE, £, LOOEHEHMEL TV
BAEELRZLN, SJUBELTWKRENRH S,
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Retrospective Monitoring of the Area Surrounding the Showa Nankai
Trough Earthquakes

*Yosihiko OGATA'

1. Institute of Statistical Mathematics

1944F/IMST1946FICHMF TERAXRD W DHDMIET, MEFHORHNAEL (FERIECLERL) R
Hond, EEN 7OEARMEFZOMERE 2T 527-5HIC. FBEMRFZEEEpidemic Type Aftershock
Sequence (HIST-ETAS) EF /2% TiIEH, ERBEFKERE (M24.5) ICHE TEHENFRIBDOBES
bR d, Tho%zEEs LTHRELRT 2 I LT, HEFHOBE Y., —BHOBERIMEFE QR EABMTE
%, =& ZIR1944RmBHE (M7.9) REFIHNSAEETEDIMS=AMEICESZ VI /L —2a VAR
53, EFEERIRMET, REEHENS519468EME (M8.0) ICES X T, BHRMEFTHINERE
EFHmL TWBHRENH 2, RAICHFRIREOHIFEMOMBEREICIZ. REBEORERREFH
SR T 23000 WEERENRZRINTWS, ZOROFRNAEERNIL, HEFREHAMET Lo thoithigic i
RohaWHHTHS. Inid. RREiB L REOREMBE[ED 7L — MEREICH T 52— TIHE
MFRY (slow-slip) I L TWHAEMENIEZ O5ND, £I T, TeXikxEBhEmT 5.

1926F N5 1950 FFTOERT — 9 2 F > CRICFHLCEHAT 2, FTATFHERBESCHRICED
MHoY, MERMRFI—KRTHZI LA L, TOHER. AHAME CIEREEMERNICHEZRS AR
LTW, $FICHIMLUADOEERETIXBEEZETH S, ZOFHREETMRLANZFFTIOBR - |MREMEOHOIFR
FNCHERNT WD, IHIC. REBELEEMEOHBETVICL S S, ZNTIORHEOAEAD LM
TOMEFEZ(IE 7 —OVIRIEIGCHEIECFFOEICES WL T 5, §4bh5, EDCFFOMIETIIEREA
B EEAERIEL, BEOCFFOMIB TIEH#RBILL TWE, 205 AT, REEELFIH S FFRLTREDH
15, REREERME,. MERSMETOHRL, FEREBHELUERD, SFBHE X TORFFSminthigO
ERAE (BERM) AEMXD, INLRERZNETNEREBREPEEMEDE T T /LEEDRIEE T
slow-slip/CEER L 7= B0EB TOCFFO Mg/ 4 >~ THRANAIEETH 2., © LEEIFEIE. AEARDZ MG
TOREDFHBILE ZDRDOMDIFA TOMEDRFZEENRERMRREBRZ TR LIV,

BE B

EFERE (2004) 1944REHEHMES K U1946mBERZOAMB RIS (T2 MEFEBEICOVWT, HE
FHERSEIR HB70%(7-3), pp. 378-383. http://cais.gsi.go.jp/ YOCHIREN/report/kaihou70/07-03.pdf
Ogata, Y. (2004) Space-time model for regional seismicity and detection of crustal stress changes, J.
Geophys. Res., 109 (B3), B03308, doi:10.1029/2003JB002621.
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Analysis of the non-stationarity of the earthquake swarm activities in
the Noto Peninsula

*Kumazawa Takao', Ogata Yosihiko'

1. The Institute of Statistical Mathematics

MERRINT—IDSIIHRLLHRSIEE2HETESZD, FTHEESHETEBEIHMEZTBHOTAOEAHL S
PEELERAEF D, BAOMETIRETASET LOESMETHEDORBZEH AN ETHET 2281 T
FTILERAW, 2020FE RN OHKELEAIIBRESIEOHREMEFHICEAL T, ZOMEFHORFH AN
7=

REEFETIE2018FE A2 5 MELMAEMERICH Y, 2020F11BRKISHEFH I ERIE L TREIC
EoTWS. INLDFEEEIRECLADDERYI ZRY—IIHH N, HERHSFE L TV AREREEE T
202011 BRICT14kmLURAREI L 7=, LR, 3B TIERERIEL TWS. 2022588 15HF R TOD&R
KitE (3202256 H 190 (LI THRE LM, 5.4TH 5. GNSSEAITIZ2020511 AKREN, SIEE M
ZHARSN, ME2 —BINEASS KON —ME S S OERERTH 1 c;miZE DB, KROBRMER
ROMEEEDLEETIINTYFRENMNKEVHSN IcMBEEDEEIEHNINT WS,

RABIH OB FEMEEEICIEERETASE T (Kumazawa and Ogata, 2014) 4 Tidh7=. TDETIVIZHER
DETASETILDERBE ERENFREO/NNS X =41, BEICKET ZEMEREL, ITNS5ERS LT
WHETZ. ERBEIIHREEHEEBROP oY LEBHECCHREEAICL ZHERLASICERT 2 EER
S5h3. RENFREEITICEEROLTHEICK 2EEDRDOLEL (RENFHREK) 217

FAREREIH DER SO MEIH DR RMIEICH L TWdY, 2020511 A30B ISEBNFRABE L 7FRICH
R L7, BRISRETIE, ZHOMEFHZEVETLIICKR—FYRISEREL, ERBERREICESX
THEMERICH S.

R R ERPRIGURERDIEFRALLIRE. 2 7n A5 3 » BBN TATAEBREHDEZHEA LAY, RVTILES L UL
REBHOMBRHENIRREF L. IhODEBOERMBEES X, SEHOMBEILEZRCRERL TL
% & BHN BGNSS BHRIFFRIIDEE /NS — > & BB IS AT <.
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Room B | Regular session | S09. Statistical seismology and underlying physical processes

[SO9] AM-2

chairperson:Yuta Amezawa(National Institute of Advanced Industrial Science and Technology), Yukihiro
Nakatani(Kagoshima University)

Mon. Oct 24, 2022 10:45 AM - 12:00 PM ROOM B (4th floor (Large Conference Room))

[S09-05] Long-living earthquake swarm at the NE of Noto peninsula -
Hypocenter migration and driving mechanism-
*Yuta Amezawa’, Yoshihiro Hiramatsu?, Ayumu Miyakawa', Kazutoshi Imanishi’, Makoto
Otsubo’ (1. Geological Survey of Japan, National Institute of Advanced Industrial Science
and Technology, 2. School of Geosciences and Civil Engineering, College of Science and
Engineering, Kanazawa University)
10:45 AM - 11:00 AM

[S09-06] Mechanisms that cause swarm and crustal activity occurrences since
the end of 2020 in the NE Noto Peninsula from perspectives of
previous studies
*Masatoshi MIYAZAWA' (1. Kyoto Univ.)
11:00 AM - 11:15 AM

[S09-07] Regular Earthquake Activities Accompanied by VLFE Activities along
Ryukyu Trench, Southwestern Japan
*Youichi ASANO"' (1. NIED)
11:15 AM - 11:30 AM

[S09-08] Spatio-temporal relationship between regular earthquakes and shallow
tremors in the east to northeast off Kikaijima Island observed by
ocean bottom seismic network
*Yukihiro Nakatani', Hirotsugu Yanagida', Hiroshi Yakiwara', Shuichiro Hirano', Yusuke
Yamashita®, Takeshi Matsushima®, Kazuo Nakahigashi*, Masanao Shinohara® (1. NOEV,
Kagoshima Univ., 2. Miyazaki Observatory, DPRI, Kyoto Univ., 3. SEVO, Kyushu Univ., 4.
Tokyo Univ. of Marine Science and Technology, 5. ERI, UTokyo)
11:30 AM - 11:45 AM

[S09-09] Unusual slow earthquake activity for Nankai trough earthquake
emergency information
*Kazushige OBARA" (1. Earthquake Research Institute, the University of Tokyo)
11:45 AM - 12:00 PM
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Long-living earthquake swarm at the NE of Noto peninsula
—-Hypocenter migration and driving mechanism-

*Yuta Amezawa', Yoshihiro Hiramatsu?, Ayumu Miyakawa', Kazutoshi Imanishi', Makoto Otsubo'

1. Geological Survey of Japan, National Institute of Advanced Industrial Science and Technology, 2. School of
Geosciences and Civil Engineering, College of Science and Engineering, Kanazawa University

oI

BEMELE, BE2RVTHEBOREZAME (X8) 2874, FBRRIDPUBRABZARNICH DL WHE
EEITH D, BERMEICHVERmigration (MEFENROREERR) AEAISh, TISIEREEOILEE
TIVTCEHRAREETHZ I EHNHMONTWVWS. BRI, BEDRAEICK 2BERAEEDRFEEE LI BERED
BREIICRHEBLTVWREEZALNTWS., 7, BEMEOMGIFEIIHFEAISHELIFRBICZKTHY,
nAEREmigrationDILEREUCHAERE T 2 AlgEMENRE SN TWS (Amezawa et al.,, 2021). LA L, BEFE
ICEY REBET 2BERMEBICOVTIEFERFA DAL, RECEZEROKRFTIEA+2TH-7. REBEERDOHK
EBRMEDOA N AL EZBRTIHICEETHS.

2018 ICREZF EAL IR THAE L BFMEIL, 2020F12BIERILL, REDNSAFELULBFEL TV
3. ABERWEOERSMIE, EBEMEOSIZRYE, ZIH6H - 46 - LEREFICAET W - N - NEZ
FRAYICKBTES. INETOEL DENTT, ABERMEICITHBRPREHLEEEL TW 2 A REMEAHIER L 7=
(MEREZER TRANIBESMAICS T 2MEFTHOHE] ) . AHRTIE, SREICBRELEZERESH
ICEDE, £V RYICETZEREmigrationDFLll & BRD A DORFZEERRB OB S, AEEFRMEDIKE) X
A=A L ERPICERZMRET L .

—4 - F&K

20185 -2022F6 B ICHEA L 7=M0.0D20,542HE ("RFT—ITILEIR) ICDWT, Double-Differenceik
(Waldhauser & Ellsworth, 2000) %3@R L CERBRE%Z1T 2. AAT—9TH3
differential-timeld, [EFTRAEI SER LD E, WERFOBERBEBTICEDVWTERLEZED A
AL s, BEFICIEP - SROERERIHTYYHE L AL TERSICDWT5-10 HzOFEER T 1 L4
ENMNTTHERTEICEEEEREZEEL, ZThr6eEHAlmU ETO8ULEDEDER W,
EiRmigrationDEHfilZ, Amezawa et al. (2021)DFRICHEL, BRI TR Y DILHMOBEERERRZ7 ) v R
H#—F LD DShapiro etal. (1997) TIREIN/ABERREEOILBMET IV AL TILD, LEBFREEHET S &
WA AETITo =

ER

SEHMHOMHERICER LAHED D B20,399MEBICDVWTERBRET I LN TE L. BERBRED
R, SYZRIDOERITEZT0-15 kmIZHMF THERICHBEL, FZ15-20 kmTRHARRKICAHBLTWS
ZE®, NVSRYREICIEHIOTHERIEN T 2RI kmBBOEMAERIENEREET I EE, IhE
TULICERA R OEMAFHEFBICIRA 2 &N TEL.

W N-NEZSRZICHEWTEEmigration "8RS h, ZDILEUREIZZ N Z10.098, 0.094, 0.12 m?
/sThH>7=. —H, SVTRYDOHMEEBIEROERNLEFHNTHERIN, £EOFEERREIE—D DI
EFINTHATERAWS, BRMALEFEHICOWTERT % &I E Rmigration MRS iz,

R

MEFEORSAAORHEELCICEE T 2L, BREMEORKE A >7/2SI TR Y TIE, EEIFHBENS
2020F11REZXF TERORI MR R2MERAERY. Ihik, FHRHrSORKEKRETRET S, X
7=, 2020128 ICIdSY 5 29 DFEER15-20 km THEEEIAFAE L, HEUREH 50 m?/sDIEFBICEELRE
Emigration MR Nz, TDZ &iF, STFTRIRBICEVWTHEREICA > TOWERADN—KICEBRS N,
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RRAEBRBRITRINAIEERERT S, TORR, LUZEORENMEHBSIND LD ICRY, FERRIE
ELNARMBORNERAEBZ, STUTRAINBMI S RAIADREHBEIFEE, ho 529 TOMEES
PRELLEEZIONS.

ZTD%, SUTAYTIERS15-20 kmTRRMGHEFHNMMELNTWS. Thik, 77RIEBHLOEEDN
ISHRAENMER SN TVEY, —EBIISAIBIATEZZENRONTWVWE I EA2TRET 2. ERELT
&, HEA S ERREAEND L THILRT 2 EBMERISHOETHIA+RERZIEENEILNS. £
7=, W-N-NEVZR4IZE T2 ERERmigrationDILEREUT BB NS <, AEFKMERIIEZERRIRIET
HDIENTEBEING. DUENS, ABERMEZRIACSIETVWEIERE LT, AIANOBERNLTRAZESH
SMEERERBBRENEZIONS.

2
FRRTIE, [IRFT—TAEER, [IRT - BHARERMHAFRAHI-net - REKRZFE - RRAFOE AR TER
SNMERTY, FnetDCMTREZMERALI LA, BEHWALLIT.
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Mechanisms that cause swarm and crustal activity occurrences since
the end of 2020 in the NE Noto Peninsula from perspectives of
previous studies

*Masatoshi MIYAZAWA'

1. Kyoto Univ.

“ECoIC

2020F KREMNLIRFE -/ EEZ ONZBEEFEOHREMEFEIT. 2021F98ICME.1HE & 2022F6H 12
MEAMMENRET 2 E. EREFEICRIRAVBRFRAFHNE A >TWS, GNSSERNIC KX, BEM%Z Fil
ICHIBEDEREIMHVTWS, EENAME - BRZHEAICINA. 202T1EI S T2 BREN/MTHONIRO T
BY, FhoaHEAaTNE HMEREETH B RS 10kmIEEDIRFTICEAREN H Y. FOMRZTE) -4 L
ENRELTVWEEEAOLND (BI375OMBEREZESR, 2022) , RELBFEMR/EH SN TVEH
T, ZOFEOERICEBDICIERENHZD. CNhETOMEEEIC, BRESIDFATIDEL D REEHRME
FIIRELTVWEIDLEERT B,

- BEEEE EINNIG

RS EILREBICIE. HESCHMEL SHME=ICPFHUFIE (30005 FFIM 515006 Fd) ODHAEE
FRRERD SIEARIAICTR S N KREDN DL TH Y (ERihEREREG Y 4 —, 2022) . ZOBROX
WEEBIDEELNTRBRINT WS, FAEAEEOAHIEKNUEERICL 2DV TSEEOITEEEZRLTVS
(L - 5aI%%, 1973) . A LREEXKLZFSHIERSO SN, KUEOMEFEEHAIhTLARL, D&
S RIBFACHRREEI NN RARIBE BICIE. BALHDDE>DIIHoHEEZOND, 1993FEEFEibE
(M6.6)% 2007 FEEEHEMEMEI)DHELHY S 5. 201 1FRILHMEMI.O)DHELAKZWEEbN
3, —MBMIC, TL— MNETRETIARMEBERICIE. LARAALTL—PbDLICEZKET L — b DRES,

T. KUGEEIDERILT B2 MO TWS (e.g, Hill etal, 2002, PhysToday) . ZDiEENE. HEDE
BEFTERLS, TEEVDBATENEZF > TERELTWS, ThiFEETY MLOMEERBEDTHE %
FIFEFHNISHERICE D, 201TEREBEICHEVERINETIIHEROA R ST, HMEXREIEEDR
EAZTERVEEHIEHINGEITTWD, EZEEOHICERT % &, RILHERTIENW-SEEHE D W kB 1Y
DEZIGNBTHS>T=DICHT L, MERFICIFE-WHIRDBAZILDHEE SN T WS (e.g., Terakawa &
Matsu'ura, 2013, EPSL), #45#ME%#ZEL7ZETILETE T, EWHRDGAELLBERE T 2FHHE
TN T3 (Becker et al., 2018, EPSL), GNSSEE&kHMSHEE L -EAREIZH S IE. NW-SEQE R EMRS I
L. Ri#tERE (2017FH 52020%F) (ENNW-SSEEMHBMN DENE-WSWHERIBICE D>/ &N RINT WS
CRIRIE D, 2022, thEeiss)

- BEEFBEDOMREEIDIR

2020 FE RN SEH I N T WS AR LT ENE, HTHWIOkmDIBFRICEIEA B EHATEZEEZILNTWS
(BE375MOMEREEE S, 2022; BRFE) . EF/IN & LT, WBEERY. RREDR. EOSvy /00T
NTHHRATETH S, RONI-GNSSEH R D=, BEMNALETILOBAMICD WTILERDORMHTE
SNTWVWEHOD, AOVZY 7 ETIDNREBAREHALPTWVWEEZ S, HESNTWRHEAOIZYIE
FILiE, NW-SEEBRDSWIBRIDIRTH B, TNIF201 T ERILBERDBNBICHT L TEEANTH B, &5
A Sy BTV ERVTHNEAZLAET 2, REFRLMEFSHERL TCWSEA, LA, =
BB CEM@AKREY, HMEEFEOEMAHRBETEZIENTES, I THRAELDEELZITHHEFHD
AAZZLE, OB THRELTWBRELRMEDO X H=XL (NW-SEEBOFIBE) THBE L, FEME
DEEMAEITAY NERTRELTWSERELTWS,
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CHERMEOREA D=L

DEAFEHTEZDE, BEEFFEIRETIX. 201 TERILIMEICH D #HEEEFICK Y R4 ICISHEHE
bL. ISR I NANNW-SSEERBRABICH IS T 20O 5 v 7SR 10 kmiEE IR S h iz, BERE
IEREBDNMUSEBIDLEE L THIRAICEB L TWEEZ SN EREN, BEICHWNENEEBT, 200
Sy IIA>TLERL, hBTegaH7-5 L7, RIS, BO5 v 7 & REIEAROROG AT EHhE
SEENAFFE L. BERMETRE (FAL dufl. RAEE) & LTRllchTwa, ElERothEREIIRS S
HENMEDIMEFERL > TWBD, RADLERE, OV v V7 ICERT 2WENMNEREEZZONS, ZZ
TESRHOVS Y7 ETIVEIR, BHERBERE 1 DOETFIVICEMEIELZEDICBELRVWI EISERENVE
THb, SHOMBERNL, HTHSOREDOEBCZDEREE RBHNIGHIHRY ., KT 2 TREELH
%,

DO TOXMIFESHDOLEE LT, MITBEOENLMERO—EEE (Aso et al., 2013, Tectonophysics) h'#H
nE, REOEEEZIR/TRHEERY D2, [IRF—TIEERAYOTICEDE. INETREEEILERE
TEERBEFEINZINTWAEL, B3V FR&HMAAHE TR, BMERICEZ T N7 HMBIOEMNEE

DF R (Fry etal, 2010, GRL)ICL > T, BEWENTEN R ON - FIDH 2 H. BEEHXETIZ2003F 15+
HE, 201 ERILMEORERICE 2ENFRIIR OIS T, FLSOBRMEFRESDICEESL2021FE7 5
ZHDMEMWS.2) THEHERTERD o7z, —A. 201 1EFRILMEDPRICL Z2FZRMEFZHOTREMILT
I X LT % (Miyazawa, 2012, EPS)AY, ZO—HEDHEEEREDIFTBIFEDEDTERL,

HiEE  AEMRICHZY ., ETRE (£RKX) . REK. ANK, FHEK. &NK (FX) 52XV MEWEE
XL,
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Regular Earthquake Activities Accompanied by VLFE Activities along
Ryukyu Trench, Southwestern Japan

*Youichi ASANO'
1. NIED

EENSZAVOEAEISEAZEEERICO > LBETIE, TL—MNEICHIT2HE - BEFERMEZRSH
LEBHERTHD. COEETIH NS 7PBEDRETIEY T 1 v 7 RBERRMETENLIELIEREL
THY, zOFEEELY BALAER, $RaLERVMITEEDOHENBREADITELIICRELTWS., EE
5%, TOIEYT 4 v I RBERAKNEZTHEEFEOMETHIAHERET 2T —RADEFEEERETDEE
£1C [Asano etal. (2019AGU) ] , BEERMEL BEDOHMEORKEL — MNFRIIOERBMENICE>T, BHE
HHSETE BABDEAMICHT TOLEWERICHZZHE - BERKTNEZSHOBEEZBASHICLE
[XEH Q021#MEKRR) 1. LHALANS, TL—MNEHMETH S I EHHIEEASALEBRHURERME (B
RMW3.5LLE) ICDWTHRARTE /D, EEORFEEMNAS S X WAFRICIBIEY 2 ICIEHERA+2TlE
Bhof., ZZTHAMAETIE, REMBEHITEHOEDHAZVWANSEMEMIAZVWRRTF—TIEUEEIRAD
SOTERBLICKZPBEBRMEHAIOTEALBKLT, HE - BERKMEETHORBEHIBEZETH >/ 1<
DHDT—RICH T ZEHDOBFEEMR AL CARTHZ. BERRMEHSY OJDERICIZ2013FEHI S
2022 DG K RIAF-netDisxk (—ERHIRE, BREEARZEDARBRENDORHEEZST) 2FALL. BBH
180.02~0.05 HzMD /N> R/XR 7 4 LY %38 L = L FI8RE T DB ICAsano et al. (2015) DFiE% &
L, BERBREMBIBEMOME (It bOA REZ20kmEiED 7L — NEME) 178, BERKE
6EETYTL—hELT, TS EEULEREEREORMARY NOBRREMEHERTo . ZL T,
ZITREINEZARY MDY RN ERKRF—TEREBERERBEL, WET2BEOHMENARHINRLA
Ny NEBERRESHN L. B LABEERNTRORAEIEZE TH - LE - BERAKMEESHD—D
&, 2013FE9BLIBDEE TH>7=. TDFEHTIE, MWA~57 S ZADBEDHESA N M ESTBRNA
FEA’EFEOEBATIAICEEL, WE0mEREICENZ NASHNEDHTEEEDMEFTEDFERIELR
S, BHAIFIEFRALC LTEFEOERD TR LAABERKMEESIL, mAEARICITHNS0mD NHS
FEDHA, LERABICIEHT50kmDKIBEEDRERPA &EEIE A L, #GEHEANINBRBIChHZ2EE
ERok. I —DODIEEERFENE, 2019F1BUBOEETH-/~. 1B LEAOEFEIEDOME
(Mw6.3) AREE L%, ZOBREBEGETEAEZTFNIHE IS, T HRADBEELETIIBIE
B EFEA A L. BERETEEXIHMNARETRELLY, EFHEOFTEI1FER[ULICHAZY (F
HRTL V) BROREMME L. £7/2, MWe.3DMEDK2:BRBEICIE, K50 ICEENZ N HSIED
HTHRBOMEZTESOFERI L TEBEREMESE AN I, Z0EME, BEZZXRELERVED
D, BFE - BAEDLS hHSHEDHTIE20165F, 2017F, BLU2018FICHME - BERKMENR
HIBEFHNRVESINL. BEECEEAENTIIZOL D RERAIEBAETIRAVWI &N D, HE - BERE
KhEDORBEREIEFS - BEABDIS NASIEDHEREHOIFTZ L — NEDIBEWTH D AREMELH
3.
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Spatio-temporal relationship between regular earthquakes and
shallow tremors in the east to northeast off Kikaijima Island observed
by ocean bottom seismic network

*Yukihiro Nakatani’, Hirotsugu Yanagida1, Hiroshi Yakiwara', Shuichiro Hirano', Yusuke
Yamashita®, Takeshi Matsushima®, Kazuo Nakahigashi4, Masanao Shinohara®

1. NOEV, Kagoshima Univ., 2. Miyazaki Observatory, DPRI, Kyoto Univ., 3. SEVO, Kyushu Univ., 4. Tokyo Univ. of
Marine Science and Technology, 5. ERI, UTokyo

BREE (R BEAVWTI, 21VEVETL—MDOLHFAAHEIMEFHS LU T L — MEFXEHD
2O0—MEFEHIRELTHY, MO AAHTREK, BEOREFNAFIGEGRINNEESNS. ZD>5™
FEEILEETIE, EFEOHRRANDERIESERNICEY, BIEEOROSNAEREDOAH TIFEASMIR-T
WA > 7o REMEaAI SRS, BROMEFEE EHRNICEAD T TRELTWAAEELIBRShTY
%.

HEEEN & SR MENETBI DM EE/NY - A BT 5720, AARF—LALTIE2019FEISERER
i~ M ASHERAHICEVTHBINEEMEE N 2R L TW5. RELZEREE, 01 HZEH 5 EEH
L7-BEZLARPHNEEEMEST (OBS) 8ATHEMR I, BISRMEREHN20 kmD/NR/RVYTLAELT
BRE L. SREEEZFERNICBEILANSOBST7 L 1 DHRE - A=Y IRLERT 52 & T, HfEES
T, EREEEILBEICS I Z2BAE LEADOHETHZ19MMETS/=Fa1—K (M) SOEREBHEDHTE
EREAAN—TZ3LI5t BN TWVS,

AFEETIE, 2019F48H 52022548 FTOE3BHS L CREETHDOFEARZSDBARRICONT
TTEEHIC, OBSTLAZAWVWTERRE L-—EERBAICE T2 HEFEORZEE S S L OREHME & D
WMISBEMRICDOWTERT 5. HMEDOERREFEICIE, PR/ SEIERXOFEIREICK 2EERR
E - PSEHEAEF AL RAEREHEBICK 2 EFENORE (BAISMIE) - Double-Differencei:% U /-
EREERENERRE, O3RTy TE2RTLE. BBOBEEAAIE, AOBS7LAF—4IcTy_RO—7H
B8 % @A L 7=Yamashita et al. (in prep.) DiERE=SB L 1.

OBS7LAMIINIFEREBHEDHEERE LICBEAIN/ZHE28EA (2020588 ~2021F48) ICH W
TiE, SEF—TEERASIOTICHRTHR2EDOERBS RO OSNEZEDOD (91204 R> b /#8H
B), BonHEDIFIEAENEHFALEET L — NATRET IMIEKBOMNBETHY, TL—E
HEKEATH 7. — A, FL—MERELTRETZEBEINTVEXBWENE, 1L —YavE
HESBEZELAIEY —RPEHERELTEY, BEOHE L XEMBOFZEEBOBADITIAREINDS. £
7=, SB1HIERA (2019F48 ~2020F8H) ICHWVWTIE, WETEY — ROERIDH % W IEHENEEIHMETE 42 H
BICEEOHENF X > TRET 2RFRINOEFKMELIHEE I N,

HEE  BEBEEORE - OIRAUEE, RIBRZKEZSHHEREMN - RIFBLOHEEFRLBMAICEDEE
L, REEDERICERLDZIHAZWLLETE L. RRAZMEMRR - KBS D ERKICIZOBSHEH
FILTRAWELEE, BREEKRE - UINKE - REKRZE - RRBFRFZOZEHEKICIIREARIUBICERV L
EELEL. FRIZ, XHBFEEICELS [REOERICEBRY 57O DOMBEXLETRETE (B2R) | &
FUORRAFHERRAMARAAOZEEZRFE L. BLTEHWLEIT.

© The Seismological Society of Japan - S09-08 -



809'09 The 2022 SSJ Fall Meeting

Unusual slow earthquake activity for Nankai trough earthquake
emergency information

*Kazushige OBARA'

1. Earthquake Research Institute, the University of Tokyo

BENZ7OKRMEOUBMENAE X >/ AREMELH 2 LY SN DIFE. MEE NS 7HERFERISRHS N
DAHADIBEINTWVDS, ZOBRKBHROZEO—D LT, MBEEIFERZD Y TARY | OFEA
BEMLIZEIFSNDZD, ZOEKNEEIIZTALAETIIAWN, ZIT, FEETK o< UFRY ] & TR
O—#E] 2FICHERLAED AT, EBEEIIEARZ2O0-HEFS] &3 @h. Z0OHEICH L TSDOHE
FOMENSECETHEHTEZZDN., IHIC, SEB4IEIRO—MEOMAERESMILAITIIERSRVD
MMIDWTERT 3,

ZZTBMYES AO0-HBIROBKHSEHRSNDEDET S (MR, 2009, #HE?2)

- RES S OVEHAHRO—2Y v ARV~ (SSE)

EBEREKRME (VLF)

AR B ED

BB, IRTOBRRIC [20—] 2BKTZ2F—T—RBMfFINTVWBDIF. RAO—HET77IY—&LTD
B—MERTLOTHD, ZDH5, EHAKSSEEVLF - &R KM ENIXEpisodic Tremor and Slip (ETS) & L
THZEREMICARRET 22 &, ETSIIRIIMSSEE FBAH DI ZDZDITRYEAISDEHMICKH C-HEL
ZFBIEREN’AMOENTWS,

Obara&Kato(2016, Science)iC & » THEHa N2 O0—EE KMEE OREEMEY W E TORO—HEICE
TEMERRERFZAZE, BEEIFIELZRAO-MEFEE 2 AT2ICHY. RO3IDDBEANEE

THhd,
- Stress transfer (JGHEF) : AO—EICK > THEY SN ABIPEEEICETFINTAMEZ(ERET
A EEME,

- Stress meter (NAEE)  RMERERADIGNERICL ZFETAO—MEDFHRANEILT B ATHE
M, DFVY., 20—MEFHOEAKMEDOYTEE % RMT 2I51ZL L THATE 2 8.

- Creep meter (T RVYIEE) : /MgVRLIE (RE) EEABICTL—PMEITARYEZRMT ZEZELTR
O—EZRA B ATEEME,

Stress transferM & m Tlk. SSEDIENFTHIEE & L TEITF SN S, ZDOYEMIRIIXSSEIZ L S HBES
TH3N, BEENLTEMEREE4 DSSEREE TN, HEWIHERELLIEZOELLRETEIHNICOWN
TIFRFHIBETHZ, 5B2A. WITNOBEICEBEUNAREEBORENVELRAIRTHDIIEIFEIEXT
£, £, SSEOTOFT & L TOBRRKMBEBCPVLIFOESELLLIMEB E LTHBETRETH S,

IC. SSEQMENNE (MR ZEENE L TOERTUN’E#LIZEIZ. NS5OV A RAIvIRAO—HEICE
ZMEINEETH D, INET, BRAKRMEICVLFOFEEE & SSERBEDBEFRMEICDOWVWTIE, TEY— RROR
B DEP RIS & RHEAMISSED E— X > b & DIFF A EIm S 172 hY (Aguiar et al., 2009; Obara,

2010) . SRS VBN ETHIME TR F—PVLFE—X Y MDY BEYTH B, BB, ThoDHY AR

Sy IRAO—MEDHEESSEE—X Y M DERKRIEHMBEKEEEZET I EPTILNTHEY., ZOLO7R
AHEEORROEBIIRAO—HMEDOERICEWTELEETH S,

Creep meterDE S TIE, RECEHKIC, EAO—MENZOERBORABICE T2 TRYINEITTZHTOE
NBIZEE OFBRICEDE, AO—MEFHEN T L —MERTARY 2RI ZIMER LD, BE2A. &
ZO0—EDREDEENTHHENEBZ THE I LIFEI X THRL,

Stress meter& L CTlE, SEEIERYCRE}/NNY—VARE, AO—MBICH T 2H 5P ZEEFRAATLMER & &
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V3%, FIZIE. FBEHETSIEEI A Y NZTEICHZPREBRFOEEHEBCPREARAEZELTWVWED, ThL5OD
RENINETOFEHWHEELIOTND I E”HNIE. BELIZIERDIRIERLTWEEEZAZ B LA
W, ERRIC, FHH - REMNSSECERMEASH-HEY I 2L —2a VIR TR, EXMERERIIC
SSEQOHRLERBBHIRENISHDV TEIHRENE SN TWS (Matsuzawa et al, 2010) ., LA L. RO—HED
Bea AEREIRRICE T 2EAERITEATDQICERBINTE L. MENRILEBERETIERWL, Lk
HoT, FTIFEBEAO—MEAHERICKREL. BRERAYOVEBEL T, FRAO—MEBRROBEALE
B ZBALOMCL, BECIHEBELEMIANICKBTEZEZLDICE=ZY ) VIR EED B EMHFIN
%
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Room B | Regular session | S09. Statistical seismology and underlying physical processes

[SO9] PM-2

chairperson:Kazuaki Ohta(NIED), Satoru Baba(University of Tokyo)
Mon. Oct 24, 2022 4:00 PM - 5:45 PM ROOM B (4th floor (Large Conference Room))

[S09-10] Temperature control of episodic tremors with slip in the Nankai
subduction zone
*Ryoya IKUTA', Yui Kobayashi?, Tatsuhiko Kawamoto' (1. Faculty of Science, Shizuoka
University, 2. Shizuoka Higashi High School)
4:00 PM - 4:15 PM

[S09-11] Spatial variation of shallow tectonic tremor energy radiation in the
Nankai trough
*Kazuaki OHTA', Katsuhiko SHIOMI", Takanori MATSUZAWA" (1. National Research
Institute for Earth Science and Disaster Resilience)
4:15 PM - 4:30 PM

[S09-12] Forecasting tectonic tremor activity using a renewal process model
*Satoshi IDE', Shunichi Nomura®? (1. Department of Earth and Planetary Science, The
University of Tokyo, 2. Graduate School of Accountancy, Faculty of Commerce, Waseda
University)
4:30 PM - 4:45 PM

[S09-13] Detection of Low-Frequency Earthquakes by Distributed Acoustic
Sensing (DAS)
*Aitaro KATQ', Hiroshi Tsuruoka', Masanao Shinohara’, Kentaro Emoto®, Tsunehisa Kimura®,
Kenji Okamura®, Yutaka Kikuchi® (1. Earthquake Research Institute, the University of
Tokyo, 2. Kyushu University, 3. DAS Consultant (agent of Sintela), 4. Kochi University, 5.
Kochi University of Technology)
4:45 PM - 5:00 PM

[S09-14] Observation of slow earthquakes using distributed acoustic sensing
off Cape Muroto
*Satoru BABA', Eiichiro Araki', Yojiro Yamamoto', Yasuyuki Nakamura®, Gou Fujie', Takane
Hori', Hiroyuki Matsumoto', Shuhei Nishida’, Takashi Yokobiki' (1. Japan Agency for
Marine-Earth Science and Technology)
5:00 PM - 5:15 PM

[S09-15] Swarms of microearthquakes associated with tectonic tremor bursts in
the northern Japan Trench
*Kazuma Matsumoto’, Ryota Hino', Hidenobu Takahashi?, Masanao Shinohara® (1. Graduate
School of Science, Tohoku University, 2. Central Research Institute of Electric Power
Industry, 3. Earthquake Research Institute, University of Tokyo)
5:15 PM - 5:30 PM
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Temperature control of episodic tremors with slip in the Nankai
subduction zone

*Ryoya IKUTA', Yui Kobayashi?, Tatsuhiko Kawamoto'

1. Faculty of Science, Shizuoka University, 2. Shizuoka Higashi High School

BENZ 7OFERHAOEROEEA G ELAFAL T L — NDESEHIR, BEORRHNSHREFL. TORE
FHEEFIFIL =,

B NS 7 OFERMEN(SETS)IE. B R4 T 1 7 (e.g. Rogers & Dragert, 2003). * & > d(Husker et al.
2012)DETSE Ak, BEAMEA 4 U EEEHOdown-dipfllicHA 2L TEL TV, BLIEREEN S TDR
M DOFTRODEDZODOEHISER LIz, —2DIITL— MERIA 7RI ONY I -3V TH
3, MBS TL—MERTELTWEEEZZE, ZOREFTDRIIE—ETIER L, 30 kmh 550 kmiZE
DEFE THUFEMEE £ > TEENT 5 Z EAE 5N TV S (A IEShiomi et al. 2008, Hirose et al. 2008), =D&
ORHIIZEBRTH 2. BEIOTROLHDOHRT, FRBLRBFKEICIIHBOEAFENROND, ThHD
BHEISEE L THEBIORERGEEZ D, ETHLIE3-DOREE, BRETILEAVL., 74 VEVES
L—MDEHFAAHED BREBOFEAT o7z, FEICIEEREDEZAWV. UTOFGERALE, 1. £
F3IRTOBUREE L — FOBENCE > TOABEL. YV MY zy PRHRIBEFEELRV, 2. FL—h
E—EDEHEF >R THY. WEDOHRISH > THRED T L — MYREE TLHAAL, 3. WEREE—
RTHERASHETIVCE R 2, STEORER. HEBIOERMEIX., TL— MEROFERERL Y ERER

(450CH 5500C) ICK<—BL7, FL—MEREESHNLITEIC, FRBERBFKEICR SN BHEND
THBEICDOWT, MIBERFERERNTY ML oy VTR KEMBREETZ IS, BRI TL— NDEH
FEEZEERT 5 EEAEIEELS, BEBOLGEN T L —MENCERTIZ2AEICIEERLTWVWS (ZAETIEA
W) ZEDNTREBEIND, ZLOETHEDL,. BEBEZELIETWEDIERAT IS EDREENFETHH
INBKTHBIEETRBLTWED (A IXYoshioka & Murakami 2007; Shelly et al. 2007; Nakajima &
Hasegawa 2016%) . A DRERIZFIC, KHHZDOIEHEDBERGICELL—E T, KBHINE%
IV ML Ty VD BEETZIEDIBEORERZETHE I ETRRLTWVWS, BEDREENIZHE T
HORKDBRICEUVHBESINAZKDA T L — MNEROBEKRKEEZ LRSI E2E&T2E, BMEZELDEHICEY
VEMILDO Ty DIEKTEIMLTWEIHRENH D, Wada & Wang (2009)1&. FARBHARD FTIE60 kmdk V%W
RYMLD Ty JIEEAPRL T L= ETHAHY T LTWVWREEFRLTWVWS, 60kmkWEkWVWT Y ML
DIy VIIREBBZDHBICEBESZIET, BEICAZIDNOMEINZKTRHEIMLTWE EEZONS, fthh
THEBDKRIHETCHZIEAEBELIVATIE, TL— MEROFERERNELARYI VML IDTHAY TV
TJOTFRETEZ, RZTDSBEINIKN T Ly vaTy MLy oy JICRRShnIE, BRKE%E L
IFaZElETERW,

BLE, TL— K& ER. BEDFENS. BMENELZ2FHE. BEDREEAFHEICEY. ZF7T7H
SKAMEENEZ &, FOKIPERICEBFTLIZYY MLy JICHEEINZ I ETHDEEZOND,
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(DContinental crust

@Non-convective
well-serpentinized

Figure. Schematic illustration showing slab motion (white arrows), torn and ruptured slab with isodepth
contours, dehydrated water (blue), tremors (black circles), and deeper convective mantle (orange

arrows).
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Spatial variation of shallow tectonic tremor energy radiation in the
Nankai trough

*Kazuaki OHTA', Katsuhiko SHIOMI, Takanori MATSUZAWA'
1. National Research Institute for Earth Science and Disaster Resilience

BENZ7IRAAATDOT L — MERTIIERMERER % 13 S A TREBAE & REBAIDO I DFEHICH WL

T, TAEThRO—R ) v PPBERAEMEE#EIWENRELTVWS. XBOWEOME L, BEMEET
T ERAVLEFOMBICLWARLON TS Y, HEREIRILF—DOFRHIELERES T (Yabe et al,, 2019,
2021)%, BIRILF—AITHRHBEHMICERTE 7 —T U RILT —1) &4 —B8l(tapered G-RE!)ICHE S FRAER
$8FE 4y % (Nakano et al., 2019; Nakano and Yabe, 2021)A 515 TW3. LA L, ZhSDEMTIZFERE

B - EEMNICERESNZHWENERNICEDOVWTWS. AR T, mENZ 7RIS T 2REEOMEH S
O %BAVWTHEIOIER T RIL¥—DRFEREI RS & CHRENEE S % MR .

B SRR R DIEA I B HE - S EREAEEIR S R 7 ADONET185 &K U'DONET2D Rt th B Et iR iR & &
BL, ARV NUVEBRICEZITHY /A XBEEAIOTRBREICL ZEMMMEREZRE LT XO—7H
BEAEA LT, BiEMND 7 RMEOMINEEORBEN L AIOTEREBELL. S50, BEMESTOY A b
BIERMES L THERRRAFIEL T, BMEBIORKETEEHQ2-6 H)ICH T2 EREN T RILF—%2#EL

7. #HIE{ElXYabe etal. (2019, 2021) THESINALZEDAEMA L. REIC, MBOIRILF—L— e RE
AR R ICE D VW TRERNAE DR 2 AL
FERHNSIRFAEEEEHICHIT TODREE T, 2015F10AH1 5202256 A DEBIC6ED K EZR/N— MNF
& 2015000l EOWEIZRBE L. BBIOIRILF—ZTL— MNEHAADEMRAEICBAEAZEEREE
ZRY, REFEHERNOEEEEEICIHEEICTRILE -0 WEE(T10°%)/s), EEKERICEEZICT R
F—DEW(T0° J/s)BIEAER S Nz, BEDREFIEELHICEH, EAHAITH > THEMNAZERTLAR
Lbnfz. BAAFTEDORBIDILFEEFRIDMENL, HLITHRTIHRE SN T LW Stapered G-RANIZHED —
7, BERIORFEKERCEFROMENI AN AG-RANIGEWVREIEESmZR DI &dtbh sk, Inb
DEWE, TL— MERRBOERFEPGIREOEBMNREVERLTWSEEZ 5N 5.
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Forecasting tectonic tremor activity using a renewal process model

*Satoshi IDE', Shunichi Nomura®

1. Department of Earth and Planetary Science, The University of Tokyo, 2. Graduate School of Accountancy, Faculty of
Commerce, Waseda University

AO—#EF, HRAFJMTRERINTEY, ERAMEL S EOBEEUNTERINDHIC, KERZEEEZED
TW3, A0—MERDOBARKATHDT I b=y VHBNL. WET—SICE>TRRRETETHY ., ZD
BEHRIZFEENICEIMBERAO—EROE=S ) VJICHATE %, S5HICIFZOREH. ZRNEIT A Y
T—Yayv, EFENES. ML —Yay, BYREELEE, EENAREETIITRRETS L

T, MROFBTFALATREE DS, AFRTIE. EEBEMNS7TOHUEEHZHRE LT, BEHORELDIHD
BEFBRETNEEN. TOETNERVWEFAEREZIT.

BB N D 7 OMBREEME A, K20kmUADEEICHEIL, MBI EICETIVEREITY ., HilsI & ORED
HEBRBODMIFIFIFZIEETHY . BOERIGEE L HME s OBEEER. RVERIERADOGHDERABTRE
DREENREZ, ThEThXRLTWS, I T, BELVREBRERVEERARICHE LT, ZhEThEHERS
MEBPTAHEIRE. TOREDHEEMBROBERLIME LTHEALL, 125F00WBAS 00 %, 105
BT & 2.5FB O FRHEICO . HEHBOAY O/ EAVT, COFEHFBRETILEZFHITS
B5ODNTAY—%HREERICE > THE L, BEIREMBOTERET., NIXAY—%BUICHET DL
ICAIh L 7=,

ZOEFMBRETIVIE. REOZ2O0— Y v THRRICHED L5742, BEERHOERERTRIEARE, BETHRL
EEEEEMHD DEENICHE T 3DICHVWS I ENTE S, FAHESINL/NT XY —DEBHDEND
5, RE & EHOREEROFHNLER., EARMNATL— NMEE)., MEFEHOIEY — R4, MENKERE
ERUDIFBRT—) VBRI ENMB, FLTIDETIVICEY, HEEERRNICHITEROMEDORE
HERMICFATE S, ERICFRABAOAYOI/EZAVTRREZITV. TOZYMEEHERLEL, TOETIV
i, 20— HhEDEEARRERTAD-ODERRETIVEEADE—SHLRYES,
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Detection of Low-Frequency Earthquakes by Distributed Acoustic
Sensing (DAS)

*Aitaro KATO', Hiroshi Tsuruoka', Masanao Shinohara', Kentaro Emoto?, Tsunehisa Kimura®,
Kenji Okamura®, Yutaka Kikuchi®

1. Earthquake Research Institute, the University of Tokyo, 2. Kyushu University, 3. DAS Consultant (agent of Sintela),
4. Kochi University, 5. Kochi University of Technology

HE, 2BMEFELY VY (DAS) EffixAWT, HROKLZRT I =0 RARET, EhEPEhE
ZENRICHERIIZOERRNEREINTLS (e.g., Lindsey et al.,, 2017; Jousset et al., 2018; Wang et al.,
2018; Zhan et al., 2019; Nishimura et al., 2021; Shinohara et al., 2021). XFETIF, BEEHN S EBEE|C
b\cj“c%ﬁzL’CL\%,*:,MEEH/&HE;ELJ:6,&§biﬁ%§%,ﬂJT%t&Jk, MERREAZBamdt & REICE S 2K
DOEBEAVDONR T 74 N EBHWT, DASEHAZ#3» BEEREL . MEMRAZEERE,» S THAEWEE

&, LED2ADHT 74 N 7r—TILODASEHAANDFIANRD b, BER=ZHFHRNOEEMHRHIRATIC
DASH##t (Interrogator) %FRE L, 2021F128H S EFERFEROIS MG L. H4, RIREBELT
NTPZFWT WA, 20225928 LGN HCNSSIC & 2B5ZIEEA~N & ZEE L. DASEHREIRIC, 2RDT—7 )L
AVWTY Yy TT AN EE20MRCTREL, REFAEHZAREBTEL. 9y TTFRAMNEEEIC, T—TIAVD
BIEH RDABRD 21T > 7.

20221 H EAICHRE L BRI ETHDORIIGE2RDHK T 7 A NT—TIIH>TIRADZ I ENTEL
LEDOD, DASOEE / 1 A&, KEGFOEBMNAERERIZF L A >k, 22T, 2BEALY /(X
FEBLZAEE—RNICUIWBACEHAIARE LK. BL, BEIARY 7OFMMNEL, ARRRHI2kmD 1K
DT 7ANDHERBWEEHAE RS>/, FD1E, 2022F38 LAICHKE L EREIRE EEN DR ENS % BAE
ICIRAD Z EICE LT, AROBERME TRE Lo, T 74 /1NIH > TORENS & RS mNICHERY
5ZEICHMLEZ. BDMIRENREWNEZD, OFTHREDOSNAMETFTLYTVWERGICEEADLLT, 109EE
it 2EBFRMEDFE ZHRUTE. T, —BOEBRKBEICOWVWT, BRTSKEEZFARY ERBER
E&={To7-.
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Observation of slow earthquakes using distributed acoustic sensing off
Cape Muroto

*Satoru BABA', Eiichiro Araki’, Yojiro Yamamoto', Yasuyuki Nakamura', Gou Fujie1, Takane Hori'
, Hiroyuki Matsumoto', Shuhei Nishida', Takashi Yokobiki'

1. Japan Agency for Marine-Earth Science and Technology

HIT7AN— =TIt —¢ LTEHOELEFUT 20HRBEFTELY VY (DAS) &, ZREMICE
REVADAEETHD DD, IEFEMERICEWTELFEHONE LA >TWS, LKL, EFDOHELY
HRFBNAEEHRIRVAO—HEICDOWTIE, DASICK 28RN THONIHARAIE DRV, MEDOEFIHH
&, BN 7DMMAHETRETZIERNMEREB/EO—EHE LR >THEY., ZOupdipfllTlERO—HE
NERIENTWS (FIZIE, Nakano et al, 2018; Takemura et al., 2019) , A O—HEDHRLE T BIRELIE
BEEORERRZEASHNICTBICIE. BVWEEMREETCORA—MEDCEUINETH D, EFIFHTTIE. EFIF
M 555 kmDEEFE T, AP Sensing®DASIC & 2E88A2022F 1A L W iTbhTW3, AR TIE. EFRIFHIC
BWTERBRAHNETEEARDASE, HE - FZFEAIS X7 L4 (DONET) OEFEHMEFT—92BAWT, R
O—HhEO—BTHIMEEZEHBL. ThODOERRELIT o7, AMFIE. DASTHENZER LMHTD
T TH B,

EFEHDDASDEML — MEFIC2-8 HzD /XY RISR T 4 LY —HMMFTRFICE WT, 2022418308 H
52022F2H8H F THOHET. N30EDOHENE R I N, TNSDMED> V' FILiE. DONETTEHEW
SEEDEA S CHBEHMESHCL > TEAINTWS, DASTEA I NAZMEID > 7'+ )L OGRS IE
40-60#TdH Y. ZHIIDONETOLFIHMES CEAIS /2 ikiiFE (930%) LW HERL, DASTEAIE
NEWMEIDEHRFEHMCRED L. BMBDY T FHILIEEREL W D2DDWVWB WAL ENMNTEEDEL S
MENTWBEDICRA, ThoDEAOIE—L v MAREEIZ50-100 mi2ETH %,

MEADEFREICEWVWTIE, DASOEF vV RIDEHFEHEREFHICEL/ED &, DONETATEHES
DEERHT—F . 2-8HzD/NY RIRZA T 4 )Ly —% M, 2L TO3 HzDO—/RR T 1 LY —% T T
HEDEAWE, TURO-THOMBOT T FILDILEENY E2EY 7 L, EBRERESIEROKREITD
INESLKBBMBET )Yy RY—FICE>TKRD, ZOMUNEBEEEREEDR, Z< DHIADERIEZ. DONETD

G/ —RDOPPIERETH S, 134.7°E, 32.8°NMHRICRE o7, 2T EIFABROEICHT

Y. Nakamuraetal. (2022) IC& > THRNONEEE LT 5 &, IKLAHAALBILOUpdipflicid -

&, FTHE (BFIZIX, Sunetal, 2020; Toh etal, 2020) TREINLSA, RO—MEFEEEBILLE
DEEME E DEEENTREBINS, DASTHEIN R X /-EEIODONETAFEMMEET00.02-0.05 HzD K

TlE. BERKEME (VLFE) O 7 HIAERISh, EFRIRHICE W TIEMEI & VLFEABREMICAZ L TV

%, AFEKRTIE, MEIEVLFEORZERMEESICOVWTHERT 5.
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Swarms of microearthquakes associated with tectonic tremor bursts in
the northern Japan Trench

*Kazuma Matsumoto’, Ryota Hino', Hidenobu Takahashi?, Masanao Shinohara®

1. Graduate School of Science, Tohoku University, 2. Central Research Institute of Electric Power Industry, 3.
Earthquake Research Institute, University of Tokyo

AO0—EO—BTH2TI7 b=y /& (LIF, ®E) LEBFEMENRUCRIEETHEELTRELTWDS
BREBELAAABICEWVT, BEIEBEMEDEEORZEREMARAREFMICASMIT I LI, R
O—ELBEHEOREA NI LZTENICERT 2FNMINYVEEZZEHEFINDE. AFFRT

I&, 2007 2008FICEHAEBEILBTRELMEITEY — K (Takahashietal., in prep.) I > TERLEL
EREMEOREBOFOFEMARESHMIC L. AHFERTIE, Takahashietal. [in prep.]A* T > X O— 7
ETRALEZARY MDD L, BGREN20MELVEVEDOEBRERES LT, ThOoDEREPE LUSKED
FERZICKYBRELE. BRET A IENTELMEDOHILIZ909ET, ZDHI>EHZNDEDIEIM-04T
Holz. FEAEOHBIEY —RNICEHLT, BREEHZH I HEIE BEHEOEE A SN, BEME
DIFBOBEELIE, ThOoDMEFTHEARAE—RERE WD LV IEBENLTEF THZ I EETT. EHR
T RADHEITEY — NTE, BEOEREIMRT LK, MEVRLBE (WFRLEM0.871.0) %
BUBEHMENERLEL, HBLARMEOERNBBEOERAARICRHT 2RFIBEETHo-. BEED
DEX L $94 km/dayf2E T, thO/MREELRIEY —RTOERBEEtEAREORI 27T, BHABEEIT
i, MENFEILN TR ERBBOLER L TOREMEDERIEAIIHRE SN TS [Obana et al. 202114%, KR
TRLAEBREBLMTORBEFE, BN BEEHEICEITIZI L, BB BEHMEDERBEDOR

T, EVWORTHUMAEMT 22N TES. MB—BEMEOESH LLFEHNICHONDREIL, FEHE
HEIRYARY MABEEL TR HME/NNY FEREMENNY FOMREFR L TWEIEETHRT S, X
o, BRBERBEICHBTHROEHEZE DIEERKEEZTRT I DD, FEMEEHITANY ICRE SN 2HME)—E
BHEOEENFENIBAANEEAVDEVEBTREL TWBAREENH 5.
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