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Towards the detection of the mantle-reflected P wave using seismic
interferometry

*Shota Kato', Kiwamu Nishida'

1. Earthquake Research Institute, the university of Tokyo

MER TS EL 2R THRASINAES VY ALRIBOMBEMEBEREREHET S EICLY.,. FAEREN
BEREL. BORAEERRE LEEBEOERIRK(JY) —VERAHET 2 FETH S (e.g. Snieder et al.,

2013), HMERTFHETIK, WEREIBEHNS VI LN DEDRBRENHIES - WETHEIEERET S, 5
v LIREENG E L OEERBERDOIRE % BITICAWS5EICIE,. FH5-20 sOBEH TREEIEHE TS Z
EPHLNTWS, ZD7H, IREZFALALHMERTHEICL 2MERREREHEDHRTIE, 7% - £
IV MLDIRTEEDHENETH o 7=(e.g., Shapiro et al., 2005), LH L. SEETIE, HRIEREHHET
BZEICE>TLYFHROBEEHET DI EDNHAALNTWVWSE, ZO—HlE LT, ¥~ MLD410/660
kmASEFE D S DR ETPE(P410P/P660P) DM MRS v TL 5 (Poli et al., 2012; Feng et al., 2017), L
ML, INSORFPE A L THROR/RMILIEKEICER SN TV, KIARDOBRIE. BFXRIER
AR ZERrHI-net® £ FENGESRICHER T5A % EMA T2 2 &IC& WP410P/P660PA M L. RETPROMHIC
BIIEEROEEMOHDHEERARNDLIETH D,

AR TIEUTOFIETEEAURRTICH T 2EEHEEREMZFE L, BUWIEFRESkE KR 2R MR
FrHi-net&AIR D > TR EARICHFET 5240 D L FENEEHK(2007F-20185%F)TH %, £9. Hi-netd £ETF

EESR A2 HZC Y DY ) T L, TDLETEBRASICOVWTEREHOBAEK EDEAFEL TITOE
AEEF O H Y IV (Takagi et al.,, 2020), Ik, Hi-netD#2s / 1 X(Takagi et al., 2015)DEE +EERA
BANDHEBEMZZ-DTHD, RIZ. BOoNL1BROER 21024 sORFEARICHEIL. BAHE5-10s6 & T

10-20 sOFHI2FIRIBIC & > THREIRAZREIR L 72, BRLAZREARICOVWTERHKER TERIEZITVL. B
1-10 sOMBIC DO WT LB RIR T OHREHEBERHZEE L .

IRERDHED ) —VESMEA~NDHEA RS-, 4-th root vespagram% LEAI =R 7 I3t 9 5 HHEEHES
REEUIC D W TETE L 7=(Rost and Thomas 2002), ZD#ER. P4A410PHY A 7t v NEEEEO-300 kmTR 5

. P6GOPIEA 7t v MEREES0-100 kmTR 57, 7=, P660OPIZP4T10PICHERTE W &2

Mo 7z, RivespagramD AN AKEEEZFARNSLH, BRARRT7E=AMAICLY6ITIL—TICDTTEY
JL— T Dvespagram&FTE L7z, BUAIRART7DOAHMAH0-30°, 90-120°, 150-180°DFIL—FTl&
vespagram_t TP410PA SR S 7=,

ZDIERAZEMDIREPK D X O — % X297 (Nishida and Takagi, IASPEI, 2017) & tb#& L7z, ERERT DA
1A H0-30°£150-180°D VI — T DPA10PIE ZNZFNIL KFGEPRIEBEDRMRICL D2 EEZ 5N, L
ML, BRERTOARANI-120°D 7 IL— T DPAT0PICIE T BARENREN A < . SBEBTOEE DA BEM:
EFRBLTWS,

WERICLZHEEZTMT 27<HIC, BEFINERLBOAIER LT, HEEBEBEROFHEEZITo>. FE
FHEMw > 6.5)DEEE461HZRAV S RzlfE. IRBOEERERBROHEFEEA—THS., SOk
MEMBARKISIRSOEEHEERHREEULTEY., COFETRIBEOFSRIRGDFSICLERTHASWE
o or, SHIETI—FREBLOEEEBEEREZFHEL. REOEEEBERE OLREZTI FETH S,

RRIC. BoNREPEEZTEREDREICERT 5726, Common Middle Point (CMP)E&%1T> 7=

(e.g., Stein and Wysession, 2003), E4MICIE. 77t v MEBEN500 kmAR DB ER SR 7 ICDWTRES
ROMBTIN—TRF TV BTIL—TICH L TRERADIKFEERE LCMPES 21T o7, REBEIL
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JMA2001(EFIEZH. 2002)% AWz, CMPEADIHERIZKEAMEISERI /D410 kmAEHE & ¥ F 972660
kmAEHEER L, LAL., KEFETL — MIERT 2HEARSEIIBRETE R > 1=,

HEE  FMR TP KB ERIMARPAOHI-netd L FEEE&HZRAWE Lz, E8L TRHAWVWLET,
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Theoretical analysis of the long-period velocity pulses observed in the
2016 Kumamoto Earthquake Sequence

*Kotaro Tarumi’, Tomotsugu Watanabe', Masanao Komatsu', Hiroshi Takenaka'

1. Okayama University

1.Introduction

2016 FREAMETIE, ERMEC CAETEE7L2REH L BB ERASh, WBREBEZH > RS LES
DRE LT, BICKB(M,,,7.3)TiR, BERIG EAREAREERN) KBWVT, Bk
ERENODEDICL 2 &, HMENRE CIIEFEIBHNINORBAMRE /L ZADNEWKS EUDD TR O, HiE)
EMTIEKEE), ETFHEICH2 mOKAEMDPELCLEHEINTWS., 2016FERERMEDTIE & AEICE
THIERMEBOIANY A UN=2a Vv ORRIFEBITONTEY, ZOE TEAENOETICZARY T4 0
FEL, TOAPICSF2HIZE7O0Y MEIT AR T4 FiRfHEN S HREICEAN > THET LA EATRES
hTWw3. 20k, BERNNRTRASNRABEE/ULZORERED, RE7OY ~OETHBETER
SIRICKER L TKRIRIE/ SV A D E U B iiEIERM (Forward directivity) %D h, H 2 WIEREE I < EET
B d ZaithIE, FEEOMRLONMDER/INTWVWS. ZITEAMAETIE, SRFBEEMILLEZETIVLE
HEL, 2ERHEEEROERETEEN SE L 2EMIE, FEE, 2HIES 08 LA OETRE (F
K -1, 2020, JpGU-AGU) ZRWT, REHEE/VVZDEEICD WTERNICKRET L .

2.Simple Asperity Model

Figure. 1IE AR CRELLZFEBICO VY TR T AR T4 ETIVERRNEZBE L ZBRROBITHS. K
R TIL, Asano & lwata (2016)%2EIC, ARNEFEHESINLTAR) T+ DA% ETIEL, TDHS
DHEEEL-. WEEBROPREEIL6.0 km/s, SEEEIZ3.5km/sé L, PARYF 1 DREIF10

km, 1814 km, $§XY3.7m, 4 X94L1.5s, IRYA-140°E L. 7ARY 71 WE%ETT 2HIE
70V MIKET, WIBCHEEELSEEEDO.78FE L, MERTMICEAN > TEITTIERELE. £k, H
RETCIXEHERAOMRE LT, REE2(ELTWS

3.Numerical results

Figure. 2ICHIBIEE (OKEMD) OBUBFEEREZRT. 2EAICMA T, EMIE (AR TIHEMIE S FE
HOM) EEMBEREBKICRLTWS., HERIE, FEBICV VYTV AETILERWVZICEEHLLY, AR TE
BEhie (INREEZENSHESING) RERFORE, ICEWHKS & UDS TEIR S h7-FEiEk3# o
REAPERE/NIVZAZBRTETCWS. ZOBRICEY, REABERE/SIVZOERKICEK, SEHIBNEICESLT
W3 D, EWHSD THEIIE (FIRMSHK) 3F5LTHEY, HREAMOMREEIONS. EROERE
ROBMICERABOTEE2ERB LEBERET Y V723528 I0E2T, LYRLKEHAKEFABIRT
EHHE LNV,
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Figure.1 Simple asperity model in this study. Gray and red ((a) & (b):region, (c):line) show fault plane and
asperity. Blue triangle denotes the station simulated as Nishihara-village. Blue line and vector indicate
rupture front and its direction of propagation, it propagates from the bottom of the asperity to the top of that.
(a)The relation between the fault plane/asperity and the station on North-East coordinate system. Strike angle
is set as N235°E. (b)Cross-section of simple asperity model across fault plane. Length and width of asperity
are 10 km & 14 km. (c)Cross-section across A-A’ (Figure.l-(a)), showing the appearance of the fault under

the ground. Dip angle is set as 65°.
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Figure.2 Numerical results of ground velocity of horizontal components. Black, red and
green dashed lines indicate total displacements, the summation of near-field term and
intermediate terms and far-field terms, respectively.
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Comparison of scattering variation associated with 2016 earthquakes
in Korea and Japan

*MUHAMMAD ZAFAR IQBAL', Tae Woong Chung'

1. Sejong University

A remarkable increase of scattering attenuation (Qs'1) at low frequency was found associated with
hazardous earthquakes in Japan and Korea in 2016. Applying Multiple Lapse Time Window Analysis (
MLTWA) to N-S component seismograms recorded in the before earthquake period (BEP) and after an
earthquake period (AEP), the QS'1 values were compared for M7.0, 6.6, and 5.8, occurred in Kumamoto (
K), Tottori (T), and Gyeongju (G). The BEP and AEP were set to obtain enough data; while G was 5 and 14
years, Kand T event was 5 and 5 years, and 4 and 3 years, respectively. The obtained events of the
periods were 186 and 117 for Korea, whereas 501 and 619, 176 and 194 for two Japan events,
respectively. To find the crustal variation associated with earthquakes, focal depths of events were
shallower than 30 km and the hypocentral distance of seismograms was shorter than 80 km. The observed
stations were applied by coda normalization to correct different earthquake sources and site amplification
factors. The magnitude range of events was selected between 2.0 and 4.0. For band-pass filtered with five
central frequencies of 1.5, 3, 6, 12, and 24 Hz, the best fit values for C)s'1 and Ql'1 (intrinsic attenuation)
were obtained by comparison between observed energy curves and theoretical energy curves derived
from direct simulation Monte Carlo method (Yoshimoto, 2000) with a focal depth of 10 km. The error bars
of the values, derived from Fisher’ s Fdistribution with the confidence value of 60 %, shows reliably
shorter lengths with more than 20 observations. Between BEP and AEP of the QS'1 values, the higher
difference was observed at lower frequencies -remarkable at 1.5 Hz and negligible for 24 Hz. Whereas G
event being the greatest difference in the epicentral region, the T event showed reliable difference with
over the error bar range. However, T events showed little relevance of differences in the epicentral region.

The crustal inhomogeneity caused by open cracks had been observed in the seismically active area by
coda analysis using tomography developed by Nishigami (1991). MLTWA also showed the seismic
inhomogeneity by comparison of difference of 05'1 between BEP and AEP. The difference corresponds
well to event magnitude represented by peak ground acceleration (PGA). The high difference in Kand G
events generally correlated with the high PGA area. However, the T event shows less relevance despite the
large magnitude. This may be due to earthquakes with a comparable magnitude that occurred in the
vicinity, such as M7.0in 1943 and M 6.7 in 2000. In the K event, six earthquakes (M > 6.0) occurred in
inland since 1920, but only one earthquake (1975 M 6.1) occurred near the event region. On the other
hand, the Korean peninsula, including the G event region has been quite seismically stable land until G
event - the largest event is only M 4.2 since 1905 and no inland events with estimated M > 5.2 for 270
years. Thus the duration period of seismic silence also strongly correlates with the difference of 05'1
between BEP and AEP.
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Estimation of Subsurface Structure and Ground Motion Characteristics
in the Landslide Areas Derived from Microtremor Observation - Case
of Ikutahara, Engaru-cho, Monbetsu-gun, Hokkaido -

*lsamu Nishimura', Tatsuya Noguchi?®, Yusuke Ono?, Masanori Kohno®

1. Tottori University, Graduate School of Engineering Department of Management of Social Systems and Civil
Engineering, 2. Tottori Univercity, Department of engineering

HE, MEICLBMIANY LK > TRBERARENELTVS., HIRY ZBEDFHEELY, BEVERLE
CIBFICRET 22 &% <, tIRYMOMBREFUEOBERIEETHS. 3N HgOMmBDIRE
ZMBFRELT, BBREZAVWATENCNETHS TR TWS (L&A, 1981) . Zhidd
NYELEBOHEBYEIEBEICEK LN, BEAV MSA M ARTHSAEMEIEVLOHTHS. AFRTIE
EHit YT AN Y AR SN TV 2ILEERGIRBEENOERRARICTHEFRNZTWV, Y HEN%Z
EOREFTMTEZ 20D ZRETL .

SHERARGMINYBIERSICEES N TS Y, BRI SHILIERBEERVXNLRBETHSZZ

&, R=UYIT—9nbRILEDLICE, YILh, RBESTHMT N HBEYHS-15mMEBEFET ZILHD
Mo TW5S. BIE2019/9/24, 250 AHICEREL 2. 3NDEREVAZBRAREHI109BE L L TI2RT
ok, PLARAZMESHZMAOFLICTA, BALIBANEZAMICHDI LD IC4BEEL, 7L A ¥R
I£1-80mDEHE T, SR THRMEL . BRICIIMEEMRFIUA10248, BLUEVYHICRER YA 74~
(UDRS D HERH, BEBRKEA.5Hz) 4B &7 —9 OH—ICHMEE27bitdHKSI700% AW, > T v
JREKEIF & £12200HzE L.

WEIDIM D EAFGESR K Y, 20482 10XKELUEEEL, 3KAPDT7—)ITARI MLZEH, Y1V KR
D (RE20) TEBEUEL, KEBDARY MLE ETEDORRY MLDLH/V)ERDT=. £lh—1) T
T—Y9DHZDT74 VLT, BOBARAEREE T IKEEFDARY MULL(H/H) &EKRDT=. 7L 1 BBI5T
I, CCAi% (Choet.al.,, 2006) IC& WS XY hR10.24%, Parzen 1 > K (/A2 Rig0.3Hz) TAR
I MVEEREL, MERESBEIEEZ KD, MERESBBREH/VERWT, L1 ) —REXE—F%
RELT, ATHEBRTHBESEETILEHELE.

B OER, ILBOFIBARIBATIIH/VARY MLDOE— 2 HBBEAEA% <, S#EEA0.1-0.38T
Hotz. IR HEEYHIPEESINTWBIBFADOH/NVIET7 5y NETIRTHY, E—VEHI2.0%TEHZmH%
<, SHEAPITEHETHIERAI&FON/-. HHENSESA VY TE—I7DHZAHTENIER>THEY, &
BEOERHSRTARY NLDOIRI SR THBZ L bh o7z, 7L AEALYREBICVs=130-200m/sDIEE
EBN#HON, INIHMIRYMBEMICHYLT2EEZI5NE. —HOBARICEWT, LB THEIDIRIE
LARNILDNS W EDSEEEARMEERENMMETE AN . SBRIIAINIREEZSZ54RE, 8AlAE%E
TRLTERTZFETHS.

AR ITHAEMIRBARIFEI1SHO1523DEIM & Z 3 -EDTY.
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*Shinichi Oba', YUTA Mitsui® (1. Grasuate School of Science and Tecnology, Shizuoka
University, 2. Faculty of Science, Shizuoka University)
4:40 PM - 4:50 PM
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Seismic structure of the lithosphere-asthenosphere system beneath
the oldest seafloor-the broadband dispersion analysis of the Oldest-1
(Pacific Array) data

*Yuki Kawano', Takehi Isse’, Akiko Takeo', Hitoshi Kawakatsu’, Hajime Shiobara', Nozomu
Takeuchi', Hiroko Sugiokaz, YoungHee Kim?®, Hisashi Utada’, Sang-Mook Lee®

1. Earthquake Research Institute, University of Tokyo, 2. Kobe University, 3. Seoul National University

KEXETL—MEICHE - ERISBANOT7LADTLAEREL, BEYY NUEBEDERKEEHLCKEETS
L—bhoRRBREOMEAE BZE LI-EEHAHEHE (Pacific Array] 2°2018FICIEE L 7-. BRAREH
F—LAiF, 2018FEN 5201942, ¥ U 7 FHBEHRNDKRIEFRICE TS Oldest-17 L 4] OFRE - OUINEEE
To7-. DT LA RBAEEREDEBEE(I7O Ma)ICAIiBET 270, ETDYYRI7T7-TE/ A7 7t
ICIE, KEET L — FORRBARIEHRINTWS & HiF I, Pacific Array® BEEZERKICHE T TEERKE %
B85,

ZORNTARRIE, PLAETOYY MLOMEREEEEDOEPAZBIEL, LFERRERET7 L 1 @BT%175.
9, MERKCFEDS/NEEBE ED/ZDIC, SAERDEFICOVWT BRI/ A XBLVPAVTSATYR - JA4XD
EIRALIE A 1T\, RIS, REBR 7 LA BATICE Y, 7 L 1A REHMEEE 2 EHAT 5. R (<408) TILthER
FiHEERAW, A2 BRERSY, £, Radiali4y, TransversefD) DS, EEAETE—RKERTTRE—K - LA
)—REERE—R - S TROMBERE AL 2. RAGI0MW) Tl EthhERERI S, BAE—RK - L
A —KDOMBEEEEALE. S5IC, LAY —KDT7 L A RIEHALMEEE (7-100)H0 5, JEX150 kmE T
DURTEA B, (VsV)EEEHTE Lz, BONHEEE 15D OME¥E<T Y MLl STEOEB(140 Ma)D#EiE
(Takeo etal, 2018) & KK LUEDTH o 1=. SR HMEA ML L Y RBABOMEREDFHAZ TV, BED
TL—MERKAAPREDIY Y NLORNBEHET D& EEIC, K YUFRBOEBEDRERAZBIET.
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Reinterpretation of a legacy 3D seismic reflection data to elucidate
unusual sinistral M5.5 earthquake fault below a deep gold mine in a
mafic sill and dike complex

*Koichiro Suzuki', Musa Siphiwe Manzi®, Hiroshi Ogasawara1, Taku Noda', Lindsay Linzer?,
Raymond J Durrheim?, Bennie Liebenberg4

1. Ritsumeikan University, 2. University of Witwatersrand, School of Geosciences, 3. SRK(Pty)Ltd, 4. Moab Khotsong
mine

201445, 77V H - A— U =Z—mHHETME5DMENREE L1z, I Oihifn s aM>40 & 851LEEH
Eld, BE 3kmLUEOSILIRIEEE CILER-EHEEADENBCRET 2, LHL, ZOMSSMEIE, &40
DEBEELIYETO, LitA-ERERERDIFZIFAELRREZOEBEICS TS, 3~7kmDFESHFH%=ALHET
NMICERIE L 7,

Z OM5.5EDRIESIX. 7 7 1) hdDKaapvaal Craton® EIZ295F AT ICHERE LZERK L 7=, Witwatersrand
Super GroupPIDWest Rand Group TH o7z, T D EMSMRGERINT.3 kmDELER)E TIE, SIMAROHE
ZRH. EICEAEDN S4B Central Rand Group, #KZEAE (Ventersdorp Super Group; 27&%R]) , EIC
FO< A4 MH 5723 Transvaal Group(26-27{8%5F 1) DIRICIHTWEL>TWS, —H#BICIE, T HICEW
Pretoria Group*°Karoo Super Group (#12{8%F71) HH#HRMATR SN S,

LU, FEARFICREHMERELZTo>THY, RIERE (HT2~3km)OFERNTHON TV, NNERS
(2017 AGU) &, M5.5MEDRERETERET 24RD2RTAFRD1992F DRET — ¥ % BRI

L, M5.5EDRERE® & IZIF—3T % Vertical Zone of Disruption (VZD)&WHEET 2 &N TE, T
ZDOVZDA, FFELARILOBHOKBICEIShTWARWZ EEMEB L, LML, MEoDMMERLEIGIE, Hit

K DOUEEEPSill - DikeDEAERIRL, HMEBENEBICEMTH /D, 2RTT—YEITTLYF

MEZBRITDIELNTERD T,

Manzi et al. & Linzer et al.(2018#EZ )L, EERDAKDRTERREREREFTDO LV LEVWEEEZEST3IR
TTREVEZFEET —4 (B 15kmx8km ; TWT4H# ; binth 4 X25mx25m ; UL F3DF a1 —7) IEMRFTE 3
RETHBZ xR DS, FH(2020 IIMEEKRIELTIR) &, West Rand Groupd D R FHEAD = RITRIK P
VZD% & WERBRICHEE T T & ICRII L7z, TD3DF 2 —7ICIE, ICDP - DSeisiti® (NERM, 74 —7
Y4 =>%22019, EGU 2020. JpGU 2020a) #%, HTF2.9kmHOSREFRKEFT T TIREHILA3DDAHF (FIE
R1.6km) AEFEFN TV, RFARTIE, DSeisitBID AT PHAREY, SLILARTY Y TSN TWBHEE
e, IDF1—THORMEEZFLILET 2, RERETORMAIE, £I0K% ST Central RandBEF HYE
KEBIRAATWBZ EDNFLNTWSA, BFH(2020) IZZDBEMBIRETI I ENTETVLA

Mo7z, 3DF 21— T E BT I-ODMKRIFEEREIOT—IHDNREON > TV 27N SLTHD, TNEAF
TERD, AARTE, KREREFTORAOBERNEIT>. ARRAI—TIEINLERET 5,

HEE ICDP, JSPS (Core-to-Core; SA NRF bilateral), X E08FICERA T 5 7= OME X LERIFFZRETE, 3L
mAERZ, AngloGold Ashanti, Harmony
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Quantitative evaluation of the effect of static stress change of large
earthquakes on activity change of volcanic deep low-frequency
earthquakes

*Genki Oikawa', Naofumi Aso’, Junichi Nakajima1

1. Tokyo Institute of Technology

R

IEFEDHi-net’s EOEERMFEOFZICL Y, THHBRUOLEEBYY NV THRET 2HNMNMEENRRNTE
Too COMBIFBFENNSWICEBDHL ST 2-8HzOBEBERAI DN EMT 2 Z EHSERRMEEMITh, EIC
KILAD® L — MERTHAINATWS, AMRATHRETIRILEAERTIE, FXUEDORS

20~40km TERIRHMENFEE L TWS, 201 THEICHEE L 2RILPHEBELE, BER & DXL TIXERK
HEFIANERIELIZ—A T, FEAEDOMBTEEABRBIELTVWSEVWDIHFHELH Z(NE - 182017),
NS OEBEERIPMETE CLIBHELICERAL TWSEEEZLSNTWSE D, REEENLHENTIEAE
nTVRWL, ZZ T, AR TRHEARMEOHEET VA SEHESINALEAT Y VILEBAEBED A H=X
LOBUEZFTMET 2 &IC&k > T, ERMEOHNIGHE ERBTMEEFEOR K EZRAT,

Fik

=PI, RILBAD26EDKILERICDOWTEREMED A WX LEZRE L, X AZXLDREICIESHE
EPRDIRELLZ BV, BRREE T M MIEORELABIELL, Y41 MEIEDBHIEICIEX D= XLHEEHT
HHBEEOMEEZRA W, BEIShAIRELICHL, )y R —FIC& > TERBIRIBL & OFREN KN ER
DE—AVKITUVILEHEL, ARV MEIZIO0EDT—FA RS Y TTFRAMIE>THREIRVAIRY K
DHEHME L, RIC, 71—V 7 kdDCoulomb 3.3 (Toda et al., 2005; Lin et al., 2004) # W THEEB I &
ICEXRMENSCHFEINZRAT VY VILEEGE L, RILMATRELLZEXRMES LT, 201 1FE R4
E. HitAithE Dafterslip. 2008 FEEFERHAREMEEZER L1, BONRAT VY VILEBERMED X A
ZALDE—AYV N TFUYVILEODES % Tape and Tape(2012)(eq.67)ICEDWTEHEL, 3EBICREBTEH A
B> TXA=ZXLBOEHOIFEZEE AT,

R

FTANZZALBFICE > TC262EDMRAERE LT, BONIEANZALFHREZVEETL0ENL L., Z0M
FEAEDHIETIES-T0ERRE TH o7z, XHZXLICEZEFNECLVDEDERTH D EEERCLVDESD &
BOAIRVMNEHZBEDD, D% [EDouble-Couple i EBL TWE I Ehbh o7, TDI &L

5, BRAKMECHHOWE O ERIFEBOMELHFT W EHLLAVWTREENTERINSG, RIC, BAZL
EEAEMEDA A= LIZDOVWT, BELBFCREMNLERIAEONN, BERELABETIERILHHE
ICLBBAERICIEE L. 2012FEISBABIICBZA A ZZALICELLLTVWE Z A DN, £

oo 2014 T2 h Laftersliplc WG LB TFOEBE R 5N, BETIHERILT 32X TIC1-2FF CHEDL
HDIEEEZDE, HEENICKSAZLESGHY. HhEKDafterslipPHEMENE Lo - RENLEHH
MEFEBICHELTWDEEZIONDS, —H, BRELABFTREBEFEHEDO ML Y RAERLTSH Y, FibH
HMEICEZIATERTHD E, 2012FEIE20DF VY LALAHFVHRTVWAVWE WS ERAIE LN, &
DEREREFZ D&, BFCIIERLEZBAED. LFEOX D ZZALICESHN TR >/27bICEBELZE
EAibNb,
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Derivation of all the static XBIEM kernels for 2D earthquake cycle
simulation in heterogeneous media

*Kazuki Ohtake'?, Nobuki Kame?, Makiko Ohtani?

1. Department of Earth and Planetary Science, School of Science, The University of Tokyo , 2. Earthquake Research
Institute, The University of Tokyo

1. EU®IC

HERAOEEEL - SRELICEYHTOBERIE L EDKIZEBROREENBESNMIRY DDH

3, —H. TOELORMEREMBOERICHE LRI MERIBOERWARIL. ZORENEHEIHNSHE
WERICRONTE A, FHUEEEDMERIEDIERINFIROBILIIMERZICH 1T E2EROBFEETH

). Kame and Kusakabe (2012) (&, IEFEBIEMIZEICE L LIRERBE2AREXE (BIEM) 2R HEEE ICH
R BILARIEFRED AENE (eXtended BIEM: XBIEM) A#REL 7=, 2R TCEMNRIZERETCHE & LB
XBIEM#ZBE#AEH L, BEIY SR MIXEINSENHIEBREDORBE % S HIC L7z (Kusakabe and
Kame, 2017).

FIERR CIE— R AEIS NS 2 RET 2 I EN—RUTH 2D, BETHEOEEIIMEREICESISG
NGOERBERICEUARAREEZRIFTIEITTHS, LHALABRAS, ChICET2ERMARIERZIFTEAEE
ATWIRW, ZZ T, AR TIE. BERHEHRORBRZ DB ABHKBRENSHEDIKIEBIREE TOME
Y4 U)LY X al— 3V (Earthquake Cycle Simulation: ECS) D5tE I — KA#XBIEMAZAHWTEREL, 2D
REERDEWICEZZWEEZ D, TITR, ZDFE—%H& LT, XBIEM-ECSOEEI— FRRICHEELD
2R TTEBIXBIEMZ B % BRATHIICEA U= T T %,

2. XBIEM®DECSA D&M

ECSTIZBE. B THARXICHWEEIEZALMICEALL MEHNAF—L4] PAVLH

%, XBIEMAXSMECSICERT 27451213, BMXBIEMEEREEHT 2N ENH D, HEEREERLL
B RIEEE (e.g., Aki and Richards, 2002) (&, RX(1)D&EY TH 3. BIEMTIIBTEBEmDEY AAERICK
2h (BAFE1E, REOEREEHDBIEMIZZDIEDHA) . XBIEMTIH S SICEEERTO NS Y3y
(5218) RUENM (FE318) HERICK S, FI3EOEMISERIHIIEROBIEMZEREKERAWTERT I ENT
Z5DT, BRIADO M7 a VinEDOKBERZFHICEHT 20ENH B,

3. 2R;TE4S - AEREHICE T 32 TOBMXBIEMZBEHOEH

2RTENEF - ARNEFOZTNZThICEWVWT, BBESNABRERAEZRER(x < {,<x, §,=00LTRHE—
EEZEDNTIa v ARNCHT . BERBOEEDZERTOERMRERUPIEHICHTZ M7 a3 VIEE
REE (BRMIXBIEM#ZBEH) #E8HT %, BAIICKH L Tk, #8927 — U B# (e.g., Tada and Yamashita,
1997) DEDDHTRINZD, IEHICHLTE, 7)) —VEROMSY - BoBEHE LTRSNE, Thbd
DEHERRILTHSEPROATHICKRS NG, FIAE. BAEHOEMUEEN 0,0 50> 3 VISEHE
BIEX(Q2), Q)DL HICKE D, ARDEEAZEMEIGNDERDICH L TITI Z &K Y., 2RTEMN
XBIEMD k32 a VIZEBRBOBHRREAEZZLRICHED I LN TE S,

4. SBEORE

F9. BHINAHMNIXBIEMZBEBAEL W & 2T 27285, mode IITREBHBEBINHIEITNETEE

BMXBIEMTYIal—23v LT, FEMTY3Ial—Y 3y L7Kameetal (2008) DR &EHET B, )
ICXBIEMAECSICHEMA L. XBIEM-ECSEMEEEHRTIT> T, BMEFEDECSOBERELB L TETINIOZ Y%
MREET 5, Z L CAHEEREHRDXBIEM-ECSIZHD,
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Verification of conditions for intermittent events associated with
powder shear using the Discrete Element Method

*Shinichi Oba', YUTA Mitsui®

1. Grasuate School of Science and Tecnology, Shizuoka University, 2. Faculty of Science, Shizuoka University

HAMEE+mI LOHRR)TIE. TRYEGMDIEIEBRLTRAT —ILENB I EMMS5NTL3(Scholz,
1982; Dawers et al.,, 1993), ZDEDHED R —) v VBERKIE, NS WEICIE, ERERICE ITZ2E5ADH
INBIR(AE)E CERTE 200 E LW (Yoshimitsu et al., 2014), —A., BERERICBITEZRAT1v I —2R
Dw FIIMBRROENRTFOTEEZILNTELD, Brld, ERAREICEYHRINTWS18DHRI
DTF—9H6. BRMEOLDR T —) v /BFREOMRBEEFRE Lz, BEANICIE. BRMEORT—) VT
BAROERL Y EEBROITANYEMDIEFKELLRZMERICH B, EWUDIF, ATHBRAVIEFHALIRYE
BT, ZOERAIBEEICR SN,

COFERICEDVWT, ARXRTIEK. MAEDERICOAY NO—ILEINERT A v I =) v FITDWTEREFE
HBH. IRTENEREICEDCMAETAMDEEY I 2L — 3 v (e.g., Hazzard and Mair, 2003)1Z &£
ZEERREITI. BRIOFHERRBRICEY. HE2BOXRETTHEEENICRT 4 v 7 —2Y vy TDO &S RER
BRANRY N RET B EAHATE L, TDEOHDEEPLFOREDEICDOWVWT, MEDKE XK
R) - OEOERE - Xy XV TORBREEAZZABMNLARS, BEDE IS, 1RV NORRKIRYREICH
LT, RIEPEBOHEEETRTIE, BLU. XvFVITDBRINERICHELRIFTIEN D> TWVWS,
oo TD2DDINTA—FEHBRLT, BROHFAMEEDOREII/NSW EZEALTWS,
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[SO6P-01] Towards continuous seismic imaging from offshore to land along the
Japan trench: effects of offshore structures (sediment layers and lateral
heterogeneities)

*Hyeleong Kim1, Hitoshi Kawakatsu1, Takeshi Akuhara' (1. Earthquake Research Institute, The
University of Tokyo)
4:00 PM - 4:10 PM

[SO6P-04] S-wave structure in the sediment beneath S-net stations estimated by
V/H ratio of Rayleigh-wave (Scholte waves) extracted from ambient noise
*FUKUSHIMA SHUN', KIYOSHI YOMOGIDA" (1. HOKKAIDO UNIVERSITY)

4:10 PM - 4:20 PM

[SO9P-05] Repeater earthquakes observed in seismicity around the Fukushima-
Ibaraki border since the 2011 Tohoku-oki Earthquake
*Rina Ikeda', Keisuke Yoshida', Ryo Takahashi?, Toru Matsuzawa', Akira Hasegawa1 (1.
Tohoku University, 2. Meteorological Agency)

4:30 PM - 4:40 PM

[SO9P-12] Stress change estimated from GNSS displacement and seasonal
variations in seismicity
*Taku Ueda’, Aitaro Kato" (1. Earthquake Research Institute, University of Tokyo)

4:40 PM - 4:50 PM
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Towards continuous seismic imaging from offshore to land along the
Japan trench: effects of offshore structures (sediment layers and
lateral heterogeneities)

*Hyeleong Kim', Hitoshi Kawakatsu', Takeshi Akuhara’

1. Earthquake Research Institute, The University of Tokyo

Kim et al. (2019, AGU) have reported receiver function common conversion point (CCP) stacking image
from ocean to land beneath Japan by collecting data from the land seismometers and the ocean bottom
seismometers (OBSs). OBSs lie on thick (few kilometers) and low velocity (Vp "2 km/s) sediments along
the Japan trench (e.g., Nakamura et al. 2014, Takahashi et al. 2004). The sediment layer makes a time
delay of energy arrivals between the vertical component and the horizontal component upon an incident
teleseismic P wave, which is measurable. The continuous image was made by correcting the time delay of
the image from the OBS records. However, there are two more issues left to be understood toward
continuous seismic imaging. First is the amplitude affected by the seafloor sediment. The second is the
lateral heterogeneities offshore that deviate from the land 1D velocity.

The receiver function CCP stacking imaging with OBS show amplitudes larger (" 5 times stronger) than
those with the land seismometers (Kim et al. 2019, AGU). The amplification due to sediments may cause
bias in the interpretation of the deeper structure phase amplitudes unless properly separated. We
examined various sediment models to understand and retrieve the large amplitude scale observed in the
OBS CCP stacking image. The amplification of the converted phases at the vicinity of the slab top is
insufficient to explain with single-layered sediment. Preliminary results show that a very-low shear wave
velocity thin layer on the top of the sedimentary layers increases the overall amplitude of the phases in
the receiver functions.

The offshore region of the Japan trench has a heterogeneous velocity structure (Matsubara et al. 2019,
Intech Open). Due to the "10 % velocity perturbation existing in tomography models offshore and the
systematic difference along subduction direction, an approximation of the structure as a 1D velocity
model cannot be held. The different velocity models utilized in offshore receiver function migration affect
the connectivity of the slab structure along the dipping direction of the slab. Comparisons of the travel
times between the 3D structure from tomography (Matsubara et al. 2019) and various 1D velocity profiles
are tested. For instance, using the JMA model for migrating the receiver functions from OBS data makes
the image stretch to deeper depths whereas structures from active source experiments are limited to a
certain profile. The comparisons show that using a station-wise 1D velocity showed a good approximation
of the 3D structure for migration.

The two effects of offshore structures (sediment layers and lateral heterogeneities) done in this work are

essential components for continuous seismic imaging from offshore to land, which will enable imaging
along the entire Japan trench.

© BxEZS - SO6P-01 -



S06P-04 AAMESA22020EEHEAS

S-wave structure in the sediment beneath S-net stations estimated by
V/H ratio of Rayleigh-wave (Scholte waves) extracted from ambient
noise

*FUKUSHIMA SHUN', KIYOSHI YOMOGIDA'
1. HOKKAIDO UNIVERSITY

JEE, DONET®S-nets EDBEMERRMOFZEICL Y, WERTHEICK 2 5MRKELRE, HMERERE
BEMENTRERY DDH D, £, AFRAAHICEITSD, TL—MDIFYHDPVICEYVELZITYIP
REIREKDIBENCHE D R EEEEE EAUEBEDOREEELEHET 2 EATREICAY DDOHD. RERED
BRSO OHIKREOREBESEAHET 20, REKNMEIET 2 2 REOMERE CERE DS BEELS
NETHWLNTEL, ThEEFRICLA ) —KDIRE - KFERIEODOL (V/H) D5 HERKRDEL TOME
WEEEEAHETE DI EPMSNT WS (e.g, Linetal, 2014).

ARRTIE, £TTBEBKOELETDHEOV/HOREH—ILEERELL, WODDETFTIVICH L TRD

7=. RIC, S-netDEAISIZT—TIVICEEINTWBRSD, BRlEINn/, 3MORFIXLET - i - midtiy
(E,N, V)& iE—B LAV, 22T, Takagietal, (2019) OF&ICL Y, FTTOIMDPEFH SE, N, UKD KA
ERHELE. ZOEIRT—HIHLT, 2017F1BHS3BEXETO3 »ABICEVWT, S-netdHT 7L A
SINDWENEESKICH L CHEMBERERZHELREZMELL. ZORDHDONELE LT, 100hzh 54hzIcd
DB YT T ETW, 2540 DNV KRR T4 —EEHAL, I5IC1bit{lbEITR-=(e.g,,
Bensen et al.,, 2007). —flA#K 1 ICRTH, TDLDIC, BEE 0.2-0.3 km/sTER T 2 RER DB ICHK
L7, ZORISHBBHRDOS-KEELBKADPIKERE(1.5km/s)& W HIBVLEF, HRE & BKOER%EH
9 %Scholte waves ICXHT 5.

MELAARERICHLT, ZELAV/HEEZES-0IC, MIBLARERICHL T, B4 520 F TD
ZAH Z & ICgaussian filter& @M L, transverse A & EILANIL M E# % 1772 5 Foradilal F A Dzero-lag
cross-correlations coefficient Z#5t& L 7=(e.g., Tanimoto and Rivera., 2007). ZDEH0.7ULDREFICHT L
T, VHEEZFNSDHREAZSEHITEICEHE L. TORR, FAHSSHAS75MICEWT, HEBHROD
BEEBHIEHETZICEEDLLT, VHOKEFLRTLETHIGEHE L TWE I EERALNMA - (]
2) . Zhi, BAKOLAICPEEZINEFEET BE (BK) 2’H2 & L TERAEZITNBIRHICKELC RS
EWD, BEA—XRITOFEFEREEAMNTH 5.

BRIC, VHTF—9 DRREICHT L TR A Y NN—a v ATV, RBEEREE RO, BEDLSES
BkmEFTCHSKEEDEBERAEANIICRT. HELLEBEARBOSKEEIZ0.65km/sTH Y, Scholte
wavesHMEih 9 2 KU DEREBNEEI BRI N,

51, IHICEORARPERZEAPE CRAKRRFTELTAE, HBREHOMERRE ORZEEE A K
HOLENBEEZS.
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Repeater earthquakes observed in seismicity around the
Fukushima-lbaraki border since the 2011 Tohoku-oki Earthquake

*Rina lkeda', Keisuke Yoshida', Ryo Takahashi?, Toru Matsuzawa', Akira Hasegawa1

1. Tohoku University, 2. Meteorological Agency

RIFEILER TIX2011E3B198 & 2016F12A28BICMEIREDIMENFLE L TH Y., 2DDMEIER— DK
BELETHEE L TV EAREMENERHEE L TL % (Fukushima et al., 2018; Uchide, 2017, JpGU), HREEDKTE T
ZDEDREHBAICHENC VIRINZEFIIAZE LW, HEMEDOREY A VI PIEHERE - BIE
BB L THROTCTEELREHNTH S, NPHMEDOHICEHERY RLMENEET Z5E. TNOIEIEHE
455 DIFIE L 725 (Nadeau & Johnson, 1998), % < DFEITHHFRTIE, EYIRLHMEDRHEDZHITERD
HEMEREAEZRWVWTWS, LML, ZOAETIHEETREI o /-EREZRVIRLMWEE RIZD2A8EMENH

%, RFETIE. 2011 E3RA DRI AR EPEDREZICEE-RBEERIICEVWTGERICRELT
WRNhEAFAVWTEEAERERELZITV. FRICEDZBYRLBEDEFEEEZAN .

AR TIE2003F A 52018F10A3T1H X TICRE-XBEEED THRE L 7MIMATDHEA60021E Z X R IC
EROBREET >, FiEldYoshida & Hasegawa (2018) & E4kIC. Double-Difference’® (Waldhauser &
Ellsworth, 2002)% A\ =, Zhid, REOHEEHRBEICE Y SHEEICKD P, SEOBTEERINET —9 H 5
ERUBAMETI2FETHY. TOBEEKBICALET B EMNTE S, Takahashietal. (2019, JpGU)H
BLCESERRICNPHEORROBRELZIT>TVWEA, HOFAVLHEDY S =F 21— FEEIZ MIMA
2THb, AARTIFLVEKDHMEDOBREZITO 2 &ICLY, KYFMGMEEEZ KO,

BoNEERAHL S, RBBIEICEANMER T Z2HBELA—KROEEELNRE SN, INidTakahashiet al.
(2019, JpGU) MM EIEVUR LA = HELAD LR LEEETH 5,

BYIRLBEDRED7HIC. 46002 DHMEDO LR T OHEFEES & ISIETE20MPa (i - f, 2020,
JPGU) & RE LB DY 1 X(¥R)Z5tE L7z, 2L T, HERER10<FEGMBY 1 X(#F)., ¥/ =
F1—RFDENOSUTERBZMBEARTZEVIRLBEE AR L, ZBRILEHOMBLEICIEXZDL S RHE
A2 MIMA 3T10001E58, MIMASTHEI00BER DM o7, INETHRVIRLIMEEI L — MNERAVWTHR
ENBIENSD oD, ZORBRIFAETHRVERLMERIRELIBILEZFTERLTWVWS,
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Stress change estimated from GNSS displacement and seasonal
variations in seismicity

*Taku Ueda’, Aitaro Kato'

1. Earthquake Research Institute, University of Tokyo

WMEFRSE L, BKEPERL ORI T RBICHNELCEELLE SO THKREEBEI HDEN
BRI N T W3 (e.g., Heki, 2003; Amos et al., 2014), HIZIE, HY) 7 4 =TF TIEHTKEE)D
FLENC K Z2RAZIICHIGL T, HEFADFHEHL TSI I EHNRESINTLS(e.g, Amos et al,,
2014; Johnson et al., 2017), Johnson et al. (2017)Tl&. GPSOIBEZEMU M S TFKEFENMBEICS A %
ISHZERESEL. A) 747 COMEFEAERISHIIBNT 2 & EICRKELPIT W EAERLZ, B
ATCEHEMERNOZHEEMIEREIN TS Y., BEREPEKEOBRHIERIN TS D (e.g., Heki,
2003; Ueda and Kato, 2019). ZDFEHAE LTEAONBZREFEICLZHATLEBELEL-MRILIFE
A ETHON TV,

AR TldHeki (2003) CHEFEDOFMEBMENMER N TV I2EEEBICE VT, HROEMT—9 D5
WESNZHMTTCORAEEMEZTNORERPE OLLE - MET%21TD, £9. GEONETOKERDH S
Bedford and Bevis (2018)DFEZ AW THECRWE YV FOBEENREILZIR< & TEMEIK D = HE
9 %, JRIZSagiya et al. (2000)DFEE AW TEMNEE T 2EDRFRIIZHE L. Okada et al. (1985)DFi&
EFRAVWTHT CORANZELLEZEET S, T0%. BRINAHERFRF—TCLEBERASIONDAH=X
LERICR S BRI A, JERRISH. ACFSREDHERERFOMANEILEZEFTE L. Johnsonetal. (2017) & E
BRI, HEAEHEHTZHATIICTH L, EIWVWDII9A4IVITRETHIHEENICTMET 2,

© BxEZS - SO9P-12 -
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[ST17P-04] Simulation of Tsunami Sediment Movement in Kamoda Pond, Tokushima
Prefecture, assuming High Tide
*Takuya Saito1, Toru Takeda1, Kei Yamashitaz, Toshitaka Baba' (1. Tokushima University, 2.
Tohoku University)
4:00 PM - 4:10 PM

[ST17P-09] Early estimation of tsunami heights with a Kalman filter: Combination of
ocean-bottom pressure gauges and accelerometers
*Ayumu Mizutani', Kiyoshi Yomogida' (1. Hokkaido Univ.)
4:10 PM - 4:20 PM

[S17P-11] Tsunami inundation prediction using regression models using tsunami
database
*Masato Kamiya', Toshitaka Baba' (1. Tokushima University)
4:20 PM - 4:30 PM

[S24P-01] Determination of P-wave first motion polarities and moment tensors for
hydraulically-induced AEs using CNN technique
*Rui Tanaka1, Makoto Naoi1, Youqing Chen1, Kazune Yamamoto1, Keiichi Imakita1, Naofumi
Tsutsumi', Akihiro Shimoda1, Daiki Hiramatsu', Hironori Kawakataz, Tsuyoshi Ishida1, Eiichi
Fukuyama1, Hiroyuki Tanaka3, Yutaro Arima3, Shigehiro Kitamura3, Daisuke Hyodo3 (1. Kyoto
University, 2. Ritsumeikan University, 3. JOGMEC)
4:30 PM - 4:40 PM

[S24P-06] Numerical experiments towards detection of deep low-frequency tremors
from seismic waveform images via convolutional neural network
*Ryosuke Kaneko1, Hiromichi Nagaom, Shin-ichi Ito1'2, Kazushige Obaraz, Hiroshi Tsuruoka?

(1. Graduate School of Information Science and Technology, The University of Tokyo, 2.

Earthquake Research Institute, The University of Tokyo)
4:40 PM - 4:50 PM
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Simulation of Tsunami Sediment Movement in Kamoda Pond,
Tokushima Prefecture, assuming High Tide

*Takuya Saito', Toru Takeda', Kei Yamashita®, Toshitaka Baba'

1. Tokushima University, 2. Tohoku University

01T FEICRE LAERIEMAXREERMENSEDON DL DI, SHREIWIZERME - FREBET 72
DICIFTEZLITBERISHYIE - FROREASLYERICAET 22/ KOLND. ZOBREDHE - 2
FEORAEICEWTIE, ERHEBYISYGERNE L TEERBRE 5. RAXKEXLE, FRHEBMAETIL
BAKICITON, EREEYZ T T 2-O0LTWBE IaL—YavETILEEES

(1999, 2000, 2011) ®EEHS (1998) ICL>THEINTWEHDD, FAEEREVIaL—2a v
BOLRIEIELTHTIEAL., EESIFINETIC, ZRODETILDS>SE, BBELOITHBEETIL
(STM) ZAHWTEE NS 7AVORFEMBTCORKHEBYRATHER (ANS, 2012) &L BRE
FIVIERERIEELI-RRKIZADEEN S 7HE S 1707FE=EK#E (Furumuraetal, 2011) #FIAEL
. 28, STMY I 2L —2avB38AETP=0m& Lk. ZOHR, MANSICLZABMED—DTH
EERKXBTIEHRTEFNIC—E, BESLZ10cmDERHEBBYIERINATWVWED, ¥>IaL—>3arvT
WEDERETIICBVWTEHMROIWOBRENIMRTE I o /.

FIT, SIMYIal—yavIilsraHusimiiie LTHEARBLzE T3, NEFOERTETILCTE
BEHEADEREDZKIZERIYUIZZEN DD o7, LHL, BERAAERTOINHBELARZ B L
FHcMBETHY, BN SDRAEBERICK SRMRYEWVMEETRL .

ISR (EE#kIE A, 2020, JpGU) X TICHEESR L& SIC, Hirataet al.(2017)DEHE b 5 7ED3967EDHE
TF Y AT, FRARMEBOEEERRRICR>TEAIE, AEAROBRETILLY B REREHERES
HEZ2ETIADEEFNTWVWS. ZNOHDERETFINEF > THEMIRETSIMY I aLb—YavaRELEED
3, BEAKTEOIWHBFEIIRKRTIOcmER >, ZESHEENS TREINALERHEBYOESABIRT
XBIFETIHAD DT

R, BEAXLOERHEEYEBRTEESTMY I AL —YavIillERE->TWAWY, BEEEERKXMRIC
RO ERE LS TIIMEAR R 20NN H S, £/, EFEBMUEOEIHERSME LAV, Hih
B EADOBIRIEEZ TIEABWLWD, RICHEESCPIRNYELZWS OAEALEGFELTI & THEERKLD
EEHBEYABEHTE 3T —R2REITLFETCH S.

HiEE . AFRTIEEEDS (1999, 2000, 2011) IC& > TR SN AETHWBBETILAFIBEIETCVWALEE
L7, AARIZISPSHRAZE19H02409DEIK A2 (76D TY. EBL TRHHWAZLXT.
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Early estimation of tsunami heights with a Kalman filter: Combination
of ocean-bottom pressure gauges and accelerometers

*Ayumu Mizutani', Kiyoshi Yomogida'
1. Hokkaido Univ.

HARFEREERIOEEEF I N/ZDONETRS-net& Wo 8AIMEIC K o T, BIBEEICH 1T B ERERH A
eIl oTc, — AT, BERERICEET Z2KEZRLICIEKEZECBEMEELLAR EDIEEERD IV ESR
TBHZEMNEBINTSH Y (e.g., Saito and Tsushima, 2016), KEETIC & 2 RENFILIBICIIBEEIKRINT
W3,

AR TIE. DONET - S-netDEEASICRE SN TWBKES - IEEStDEEHFKEKalman 7 1 LY &N LT
HAEDHOE DI ETBEEMOZRRMEEFELIRES S, INETOMRTHAELAL., HERKERZEN,OZ
- BRI DA EHE T 2 FE(Mizutani et al., in press)IC& WBLONEFICH LT, FIICESFNDER
BoE /AR, BARDES T FILEHTLTKalman 7 1 LY %EB L, £/, HELLBES &
Mizutani et al DFETHH L72KERF 2R T 2 2 & T, FRESOFHE ZHAH 7=,

AR 74 ERWHEREMOREIF. ELEBISICS VW TGNSSERIE NEREE 2 EAEhtE 5
THEZRbNTH Y (e.g, Bocketal, 2011), T4 ILIDREFEINSDEITHEDERABEICLE T

o7, GNSSERR & KEEHEEERDAE SR E LT, GNSSERIDIBAIE/ 41 ANEEMICIHO>TWEEEZ S
N30ICH LT, KERFKICEENE /A XA THIZEENIBASNZDIEERDIFEOATHZ I EDHITH
Nd, TOHLHEAMETIE. /1 XDFEEEMEEZE L -@#EKalman? 1 L% (e.g., &8k - 773,1998; Hu et
al.,, 2003) AWk, S5, HROFEZINHITDHIC, BEDKalman7 1 LY Z#EARFERICER L
7. FEARKalman7 1 )L 4 & B\ 7= (e.g., Haykin, 1996),

AFEE2016F4B1HIC=EEMEHRTRE LHEMw 6.0)IC & 2DONETEESKICEA L /2R, 1D &
DICEMRP (A 7Y D) EERBRI TR EICKIIL, LAL, ZOLDRERE/ZHICIE, Bt
Kalman7 4 LY DA/ A —9 THHISHNFREEH SN LOBEICKRET 2HENH D, REBETIE. 47
Ty NE+DERIE2DICIETHFRBOBRELEBTENICS RO BENDH 270, ERANRERENREE
D=HICIFE. RERTHRHORE % NFICEICERATE 2L ICHETI2HELH S,

© BxEZS - S17P-09 -
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Tsunami inundation prediction using regression models using tsunami
database

*Masato Kamiya', Toshitaka Baba'

1. Tokushima University

BATIZHE A EET 2FRITBRKEESCOPSERET CTBEICEIET 2RIICERATIETH S, TRILF—R
BALUBOLNE ) —VOEAERAVWNIE, FEEEENSAEEERABBICHETE S, IOICKEBL
EEEELT, ZEOZEIaAL—YavERICEDVWTERTZETI LI, @RETIL) »HIS5HhT
H Y. Babaetal. (2014)%Yoshikawa et al. (2019)%E W H B, INDIFS Y TIVTH B HEAMT, WIEFE
EOEICEEERTANTRETHSZ, LHL., ORETIVIEGEFOERDTIRDADESI & FHT LT

T. BARKESHEDL D BRAMNARSHEERDBICE> TULAL, EEREERKBOGANBREAEEZ 15
B, AEREELIITARL, BKEDHLTUTEZIENEZ LW, BEOEBETITEKELHEKD
ZICiE. BICITERLEDTRTOARICODVWTFHEREITNIELE VWHIFEDL, FARIBKRE LS HUNE
BENRCRDZEVOIBELIH D, FBREKRE LT, BRICLZZBKENBICELULTWE Y T7%2FDHT
W—TILTFRARERBROT I EDETOND, AARTIIZIORIBEZENE T 5, FRICEDRKENEIC
BULTWBIYF7EFTOHITIN—TITZLHDIC, TITRISRY Y Y TBRDEEBHNFEZDRRATH
Sk-meansiEx AWz, BANRIE. EERMAEHEDEE L, BKETFT—YIIRERF>FYFD115—2
ICEBEDEFE>T, kmeansiklZ VSR IDENHAEH SH UODTEDNRET Z2HELNH Y, REEHI T
%5, 20D, DERAELEZ TEBMNMENT L., HBV0EDDY T RYDERKET—49 DEHETEKIE LZ
#fm= (NSD) 25&E Lk, T TEEANONSDI0.2KFEEBRE L, DEIEZIE L2BA. NSDA
02KM%EMIZ LTIV T RYIEEAEDE5.6%TH o7, DEIFAE18L LAIFATIE63.6%. V7RI AE27&
LEBAETIE64.6%TH o=, DEIISE27TDFZETHEUEWVWIESNAN DT, FDEE18% HFRM
ICRA L, ERROIMICKYEBKIY T7DRKREFAUTEFEELT. REFEOLOBETII (Yoshikawa
etal,2019) #AW, BRETFTIVLEHEETZ 75 ZXYE. NSDH0177TH>=DEBISDEI7TI SRS
EL7, BRETIOBERICHALELT—FI1E. EBEIKT—9—2 (KH, 2019) 39675 —RH, F
BT 7 TCORKEBKENEVWS T A EIBICTOOEA W, BHEHE L TYUZKI ST RAIADZKET—F
DEHE, Bl BERESE, SHALTHE L TDONET (HE - EREVAEH S AT L) OBEKESSIE
FICORRERSAFALE, BRICEELAORETIVAG ST, YHISRAYDORBEFS TV ATr—2R
3MFRKEDIHE, FAE. EERE=EFRLE, ThEN1.76m, 4.46m, 2.23m& o7z, EEfRIE
1.58m. 3.03m, 0.28mTH Y., BT LHLBEABRVWEREZ AW, S0, EBRETIOEBEICHALEYF
ADOEHEIZI00ETHY ., B2, KEROVFTYAICRE> TWe, ThNEBEEOCRREMNE LAV, Bl
HRERAETEIFETH D,

HEE « AMFFRITISPSERHAET19HO2409D I A Z 376D TY, 5oL TREWAEZLET,

© BFREZS -S17P-11 -



S24P-01 AAMES 22020 EEREAS

Determination of P-wave first motion polarities and moment tensors
for hydraulically-induced AEs using CNN technique

*Rui Tanaka', Makoto Naoi', Youqing Chen', Kazune Yamamoto', Keiichi Imakita', Naofumi
Tsutsumi', Akihiro Shimoda', Daiki Hiramatsu', Hironori Kawakata?, Tsuyoshi Ishida’, Eiichi
Fukuyama', Hiroyuki Tanaka®, Yutaro Arima®, Shigehiro Kitamura®, Daisuke Hyodo®

1. Kyoto University, 2. Ritsumeikan University, 3. JOGMEC

Sx—IAAI - ARARCHBRE T, FROEKEZALIYE, EREORBEHEIRT 57O ICKERKE
BEMAFEAINTVWS., AR TIE, KEBRICIZ28HRERTOZRZHONCT S8, ERNKERREE
ERAEMmL, EERAICHE L Bacoustic emission event (LLFAE) ZBIEL T, TDE—XV k- FUVI
(MT) fREHE L. KEDAEOMTHELZMERLKITILHIC, BHAA=a1—FIxy hT—7
(CNN) I & ZPEMEMBEDFHEHIRY 21TV, BONALFEREZE & ICEL DAEOMTREHEE L 7.

EERIE, 65x65x 130 MmO EARMIKRORESEREAT0E IS L T5 MPad—8l[E#ESE T F TEREL

7=, EARRIBICEA L ERALICT co/min (1.6 x 108 m®/s) THRESHEAEZEAT 22 & TKEMRRAET
W, REBRPICECBAEER, #HEKICKRBLAETY 7Y TRBROERE - LHEOM304At v H16M@, HiR
BOPICOtE VY (HIRERES50 kHz) SEDET2HMEDAEL % FH W T14bit, 10 MHz CEFEINEK L

e, BONFAET—9HDSSTALLTADLLZRAWSFE (Allen 1978) ICL 2 EFMHE ATV, HEAFDOEE
BEAMAEERLEEFEN_FE (Rothmanetal. 1974) #FHWVWTAEDERAIE - RERLUAZHEEL

7=. 512, BoN-ERA2MEEIRE L Tdouble differenceix (Waldhauser & Ellsworth 2000) IC& W E
REBRE L.

LERODUEBTELISNATRTDARY MDD S, T4EAULEDOMI04AE VBT T FIL/ 4 15U EDEF
NFEONARY M L TPEVENEMN %2 FEITHAMY, F5N7=49375@DFHmA Y f&R 2 CNNDFIHE
ICAW:, BTICAHRTHEBELALCNNEIIEERZTY. ZOxy 77— T3, ERERELD150Y
TIDROREFEADEL, ZOREEOMEEEEZ0 (BIE) Ar51 (L) OEHKETHNT S, JEE, FH
FAHANY T —YD80%EIET —4, 20%5RiET—9 & LTiTo7. M3VAATHELNIREFICH T 2R
Tl¥epoch=72, PICOTIldepoch=47Tillig - RIET— Y ICH T ZEEDENTRNE R -7, TOEOEEIL
HAOEOREE0.5 (0.5 EAEL, 0.5KE=SIZ) & LEBE, TNENI5.30%, 96.83%, RE%S

0.05 (0.95LA LA L, 0.05K#MABIE) & LGSR, TNETNI.22%, 99.11% THh>7=. #ENMBEDH
A ICIE NS DepochTOEH/NF A —F &ALV, £/, HAEDREEICIIEE.OSE2HEAL, HA
{EN'0.05-0.95TH DAY ERIZLUZEDBEFTICE WA A o 7=, CNNIZ & Y 139976 7{& D K D I ENEH 4 D
BHEFAIYICKIIL, ZOFmAIYFERETICEEFOEMRERELDI0Y > 7L H S HEIRIEE % 55 HEX
Y, ThHERWTE4929914 Ny NOMTREZ#TE L 7.

AEDBZEAHEL 5 IE, WA TOREEDRMET (breakdown) %45 RIKHALBIIERDEMBRE LT
2ODT7 z—XhEREINE. BHO7—X (B1IEK7 —X) &, WA TORMEKESD, breakdownhH®
Y LC2FEHDI0-30%TIEY, WAL LREEE EHICSRITMICIEADAEEH THRE OIS NS. 2DH
ND7zx—X (B2IHK7z—X) &, breakdownEDI0-99%TIAFE Y, WHERILH SR AKEME S M ICZRTT
MICERT ZAEERTHEBOITONS. BONAEMTRBITHERMNSIE, F1IEK7 z—XTlEKR4RABEODOH
OBAENRBI o/ ENREBEINAE., F2IKT7z—X TR, AEERIHEEIEETOREOICHIETE XN
—X b, THROBHANKEBRRERISFEINZBAORDAIRY MITZEHNTHZ I ED DI o/, &
7=, B2WKRT7 z—XTIEFAOBAEICIA, BAMBAEEE L EAEEINL. CTNSDFERMS, B
K7 =X, BEOEBEMA L THREBERANBERISZET 5812, F2ILK7 = —XF, boreholedr S
FEIENELCERT 2 BRICHIGT 5 EBIRTE 3.
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Numerical experiments towards detection of deep low-frequency
tremors from seismic waveform images via convolutional neural
network

*Ryosukel(anekouHiromichiNagao1'2,Shin-ichiI’co1'2,KazushigeObaraZ,I—|iroshiTsuruoka2

1. Graduate School of Information Science and Technology, The University of Tokyo, 2. Earthquake Research
Institute, The University of Tokyo

BE :

FREME BB & B KR R AT R A e R E R EUAEHI-net DBERICK > THO THBIMICRE I h[1]%k
O, THICETETIIILT—YIZEEDHR20ED LHIEELARV. H+E~KEEEWVWHIMEREY 1 I
DOEBRT—IEEZBE, BEOMERET—FICAO—RY) v ARy M REMERRMEIN SRS
NTWBELEIDIZEHELCHAN, ZORHEISICALNMITE I EIE, MEFICEVWTHAKRTIREZEE
BETHD (FIRIE2]) .

REDLI BT IVVIEELURIICE WTIE, HERE T —9IERVICL > TR Z EKENICTEHERICERE X
RLERSARXOT7FOFHEHE L TRESNTW L, DI BT FHFOTREFICIE, FEERRME P
BEOMELREOBARABRR Y, KRERDOIRE Y AANIRENL SICHET 2 / 1 XOERBHPEBHRINTWEE
T, —ERFBEZEICHEAINZIZNRFEO-OD/NIL KRR, RV EHISEFEROREE2OFAEEHLRE
ERDNDZTBEARLREE, RVDODEECPEHFROXKBICL>TERELZERDNZT—YDORIEREEEEN
3. T, FEHEREMSEZEBAIHRE T 2HBE, TORIBIEMBT/ 1 XLFIEFRETHY, Lrvxl
BENILARENERT 0, BBDOEFEET VY1 XLBHICAWVWS Z L IXBHTHRETH .
ARRTIE, BHRRAAFZ1—FIxy NT—JICEDE, 7HO7KEHE) O FRERRBB2EETRET
2007 ILT) ALEFEEBRT. 8BAAA=1—FIbRy NT—7 &1F, TICEERBOPFE2EXFR;
BRETAVWOLNEEBEEDFEO—RETHY, \BOBRBEMBEDIZLSEEBOERY ICK > THENAT
FIELTREBTZONEHTHS. 2010FERICASTHSEBRBHDY R 7ICBEWVWTREDFEEREAZBNIC
FTEZMEARBELALZIETEEIND LD ICRY, WETIEAY—N 74 YDT7 TYRERLZDHERED
FTXADRMTHSE. BHRAAZ1—FIRY NT—IDZBICEVWTABDIEETZ2DIEEICETIVLORE
EDHTHY, BEERIOSHHEMHET 2LOICBERREIBONIA—IDFa—=VJIFdRTCIVE1—%
ICE>TEBNICITONE D, ABOHNE2HFYMBEE LAVWEICABEOERRHBOEE . LO2iER%
BoONZZENHFIND. 207D, ETIORBEPEEFERICE T IMRITFBELRAICITOITYL

5. BIZIE, 2016FICHEEK S N/=Residual Network (ResNet) [BICHEWVWTIX, BEZBFDEZAHEZRY ANT
BY, —EHOEEBEBLZHEDHEAEICTA DANESE R LEDHE BShortcut Connection & FEHEN % &
VINEBEEEETIVICHARADL Z EICE T, FEBLEICEZBEZB LRI A—SHOBMAEDT X)) v
EEBLDODNbEEREERAEIEE I EICKILTWS.

ELODLEZBEFRD ) A AN A2 ERT—YEAVWT—DLETINEEEIEIDIIR#THZH, £7
IEERBEOT7FOJEHRESEIRVRLPEN /A AR LERUT—9EERL, /1 XDKEIPEEE
BARBRDPOETIOZE.1TY. BER/AXE L TREEBR LAEMEER 41 XEMA, FEHERKME
DNERINBE LB INAD > LBEDORUERZ ZNEN/ERH L, ResNet &[F U < Shortcut
ConnectionDEEEF SIEETINICEWTEB AT o7, BB LUHEBEBIRT 2 J/FICDOWTIE, ER/
1 X EROREBEEEHICEDE TNYIT—RA T4 LNYICEBBIEZ I EICE>THERLE. ZORE, I
@DEIICEBFEAETIIIHBOEANOEREZIFITHRICELKHET SN TE L. £/, Grad-CAM
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ResNet for Ver3.0 pseudodata (ResNet_ver3-0_3)
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