Thu. Oct 14, 2021

ROOM C

Room C | Regular session | SO9. Statistical seismology and underlying
physical processes

AM-1

chairperson:Naofumi Aso(Tokyo Institute of Technology), Taku
Ueda(University of Tokyo)

9:00 AM - 10:30 AM ROOM C (ROOM C)

[S09-01] Spatio-temporal clustering of successive
earthquakes: analyses of global CMT and F-net
catalogs
OThystere Matondo Bantidi', Takeshi Nishimura'

(1.TOHOKU UNVERSITY)
9:00 AM - 9:15 AM

[S09-02] Long-term probability earthquake forecasts
based on the ETAS model
Oliancang ZHUANG' (1.The Institute of Statistical
Mathematics)

9:15 AM - 9:30 AM

[S09-03] Extracting Diffusional Characteristics in
Stationary Clusters without Migration
ONaofumi ASO"  (1.Tokyo Institute of Technology)
9:30 AM - 9:45 AM

[S09-04] Seasonal variations in crustal seismicity and
surface load estimated from GNSS displacement
OTaku Ueda1, Aitaro Kato1, Christopher WJohnsonZ,
Toshiko Terakawa® (1 .Earthquake Research Institute,
University of Tokyo, 2.Los Alamos National Laboratory,
3.Earthquake and Volcano Research Center, Graduate
School of Environmental Studies, Nagoya University)
9:45 AM - 10:00 AM

[S09-05] Development of an ETAS model that explicitly
incorporates the triggering effect of slow slip
events on seismicity
OTomoaki NISHIKAWA', Takuya Nishimura'

(1.Disaster Prevention Research Institute, Kyoto
University)
10:00 AM - 10:15 AM

[S09-06] Spatio-temporal relationship between intraplate
seismicity and long-term slow slip events along
the Nankai Trough
OYuta MITSUI", Keiji UEHARA', Issei KOSUGI?, Koji
MATSUO® (1 .Faculty of Science, Shizuoka University,
2.Graduate School of Science, Shizuoka University,
3.Geospatial Information Authority of Japan)

10:15AM - 10:30 AM
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Room C | Regular session | S09. Statistical seismology and underlying
physical processes

AM-2

chairperson:Shinji Toda(Tohoku University), Kota
Fukuda(University of Tokyo)

11:00 AM - 12:15 PM ROOM C (ROOM C)

[S09-07] Statistical Evaluation of Occurrence Time of
Forthcoming Event Estimated Based on Bayesian
Updating for Inter-Event Times in Time-Series of
ETAS Model
OHiroki TANAKA', Ken Umeno'  (1.School of
Informatics, Kyoto University)

11:00 AM - 11:15 AM

[S09-08] Long-term features of the 2011 Tohoku-oki
aftershocks: Central shutdown and surrounding
activation
OShinji TODA', Ross S Stein®  (1.International
Research Institute of Disaster Science, Tohoku
University, 2.Temblor, Inc.)

11:15 AM - 11:30 AM

[S09-09] Event size distribution of deep low-frequency
tremors in the Nankai Trough modelled with a
mixture distribution
OTakaki IWATA1, Yoshihiro Hiramatsu® (1.Prefectural
University of Hiroshima, 2.Kanazawa University)
11:30 AM - 11:45 AM

[S09-10] Evaluating the crustal strength based on seismic
moment tensor ratios
OSatoshi MATSUMOTO', Ayaho Mitsuoka?, Yoshihisa
Iio3, Shinichi Sakai4, Aitaro Kato® (1.Institute of
Seismology and Volcanology, Kyushu University,
2.Graduate School of Science, Kyushu University,
3.Disaster Prevention Research Institute, Kyoto
University, 4.The University of Tokyo Interfaculty
Initiative in Information Studies Graduate School of
Interdisciplinary Information Studies, 5.Earthquake
Research Institute, University of Tokyo)

11:45 AM - 12:00 PM

[S09-11] Seismic modeling with cellular automata
considering competing time constants
OKota FUKUDA', Takahiro HATANO?, Kimihiro
MOCHIZUKI' (1.Earthquake Research Institute, The
University of Tokyo, 2.Department of Earth and Space
Science Osaka University)

12:00 PM - 12:15 PM
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PM-1

chairperson:Yuki Noda(Kyoto University), Masaru
Nakano(JAMSTEC)

1:30 PM - 3:00 PM ROOM C (ROOM C)

2:45 PM - 3:00 PM

[S09-12] Seismic activity around lake of Ryujin-ko
OShin'ichi SAKAI'2, Takahiro Akiyama® (1.Interfaculty
Initiative in Information Studies, The University of
Tokyo, 2.Earthquake Research Institute, The Univ. of
Tokyo)
1:30 PM - 1:45 PM
[S09-13] Foreshock activity of a M3.7 earthquake in the
western Nagano Prefecture region and the
ocuurrence factor
OYuki NODA', Hiroshi KATAO?, Yoshihisa 110
(1.Kyoto University Graduate School of Science,
2.Kyoto University Disaster Prevention Research
Institute)
1:45 PM - 2:00 PM
[S09-14] Spatio-temporal change in seismicity and
waveform correlation of an earthquake swarm at
Moriyoshi volcano
OVYuta Amezawa1, Takuto Maeda1, Masahiro Kosuga1,
Tomoya Takano' (1.Graduate School of Science and
Technology, Hirosaki University)
2:00 PM - 2:15 PM
[S09-15] Intraplate repeating earthquakes in the
Fukushima-lbaraki border region following the
2011 Tohoku-Oki earthquake and their factors
ORina IKEDA', Keisuke Yoshida', Ryo Takahashi®, Yo
Fukushimaz, Toru Matsuzawa1, Akira Hasegawa1
(1.Graduate School of Science, Tohoku University,
2.International Research Institute of Disaster Science,
Tohoku University, 3.Japan Meteorological Agency)
2:15PM - 2:30 PM
[S09-16] DAS observations of earthquakes and airgun
signals around Kikai caldera
OMasaru NAKANO1, Hiroko Sugiokaz, Eiichiro Araki1,
Tomoya Nakajima1, Aki Ito1, Hiroyuki Matsumoto1,
Takashi Yokobiki1, Takashi Tonegawa1, Yojiro
Yamamoto1, Toshinori Kimura1, Gou Fujie1, Satoru
Tanaka' (1.IMG, JAMSTEC, 2.KOBEC, Kobe
University)
2:30 PM - 2:45 PM
[S09-17] Seismic activity (D>10km) around the summit of
Mt. Ontake (1)
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AM-1
chairperson:Naofumi Aso(Tokyo Institute of Technology), Taku Ueda(University of Tokyo)
Thu. Oct 14, 2021 9:00 AM - 10:30 AM ROOM C (ROOM QC)

[S09-01] Spatio-temporal clustering of successive earthquakes: analyses of global
CMT and F-net catalogs
OThystere Matondo Bantidi', Takeshi Nishimura' (1. TOHOKU UNVERSITY)
9:00 AM - 9:15 AM

[S09-02] Long-term probability earthquake forecasts based on the ETAS model
Oliancang ZHUANG' (1.The Institute of Statistical Mathematics)
9:15 AM - 9:30 AM

[S09-03] Extracting Diffusional Characteristics in Stationary Clusters without
Migration
ONaofumi ASO" (1.Tokyo Institute of Technology)
9:30 AM - 9:45 AM

[S09-04] Seasonal variations in crustal seismicity and surface load estimated from
GNSS displacement
OTaku Ueda1, Aitaro Kato1, Christopher WJohnsonZ, Toshiko Terakawa® (1 .Earthquake
Research Institute, University of Tokyo, 2.Los Alamos National Laboratory, 3.Earthquake and
Volcano Research Center, Graduate School of Environmental Studies, Nagoya University)
9:45 AM - 10:00 AM

[S09-05] Development of an ETAS model that explicitly incorporates the triggering
effect of slow slip events on seismicity
OTomoaki NISHIKAWA1, Takuya Nishimura' (1.Disaster Prevention Research Institute, Kyoto
University)
10:00 AM - 10:15 AM

[S09-06] Spatio-temporal relationship between intraplate seismicity and long-term
slow slip events along the Nankai Trough
OYuta MITSUI", Keiji UEHARA', Issei KOSUGI?, Koji MATSUO® (1.Faculty of Science, Shizuoka
University, 2.Graduate School of Science, Shizuoka University, 3.Geospatial Information Authority
of Japan)
10:15 AM - 10:30 AM
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Spatio-temporal clustering of successive earthquakes: analyses of
global CMT and F-net catalogs

*Thystere Matondo Bantidi', Takeshi Nishimura'
1. TOHOKU UNVERSITY

The present study systematically examined the characteristics of successive earthquakes that are not
so-called aftershocks but closely occur in space and time after the occurrence of a small, moderate or
large earthquake in order to understand the triggering process. We use the Global Centroid Moment
Tensor catalog for the period from 1976 to 2016. Shallow earthquakes with a moment magnitude, Mw, of
larger than or equal to 5 are analyzed. We also use F-net catalog provided by NIED, Japan, for the period
from 2001 to 2010 and analyze the earthquakes occurring around Japan islands with Mw<5.5. We
separately analyze these two data set to clarify the characteristics of successive earthquake occurrence
for a wide magnitude range of Mw>=3.5. We search the earthquakes that occur within a horizontal
distance (D) and a lapse time (Ta) from a source event, and group them as a cluster. We then count the
number of the clusters, which represents the successive earthquakes, for different D and Ta. To examine
whether or not these successive earthquakes occur randomly, we compare the results with simulations in
which earthquakes are set to randomly occur in time (but at the locations same with the estimated
centroid). The results show that the number of clusters for the simulation for a given Ta and a magnitude
range rapidly increase with D and merge with those for real data at a short distance called triggering
distance. The triggering distance increases with increasing the magnitude of source event and decreases
as the lapse time increases. This implies that the seismic activity turns to become the normal condition in
which the occurrence time intervals of large earthquakes obey a Poisson distribution. From the analysis of
both global CMT and F-net catalogs, we found that the triggering distance increases with being almost
proportional to about 1/5 to 1/4 of the seismic moment of source earthquake. Such moment dependency
is reconstructed from the simulated data that follow ETAS model. We further derive empirical scaling
relations between the seismic moment and triggering distance from the equations in ETAS model, and the
observed exponent of 1/5 to 1/4 are well predicted from the estimated ETAS parameters reported at
various regions around the world. These consistencies suggest that we may evaluate the triggering
probability of eartghaukes by ETAS model.

Key words: Spatio-temporal clustering, successive occurrence, triggering distance, ETAS model.
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Long-term probability earthquake forecasts based on the ETAS model

*Jiancang ZHUANG'
1. The Institute of Statistical Mathematics

Based on the ETAS (epidemic-type aftershock sequence) model,

which is used for describing the features of short-term clustering of earthquake occurrence, this paper
presents some theories and techniques related to evaluating the probability distribution of the maximum
magnitude in a given space-time window, where the Gutenberg-Richter law for earthquake magnitude
distribution cannot be directly applied. It is seen that the distribution of the maximum magnitude in a
given space-time volume is determined in the long-term by the background seismicity rate and the
magnitude distribution of the largest events in each earthquake cluster. The techniques

introduced were applied to the seismicity in the Italy and Southern California regions.

Figure: Spatial variations of the ETAS parameters in the Italy region.
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Extracting Diffusional Characteristics in Stationary Clusters without
Migration

*Naofumi ASQ'

1. Tokyo Institute of Technology

ERDTOREFMNRIEELNS, HEILEEREIBEL TWELIICRZZIEEYMIL—Ya v ER

RNo TOYBHREKIE, BACHEEKDIZOEETBEL TWEOTIERL, ISAVREES WHIEEEE S L
TEH>TWBZEILLBEDREEEZOLND, THLEXYAIL—a vk, IREIAYEBIRKNERICH
22t ETRBLTHEY, MEMBZMNICEERMREZ52 %, LHALARASL, Y147 L—2avDREIC

i, SVWEBEESMREE S DOMEAIOIDIBREICKR D, KRR TIE. ETASET /L [Ogata, 1988] DR %
TFoz&iIc&kY, mIRISRY—E, ¥4 L —2avDEohiWEIRIBEICEWTH, ILER L HIE
HRETBTIRHHEHETETEHEEZRRET 5,

KRETEICETEZYI7OLBRATHEZAKZAICELY, EBOIJOLEEERNEZAONE EVDIRED
He, MERNESBETZ2ETILLNETASET L TH S, LHLRAS, BERNLFHNL D EFETASETIL
TIFFRATE RV EAHONT WS, ZOXREMNLRE G, BHAENLGEHIIBOILBRNRYIERKAETASE
FTITRERBATELRVWAL THEEEZIOND, FIT. ETASEFIVICIEHEBHMNARIEEAMA 52 & T, L8
HAYMBIRKEGATE2HRRETASET LV ARET 5, RBRIC. BHEMNLEHE L TRENLERBRIBO%E
KILBSERREARMEICOER L7z, D EDETASETILEAICEIEIEE LTHERTZE, RNSA—SEIEZD
TAYY REWE, BBEEIRETEZAY Y POALPKEL, LUBHRETILE LTRINE, BB
ETASEFIICE DK I al—yarvET52 T, WEREBROGREDHHEBIRI LI ENTE L,
DlEDESIC, BRENLTFELHATE LI RUBETASETFIILAERELZ, TOAZEEAVNIE, BEEN
BIATL—2a Vv RAGK THLBNAREEZREHTE 32720, HEZPLANUFICEVWTISRZERAD
HFEIh 3,
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Seasonal variations in crustal seismicity and surface load estimated
from GNSS displacement

*Taku Ueda’, Aitaro Kato", Christopher W Johnson?, Toshiko Terakawa®

1. Earthquake Research Institute, University of Tokyo, 2. Los Alamos National Laboratory, 3. Earthquake and Volcano
Research Center, Graduate School of Environmental Studies, Nagoya University

HWEFRHNE L, BAKEVERLREOHRPHTRIEBICHAZTILPHELRLZ LS5 TRKEMEEIHB &N
BEMETHEEINTL S (e.g., Heki, 2003; Amos et al.,, 2014), BlAIX, A 7 2N =7 T TFKEFED
FLEENCHIG L T, HEFIHNEHLEH % R (e.g., Amos et al., 2014; Johnson et al., 2017), Johnson et al.
(2017)TIZGPSOSABEZEM A S FKTENMBEICE A 2IGAEILEZFEL. A1) 74 =7 TOHMETES
DB DB 2 E ZICKRELP TV AR LE, BATEHEHMETHOSHEHEI BRI TS

Y, BEREPHRKE DBRIZRI N TV SH(e.g., Heki, 2003; Ueda and Kato, 2019). BEE & L TEZ
ONEZREWEICL DB NELEERERLIEZMARIZIFEAETHOATULRL,

AR TIERIMANERICEWT, RO L THEMNT—IHSHEDEEAHEHEL. REFREICLD
BT TORNEEMEDOFKERAE DR - RET %2177, ¥9. GEONETDF5#
(2003/08/14-2010/12/31)D L FE K% % Bedford and Bevis (2018)DFEH#FHWT ML v R, HhESH
IC& 2EENREL. =HMEERD. HBREICDB L, Z0%, SRARCST2FTHEHRDEHRE=E2REL
BHELEERINT—9D5, TNS5DOHFREAcommon mode erroré L THIE Lz, L TFEEHDT—4 D
5common mode error& R W=7 —4 1IC3xt LT, BEBedford and Bevis (2018)DF %% EHA L. =EHZEE)
BODWEEITo1-. WE LLZHEEMD EEIC. Johnsonetal. (2017)DFEEHAWVWT, BT EDRER
EOEEOREHELL, TORR, BEEOARZRAXEBAOHIFICEWTEITEMNL., HISBRD T 2HE
PThFLNT,

RN E S A I DG 1% (Terakawa and Matsu'ura, 2008; 2010)ICH 17 2R AT ARMMBAE A L & —/N—iif
B L TREBFENEAHT I/ —OVIRADOMEREROELLEZEE L, MEREDYA I VT EHEL

e [SEF—TTILUNEBERAN YOS D1980-2010FEDMILL EDMEAFEH L7, HIST-ETASEF /L (Ogata,
2004) 2 FHWT, EHEN’ERMETEEE L TRELAEBERTCEMIITTEIET. REFEEIYKRWE
ERMWEFHERENEICLIZIBNECEOBERETML 2, ZORBR. RIMARESRICS 1T 2ERMEF
IO/ —OVIEADRBWFICRELPT W &b o7,

HEE . GNSSO L FTEEMD T — 4 IXE L HIEFEOGEONETOFSEAHE L % L, EF TE3EMOEHETENK
2 O ICGRATSID (Bedford and Bevis, 2018)#FH L £ L7z, [SEFO—LBERAS O ZFRL
F L7z, HIST-ETASETILD/RNS X — & #EICOgata et al. (2021)DA— R AFAL F L7, 8L TRESEWE
LET,
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Development of an ETAS model that explicitly incorporates the
triggering effect of slow slip events on seismicity

*Tomoaki NISHIKAWA', Takuya Nishimura'

1. Disaster Prevention Research Institute, Kyoto University

HEZMDEAAHT T L — MERTIX, AO—RY v T4 R K (Slowslip event; SSE) &M B 1K5E A
WrBE Y IRRNELE T2 (Obara & Kato, 2016) , RO—R Y v TARY ME, & EICKBECEANLME
FHEFRIT DI EIASNTEY (Ozawa et al.,, 2003; Radiguet et al., 2016) . KD EHIA I TIlL.
SSE & hESFREI DR REROEIAIED SNTWB (Kato et al., 2012; Nishikawa et al., 2021) .

ZTD—A., RE HETEEMIFEAIN TV SMEFRNFESTET /L TH %Epidemic-type
aftershock-sequence (ETAS) E5 /)L (Ogata, 1988) ICI3. SSENMEFRHICKRIZFIHE GEPRE) 'L
KEEBINTVLWAWL, TR, TL— MERTSSENRE LB, ETASETIVICE D hERERR TSRO
BRE, ERICERASINIMERTHNIKRECRHMTZ2EWVWIBELIH S (Llenos et al.,, 2009) , ZDREE%
O3k % 728, Okutani & Ide (2011)(&. SSEFELEHAM & IESSEREHMBIC. ZNhETNEMRDETAS/AS X —4
BE|YYHTBZET, SSEICERETAHMEREL — NO LR EZBEEFEOETASETIILORBEAHFOHRTRIELZ, L
DL, TOETIICIESSEOERRIEFME (E— XYM T ZFa—KPE—AVIL—IRE) PHFRAENT
WRWEH, SSEOE—XY ML—MEMEREL — MOBERY. SSEOY I ZFa—REFRINDMER
ORARFICETIEELABENIZ. COETINSEEEIFI/LONAWL, DFY, [HE2FJ/=Fa—KD
SSENFEELLEE. WSKODDOHMENFHRINEIN?] EVDIEANARBWIC, TOETIFEZADIENTE
A AW

ZZ T, AHRIL. BEFEDOETASET /L (Ogata, 1988) IZGlobal Navigation Satellite System (GNSS) &38|
T—IDSHELELSSEOE—X Y ML — NE[GFICHHARAH. FZARETI (SSE-informed ETAS model) %
ER L7ze TOETIVIE, SSEDE—AY ML —MEMEREL — MIBREAREGK (BWIEREEDOER) &
REL., SSEOE—XY ML —MEMEREL — MOLAIEER (HWIESSEQMEE— X ¥ b EMBEHREHD
LEBIER) HHFHIZRETASIRS X —8 & L TEEHET 5,

Frld, FrERETINAEZ21—V—F VR - IS VFEERIBTREL/3DDSSE (2006588 Mw

6.8. 2008FE38Mw6.6. 2011TFE6AMW6.7) EZNSDENTHREL/M2.5U EDOMEICEAL

Too 2006F &2011FEDSSEIFE V5V FiBEFRIEE LY (18405 3E) IC. 2008F DSSEIF A RERL
&V (FER39EMHE) ICAIBY %, BSSEME— XV kL — MEGeoNetHh /AR L T L) 5 GNSSEEAZRE R 5

5 —#4 & TDEFNODE (McCaffrey, 2009) #RBWTE/ICHE L 7=,

ZDHER. 2006F £ 2011TFED A Ry M Tldk, FMIEFEREHRE (Akaike information criterion; AIC) D HEFED
ETASET IV EHARTRECHA L. FEBRETIDNLYVRWET N THD I ENRSI N, £oo FHELICEBA
LS A—=4 n (SSEOE—XYML—NEMEREL — MOWAIER) HE. BLHIETDDMEEFR
TEDICMHERSSEDT I =ZF 12— KRHETETE, 2006FEDSSETIEMw 6.0/event (95% Cl: Mw 5.8/event
“ Mw 6.3/event) . 2011EDSSETIEMw 5.5/event (95% Cl: Mw 5.4/event ~ Mw 5.7/event) &EHEEI N
7zo ZTD—7. 2008FEMDSSETIF, AICIRT L BIEIL. RERDETASETILDIEIHFRVWETILTH > T,

BV SV FBERNVCOEREMETRNICEET 55%1THE (Nishikawa el al., 2021) Tld, SSE& ZHICHED BER
WEFRENICHEI Sy BREOREBEOINIH D I EPRESINTWVWE, INEMNFZ, SSEOE—X Y
PL—HMICHTRHMEREL — FOBBENEZFRLAETIVEHFBLRVWETILELE L, ZO8K

2. 2006EMNSSETIE. 18SHDEBENSH B ETILH. BEENDAEWVWETILEEERTAICH2.7HD
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L. BEENEZHFBLEETADIUVRWETILHZ I EDNRESI N, MAT, SSEOE—XV ML—hE&
WEREL - MEIERRNOREZEHET (BF) ELEETIVE, NEEHEZIUAE LEETILOLED
T, NE/E (18K OETFILICHEAR, AICHEZISHEY QULEDREY) §52&idhbhor,

ARROFRETIVICE T, SSEICERATIMEREL — MO LEFAEZE L ERERRTRH T
ol oo RETIICE DT, SSEOFE—XA Y ML —MEWMEREL — MDERP, SSEOTS =
Fa—REFEINIMEHROBRFICEIT2EELBARAERB/IIENTE L, MAT. KEFTIVIE
SSEQE—XAY ML —MIWTEMEREL — NOBEENY, SSEQOE—XAY ML —MEMEREL— %
ESAERAOBAHE (NEZEHE) ICHATI2EEMNRBRETREICLZ, SB. FET IV AEZHOLAAHT
AVDSSERVZNICHES HEFTHIGEART 52 & T, SHOMETEOFRABER L, SSEICHD HEF
FORHBOEE(LRTZDHIFZEDRBIC ORI Z LER/FINS,
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Spatio-temporal relationship between intraplate seismicity and
long-term slow slip events along the Nankai Trough

*Yuta MITSUI", Keiji UEHARA', Issei KOSUGI?, Koji MATSUO?

1. Faculty of Science, Shizuoka University, 2. Graduate School of Science, Shizuoka University, 3. Geospatial
Information Authority of Japan

MAAABTD7 7 AMNEEZRO—2Y vy FTEOBICIE. ZBEOEARIHZEEZIOND, —fHl&L

T, AO—R Yy TREBICHETENFERILT 5 2 EDRE SN T X/ (Hirose et al.,, 2012; Passarelli et
al.,, 2021), COMEICIELARAATICLBDEHRELGHD &, T, TL—MERBEICRST L — MAM
EEXETERIRNEZTHDI L. BREEINTE(e.g, Nishikawa et al.,, 2021),

ARETIE. BN 7EAAABERNRELT, Z7AMNEEZRO0—-RY vy 7OBERERES, £3. S5
FOERAY O (1998-2017F)& Y, SEAHRAL T L — MERHN SMEFE1SkmURICH ZHMEAHH L

e ML EDHETG-RRINKWII>TWB I & AR L7 (bE0.82), ML EDHEIHEMEBMMNITEAL
TL— M NAMEE Y TEZLDE 72720, MIULEOHMESIFE S L —MNAMELIRETES, Th5D
HEICK LT, ETASET /L (Ogata, 1988)ICE D R MEEBXRDMELEIT > 7=

2HE %8 L COESEMEFEERICIE. along-strike ARIDFHENR Sz, EFEBICIE. EEBH S BIFFE
FOTF., K£EKELHSKBFEERMIFDO T, BRKETDIEMT. aWMEE RS/, TDIHDFRIE. M6.5%E
ZBREMZAO—RY v A4 RV MNL-SSE)DF L1 (Ochi and Kato, 2013; Kobayashi, 2017; Yoshioka et al.,
2015) & EREIMICRS WL TWS, ZhblidEA7) —T7EHEE (Matsuo and Kuroishi, 2020)DIKE N
BEERMIELTWD, SHIC, ERMERDERORFEZEICOVWTHEEEZIToLE T 5. KFKEDHEE
T. 2ODL-SSEHAfEIH & 20T0FEICHEFHEAMER L TW o, MIBFEHOIEBTEETAHL S RAKDIER
NdH o7, —AHT. L-SSE& DIFEIMIIISA B TR WBEEFEEL. ERRAHEENR O,

AIERIZ, B—IC [T L — MRMEIERALREEH TL-SSENRETE] &, MK RSB & TL-SSEREAEIC
EoTTL—NAMETENESC] HBEEHDIEERT, BIEICOVWTIE, BEAEREHISEEIN DN
BREDRV Y AT TERABZEICK B ARG IEE (Mitsui and Hirahara, 2006), %&ICDWTIER ST
RR(E)BEORENEZLOND,
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Room C | Regular session | S09. Statistical seismology and underlying physical processes

AM-2
chairperson:Shinji Toda(Tohoku University), Kota Fukuda(University of Tokyo)
Thu. Oct 14, 2021 11:00 AM - 12:15 PM ROOM C (ROOM C)

[S09-07] Statistical Evaluation of Occurrence Time of Forthcoming Event Estimated
Based on Bayesian Updating for Inter-Event Times in Time-Series of ETAS
Model
OHiroki TANAKA', Ken Umeno' (1.School of Informatics, Kyoto University)
11:00 AM - 11:15 AM

[S09-08] Long-term features of the 2011 Tohoku-oki aftershocks: Central shutdown
and surrounding activation
OShinji TODA1, Ross S Stein? (1.International Research Institute of Disaster Science, Tohoku
University, 2.Temblor, Inc.)
11:15AM - 11:30 AM

[S09-09] Event size distribution of deep low-frequency tremors in the Nankai
Trough modelled with a mixture distribution
OTakaki IWATA1, Yoshihiro Hiramatsu® (1.Prefectural University of Hiroshima, 2.Kanazawa
University)
11:30 AM - 11:45 AM

[SO09-10] Evaluating the crustal strength based on seismic moment tensor ratios
OSatoshi IVIATSUMOTO1, Ayaho Mitsuokaz, Yoshihisa Iio3, Shinichi Sakai4, Aitaro Kato®

(1.Institute of Seismology and Volcanology, Kyushu University, 2.Graduate School of Science,

Kyushu University, 3.Disaster Prevention Research Institute, Kyoto University, 4. The University of
Tokyo Interfaculty Initiative in Information Studies Graduate School of Interdisciplinary
Information Studies, 5.Earthquake Research Institute, University of Tokyo)
11:45 AM - 12:00 PM

[S09-11] Seismic modeling with cellular automata considering competing time
constants
OKota FUKUDA', Takahiro HATANO?, Kimihiro MOCHIZUKI' (1.Earthquake Research Institute,
The University of Tokyo, 2.Department of Earth and Space Science Osaka University)
12:00 PM -12:15 PM
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Statistical Evaluation of Occurrence Time of Forthcoming Event
Estimated Based on Bayesian Updating for Inter-Event Times in
Time-Series of ETAS Model

*Hiroki TANAKA', Ken Umeno'

1. School of Informatics, Kyoto University

WROKERBREIFOY Y/ =F 1 — FREKRFEEZRE T2 LT BL2 </ =F1— FREIETOREREROD
BDO&REFEHEp (T [T )VERWIHFEMRESNTWB[]. CORKFEHER, ¥/ =F 21— NORR
SNCEBDZDDRMEMmM(<M)ZRE LI EE, EMBMEM)ICEIT RS v OFEBERICEENZ & WD
ZHEOH ETTHREAMBM)ICEVWTRS t OBBARHE SN 2HRBEERCTH 5.

CDRBLEREIIDVTORSI ADEREEZ DI ET, THEMBEICSWTHIRS ¢, OREBIRE S h
BFIC, ThEE0 LBBRETORBORS ICDWTOHREREERHD,, (7,7, )28135. 51, A XY M
ICHEBEDBRWEAMT E B (ETASETIVICE T ZNY VIOV RYLARIVT4) IKDVWT, ZORA R
DERE AN XEHICHERL, EROTHRRECOBEB( ... "IN RHE S 58 OMHEREEBHD,,
(tylt, M, MEZDELEBHEGT 5. BEOELERERU T ERROBOMEECEERBEBER
oY, FICEBRRLRIIBIEFTES 5 LTEAMATZ L TW3[2].

AERTIRINOGDBERICEDVWT, 1 XY MNEICHEDH 2ETASET IV ORERIICN A XBH D FE%ER
LT, THRMETORRDBEHRN O LHERORS ZHETS 5. TDHEE & REDOFEERL & DLEBRZEITW,
NA ZBEHOHENFAEITI LTEDREBNTH 2SO VWTHETHICKRE LZBERICOVWTIRE T 5.

TTEMLETASET VBIDBFRINCA A XBHZBAT 5 & T, ¥REREEREHOELEKICE T ZHIE
HEISHEBICHFYREBLRWIEEZTRT. DI DL, BEHEDOLPTVELBEHROEERICOVWT, £
DExEE% LEEROHEMEE L TRWS. COHMEE & REDORERZ & ORI DOENERZE % AW TE B
RICBIISHEDNRS 2R, RMEEDNRFEORLERZ LY E+DICHINSHNTWE I &2 FRADEMMS
E LT ZT > 7. T DR, FROBAMHIIHRINOESE BRI H Y, BRIIPTEENLEE N
HTHEIRANY FOBERFLEITAREMRBLABRICEVEDRTANTEZ I EANAREINE.

[1] H. Tanaka and Y. Aizawa, J. Phys. Soc. Jpn. 86, 024004 (2017).

2] B RH, #B8EfE, BAEFRMKEKRSR, S09-25 (2020).
[3] Y. Ogata, J. Am. Stat. Assoc. 83, 9 (1988).
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Long-term features of the 2011 Tohoku-oki aftershocks: Central
shutdown and surrounding activation

*Shinji TODA', Ross S Stein?
1. International Research Institute of Disaster Science, Tohoku University, 2. Temblor, Inc.

201 TR A R EFHE (MO.0) HNS10ENMRBLAICEIIDLT, KA LTRELEALNDH
EFEENHEVTWS. IS, 2B13BICIIEEBEDTM7IDR S JTRME (F&55km) AREL, BE
By, EREIARE TRABEGRAZRZHZ L (RRF, 2021) . 20%E, 3A20BICEHEHTME.9 (B
59km) , 5B1THICEAL K EHEHTM6.8 (EE51km) O 7L — MERBMEANRE L. RiLHEREE
WOSEDMBENY — RFEMICET 278, ARRTEIKEZTHOMGEICDOVWTHRETT 3.

[R5 &M (2016-2021) & FALHAHMBATOLE] F IRILAMENSD10FE% 5 FRX )Y THIF
(2011/3/11-2016/3/10) &1&3¥ (2016/3/11-2021/3/10) 4, REFBFOBRGHEOE AN S, %P
DFEENCEBR L7z, $ICEILHER (1998/1/1-2011/3/10) % HEEFHEES) (background

seismicity) EIREL, BEOFHOEILERET L. TORRER 1alcRd. ERFMEFEICLHERTH
E~HTEOREFHEHAIEREEZBETC LD ICR—F vy YRICED S, I, ZEA~EERTES BE
H~ZDRA (FU9—F4RX) HPBEETHS. WIHMIC, RiLHREOEREBETERICKINYE (BIlx
I£, linumaetal, JGR, 2012) THREICHEFEMETLTVWS. ZOERETOFEEETICDOWTIE, Kato
& Igarashi (GRL, 2012)IC & 28EL H D H, BEDFHTIIBEBEL L VEEBICA>TWS, Tk, 7
L—MEREITREAKEBREORZTRICEEN >TWE LI ICHZ2D (H1c) .

[(RibihAEREXREKBICE B 7—OVIEAETIV] RIS, ThOOMERFHELILAHAT 20
IZ, 7—0OVIEAZLEFEES L WIREIKEZERR] (Dieterich, JGR, 1994) A #A &b /- hEFE TR E
FIL (LT, 7—OVIEAETIV. Todaetal,JGR,1998) #@EA LK. /—OVIHRAZTLIIAEERDOE
SEENA1ERBA T 5 A (Okada et al., EPS, 2011; Toda et al.,, EPS, 2011) , S EIXIGH—HhEFEGZ DM
BRI AR T 5720, BIRDETILENE L7-Toda & Stein (BSSA, 2020)DFxA#EA L. RAFE
DEBIE, LY—/\MBE L TERMNEZSROA NZXLR (ZZTIEBIXR, Fnet) 2V, KB
TIFR < AIE S FEBICRE LEZMELSREICLZIENELEZERL T, REEHARERNICK %< ICZELS
H22EICHB. T, ERICBAINAREREL — MO SERANRSA—% - BRHEL — M 22E - &
BT BREDIRET>TWVWS. I5IT, BEETILTIEDieterich (1994)DREMGHARtaz —EICLTH

(ZZTIE20F) , EHALY—\HBLOBAZTIEOREELHICLY, Higick > TZDMHEIKE <
THT2DEEHTHS. SIESERETCOERT—Y2RAVTEE S FHOMEFFELLLEL bOXRY
T 1 7 (retrospective) ICFBILZEDER1bICRY. EEOHAFER (H1a) EHREET D&/ HHL
3. ERTHICHDE, FIATEEE—EEEHNAENT AR (K1c) TlE, EREOLEMEHRLLE
AT THRME, 749 —54 AMEORGEHNAEREN DD S, RSTRAME, 7U9—54 XHEDEED
Fgbld, ISHERHERE (secular stressing rate) OEWT L — MERICHEL T, 7L — MNROEFHERED
BWIEICLZRNEBNRORALEEE X 513 (Stein & Liu, Nature, 2009; Toda & Stein, BSSA,
2018) . AFE2F13HDRAZ THMESL CORMMAKBHTHRE L. £k, 1896FHE=REHME (7
L — MNERR) $1933FMBM=[EHE (79— XB) ORFICALNDZEDICSHRAICHDZ>TK
HELT7OY—F4 AHMEORELBIEINS.

HEF  MBEFHOBN - ET U VK HLoTRIRT—TEEREAIOY (BELET) , BHXRERAM
RFTF-netX H =X L&A L.
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Event size distribution of deep low-frequency tremors in the Nankai
Trough modelled with a mixture distribution

*Takaki IWATA', Yoshihiro Hiramatsu?®

1. Prefectural University of Hiroshima, 2. Kanazawa University

FEMEREME) (DLF) #&020O0—MEOHRELRED 9% & L TERF 2% [l A I£Bostock et al., 2015,
JGR, d0i:10.1002/2015JB012195] % #5# 4% [f5l 2 & Chestler & Creager, 2017, JGR,
doi:10.1002/2016JB012717] MRESINT WS, S LHICKVEMHARDTHEE L TRIFNHEEBELTEEITE
Ht/tapered Gutenberg-Richter (GR)HI [Vere-Jones et al., 2001, GlJI,
doi:10.1046/j.1365-246x.2001.01348.x] =R W32+ % % [Nakano et al., 2019, GRL,
doi:10.1029/2019GL083029]. N LDAMICF L, AMETIIREE M 7 DFEEBEREMHBICT LT, N
IOMEERDP T EZELLLETRLEDELRESHZEA LA ZTRT.

BALERDFIZUTORBRY THD :

(EFIVA) p(M,) <[ ¥ M;°/C,+(1 - 7)exp(- 8 M,)/C,lq(M,)

(EFILB) pg(M,) <[ ¥(1-H(Mp)M,®/ C,+(1 = 7){M,)exp(- BM,)/ C,1q(M,)
ZITMIHMBEE— AV P THB. CERIVCHEBED yH2WET -y ZFRWERD = M, TRED L T1ICA
2EIICTBHODERELERTHS. vIIRFHHEBBDH/IHSI ARV NOEHLLTHSZ. ETILAT
BRNFELCEHDHEDORELEIMICEKFELTES Ty A ZOFERALICHEET S, ZhicdL, T
BTIHRALBENMICEKFEL TELLTZ2ZEMRESNTWVWS. AM)IZERDHEDORBEAHEHRTHYM,
PNZFNIE0, KEFNIENISED <. ThICK Y MDNSWATRFRE, M OKXE WA TERSISE
SESBBENEERTT 5 LMK, E5ICqM)RBHBEMICB T NV MEFIETHY, Ogata
& Katsura [1993, GJI, doi:10.1111/j.1365-246X.1993.tb04663.x] ¥ lwata [2013, GJI,
doi:10.1093/gji/ggt208] & Ak, TNHERDPHEDRELGENEEAWVWE L &ET 5. BEDEITTILSSED
RN TWBEMULOEED A BT 20, qM)E2EAT 2 I & TSSEDRBHFE I FTRLTH DM, D/
SREHE SO ATREE 5.

RATICE W= 5 — % [EDaiku et al. [2018, Tectonophys., doi:10.1016/j.tecno.2017.11.016] (LT
D2018) IC&>THRLNEZEHEDICET W, D2018TIEEE N T 7ITA > RBH AN SUEM A A25DDHE
oo, SHEETER I N/DLFDapparent moment% K 7-. HIRIX2002FE48 0 52013FE7H £ TT
HY, BB T219~663{EDDLFDapparent momenthE 5N TW3 (FEES IFICDWTIED2018D
Figs.2B L U3 BRI Nz\W) . KT TIENakamoto et al. [2021, JGR, doi:10.1029/2020JB021138] I
fiivy, D2018IC & BDLFMapparent momentic4 z o V.* (o ZIREBE, VIESHEE) %#FSEOTHN
7¢radiation patternfREITEI > 72 E DEM & L THETZ1T 5. 708, apparent moment% M, ICEH# Y HFRIC
WE ¢ 72D EIEMaeda and Obara [2009, JGR, doi:10.1029/ 2008JB006043] M & D % A LM -,

ZEBOT—FICRH L TLICRLAEZ2DDET IV (FBEESH) 2BEALE. bt TREFRTHV O
NEDH - I8RO - tapered GRRILEA L7z, FBETIDNASA—YIIREETHEL, BONERATHK
LEDENSAIC (FitiEREIRLE) [Akaike, 1974, IEEE Trans. Auto. Control, doi:
10.1109/TAC.1974.1100705] KD TFHE2DETINICEAT 2 ET I & E1T o 7.

BEREAE L TRFEELRS LUHE - AEEICH T 2EREICTY. BFEELE (H@) IC2WTid
WRARDIETIV (F - K& - ERiR) BIUCAAROETILA (BRER) BERShEM,0 (18H) RE
AEEH (BER) 2EICIEE>TVAL. ZHICHL, EFIB (RER) BRI NMORBEIHEER
ICHEBHMBRCEELTWS. EE, AICOETE2ERBICEN > (NEHho7) tapered GRANICEEART
22.0/hx<K, BRICBNTWSELEAD. AR - BRFSLSVROETHRAKDOERE B> .

—7%, BR - BAEEICDOWTE, ETIBIRASNAEM OREIHBEBICT L THIHICE>TUA
L. tapered GREI (8=i8) HEAKTH 51, AICDIETlItapered GREIOANI3.7NE L, TELDALE
BIC& V. REHIEICS W THtapered GRAIQAICOEN ETIBDED LY H/ha o7z (AL, BOER
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0.7THY THRICELH D] EETIEEZRWL) .

DED&ESIC, RFRTRELLEEEDHENMEBNTWVWSIGE Stapered GREINMEBNTWBIGEEMREL T
W3, BB TIISEEEARNLLEITHY, SRISBAEAEZBCIRE L TEENMELI2EREZARD L
Wole KW BEFHAATZBIINREELEZIONS.

CHRAINIEMBEURAHEBICEDISETIVEDLR. ERPITT2D (HBH) REIHREEUC
ELTH%. (a) fiSFHBILER, (b) PR - AMEICHT 2ED.
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(a) Northern Kii
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Evaluating the crustal strength based on seismic moment tensor ratios

*Satoshi MATSUMOTO', Ayaho Mitsuoka?, Yoshihisa lio®, Shinichi Sakai®, Aitaro Kato®

1. Institute of Seismology and Volcanology, Kyushu University, 2. Graduate School of Science, Kyushu University, 3.
Disaster Prevention Research Institute, Kyoto University, 4. The University of Tokyo Interfaculty Initiative in
Information Studies Graduate School of Interdisciplinary Information Studies, 5. Earthquake Research Institute,
University of Tokyo

HMEIFHRICEESNEEOTAEBHT 5D, BROLARIIETIEXTHIEEZILOND, BlZIE, KR
LEMBHRICEVWTIREBERICA > LEITRYUNAEHTE2THS I, — A, RERADBEFERAABDL T TR
ABFLBRABDIRYNEETZEEZOND, TIWVoTRYABEDZHMYEMBOKIE - 3B ICIXEE
ROBEBHZBZEEHDENK, BELNTHD, BELIGHDISHREICH 7, BEOTHEERNEL45EER
TERATAMABEOE TEYIRET DL EHE “VWEW ICOTAIRILF—PBRINZ, —H, /—0O
Y ORIREEIC S NIEASERABIIERRRICE >TELRT 2, 20D, HBHE (RAEMRSAEICKT LT
+30F, =K LEBFEH0.6DEE) TBYARIY, ZODIFE, EMREICT L THRELR2ODOETEY 22
T&, BENICEEOTHEROLIEDD, ZOMRIIMETTE, EFMNICIE, SRATAMABRTE/ZHE
DANZALBEEZTCHDE, CDANZXLfBEEDMETHEBMINDIE—X Y NMOE LEHE, £30E
DEEFH STME2DTHBRENDIE—X Y ME, 2MOERZBIZTTH BN, MEEBZEE—AVNTVVI
X Z D458 EBALICARY, ZORETSF2MOL Y NS 12 (BEEREH=060DKK, iz L%
0.74) , ThlE, LWTRYUPTVEATEHED ZLICL>THEEVDTAEBBLTW FOERERLTWV
%, BEEREHENMNICRBRZERLAICHIITNIETVWTYL, —F, BEOEHIIFEFEImTHOREEITL
BE, E—AYVMNUEBBRAIETTS, COLIICHETHERRINDZE—XA Y MEBRINZBEHEVOTAHDLL
ISHBRDORAE - BEARLTWVWEEEZIOND, TITE, TODE—XAY MNEAEEBOMET —9HS5KD
TZDEFMICOWVWTHRETT 2, 2017FE38N52018F48 F TERERBHESRIE TITHON” 0.17Em=H
EHR “1T1000mOERARES L Z1nERTERAL, KREBEZNYBEALMERATHZ, Thic
SO TREDANZXLBHIFEMICHESI NS, TNEHE3XBX2.5mMDTAY VT EICE—XA Y MEERSD
oo TORR, 1IHEWE ZBEREENKEICELNZEIICRHBELTWS, —7A, HBFICE > TIK0.6T2E L
TILA270v7HFELTWVWS, IEE L TIREIREEIHEDLERMEEFEERMEICHBL TW
%5, TNIBREENSVWEAREEARELTWS, 2016FREAMEFNBOMEZFNICOVTRAKDERE L
o T TIX0.05°x0.05°x5kmD 7Oy ¥ TREL o7/, ZOHE, BEGHN/MBEVE D AEMIEIES LA
Nofe —AHT, E—XAY MENOGIREUTDBHAIMEBRELICELELTWS, I5I2, HhERERICIEZE
DEADEN>TWBEIICRA D, ThiE, IEHGOFRHEIFEL TVWIFTRMEEHZEOD, RIEHLIE
ALBECEICLZHEARTWREEMIRTZE S, UEDEDICE—XV MNEERAWS &, HRBROEEFRD
WHTZ2AEEL’HD, COLERAWVD I EICE > THIRODENEE = ETIVETE 28 LI H Y, Hh
BREEDYI AL —Ya VICRERMICEMT 2EEZ SN,
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Seismic modeling with cellular automata considering competing time
constants

*Kota FUKUDA, Takahiro HATANO?, Kimihiro MOCHIZUKI’

1. Earthquake Research Institute, The University of Tokyo, 2. Department of Earth and Space Science Osaka
University

REDENA— T MY ETFILERVCHEMRRTIE, MAEECER|ENMM TV D, RBRICERIR
EENTE 2, AHRTIE, Olamietal, (1992)IC& > TRES Nz, GRAIZBIRY 50FCETILICH L. B
BRKERAD LD BILRET >/, ZOETINTR, NRBEOREREEATZIET, E—XV b
L—hOBEFRINZERD ZEATES, SHIC. AFRTIE. IORNMUROFERICH S 2 CHBEEPEED
BOREBDOLLENRNTAI—LTHET, REBDOHRGICE>TEL S, BREEEMAMEEOEISERY
%,

BRELEPISABERICH L. BIRGHBOEVRRERT /NI XY —EETIE, BRBO-TRICLHLE—X
VL= bhZARTMLATLON, —FA. BWREBOBWRKZRT /AT XS5 —HETIE. BOHELB KR
& BRBOD2FICHEAILIEE—AY ML —FARI MNULABIREING, £ KABBRORERICH LEBE
EEOHEMNAELRZICONT, BEPEREBEOL D WKEHNAARY NEeRESESL LY — LD
5, GRAIZHATREMENLGL YV — A BUBRBLMENZEFHOL O —L~ADBBHIEL D, BREREDORE
BOEMIE, EEICITBEEDSHREANDEBR EIRAZIEETED AR, BUERFEIGEN Z T, BEHE
BRZEEN PR YR LIENLGESHNEFONE L 2BKRLTWS,

INLOFRIF. AO—HME, HEME, BEME. BURLBEREOSHOMBEBZIHOFHD. [HEHK
DEE] EWSERTHLIEEMR—WICEBRTEIARMZTERLTEY. ZORICOWVWTERT .
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Seismological Society of Japan The 2021 SSJ Fall Meeting

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

PM-1
chairperson:Yuki Noda(Kyoto University), Masaru Nakano(JAMSTEC)
Thu. Oct 14, 2021 1:30 PM - 3:00 PM ROOM C (ROOM C)

[S09-12] Seismic activity around lake of Ryujin-ko
OShin'ichi SAKAI1'2, Takahiro Akiyama2 (1.Interfaculty Initiative in Information Studies, The
University of Tokyo, 2.Earthquake Research Institute, The Univ. of Tokyo)
1:30 PM - 1:45 PM

[S09-13] Foreshock activity of a M3.7 earthquake in the western Nagano Prefecture
region and the ocuurrence factor
OYuki NODA', Hiroshi KATAO?, Yoshihisa I10? (1.Kyoto University Graduate School of Science,
2.Kyoto University Disaster Prevention Research Institute)
1:45 PM - 2:00 PM

[S09-14] Spatio-temporal change in seismicity and waveform correlation of an
earthquake swarm at Moriyoshi volcano
OYuta Amezawa', Takuto Maeda', Masahiro Kosuga1, Tomoya Takano' (1.Graduate School of
Science and Technology, Hirosaki University)
2:00 PM - 2:15PM

[S09-15] Intraplate repeating earthquakes in the Fukushima-lbaraki border region
following the 2011 Tohoku-Oki earthquake and their factors
ORina IKEDA1, Keisuke Yoshida1, Ryo Takahashi3, Yo Fukushimaz, Toru Matsuzawa1, Akira
Hasegawa1 (1.Graduate School of Science, Tohoku University, 2.International Research Institute
of Disaster Science, Tohoku University, 3.Japan Meteorological Agency)
2:15PM - 2:30 PM

[S09-16] DAS observations of earthquakes and airgun signals around Kikai caldera
OMasaru NAKANO', Hiroko Sugioka?, Eiichiro Araki', Tomoya Nakajima', Aki Ito’, Hiroyuki
Matsumoto1, Takashi Yokobiki1, Takashi Tonegawa1, Yojiro Yamamoto1, Toshinori Kimura1, Gou
Fujie1, Satoru Tanaka' (1.IMG, JAMSTEC, 2.KOBEC, Kobe University)
2:30 PM - 2:45 PM

[S09-17] Seismic activity (D>10km) around the summit of Mt. Ontake (1)
OYoshiko YAMANAKA"  (1.Univ. of Nagoya )
2:45 PM - 3:00 PM
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Seismic activity around lake of Ryujin-ko

*Shin'ichi SAKAI'?, Takahiro Akiyama®

1. Interfaculty Initiative in Information Studies, The University of Tokyo, 2. Earthquake Research Institute, The Univ. of
Tokyo

REFEXEHREMH (KBTS L) BRICSEVWT, 2021838 AN L, HEFEIMHELNTVWS (1) , 2D
EEPORKFEEDOMEIZ. 45130228537 ICHRE LAMI.6DMET, HeknBin/- KETH&MTEE3 %
BALL, REMBRIZ, LE—BERARICERHEZF LB TNEOHET, BROFES D H2km& X
f=t=8, KETY LRODERPHE TR, NMNREELIWERENIERSI NN, ANARERIREShTWA
W, ZOM5HMRAE (3A21B~7A31H) IC. AETHRFA T, 23EOHBRBEIRRA SN TWT, ERED
B0 5 EH300EDHMENMRESNTWVS (RERTOEERICED)

INET, ZOMBICKEWEMBIRASONTUWAWD, KETH T, 1918%F (KE7FH) 1MB11HIC TK
BT SIFIENBMENREL TWS, ZOWMETIE, MESDOMED. ¥13REDOEMRTHRIT T2EREEL
TWe, ZDEZDOERMIE, SOOMBRERILD SRICK 10kmBEN IR RIFERKITRRMIE T, RED
SENER, FEN282BROBMEL2E LS TV, SODMBEHD . KRERKOKRETEE D& S ICHE
R HOMNE. FRATHZH. ZOMEF < REIZMADD. FALTHEELAL2014F1TEORE DM
BV RA)—HABEREBERT 200, SEROMBEZHOIERCELDOFINDHEES, KeRBEEHIEL
TW5,

ZIT. Iho%BATZIE2BME LT, BRMBOELS SUBREZIYBUCH 7 AICHER 2REL
7= (20215482185 5) . BAKSRE. EERMIDOMEST (L F—YHEMK-I) & ZOEH~EINFT
SHE (BIIIH#HLS-8800) THD, gNHIE, NEARY IR (H40cmiZE) IS, BRODEFIC
BRE L, HMEETEEORFBRNDLD, TLA—HTEY, SDA— RICHEMINEKL 7z, B18FH32{E
THM3 7 BRENY B/, SRICEBMAMECHRERDR M ZIT o/, MEBEEENIZ. MENERELZED
D, 2FEELTIE EBREICH>TER,

SEiE. ZO3NADDEHFERAVWLBETO—MEENT 5, HLEFRARORHANYIELZEDTERE
ROBLEEZD, BROFRS E2mATRICER L TWe, DY LAREORICIE, REDNS 2 MEIRTY
Bl SAR LGNS, BRIFFARDKEY CEENEZTo/cE I35, 4218, 55A31HDH40BET
841EDMEZRM L. AUHEDOIRT—TILERI67TETH 27, 10FULERI SN, SERIE D
SRBBLEOLRRIHEH O, CZOMBEFHOLFKREMATHIENENTH S,

H1 ZEERES2%H (2021FE3H21H~4819H) ELihiBfzihEICingE

i BIRBEKRA Y ALV TFFEOZTEARIRICEFORARERES T TWELETH L, ORI
RTIE. RRBEEFESMEDI GBI E W LEEE L,
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Foreshock activity of a M3.7 earthquake in the western Nagano
Prefecture region and the ocuurrence factor

*Yuki NODA', Hiroshi KATAO?, Yoshihisa 110?
1. Kyoto University Graduate School of Science, 2. Kyoto University Disaster Prevention Research Institute

REFEAIMIE TIZ1995F6 8 SMBHESAREIBE I TVWT, BAIRIF1984FICKE L-RFERA
HEDOREFORIBADOIEREINTVWS., ZOHRTIOKkHzOY Y Y Y JEEHTT—4 #8&k L TWw
5HEDHNEHRARTE7yAMICERESI N, OB TRETHIHBIIERNXRVEDONZ L, I HICEHKRORHE
DEDNT/ A XLRILHBNS WD, ZHOBNMNMIBET -1 EoNhTWVWS.

1999F4H5HIC, ZOEHAMWOABITMI7TOMENFKE L. i, TOERMETIEZOEREDIOA
LRI SERGHMEFNNIR SN,

BMEDOHIEMABRRIC O VWTEBERERERREEIT D OIS, ZORFEMEERTE SN 710kHZER
T—9%FRAL, SEARICEIT220DMEOPKEERIDES., PENFDOAHEZT LD R0.01FMEDY
AV R EFE> THEMRBICEY RO, ZOESICL TROLEPRIERIDE=EHWT, Ito (1985) 2%
ZICHENERREET 7.

EEREREDHR, MA7TOMEOERICAED > THEFEHIBE L TOWHKFIBEBINE. £, ZTOE
BEABICIIEBNAY vy THHY, TOMEFENIMEDREICHD ISAZL T TIBRBATE ARV
BHD. IHIC, TNOSOMBFTEMICIIERELTEST, FMEEHITRYNCOMEZFHORRTH S A
BEME (TR L.
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Spatio-temporal change in seismicity and waveform correlation of an
earthquake swarm at Moriyoshi volcano

*Yuta Amezawa', Takuto Maeda', Masahiro Kosuga1, Tomoya Takano'

1. Graduate School of Science and Technology, Hirosaki University

EREBN

BHAEMER, ABEEMERNZIBFLARAMELRT, FRARUNLHMEFTEL, —EHEMGET 2REKTH

5. INETOWERT, BRMBEOERYAJL— 3 v DILEGRRE EEHEGEREOBICEDER N H 5 Z
EHHIBA L 7= (Amezawa et al., 2021). LH L, EHOHERICHE > THERENEDL D ICEILT 2D R
BUFANRIZFRRIE D720, EREFORFEEIEERMEOREA DX LDBEMNICEL LI &ICBERT
LEREMEDNHD. WAIL, MEFHOHER EMERFOEILOWIEZRARE I EIEEETHSD. AHRT

%, HEFEHNARMICE>TWLWAHIE LT, BEHSTOEL E#H L TWBERIEAARILEDOEHRES L TOEEFM
BICDWT, EREAEDL D ICE LA EFFERICER L TRAL.

BREBRE

FET HMERORFBRADOREBRELEARZLHICE, SREICRESNLERMUBIVETHS.
Z T, BRFEOHEEMHERET —4 % AL /zDouble-DifferencekiC & W, BIREREEITR 7. BITICIIIRAT
—EERAYOJICEHINTLS2011-2019FICRKRE L/-M20DHED > 5, BERIMEDEFHG0 kmLL
A THEMS/NEED B W16 EEEH S DEHLUEICEWT, P SSKOBRERNESNAT7213EERL
. [SRFHAMEICINA T, BARTKZBICK > TERI N BEREBZHFOFHRAEE AV E. 51, [
F - Hi-net - RILKZOERA R TERBF I N TR OEEEBRE, SHENERT—F &K L THWL

7. HEEIE 2-12 HzOFEER 7 1 LY EDFEERICH L, P - SEOEBRER+1HORFBRCHEL .
EREREDER, WEHERBMDIONIERE SN, RMSEEIXFEMRAETIZ117 msHh 535 ms~, 18
WERFT—F TIE 138 msh 56 msNigd L7z, BRAEEROEEOMHHN S, HEMEBEOERIIEHRDONI S
RLICabN, KEAARTEAEkMBEICOSDY, ES1-2kmOREROERSHmEZRT I &L, InZE
TLLEICEFMA R EIANHIEA L 7=,

R HEREDRZEMZE L

RIS, BRESNEZBERMEICEDE, AR T3 HEFRAORMERORERE(LZRAN. HHMEZER
EL, ZIHSTELURICREE LI ENERIESH0.3 kmLIRICT0EU LH 3156, ThiabEDI/IL—T&
L7z, 2TOBREBREERE LTI/IL—TEFTV, BoNE2TOITIV—TIIOVWT, JIL—TD=R
ELEMEE VIV —THOZMEDP - SIEFOEBEREREREZ KD, D% Average Cross Correlation
(ACC) & L7. ACCOEtE&EICIE, S/NEEA 12 dBUAEADFEAER DI ELLETP - SSEAEHFINKK %=
fERAL .

BONELEACCODMHIE, T u=0.39, EERZE 0=0.11OPREICEALER LML o7/, 5O
&, ACCz u+1.50 OMEJ I —TE2FICEFROBUEIEVWIIIL—TE L, ACCORZEREE(L & EES
O IGEIRAN Tz, FELOHKEMEE VSRS DOEBEI10kmfhE (75 X4 KER) HotaFxE Y, #2008
BIEZ ZHBKE - RS ARICK 1 kmDERWRIE TEEID RV, TOFEETIE, ACCHrBWIIL—THY
ICELK Hbhl. Z01%, HMEFFOROLHIIRAZEL, WS5008RICIEERDON— NHREBZH/HWLD
DEBHROITEANBE L. ¥ 15008KICRDEITRIY A XDZFIFTEE L, FEIDLLEMERIC
Bof., INLOFEHRITHEEFHIC DO VWTOACCIEEBWEAICLERTRENITELS, FEROEUMELAF L
TIN—TEEFEAEHLNLD 1.

HREWICH T 2 BHRMBEOMMOFH A LLEAIRVRERICRONT WS Z ERBEBEMTH > 728, FHRIC
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&Y, TOMHEOFHICEWTOAMEREAEWFELUL TWE I EAHBALE. 2D &b, FHHH
ICBEWTIHEET ZMUEBEBTORL LD AEEE THENEE LI EATBEINS. LHL, ZORDEHT
I, 72R9DIFEAEDEET, BEEMEEL TWOWTEHEACCIHEWL. ZOERELT, HELTWTHHE
BEOHEANBWICERZ 2L, BREDORHENFEEICH TERMEDENDEBWVCEL WIERIEL S
ZED, —AFLIEEAI’EZLONDG. INLDRAI/BERMEZIFNCHZDD, TLAEELZONEK, SO
DEREZIFTIEHRE LAWY, ZHLUOBERMEDRERMRENEMTIIAI > E2EERT S &, BHR
HERFBEREURIA SR ELRREBTH > 7SN H 5.

L
[RF—RAEBRHAS 0T, [RFT - BEBRERMARAHI-net - RIEAZDOHARTEHEA S W BERPEC

Be@ALELL. RBLTHBEEZRLET
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Intraplate repeating earthquakes in the Fukushima-lbaraki border
region following the 2011 Tohoku-Oki earthquake and their factors

*Rina IKEDA', Keisuke Yoshida', Ryo Takahashi®, Yo Fukushima?, Toru Matsuzawa', Akira
Hasegawa1

1. Graduate School of Science, Tohoku University, 2. International Research Institute of Disaster Science, Tohoku
University, 3. Japan Meteorological Agency

2011 3B ICHE L-RIb AR FFHELE, @S- XREERETIIIFERIERAMEFSNMHELTYL
%, BIC, HRBBIEBICE W TIZ2011E3H19H £ 20165 12A28HICMGRREDIENKELTH Y., 2D
DMEHINE—DOEBOR UG %=1 Y & LR L 72 "TeEME A R S v T UL % (Fukushima et al., 2018; Uchide,
2017, JpGU), AREMECHES DL D REHEATIEV IR LRET 2FHIEBHTE L. ZOEFEFAN
52 EITHEMMEBOREY A VI PRNER - BIBREZERT 2 LTHBOHTEETHDEVA D, ARRT
I3, BE-RBEERIOHEZHFO/NFHEICSENZBRYRLBEAREL, BICZDOBRESESGTD
BEESES L CHEFEHOBREMBAEDEDZ EICEY, MIEDRYRLDERICD WTHANT,
=AIC, 2003FEHN52018F10A3THE CICEE-XRBMEBERAL TRE LALAKRFY I/ ZFa— R1ULDH
E45988ME % X5 IC. Double-Differencei% (Waldhauser & Ellsworth, 2002) & AW ERDBERE %
T2, BONAEERDHITEMLBMMBEEE2 R L, 27 LRBRALERHE TIEthEEE A FEAER T
2—MOEBEICEFLTEY., MGHEIXZDMBELTRELZEEZAONS,

RIS, YR LUMEOME AT o7z, 2L DETHETIHEY IRLBEOREDZDIC, RFEOHEEHRR% A
WTW3H, ZOAETIHEETRI - MEHEZRVYRLMEE RRZ2FHRMENH D, AFRTIL. BEAR
ERERAEMBICEDZRYIELIMEOREA1To/z, EAMICIK. 2HERT OEIRMEEERE % thEDITE
ARXELHBRTDZEICEY. ROFHICEDVWTRY R LIBEORE 2170 o7, (1) hEMEER < FHEE
ER QRITI=ZFa1—ROENOSUTERDIMERTEZRYIRLMERT EHR LE, OB, WBHYA X
&, ISETE20MPa (GthE - fi, 2020, JpGU)DAFEE % IRE L TRD7=, TDIHER. 379EDHERT
BREONY., ZOELHARKEILIICOFET DI EDDN o7, INSDHERT OB R ILEEDEE =
TRTHFRICEIKUTEY, MELOR—DIZMAEMRIELZEYRLHBETHZ2AREEAEVWERBDN S,
EREEREICLYESNAERSHGLN S, RKEIELT2011EL2016FICHKE LI-MohEBERZDREDR
TEENHEERARD E, TNEFNOMGMEDEREDI, SREHNMRLICHIEAL TWEHRFIRSNE, 20D
MEMERZDRWBEY ICEEA L TWBHEEEMENH %, Nadeau & Johnson (1998)IC & 2RERNICE DX, &Y
BLUERORBEDOEMEMETRYBEHELALE TS, 20cmATEDENE SN 7, Fukushima et al.
(2018)I&. 20T THICRE L/MOMEILLZ2RMBYEEZHEL. TOXREZIHNE+ cmBELUEEIEREICK
ENoZEEZRLTVEA, IRTHREINAEYRLBEIZ., CORMBYDHEIZEL Y RE LATEMN
NEZILNS,

FIBEE TRV R LEELLZZEDHESNTWVS 2DOMED > 5, 201 TEDHEDREZHN

2016 FEDHEDZNICHARTHEEZISER TH -T2 Do 27, 201 TEOHEOREDRERIIBEEDK
AARNICHERTHEERICNE D o7c, GPSEHBIRTEHASNAAMBEERDRYZEEE 201 1FED MED
BDAN2016FEDMELY HEAREDN o7, 2011TED MEHBEDRNE Y ENAREDOAREME ICEEREEIC
RKED LT EDPREINTLS D (Fukushima et al.,, 2018), ZDEIIF UIFGAATHRE L 7= 20165FED M6ith
BICLARTEREN 2L EDNTEREINDE, A—DBFRICENMDIDSTRMIRNYEORZIHNER > LER
ELT, EREOREOEEELENIEZONDS, VEDIC201TERILAEIC L Z2RVDTEDHRFRICEL YK
FEML — BB LI EDRFELTWELE LAV, H5WE, BRKEDEBELEIRW TR =IC
HEABZ-UREMELEZILOND, BEMEOERFHLI S, HILAXRDOWL DHh DI TIX, FRibHthEZ D
FORIAD ERICE UREBRKENBEBZEE L EAHEINTLS (Yoshida et al.,, 2016), FRigIbERHhE IC &
WTH, RILAHMEERZR D201 1TEDOMEIEDKRICIE, EHR L TEAMERFTEICKYME - KIpIRYHPEL
PELLR>TWEAREREEEZ LN S,
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DAS observations of earthquakes and airgun signals around Kikai
caldera

*Masaru NAKANO', Hiroko Sugiokaz, Eiichiro Araki', Tomoya Nakajima1, Aki Ito’, Hiroyuki
Matsumoto', Takashi Yokobiki', Takashi Tonegawa1, Yojiro Yamamoto', Toshinori Kimura', Gou
Fujie', Satoru Tanaka'

1. IMG, JAMSTEC, 2. KOBEC, Kobe University

BEHAINTSIE130ka, 95ka, Z L T7.3kalcHILTSHEAE#IBERBEAERI LzKLE LTHSH

%2, REAANT ZIEAMBEAICMABL., ZTOFEAENBETICHZ72H. KILDEEREENIC D W TIEREA
BREINEZWV, BARZFTOBERAERVIREDEERED/-HDOH L WERAFERAREDLO, REANILTSED
KRB EINARBES— T ERWESHEZERL VYV S (DAS) &8iflE1T>7. DASIERET —TIVIC
L= =R AG LEBRICETZ2HRAREICE>T, ¥—TILOEABEOEELERET 2R MTH

W, 5T—7IA 2B BREZROREEHINTER I EH S, IHEMEEIANDISENEATWS, EBEX
IWICEWTHBEST —TILEBWEDASERINThNEDIZ, B4 HBREY EARHI O TTHD, BAEAH
LFZABOEEICIE. BREERE=EANERE. BETS. —ZENOMTE. MEE. EELFATOMBAEESR
TO—RKN\Y RBEDLDODOHBETS —TIHREINTVWS, LI EFRAL. BRALTIICEWVWT
DASICK BhEFHER AT o7, RREEERBEESSLUMBICKBEL. ThEhEME. EEEEILEBE
T—TITHODASE R AT o7, BAIIICNE TIC2021F4R 7RO BT, 4ROEATII N HFE
PRERFENCTRELYITZF 21— R2~47 S ADMEDRZHEIEON, FIEL S DEIETIEHESDIREIE
LB —#TH o7z, —H. MEEINSEVIRANILTSIEVWT —TILTIE, RIBICKE ARMMEMAIRS
Nice ThFT—TIVETOREEBESE LT —TIVEBEDHY T VY JICKERMFUELNDH B 7-OTH
32&EEZ6N%, TAOERITIE,. ARFICRRANIN T ZEALBE TITONEZI7TAVBEEDOY V7 FILEERIL
fco TTHYDF—LERAL. BRRANT %A TDASHRORHUTI T AV ERIRTHIET. Al
TOREBEBDFROL T HIVOER %A A7z, BAIRT LEZDIEATBIERDERITH Y. SEFHEL < @I
BEHOTWFETH B, £/, BRIRAEBHISITHYMALZ X TOHRBEIC. BFEHROAMNABEATEE
MEASHEA Lz, TEIKRT—TEAYOTICEVNO—AILEBDNEZARY NEERERLE, D
DARY NOEFICEY ., REALVTSELOBEPLKEFEZ BTV FETH D, #HFF : FHARICH
o TIRBRER=BNONBRETS— 7LV EFHSIETWELEEE LA, BLTREHWELET,
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Seismic activity (D>10km) around the summit of Mt. Ontake (1)

*Yoshiko YAMANAKA'
1. Univ. of Nagoya

<<IELBHIT>>

2007 F £2014F DEFILIENFIR OMERE 2 LR T 5726, ERRLUILTERLI TRE T 2B FH 2 AN
TWeEZ 3, HERLoNFMBEE (K1) TPREREY (RX3-35km) HEARKEL TWB I &N bh o7,
BULTERI CTRE T 2HEIEIM<IDOHEAZ VD, IhS5DHMEBIFEBENHFEOKREZ L (M2-M3) DB
HELTWDE, TNSOMEDRH., H1DFMEED IXIFF1984ERFEANRMEDOKHE (M1HhDOMARK) TR
ICH2, FEEIDONY FaD2F-HETIIRFEABELURIFRMNICHEIREL TWVWD, SSHICHE
BHEDEX30-35km (FEIE) TIHMERRMMWENRET 5,

% Z CMatched Filter;x %= W CHEBRILILTER I TOPRPFEWES K CILTEE FOMEEE % 2006 F £ T

¥ > CTRANT=,
<<FiE>>

201 4EMFR LB K DERTE R D EEE) % A 7-Kato et al. (2014)IZfE\LN. Matched Filteri%k % IUTERI D
HRRICEA L7, @TICRERLUEALIOEHERE. [IKT. Hi-nett REBOEBERARDERT —4
S AEAWLZ, FRICE > THRYEARBNELRS D, 2006FETHERAIS (NU.KID1, NU.MKO1,

NU.MUR, NU.TKN1, V.ONTA, V.ONTN, N.KADH, TKGS, ROPW) DERIEmT—4 1 FA17=, T 7L — Nith
E& LTIEEIIR L2240 E = B WL 7=,

<<iER>>

1. #FUITEE T COMEFHIZIAEIERATH 2, RFAEFWISTRIIkME YR TERIELTHZ E0H
Y, ZOFEEHNEBLLER L /2DIZ2007F £ 2014FDEKFIE T TH o 7,

2. 201578 AN ICHMT THEED TR 10kmBIEDEIM N ERELZ, COEERRTHDRE
KRTIEXKLEEAISOER A, #MiFE3s O XLUEHEIE 1O S . EREFTEEMIILENY ZRT AR
E. KIEENE DR EM A RB T 2IRKXMNER SN T WS, $81E D TOFEHNIZ2007FEDEXFIDOHEFEH T
tRoNf, COEZDOFEEFE2y ARERE. TORMEHEBPC TCORKENLFIHNRELTWVWS, Ihb
DRIIFIRFEFIPIBEORETFTIN L RALKFEDES (Inamorietal, 1992) ¢ LK —HT B &H

5, fAE DAI’ERHISRAELNAYOT, Z2IDOS LN >TELFREN T TICREITETWSEE I BT
WEARIITREINILVWE A TIIBHENICHEERELADNSEA>TWVWEELIICERA S, 20065LL
BIHCDWTIKT Y VRN Z B2 h i W =HMatched FilteriZ & AW @BAHATE R WD, [IRFDOERIER
IC&k B E1988FENCT1993FHICHEFERIEL TVWBR KD TH B, 7272 L2000FELIFID Z DHEDEIRREREE
IEHhEURCAR,

3. I HITEEDRE30-35kmDMEICDWVWTIZ2010F2H3H 19 KICHEB S TERGFENH o7, ZTDMHD
BEICOWTIEARASNRS EFH,LNH B Z &idbh o272, HFEWVHEEILC AL, RETYTL—A
2010F £ 2015F DFFHDEA RV kLA, BEFEEDHZMNAD LT DEL>TVWEIEEZRHEKLTWS
DHE LNRV, [IRTOERIERE H 2 &E2002F8AICEH R I 1E22-30kmE PP RO TH 2N EERMICKE
LTW3,

SHRINSOFHIOVWTHAN, HRLULTERIOPPRWEDEE) & EACEE), BERME & ORBRFR%H
S5MT L7z,

1 EELUTERIOMEES (7Y 7L — MEE) . FEEAVRORAMIZ1984FRFRARMEDE
REMBOMEEZRY. JL—DOHEARBRAR., LY IBO/NY FIRERBERERZTT,
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