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Annemarie Baltayz, Rachel Abercrombie3, OTaka'aki
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9:00 AM - 9:15 AM

[S21-02] Quantification of the Complexities in Rupture
Processes of Small Earthquakes by Multiple
Spectral Ratio Analyses
OTakahiko UCHIDE' (1.Geological Survey of Japan,
AIST)
9:15AM - 9:30 AM

[S21-03] Spatial pattern in frictional properties on the
subducting Philippine Sea Plate off the east of
Kyushu Island
OTakuji YAMADA' (1.lbaraki University)
9:30 AM - 9:45 AM

[S21-04] Horizontal Site Amplification Factors and
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[S19-02] Estimation of the source of the explosive sound
on April 26, 2021 in Hokkaido, Japan
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Research Institute, The University of Tokyo)
11:45 AM - 12:00 PM

[S15-05] High-Resolution Immediate Fault Slip Estimation
of Large Earthquakes Using Seismic
Backpropagation
OYugo SHIBATA', Takashi Furumura', Takuto Maeda®

(1.Earth Research Institute, the University of Tokyo,

2.Hirosaki University)
12:00 PM - 12:15 PM
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chairperson:Atsushi Nozu(Port and Airport Research Institute),
Shohei Yoshida(Ohsaki Research Institute, Inc.)
1:30 PM - 3:00 PM ROOM A (ROOM A)

[S15-06] Evaluation of ground motion by kinematic source

model considering dynamic rupture process of
branch fault for 1896 Rikuu earthquake

OShuji KUMAGAI, Hiroaki MATSUKAWA?, Yuta
MITSUHASHIZ, Yusuke SAIJO? (1.Tohoku Electric
Power Co.,Inc., 2.Kozo Keikaku Engineering Inc.)

1:30PM - 1:45 PM

[S15-07] Complex Source Characterization of the 1944

Tonankai Earthquake from Simulated Collapse
Ratios of Wooden Houses

OFri |t01, Kenichi Nakanoz, Haruko Sekiguchi1, Hiroshi
Kawase' (1.Disaster Prevention Research Institute,
Kyoto University, 2.HAZAMA ANDO CORPORATION)
1:45 PM - 2:00 PM

[S15-08] Estimate of the rupture process of the 2021 off-

Fukushima earthquake based on the finite-fault
source inversion Inferred from strong motion
records

OShohei Yoshida', Kenichi Tsuda? Chen Ji°, Ralph
Archuleta3'4, Toshiaki Sato! (1.0hsaki Research
Institute, Inc., 2.Shimizu Corporation, 3.University of
California, Santa Barbara, 4.RJA Ground Motion
Analysis, Inc.)

2:00PM - 2:15PM

[S15-09] Strong motion simulation with the SPGA model

for the Onagawa Nuclear Power Plant
OAtsushi NOZU' (1.Port and Airport Research
Institute)

2:15PM - 2:30 PM

[S15-10] Strong motion simulation of a hypothetical M7-

class intraslab earthquake in the Tokyo Bay
region using MeSO-net observation data
OWataru SUZUKI', Takeshi KIMURA', Hisahiko KUBO',
Shigeki SENNA' (1.National Research Institute for
Earth Science and Disaster Resilience)

2:30 PM - 2:45 PM

[S15-11] Study on correction of the rupture propagation

effect of elemental earthquakes used in the
empirical Green's function method.

OJunpei KANEDA', Shinya TANAKA', Yoshiaki
HISADA? (1 .Tokyo Electric Power Services Co., Ltd.,
2.Prof.,Kogakuin Univ.)
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[Invited] Introduction to the SCEC Community Stress Drop Validation
Study

Annemarie Baltay?, Rachel Abercrombie?, *Taka'aki Taira'

1. Berkeley Seismological Laboratory, 2. U.S. Geological Survey, 3. Boston University

We introduce a community stress drop validation study using the 2019 Ridgecrest earthquake sequence,
in which researchers are invited to use a common dataset to estimate earthquake stress drop. Earthquake
stress drop is a key parameter in many ground motion, rupture simulation, and source physics problems in
earthquake science. In theory stress drop relates the average slip on a fault to rupture area, and, in
practice, it quantifies the higher frequency ground motions of an earthquake. We seek to understand the
physical controls and methodological reasons for similarity or differences in stress drop estimates, so that
they can be used more reliably by the earthquake science community. The common dataset consists of 2
weeks of earthquakes following the 2019 Ridgecrest M6.4 earthquake, including nearly 13,000
earthquakes of M1 and greater, recorded on stations within 100 km. This dataset and related information
are available from the Southern California Earthquake Center (SCEC) Web site:
https://www.scec.org/research/stress-drop-validation. We are soliciting stress drop estimates from
community participants on any subset of these events, using a variety of methods. We are correlating and
comparing these resulting stress drops as they are made available in a meta-analysis, to understand why
similarities or differences arise. We will examine which earthquakes or methods generate grossly similar or
different results in the first round of analyses. We will then share the findings and encourage individuals
and groups to revisit their analyses and investigate the principal sources of discrepancies and
uncertainties. We will present an overview of the study, and preliminary results. As a community study, all
are invited to join!
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Quantification of the Complexities in Rupture Processes of Small
Earthquakes by Multiple Spectral Ratio Analyses

*Takahiko UCHIDE'
1. Geological Survey of Japan, AIST

ERBEREIE. BEEICRREHZEDD, MIBIRY A UNN—=UaV@EiFeN\yoTOv oy 3 Ve
Wo e EZHNRT—IBITICE 2T, TORBHIBELMIINTETWS, EIC—ABICEENMEET 515
BEHNIE. FHBEORBLRBRGEEMEIIGEEH D, BIEIBE-THSE, " ERFIEZOFEK
HoT, BE—DHBEEEFOEVIEDEDLNIE, BROBAERAIHKETZ2EVWIHBEEHD, TDLD
REFKMEZECRRAE LT, BIBESNIMBICHD DN NDPERBFUERENEZONDD, ZTNOAEEMS
ZERBHTIEHAYL, WIRBRROEMMEIL. TOLO RMBOMEBNREZHNZ2FEHNMN ERYIZEDEE
Abnh3,

ZHOMEDHIFBREORFHMAEEILT 2 HEE LTHERARY NVERNH 2, EHERFEORARS ML
SEBEHMELH A MEMEEREL T, ZAH2RETILRBREDARY NVETFIVICEDE S Z & T, ERER
DEFHEMET—X Y MPO—F—FARBE VWS LRTA—=FITZEELRAD, ARIZYIETIL (eg,
Brune, 1970) A2RET B & T, "MEE— XV N O—F—FRE¥EGHETEICETHRT 3,

GEFEE YA MR EZRETZ2HEZE LT, BARROBEORARI ML E, TOEMBTHRELELZLY M
WHBEED R R ML (1RBREYSY) —EEK (EGF) ) & DLEERZ ARY MLELEDH B, BITHRIEE S
EGFiHE & DIERERENLLE> TWB I EA2FBELAEEDTHE D, GRBEEOOLINMDEVHIBREDERE
BRoTLED, FI T, EGFMMEE L GERZ ENTEHMENLGHEET B8, ThODOEREMKETL
(X, EGFHBEDRIRICHEIREZEZBBIE DI ENTEDEEZ 5N S, Uchide and Imanishi (2016)H'1R %
LEZERRY MUVLRIZZDOE O REZAATHEINLEITETH D, REGFHIEICDOWVWT, BN RIE
EDBDARY ML EF A H2RETILTEDLELBOKRESERD D, TOBREARY MLEFHRRER
HyFVITBIET, EGFOBIRICIKRLILVWEEARYT MLABLND, TDHREARY MNUILERITT R i
EDERARI MUVICERTZEEZ D, TDEH, BEARYI MLEFAH2RETIVICEREDELED
DEMNRMEDOEBRARI MLTHB EEZ D,

ZEIANRY MUILEZ BRRMORED20 kmUX TRE LB ICERT %, BEARYT MLANZIFFEHE

T, AXA2RETIAESCHYILDBIEHNIE, HBEIRY MLPERICEATLT, BRARY MLA T
AAERETIDOLRELANT, I—F—AREN2OHZ2LDICRZD LD NRGFELH D, RKkOERIG
2019 KEHY 7A4NZTM) v I LA MBEBEORETERON S, ZOL BEMEDIEMES. TD
FERZMB7=HDFENY D—DICRBEEZLLND,

The earthquake source processes have been characterized by seismological data analysis such as
finite-fault slip inversion analyses and back-projection analyses, although the resolution is limited. Some
earthquakes are unilateral, while some others are bilateral. Some have single rupture patches, while some
others multiple ones. Such diversity may be due to the stress and frictional properties of the fault being
ruptured, but it is not easy to measure them directly. Nevertheless, the complexity of the rupture process
may provide a clue to the physical properties of such faults.

Seismic spectral analyses quantify characteristics of the rupture process of many earthquakes. By
removing propagation and site effects from the observed spectra and fitting them to a spectral model
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(e.g., the omega-square model), the characteristics of the earthquake source process are reduced to
parameters such as seismic moment and corner frequency, which can be converted into stress drops by
assuming a circular crack model (e.g., Brune, 1970).

The spectral ratio method removes propagation and site effects by taking the ratio of the spectrum of the
target event to that of a nearby smaller earthquake (empirical Green's function (EGF)). This method takes
advantage of the fact that the propagation paths of the target event and the EGF event are similar.
However, slight differences in the propagation paths produce errors. The errors cause by the selection of
EGF event will be reduced by integrating such errors in analyses using different EGF events. The multiple
spectral ratio method proposed by Uchide and Imanishi (2016) was developed based on this idea. We fit
the EGF and target events' spectral ratios by the omega-square model and then obtain the residuals. By
median-stacking the residual spectra, we can obtain the residual spectra independent of the choice of
EGF. We consider that this residual spectrum is due to the source spectrum of the target event. Therefore,
the residual spectrum superimposed on the omega-square model is considered the source spectrum of
the earthquake to be analyzed.

We applied the multiple spectral ratio method to inland earthquakes that occurred at depths greater than
20 km in Japan. In some cases, the residual spectra are almost flat, and the omega-square model holds
well. In contrast, in other cases, the residual spectra are undulating, and the source spectra deviate from
the omega-square model so much that they appear to have two corner frequencies. A similar trend is seen
in the aftershocks of the 2019 Ridgecrest earthquake. The regional variety will be a clue to the earthquake
source complexity.
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Spatial pattern in frictional properties on the subducting Philippine
Sea Plate off the east of Kyushu Island

*Takuji YAMADA'
1. Ibaraki University
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Horizontal Site Amplification Factors and Horizontal-to-Vertical
Spectral Ratios of S-wave Part and Whole Duration: Needs of Different
Correction Function

*Hiroshi KAWASE', Eri Ito', Kenichi Nakano?
1. Disaster Prevention Research Institute, 2. HAZAMA ANDO CORPORATION
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WSRv=wVSAF/sVSAF (10)
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Fig.1 Examples of the comparison between observed wHSAF (solid)
and synthetic pseudo-wHSAF=wEHVR*sVACF*WSRv (dotted).
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Room A | Regular session | S19. Seismology, general contribution

AM-1
chairperson:Masumi Yamada(Disaster Prevention Research Institute, Kyoto University)
Thu. Oct 14, 2021 10:00 AM - 10:30 AM ROOM A (ROOM A)

[S19-01] Characteristics of earthquake swarm activity in central Nagano prefecture
as seen from the time variation of background seismic activity estimated
by the point process model
OTakao KUMAZAWA', Yosihiko Ogata2 (1.Earthquake Research Institute, The University of
Tokyo, 2.The Institute of Statistical Mathematics)

10:00 AM - 10:15 AM

[S19-02] Estimation of the source of the explosive sound on April 26, 2021 in
Hokkaido, Japan
OMasumi YAMADA'" (1.DPRI Kyoto University)

10:15 AM - 10:30 AM
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Characteristics of earthquake swarm activity in central Nagano
prefecture as seen from the time variation of background seismic
activity estimated by the point process model

*Takao KUMAZAWA', Yosihiko Ogata®

1. Earthquake Research Institute, The University of Tokyo, 2. The Institute of Statistical Mathematics
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2020 DHHKMEL 1998 FEDIHFE L AKIC, MEDAAN=ZZXLIIBFRA ML RABERBLE, LAE-BERAA%Z
FEfEEICR D, MTNMBENS WA, ThoIREILRK (L7 TR) (&R KILEOMEDEFEBE
BDT, BKPTIIREOBREPCEREDILBICEEL TWSIEEEALONS, INODRFKBEIIRE
BIC IS EEIE & © MHIC ISRt A SALICHR L TWS, 1998FEDEREEBIE LV AVWARANDENY
LRAZD, TN AICEEVHTH S,

ERMEFHNEORBARAANDHRIZ. 1998F T AMIBZS0REICERFMENERL YHHE~HE
BOE—VIELTWS, INIEEHEESTRBISESNEHRLTUVEH, INS5IEELTMIE LULTO/ME
THd, 2020FICIEAKRBE—ID3EH o7z, FIAMBICIFELSDHE LTV, 2020FERI S DERHE
EoEMEESNAEN, NIAFETINE - 7=,
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Estimation of the source of the explosive sound on April 26, 2021 in
Hokkaido, Japan

*Masumi YAMADA'

1. DPRI Kyoto University

An explosive sound was heard over a wide area of Sapporo city, Hokkaido, Japan on April 26, 2021. It was
accompanied by minor shaking and was considered likely to be a sonic boom produced by a fireball.
However, no luminous phenomenon was observed. We analyzed seismic data to identify the source of the
sonic boom, and estimated the trajectory of the object from the associated signal arrival times. The source
was located approximately 100 km off the west coast of Hokkaido, at an altitude of 50 km. The elevation
angle was higher than 66 degrees and the estimated velocity was higher than that of a fighter plane.

We compared trajectory models estimated from optical and seismic observations for past sonic boom
events, and they were found to be in good agreement. Although our trajectory model is simplified and
assumes that sound and the fireball have a constant speed, the model is highly accurate. The results show
that seismic data can be used to estimate the trajectory of objects producing sonic booms, even when
visual observations are unavailable.
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100 200 _ 300 400 500 600
Time(s)

© The Seismological Society of Japan -519-02 -



Seismological Society of Japan The 2021 SSJ Fall Meeting

Room A | Regular session | S15. Strong ground motion and earthquake disaster
AM-2
chairperson:Eri Ito(Disaster Prevention Research Institute, Kyoto University), Nobuyuki Morikawa(National

Research Institute for Earth Science and Disaster Resilience)
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[S15-02] Expansion of Ground Motion Prediction Equation Based on Prototype
Strong-Motion Database
ONobuyuki MORIKAWA', Hiroyuki Fujiwara', Asako Iwaki', Takahiro Maeda' (1.NIED)
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[S15-03] An attenuation model of strong motions considering transmission
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OTomonori IKEURA' (1.Kajima Technical Research Institute)
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[S15-04] Characteristics of sPL and PL phase: Applicability to real-time source
depth estimation
OKeishi OSUGA1, Takashi Furumura' (1 .Earthquake Research Institute, The University of
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12:00 PM - 12:15 PM
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Non-recorded Strong Impulsive Vertical Seismic Waves - Part 3 -
- Powerful seismic difficult waves to record by a seismograph -

*Hiroshi MAEHARA'

1. Geosystem Research Institute

WMEHTCINETERICEATE TLALY, MALMEHENNEMEFENEE, BEMICETAAKEEEIL
2D, IARZREILTMOREMRZERTZI THLOMNMNIARY, TOREEL—EEFICAXZELY NFHE
LELEY. ZOREETIIBHOBESGZF0IC, 100ERYBICHESNIBEDEERRKR <JLRILTD
* 18984 F-10EERE, o —~JLF DK, 1923F-6EER> &, MMIEEH, SIEFOES BETHMIEBIET 2
BOMERIE, BEBRETHIBFRERTHE" 2XZ, MEOREZTOWEDHFEEEHFBALTVWET. 20D
%, MEEEICZOBEDORIZESNTVWAVWRMBONRELZBIEL, COMERRICEAT Z2RRPEABRED
EEHTVWEDN Y, ZORBEORIMES TERATETUVWAVED, ZORKOEEIERLICVWKREAH
VEY. ZITESER, BEMESATHATETLWAVDHIDREBEICEREHTBH I EICLELE.
CORBORITBEOMERE ZEAY, 1.5EK, 2.BER, 3RIRTHEIFBHEOMELFDDH, kK
DB TIFEATEARWRTYT. LHL, COEDEBREEE>TVWALDT, 3BHEOMEBICRAEEBER
BENCH I THRRT B &ICLE LA <2A-Bf, TAR-2EH, HE-KES>. ABEIOSY—IXD <ZFD 3>
THIEA “MESCIRABMUVEBIIE &LTWEY.

BIREDRZI L EENNEMEREIZ ED & O RME, FEERICITZERITETVRVDE, HKEREICS
BUEABEOZ LY, ZOREBRNAKRMIPAIEEIORORELBR LB LTVWET. BEICRYEER
BEROWEANTE, TOBEHNDERARE, SEOMBTHSDOES6MRRS <7.13> THRICEBNLEL
. TITREBEEREICOWTHBLTWEEAD, R 7O0v 7 DEE A2 FEITERIFERESNT W
DT, WRFITOY VDS ICHEIBERBOEALCHIWEORELLERL, THPEEDRORERREE X
hiE, SHAREREPIHROIBEOEMEE DI EEHATEDLDICARBEEIONTTY.

IO LEREAERIC, AT “BEFTRABUVEDE &LTUTICIEBOHRAEZRANXT

REDHE .4, [3BEMTE L 2EHEMMEMERDA X —I T, TNHNERLIHZENR.L,TY. $98ERZL
TUWEYH, BRI FIELIFET, SSHICHMEAIRACPREAFDIZEE FERINE Y. B2(EE<M5tH>H Bk
HULAEBE<REEALSFHE>T, H3IEAM<KISI>IAEEROE LN S55.8mZBIES W EE<RRAMEST
¥, LEEHARORARTIE, HEISEDAFNAEZREIIMTIOcmADI Y V) — ME<#1.5tH>DEIC
HMEFHIRESINTVWEY. BEOHMERIL 5tFP3tf OMAEZERICHUVEHSITEAZHEETTOT, HAE
<M1 5tRH>FBRISFET NS T IENFRINFTT. RA<thR, BRAME>, HS<ERRMBME>S LUH
6.a,<EBF - EHAEMESICRTUDRFMIE, RE LIFMEEN1400galBELLEICRZ &, BREOEEE ET
[ & CTHRIRRIENMRENEFEINDEI L 2T LET. IR0HLEHRUSHIRETONTEAERERERL’E
&, FELENBREOMEEE, THSINEE<T GHEA>OREZRMLTWEERLNET. ZOBEAIKE
7.ab0DYV ) A M Fr—FHE<RE, 201 1>DRHFHICEHBFICRONIT. FHERZERISE1.5GHUE
DEAEMEEDEAZFOMBRMEBT 5 &, BRUANEE, ERQBBRBBEUTERIABILE
BRRLET.

7o, B4<iH>, H6.b,c,<HREKHE>DMEEMAPDEFRERSD &, MRTORKIMEERFICH LT 5IRIE
WHRDRRICERONIEA. TRLLMATIIFEY LILRIFUEZEH TR, BRIl eazRL
TUWEY. WEFHCLZ2MEROBRI, MEFORRL T THRS, BERNLFEOEERROMES L UL
EXNRDOBRICRBERTIDT, TOLIRBRRMBIZERICHEL AL TRERY THA.
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Expansion of Ground Motion Prediction Equation Based on Prototype
Strong-Motion Database

*Nobuyuki MORIKAWA', Hiroyuki Fujiwara', Asako lwaki', Takahiro Maeda'
1. NIED

BURAIRSFICE D CHEE T AKX (LT, GMPE) ICDWTIE, BRIRHEOERE L HICEZ ORI TTHND

EIICRY, EETIEEWEBREICEY ROTHIBEETRVEEFAETIL (GMM) DEEEITHhNID

D2HB, BRICBEWVWTH, BRABRBNICISC TENETNOHREE (FIL—7) ICLYGMPERPGMMAIRES 1L
TW3H, BEEBFAICAVWSEEWVWIEEND, FEAEDNE—XAV M T ZFa—K (LULF. Mw) 5EELL
LOMENITREL>TWS,

Feldk, ChETICHAZ2EEZWRE LAMENY — NFHMEICEAYT 22 & 2B E L/ZGMPEAREEL TZ
7= THIC. K-NETH LK UKiK-netRAIZZERICEA L T, [KRT. F-netd K TU'SRCMOD (Mai and Thingbaijam,
2014) IC&BERNTA—49, BHROPSBRET—49 5 LUHENY—RRATF—2 3 VI-SHISOTHEEE
TIVERDFHF-RREE T — I N—EAEMREBEL (K - 1, 2020 ; JpGU) . S SICBIFED
GMPE (MF13; 3 - 2JIl, 1999) ICHT2HEDT—IR—AEEML TE7 (K - fh, 2020 ; 20204
EMEAR) . T—9RX—RIKX100HF%BZ ek G : 3D TI1LEH. KiK-netDithk & bk BIEESk & L
TW3) ol h, BEADEZ < OGMPEDEAEE & 72> TWAMw5.0LL £, BB &R EEERE200km AR DR
FOEUIH/TICTERY, LHALALNS, BRI EDENCTIPREL LMBATOMESORERT
ELURBRESLCTIEY 2720I1C1E, BEONS WHECRIEE#H AR SIRENNS WAL L ELSRERET 28815
BEFRATBEIENEMTH B,

AR TIE. 2D [HRETFT—41 #BHWT, Morikawa and Fujiwara (2013) @ GMPE ICD W T/MRIBE £ T
BATEBIREZIT Y. ERMICITREONSRME (MW3.50LE) & L REER (MifExEEERES00kmEL
A) ICEATZ2HEEEKRDD, £/, EEEENF2HRE LLBEEBFAICSVWTHEEINTETL
ZEFHICOVTE, KEHCHT S HRET—9] ZAVTKEEICRT 3LLOGMPEE Hht TRBEDH
EBEZEHT S, B85, AR T, BROBREFZDO A% AL, KiK-netDHARZEEERIZA WL TR,

Mw5.5KFEDRED /NS AMEICDWVWTIE, MWOZRATETIMES N TLWRTORIIH LT, MwO—RK
DETICELTDEIICETINALT B, 7720, BH2HEEULORBEMRS TIE. MWA.0RRE L ZhE
W CTHREDERAIEDLIHREFNRESN, BRREHRIC/ A1 XDPEENTWIRELZITTVWE LI THD, ME
RIGEEBE200kmEBICDWTIE, FIl - b (2003) LAHKDWEEITI, TDEE, HESY (1T (HFEAM
E. BBERTL— M MNEHE, BEREITL—ME) ICL2EVKITIEAERON RN >, b, RAHK
DTIEADBEICET BHENNE L, EFTEICDWTIE, Morikawa and Fujiwara (2013) O@EREREICH
WTREBONRERDHEEE LTRIND I ENHERI N, —AT. SOOREINR &R 2 ILERMBIH (3
L Tid. KEE (RotD100) ICX L TKRDLNBFHMEBFTFTDEVWHSR LN,

St MRIBET—SICB T 2RABHRSOT—9 DRWPEBBER L — MNEEE FL— b (RF7) WHE

DHBICEATET —IR—ADOBEEZITI> L EBIC, BRI EDENPTITHS T4 MR 0
H, E5D2EDRHEMRICODVT DR EED D FETH S,
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An attenuation model of strong motions considering transmission
coefficient of S-waves in the layered structur

*Tomonori IKEURA'
1. Kajima Technical Research Institute

(1.l EL®IC]) REMEDERIETIIERNSHN SN ZOEFE LR EHEL TEASICENET 2EESED

BADAGHD ERDAREMELIDHZ. L, EESKIE, SRTOXTEEDR, QERRDROMICKEBEE
EHDEBEDOHEICL Y ERRShORERELULOEREMA THELT S, EEIC, EESHRDBEBR
&, BlZ XTI EDRES DI EE#EEETILTHSBIMA2001 [ LEFEM(2002)]Tld, A=3h~4hfHiET
0& 2B [5E(2019)]. —A, TDMEDSEATI, EESKUNAD, BRI SKLLHHEATHREINR
5 - BT - BELE R TEBIRICELE L ASHBEOH» THEFNER I N, BEBOERE 122 RENR D (L IEEE
LYY TERS., 22T, AR TIHEESE & ZNUANOEENRSKEDRBRRFEDEZEVWEERE L Tith
EEOEBMBEETIVAREL, AR~hEMAICES T Z2REMEOEEIADER %A H 7.

(2. REEMEIC L 2 ESHOEMERET V] ERIESICH (2 BRBIOMEEIRIIBA = BESH D IRIE
DS(f) & BEMASKEEDIRIBISH DR 2 MLFITERL, DSHEISHEZFNEFNUTOL S ICKT.

- A(f) = {DS?(R)+ 1S%(f)} *° (1)

- DS(f) = S(A)xr ' CTR(h, A) exp[—by(f) ] xG(f) ++(2)
+1S(f) = S(f) CISxr ~*° exp[~b,(Ar] xG(f) +(3)
=720, SHEGHIFFNEFNERE S 1 MM, CTR(h, A)IZIMA2001 & {RE L 72358 D EZESEDBEE
£, CISIHEEMNLSEBEOERME, by(NEbMIFTNETNEESHE & HENLSEFEOQENMRIC & 5 I
REHRHTH .

BH, QRATRINIBEBHIASKEE LTI, ERINSKEALHFHHATHREINMBARICAS Yy TEINT
G DA ASERDDEEREEEELTWVWS. Z0BE, KBTI F—OIEIXZRTHAREER &
WHED LA TRTHARMRIGED K O TEMERNREr & L. £, ZOQERRDRSEESKLE IF
X5 L CHEBERRARRb(NEE A . SHIC, IV LSKBDERELZERFEIBALANTRWE
&, BRARY MUICEL 2B E L TSKRBEDERMEKCISEERIT 7.

UEDEFIAEEANT—4ICUTIEDHBEICIE, BxOBAMEE 42K 42 DMEOBYY A M7 7049 —T
2YELTEONDEBBEMES FIAIE, WHEQR018)]2BWVWE I ET, CHERIBNSBATEZ EN
TE3. TOBE, HRHIANBIZMEOTRIFUSH &ESIREDERMEKCIS, &L UEESK & BENLSHK
BOBEBRRAEb(N, b(NTHD. TNOHDHEL, W E L > TRFILTIAXDERTET, FRE
REEEEEAS. I TREYZRAVARVWHEAEAPARTANOTZ Y v o - A XHK—> (1970) % @R
3.

(3. A~ EMSF DEHEADBEAMER] AARTIE, EH~FEMHOREMEOEBBRE TS [thE
(2018)|#AWT LD ETFILOBEMEAFARZ ZEE L, R1OMEDA=10hDH =A% FRIC_ESCO IR
RETLAEYTED . EREBAMEOSHIIHIOESY THS. £z, LEOETILAYTIEIDHER
EREITBICHIY, EFEICLBHERELT, BLT—9 THEBIEIBELIH TV, EREEOHEEE
AR ESRID & LE.

9, MEEH S5#6) 2018/06/18KRAFILERDHEM6.1) & EHAE L LEREDERANRY ML AEK
&, REFEDER (LSQ) LB L TH2ICTRY. NREMEDEEAEBAI TP PEVSARLOND EDDHEEK
FEEIFIFRALCHERNIEONTWVWS. £/, M3TIHERRRIEDL L —BICSHEERES.5km%ERE L TKRHQE
ZEIEBLTVWS. ZhIC&dE, EREDQE (Q,) F1.3HzTREBTKTHY, BUEARKTEESKD
QE (Qyy) WHEELTWS. LHL, ThERITIE, QEOKNERIEL, #RiERE (Q,) >EENMSHE
B (Qg) >HEESK (Qy) THD. HAISKHEOERMECISOEBERTH Y, £ERBFHTO.1Z2PP
TEZ2EEDERTHSH, BEE LT, HEBEEOMN L —RAI70H 375D, REBEICREEZRZLTW
3. @H5TiF, 27 —9IChi> TKDLREDHFIRERZE0ICDE, ZOEXexp[ o] TREEICL BHER
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EHEBELTWS., ARFTDOETIV (DSHIS) ICKBREDIESDEIE, HFE (LSQ) DEhEXRERWL. &
HRICH6TIZERBE3OkMUAD T —4 TEHAl StEORERELER L. ABROETIL (DSHIS) XIE5D
ZDRIEERE (LSQ) EAXERVWEDD, EHEHISEETHRIETHY, RHEEICHRTRWHEES
oTW53.

(4. T &) EESKEBENRSKEHICOWTCERZEHAREMEZREL, @EOMCERIMMEE %5
ZEMBRETINERELL. £, TheaoS~FhEMRAONEMEICERL, EREEICSITHMESHD
BEMIMERECHERTALYT 2EREFEL. SEERREZMA DD, i cORET%EH A 5.

(& ] MHQR018)AARMET SRS VRIY Y A, EH(R019)AAMEZEL2019FMKEKRSE, I7

Vw o - ZAXR—V(1970) 3 RE(LREE (BRME) , EFM(2002)5REFR.
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Characteristics of sPL and PL phase: Applicability to real-time source
depth estimation

*Keishi OSUGA', Takashi Furumura'

1. Earthquake Research Institute, The University of Tokyo

1 EMERMICR 5N 5sPL EPLEE MR EZIIBEOT L — MERTHRET 2R MBEICS VT, PR
ESHEDOBICABRHM~H+HD, PeREBOHBEDOREENBEZIRDOONS, B 1IE, 20055F11815HIC
SEHOTL— MERTRE LA, EE14km, M7.0DED, F-netREERRZHEOZRLDL I—RKE2
2avTHhd, EBIRIERE300 kmfHEICSEWTPKROERICAH20WEZEDOKIREBOENRE Sh2%kFHbH
%, 2O, EHEERHE &HICERIMRBUSTHE L. ZIRERC00 kmLLUETIE. &YW RAH (B
30~50#) DHEICEZ#!DLIHEFEHLN D, INSDHEIK. WINEFIWVWESEMERL. AIFEHD
Prograde (REFEtEIY) 22 &5, RERICOEEINDSPUREPLREHIMITE 2% (K2) ., sPLEPLE
&, ZVEBRINSHE INASEAMRTSPERL, H2VIEERISHE S NAPREIBRAE L ELA KRS
LD SEEET2ERBTTFSICKVERLALLDEMBRTE S, sPLEPLREIE. Leaking modeDi & IR
52 &N TE (Oliverand Major, 1960) . EEOBERETHRICEVWTHRVWPSEREZR I T/-HIC. TR
F—HT Y MliCLeakingd 3 Z & T—RICEBBERNAKRE WL, LHL, MRTICEEEE (HERE) »EE
T3, PSEHMMENMET T 27DIZME TPENMREINS 2O (LeakinghMIA SN B78) . #E
kmBlEICh7z > TRERIRIBEIRD Z &M TZ B (Furumura & Kennett, 2018), %d., EXMEDEIC, =
#h (EIREEBE1000 ~10000 km) ICEWTLEEYY MLELARGFICEVEHLBPEINEKDOA DX ALICE
YBRER (100~1000%) OEEFKRT ZH. I iEW-phase(Kanamori, 1993)& L THILNTWS, K
HETIE, EERMICE SN SsPLEPLEEZAWVWT, BREANZXA, HICEROFI2BHHET S Z
EHBHE LT, sPLEPLEDER A DW= AL EBFHOERRIIKEFEE, 8T — 5 @iFE EREEY
Tal—vaviciUEtLz, 2. HEREGEE VI 1L —Y 3y GithERMICEZEICE SN 7/sPLEPLED
£ E BT ERRT 7012, 3RTESE (OpenSWPC; Maeda et al., 2017) % AW THEFIRE >
Tal—vavETo, BEREHR~FILAXRICHIFTTD2300 km x2300 kmDELE (H1a) %1 kmDEF
ElRCEEYE L. JIVSM (Koketsu et al,, 2012) ICEDE#HBE, ik, vV b, TL—MEEEREL
feo BIED2005%11 158 OEHEHOMEOERIZ. GCMTRITERICES = /<L 2EHO=ATDE
TRRFREREHICE Y RERTEM L, K3, ERENS65. 758, 85MEOILFE-FERARD 2 X5t
BIEDKRENE (ROPRK. HEASKERT) 2017, BRIVLOBHFSNAPEIMMBRICE WTLARNZ LA
NEEITL, ERNSHIHSINASEIRICERATAST L TRIRBOSPEHREEZER LZEDNINICE
BRI 2HFOND, WREEDHLDIPRIE. GTEEEDICHRTPSEREZREILTIYY MNUAESIRILF—H
leaking¥ %728, PRDBENAE, L T, (EHEEREHL500 kmZi#B A % & sPLOIRIBIFRIBRICTE Y. 5%
T3 BPLRICHE S RVIERBE AR DPLEANEBE D IR FE DN S, PLURIFSPLE Y RVWER30~508 D8
HEAREES, 1000 km L LR FE TEIET 5, 3. sPLEPURBOZESKEYE REKD—ETH BsPLEV
PLEHODIRIEIX, BIROFEIICHRTHDZEEZAOND, i, MKRTSPEHICKIYEL BsPLIK. BRES%
KBk L 7=depth phase& L TERRAEICHEICEMTH S L HFIN B (Chongetal., 2010; Bao et al.,, 2013;
Kim et al.,, 2017) ., EIRDFES &sPLRUPLEDIRIE. L CP~SHIEHEDRMELLERZ7-0HIC. FEID
BRIERICHTBIMERFEOENESIaL—YarvaiTok, BRI, KOME & BHKDASEDFREE
DEERZEREL. BIO6km~EZ100 km ETOERRSICH T Z2ERIEEHA430km (F3a) £1080
km (E3b) TOZRAREFEMICOVWTHRERBZAWCEHELE, BEORIZEHETZLI—KEY
avaERDE, BRI EEBHICSPLOKER EIREARETKELL, £ FI & EHICP~SEHDOEERZINE
RHIEN D CRWEEP~sPLEFEA R 2 3) Z&h b, P~SEDEREEERWZCMTS v X—=Y a3y
&, BREIOHRICEMESEFETE S, —A. PLEIK. REK (Rayleigh i) SRAKICERESE &HICIR
BRSNS K RBH, ZOREFEIFSPLIEEEZETIHRWL, LHAL. PRERICEIZET 5 &%, REK
K UIRIBANS K EAMETHREZNSMIRY IINICK WFEEZFEN LT, KMEOERXA DX LDRHAHEIC
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ERATEZ3EEZ LN, HFE. W-phasell &K 2 KEDCMTHEEHT (e.g. Kanamori & Rivera,
2008) A, M6~74 S AMiEEICEAT 2RI EDHSNTHY (BIA) . TNSOHRTIIZ ZTH
Y BSPLYPLR A SO EhhERFE A BN RE L TVWEEDEEZIOND,
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High-Resolution Immediate Fault Slip Estimation of Large Earthquakes
Using Seismic Backpropagation

*Yugo SHIBATA', Takashi Furumura', Takuto Maeda?
1. Earth Research Institute, the University of Tokyo, 2. Hirosaki University

1. ELHICHEAIEINET. aBEMERIT—9 2RV -AXMEOERMEB T RY QB EICH T
T, WERMTEICEZERA X— % (Time Reversal Imaging ; TRI) FEDFIBEEHERRRV
KiK-net&fl 7 — 4 AW THET 2D TE 2 (H - &F - #iH. 2020 ; 2021) , TRITIKEA=SNSERIC
M CHEGES EREENS. —B7 AR T4 IZIGRLEEZIC. BULEASHE (Fink et. al.,, 2001) #%%
U, BICEHBOT7ARY T4 5 ORMEOMBREVAA -V U JICEVWTHEER>TW:, £, HER
DOMEDIRERET 272010, BIRA X =YV ORBREBARZHVWEBETEIEEM A YV TOMEE
ExTfoE@E’H o7z, TNOHDOBBEICKL., AR TIEREROBETRILF—EAVEERA A -V
I L TCPRESIRIRILF—DFEERAWEA X—Y 24 (Artmanet. al,, 2010) #HW3 Z & T, BERIKRE
@bl EERMT, Tl BEBICAVIHERFOEILNL N E#E AW, BES#EEEDM LR
ICDWTHERME R A AW BUIEERICE YR L,

2. TRIOKUEEE (1) BERHNERFOHE HEERICAVWIERMERK T —9%, M1aTE52HBTAR
WDETICEDE, RTEDFRFEICLYER LA, SHETIE. PEEARDKIFEL60.8 x 460.8 km, FX
57.6 kmDEIFEIC, HEE. MR, <V ML, KEE/ 74 VEVEBTL—NDORE - BEEES

JIVSM (Koketsu et al., 2012) ICEDEHRE L=, KFEETL— b LE@EIC. 120 x 60 km O¥iBE % 5% E

L. 3207 AR T4 B W, WIEEIF3 x3D/MEICHEIL. BTEEPROEIRN 2.8 km/sDIFIRIE
BEECEREBFEEKIM,. BUE20m (BEEHIIZFNEFNEHE0.T m) ICHBT 2EREKRF S
o MEDEFILEAWT, SBERO271ROKiK-net, S-netfliflm COERMMEREERELE (H1b) .
(2) EREERY 1 X—2Y VU TRIGFETIE, BFE% KREx L 72130 E DB E R 2 KiK-net & S-net& Al =
NOBRICAITTHEREIE, SAEMBIRYETIOBREEM, TDEE, HERKFICIZ0.05—0.2
Hz /XY RIXZ T4V E DT, S SICEHRSRBEOKRENE % ERER10 kmD D A2 MEMTHRE L Tihx
DEBFRALIOHEBIEZIE T, RA—ARWBEEEEBEER LT, BRFBEY DA A—V T

&, 3MDEEGZORBHOSHELAESEIRILF—0RNE, EEISOREEOERN SKRDEPESKEIGFD
IXNLF—DFE (PSTXIF—FE) OHRMOZDERAVWTITW, MEELE L, M2, TRIER, 5K
HEXREFETL— N LELAEDOEMET RIILF—HRIMOBEEZEL. K31k, TRUIZESEBICHZY KEETL— b
THEICEF 2 HEIXILF—DPHTH D, BEIRILF—FRAWV A A=V VIHER (H2b) (&, BERIC
TAR)FAIPNR L BRI A > TS SICEIBT B7HDICA XA —IUDIENIFED, PSTRILF—F
BERAWEA A=V VI TR, BRI SHGIELEPRESENIEET 2R EBLICORA X -V IHT
ONBHOZOEEN’EEL. 3DDT7AR) T 1 DREBREEZBDD I ENTER (H2a) , 7. DATRIC
SUBLNAEERMBRBY A X—Y /T, hEROIRIEAIBEIRHL 27 (EHMEEXIZHEET) D
EEUNH DO, AX—S VT ORBEETIFRBENH o7, Thid, HERBICHEEDZ71ILYED
TG EICRHICEBE RS, INERT D701 KARRTIEELRIL NEH (z/272 06855 L

o) MERHEICOWTEA X =YV FICAW, UEdThdY L LOERD2EFLHE AR (RMS) 2832
T, BREIRBOHZELDMYR ZENTEE, TD2DDEEDHABRDLEICE Y SEET—9TEA
A=V VT EH#D,
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Evaluation of ground motion by kinematic source model considering
dynamic rupture process of branch fault for 1896 Rikuu earthquake

*Shuji KUMAGAI', Hiroaki MATSUKAWA?, Yuta MITSUHASHI?, Yusuke SAIJO?
1. Tohoku Electric Power Co.,Inc., 2. Kozo Keikaku Engineering Inc.

1896 FEPMETIE. REROEME & TNICHEBLEIENODEEEE (IIFI¥E) THhRIMEMREHN
Stz (@ - B, 1980) (1) ZDRRICDILEIBHLRD SN ZHE. B & DIREEA R IES L 2R
DOEENFTMIE. FICOBREBRELY SOLBEHEOMEEF AT LTEETHD, LHrL. FHBEE DX
B % 72 ERET L OER. RUHHEEERET VARV CHESTIMINETICHEYiThN
TELT., ETIMEICET2HEST2ICESATULARL,

NIEMTEDETFTIEICHRBELREREB2E2BNE LEFERFTH BEES - 5(2020) (2)TlE, THBEESH
KT A S MEEHDOTMEEHFENT7 TO—FICLYIToTWB, BEFRMICIK., EFHMEANRICHE
hEMBOELAE (MAE - fb. 1980) %M TE 5 & D B2RTFEMBEICE YEINEETILEHBEL, I
B DIEHBENSMHINE TRIILF—DOLRCHETEDHIREIBEEREDEVELFTHL TW 5,

AFETIE. BFHEERETIOERTRETONTELhERENRHEERRICLZ. SRFEBEEEEL
- EDBEEFHFE(TLIE] NCEDLKFIBICL WIERINEHEBRETIVIC, D - f2(2020)D
FAOEMART TO—FIC L ZMBESHOMER % IR L 2 EBEMAERETIIVLEER LIRES M AT
ZET, DIEMIBOETIVEICE T 2HREB2 I a2RA7, £, ERODER - FERICEDEHES
ni-hEEES (HA - 1, 20710, #H - BH, 2011) (3), @) DB EIT o7,

T3, [LyE] 28EIL, IMBEORMBANRICAT—) VY ITETIDEZAICAI>T, TMBERY
DB EDESFHRFEEERET IV (K1, B2) 2EKLE, RIC. S - th(2020)25&I1C. 2Rt
FEMEEHER & WS o N DIRETE OIIERIZICE T 2R %, EEEMALFEETRE TSI LAER
EFIERER L, BRETVICIMKLAZMBEIE. BEEMICIIUTO2RTH S, ODIKEE ORIBGE
FEXEMEBE LY EEVL QEMBORIEHIME LR ICEE L 2R ICORKEOBIENBHIRT 5.

BWT, TLYE] ICEDVWTHFERLAEEELEERETIVLE,. 2RTFEMBEEROMRE #MNBk L TYER L
EETIVERWT, Mt Y —VBEECEIC L 2E0AthEESTMA TV, BN - 41 (2010). #H - B
ROTNDEENHRLYBIE L ZEPERO TEZMER FOPCGVAR L LB Z1To7/2 (K3, B4) . TDHE
R, DERMBREMICEET2E, TLYE] ICEDWEEHEERETINICE 2ESTMER (H3) &8
KM & Ao 72hS. 2RTFEMBEROMBEZ MK LZBRETIVICK 2 EEFHMEFZER (M4) (X0 IRME
DIRBCHBEEEZE SEAREICI Y MEEREI /NS CAY, PGVAFKIEDCERE K>k, BB, E
BB EETIIMEERIICH T 2 2RBOFSIERENTHY . THEREOHEIHIIENTH 57,

KRS TIE2RTFEMBITIER D 518 SN DIRETE ORIRBIED > b, RIBCHBEE CIRIERKBIELICE
BLOGEHENLRDBMBOERETILOSRGEE LD, DIRBOETIVEICET 2EEE LT, fAlxiL
L VEHRMABNENT TO—F5EHEL., TORITEREZEBZNLRERETINOSRGEETE I EDETS
h3d, — A BIBET/I2GF0OHAMALICEYT 25EE LT, EMBEICERRY 2HEFHOBRERN LEMNE
THd., TDEHIC, FIZEEHBDOT AR 74 ODREEFDEHENLFHEEERETILOBREIZETF LN
%, ¥z, AR THAWEZARDSES - FERICEDEHESINMEERS (PGV) FERE LTEES
&, WMEFTERER S OLBORICITBENDEELEZ OND D, WESTMOZ YRR A EDORETEHER
BTHD,

S (1)RERE - LIEER - FES - SREX : 1896 FERMEDEE, thEMRATER, 55,
1980., (Q)BEREA - L% - =HBHXK - BB - 1896 FERHE DL ILMTEH S 4 U 7- th BB O 514
(BNFNIES I 2 L—2 3 VIC K 2 FEMIRETD) |, JpGU-AGU Joint Meeting 2020, SSS15-P20,

2020., QENHZ - BIFNE - ENEMUE : 1914 (KE3) FRENILHEOHEET —9 L EED M, BE
W, 25, pp.1-27, 2010., (HMHERA - EAHZ : RET —FIC & 21914FKBLALHER O H R R R
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G ERBEDOHES L 1896 FEMEFIHE & DLLE, HhE, 55288, Vol63, pp.207-221, 2011.
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Complex Source Characterization of the 1944 Tonankai Earthquake
from Simulated Collapse Ratios of Wooden Houses

*Eri Ito’, Kenichi Nakano?, Haruko Sekiguchi1, Hiroshi Kawase'
1. Disaster Prevention Research Institute, Kyoto University, 2. HAZAMA ANDO CORPORATION

201 TR A AEEFMETIE, FNETHRICBBAINTIAD > BERBEDERESE (BR

%) ICEAL. BEEOREICERT 2EH20W U LORBIAEESIEME . BMHSICERT 2B 2T
D PREFHMESENRBEIEADITONTWVWE EVWSIEENFEOLNT, SERSLHITEEIERNESIEH
L. MkEELDZ2HELEBRT2701C1F. ERFERE L CAEOMEDOHEMAESRFIRARZROMEET IV
ICLZ2BENMEETHD, LHALANSHBNOEELERMETH 21923 FEARME. 1944 FREEH
E. 1946 FrgiBthEICEL Tid. REAPMESERBICOVWTIEH2EBEMBINTWVWE—AT. PPER
HAMEENAERIEICR L TId+ 2 IS S h TWAaL, 22 TARIMETIE, 1944 FREEIEEZ{RIC. &Y
B - WRCEREICAHUEEEZAS5 LABRETIIV(AHESRETIV) EOBEFRICK 2HEtN T ) — VB
IC&k 2REBEERFEAMILT 5, T LT, FHEICEBELALI1SB0FEUROEYMBEETIVICHEE ZAAL
TRONIEMEES T EBRARRICERIBWED T ELLERT 5 2 & T1944F R/ EME DSMGAD R % i H
$5., £9. NER (2015) ICED<SMGA DEEEE. FHUERBYE - WECHEEEAETI2ERETILE
BEETFILE LT, WEMBSREG EHE). BEEEMRE(SMGA1~4)DAIE (4 7E5H). SMCGA OIS TE3 &
MDERDZEEHI6 T —ADFAHEERETIVEAEBEL, TDLT, BELAEBRET I &HE (2020) D
MEtN ) —VEHERVWT, BN - A (2015)ICEEEH SN T WA HEBERED > 5. BEMEIREEHL 1 %L
LD IMRICEWTHEFZIEK L 2. BONTAREEIDORAMEE - RARE (FMorikawa and Fujiwara
(2013) DB ICHR—RL =, ZDE. 1930FLRIOBRYMBEETMEET I THIHATET LA, TH - it
(2004) DEMBEFT A ETILOKRBEERDOMALL ENAK - th(2020)DERFMIERI SBEONLSEEER
EERIREIMDOBARRICEDEHELL, FRLAEBEEHZANL THRBRUCS T 2EEEZ2EHL (GHE
BliERE$3) . BN - ERQ015)DEHIEERE B L7, OIREROES & RERMR® #MED—HE
DI|EE LIZE 23, WEREBSR - 4 DOSMCGADRBEHIERICEL . BRABTENKE VWS —R3-2-3

N 365 —ROFPTIERLBUNEREHATIERETILTHE I &N o7z, LHOLANS, ¥—2R
3-2-3 Tl&, BERRIBICIEHN ZEIERION U LD S TIFETERIERMNENIMME B o7z, 2D EEF
\F. FRIZERAMA S & SMGA OEEEIZR U T. SMGA1 &2 DEBEIGHB TEA2ZELAAARHEERETIVES
T—ZBMLEELE, ZOKBR. SMGA2 DBNBETEDH%60MPa ICEE L7 —A3-2-5 B’ #Hiiiix®
BAERAHATIETINERBIEN DD 27, TDHT —ATIIEABRIERION U EDETO—HE I
F—23-2-3 FYBEBINLD, WKBNIMER o7, SEDERI S, 40% EOBYIEIEEA BT S
O, FWBARTIAT—RTALIT1ET 1 2BARRBICELELDDLOAERBIE O %
EZZATWKERHBZ EDGD o7,
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Estimate of the rupture process of the 2021 off-Fukushima earthquake
based on the finite-fault source inversion Inferred from strong motion
records

*Shohei Yoshida', Kenichi Tsuda? Chen Ji?, Ralph Archuleta®?, Toshiaki Sato'

1. Ohsaki Research Institute, Inc., 2. Shimizu Corporation, 3. University of California, Santa Barbara, 4. RJIA Ground
Motion Analysis, Inc.

A Mw 7.1 intra-slab earthquake occurred off the coast of the Fukushima prefecture, northeastern Japan,
at 23:07 on 13" February 2021 (JST). This earthquake generated strong shaking (the seismic intensity 6+
and 6- in JMA scale) along the coast of the Fukushima and Miyagi prefecture. In this study, we have
estimated the rupture process of this event by the waveform finite-fault inversion method developed by Ji
et al. (2002).We use three-components strong-motion records at 16 K-NET and KiK-net surface stations in
the Fukushima and Miyagi prefecture. To improve the quality of the inversion results, we have introduced
an individual 1D velocity structure model for each station in calculating Green’ s functions. First, we have
constructed the 1D velocity model for each station. We interpolate the Japan Integrated Velocity
Structure Model [JIVSM] (Koketsu et al.,2012) for its subsurface, the seismic tomography model of
Matsubara et al.(2019) for crust, and the PREM (e.g., Shearer, 2018) for mantle. Then, we calibrate these
models by forward simulation for the record of a Mw 5 aftershock occurring in March 17, 2021.
Consequently, we got good agreements in both arrival time and amplitude for the frequency range
between 0.0570.5Hz. For the inversion of the mainshock, we assumed one fault plane dipping 33 degrees
to the east based on the aftershock distribution and F-net focal mechanism (Fukuyama et al., 1998). The
fault plane was divided into 2km by 2km sub-faults. We optimized five fault parameters (e.g. slip
amplitude, rupture time, rake angle, starting and ending time of an assumed analytical slip-rate functions)
for each individual sub-fault by minimizing an objective function defined in wavelet domain using
simulated annealing (SA) inversion procedure. Our inverted results shown in the figure suggest that the
fault rupture mainly propagated towards to the south-west. The area with large slip was detected on this
side. The centroid time of the rupture of this asperity was about 10 sec from rupture initiation. Also, the
area with large slip velocity is coincide with the area with large slip.
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Figure: (a) Observation points used in our analysis, epicenters of main-shock and aftershock,
and slip distribution of our inversion result. (b) Comparison of the observations (black line)
and theoretical seismograms (red line) of the aftershock. (¢) Slip distribution of Our inversion

result. The contour lines in (¢) denote the rupture time
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Strong motion simulation with the SPGA model for the Onagawa
Nuclear Power Plant

*Atsushi NOZU'

1. Port and Airport Research Institute

RAb A XEEAEIC K 2BEEDFES LTI, #mIEEIRN 2722 &, BATERBIEEHLER
INFZERENEONDZENZSV, WIETRREEBREEDEZ K DR TEA1-2MWZE D /L ZH74
WMEEASRENTHoZ & H, RIbLMAREFEHAMEOREHOEELR—HETHS. INSD/NILRADE
EHDEIIE, ZNOD—RRICSMGAE XN 2 —THE10kmIZE DEE Tl A<, EHHMSPCGAL ER—3T
DEkMBE DB TERI NI & EWE->TWD (FiE, 2018, HEAMEIR S VKIYDUAL) . ZDHB
BAD/NIIVR, EEHNSPCGALE T RGBS (H(a)) TEMEINALEEZONSD, ZOEEBUEHHISET
150kmEHETHSE. TNICHEEDLS T, WEATRTIESPGALICERET /0L R IS B M4 IC K > TIE100
cm/sBlEHBWFEETHLS Ao, Thbs, BEIERMEDSPGAIX150kmBin - R ICEE 7100
cm/sDMEENEEY ETEITDOADHDEVNDIETHY, TORTAHEMBRLED T ARY 71 &IFE
BoTW3S., RiLMARIEEHMEDE, &£ YRESIOEVEATHSPCADIKIZEIZR Shin, Thd k8t
BICEBBVWEDTH o7=. SPGAAD & 5 725RL\SPCADTIENBEIR DIEFETE LN >/ Z L IEARFEHRDFEWNT
Hotz (BFiF, 2015, #%¥) . SPGAAICERAT /L RIS ZNRFAREFRTHE A I TV 3.
(b)(c)izHarh (-128m) TONSESD (FREAMDMEILIT o> TWARL) DIEE R & EERKF (FAEE10sL
ExEHy FLTRARBEETESY) 2Rl TV, I 2 TORBEORSIZTEIEEAEL T, KEEKBOKN
Q0FPIZICSPGAAD S D/NILADEIR L, ZD&ZICMEERF, RERFMEERAKEELRLTWS. I4bh
5, SPCAADTENLIIRFAREMICEEMEHN B MEE L E/L LLEEASD. £EIE, RibithAs
AEFRMEICE DN A EUBREH 2 EER<BRTEZERETINE LTSPGAETILARELTWS
A (FiEfh, 2012) , AETNICEBZLINRFAREFRTOMEEIOBRMEICOVWTIIRREL TWar o7
DT, MRET>7-. HWEBOFHEICITEERRN S Y — VB
(https://www.pari.go.jp/bsh/jbn-kzo/jbn-bsi/taisin/tutorial_jpn/tutorial_049.pdf) #MA 7=, XREREYH A
NEERERME I, ZIRFHRSAAMP (-128m) EK-NETILEICH 1B H/NMESZHFD AT MLt

&, K-NETIEEIZCH 1T 2 BEFORERY 1 MERIFHE (BF - RE, 2005) 26 &ICEE LK. MEFEE L
TIF2011F381083:45DMEDEHFZA VL. EREZR)(e)ICnd (BAHAT0sLLE%E Ay b L TRAKEE
BTHEY LAERERY, ROFERKR) . M0 MED/ L ZADIRIE - Afi%IE L& L TRELSENLLER
BRFICHERINTWS., Ll > THRILMARTLEMMEICL /NI A2 E0RETH A BEER<BRT 5D
DEBRETINE LTDSPGAETIILOBEMMELN RO THERTE /2. # 5 RILEDS L OHER MR
PEBLABESLRHAMBLELL. TZICRBLTHERZRLET.
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Strong motion simulation of a hypothetical M7-class intraslab
earthquake in the Tokyo Bay region using MeSO-net observation data

*Wataru SUZUKI', Takeshi KIMURA', Hisahiko KUBO', Shigeki SENNA'

1. National Research Institute for Earth Science and Disaster Resilience

HEHBICHEEZE-5 L. M OREHEEOEWVWHES LT, BRETOM7HRDOMESBIINTWS, FR
a5 (2004) TIRZFDLI AM7HMESE LT IRFEEILIHE] » [SEME] tWo7/k7 1 VEVE
TLU—MNEETHRETZTL— MNEHMEEZBEL TV, Z0%., RREHKEE (2013) (& IEEREILERMH
Bl v IZEHRE] #8EL W7 L— MERETIZ1923FEFERMEBICL VISABBINTWT, 714 Y
VBTl — NRHOMEOAINERMEIEVE LT, BEITZHEDIA TERASTRAMEICERELTW
%, 2EEHBICHN—T Z2REEAMEK-NETRUKIK-net M BEE N TUUE, M) HICL 2BEBRHFOEON
FRRBAEBRETHHBIEVS ONREL TV, 2015F9A12HICIEM,,,5.2. RE57 kmDENF4E
L. EEREsRiEg A R OICIDEESI A BB S N TV 25 MeSO-net (BZEMEERME) IC& V) ESBREDBREE)
F—IBBOLNTWVWD, FnetX A= XALEBICENIEZ OEIFILE—FERARICHEEE L DEMEBR TH
Y, BRREIAEETZETAVEVEBTL—NDODRASZTRMEEEZOND, ZOMEDIIE, ERBEO
EEBE10 kmRIE T, 2004F8H25BICAKD A H =X LEEFEDOM,, 4 ADMEBEARELTWSE, 74 JEY
BT — MNARBICENBRBEN,FEEL TWRAREENTEBIN, COBRANZXALICLZAREMELEE
THIEIFBARELENEEEZOND, AR TIEERETOEM A TEEDHEP RS TAMERED
EREMABEYICERYIAALZBESTMAE K2 25, MeSO-netBBIECER % AW IRERN V) — VB
(EGF) FZICLDHBEHI>Ial—>aviaEEL .,

201 5FEDMEDRESLIFZEEGFICHWS 20, IBOICZOMBY A XEFA1 XYM LERET Z2HENDH
%, $AK - (2021, EAKER) TRAT—YVFRICEDEZNLDNRTA—IERELLEN,. KXFERT
132004 FEDHEDIBESRFDEGFY I a2l —vavnd, 2015FDBERFEBRT IS X—9%5
)w RY—FICEWHE LR, 2004FI21EMeSO-nethAEEINTWLWAWZ®H, K-NETRUKiK-netDigE:C
BAEBWE, HESNLWEBY 1 XIE1.0kmx1.8km, 54 X4 1 LIZ0.04WTHY . HiBH A1 XRS5 TR
WEDR—1) VR (BH - ZH. 2010) 2H4ELTERESNEZAZE (7.5 km i2E) EHARTHEEIC/N
o,

FBSM7MRAS THBEDEREE S I 2L —2 3 VICDWTIRHBRFEKSE (2013) HBREL-BRESEKS
D4 X (150 km?) EIGAKETE (62 MPa) 25EICREEERMEERE L, EGFORE LA EER
ISR EENEKRBI S 2015FDHEDY 1 XD L WIRE L. EGFOIRIBOIERMER (ISHETEL) (ZHBEH
ERBEFHOMEETE—X Y NEIRIEZFAZEE TICEGF2 B LADELBADHEE—A Y MOLELYREL

Too HROD2015FEDBESLFOBIRL S, Irikura (1986) IZ& BEGFE%E AW, 2015FDHEDREIL
ERAERAEAO2DODHE TN TNICOVWTHEHN I AL —YaviaTw, ThthitAremAE

IC. BB DEED SREBICHE T THIBENMEET 2 LIRE L7, MeSO-netTIEMEFT A 20 mICEREINT
Y, BEEBTMO/ZDICIEMRBYICERT ZVENH D, KAR TIEMeSO-netEBlRImDMRICE T B
BRERAIIC K WithR & CRBHCER L2 ETHI SHELZEEEL A WT, MREYOIEELH
EHEL K,

MeSO-netEAIRICHITE Y Ial—Y a3 VERTIIIA20 mICEWTH1,000 gal 282 % & S REAIMNE
ENfgoni, REEBAS, SME/IBIEBCHEERRMIBICHIT TOHIFECRTEBORIB, S HFEErREBDH
BICRAMEEDOKRE WVEEALEN2HFHIROND, REAERORE T T/ CIRIFICRREEI O R KR
EAREWVEENACRY, thTFEERFMEICINA THIBGEBOWRIFELLEEZIOND, MEEKREAR

JMLERZE, BRH02~03MICE— 7 2B O8RS Z VA, TREIRICE— 2 5 DERSP
0.2~03WETHHIRD2DODE— I 2R OBAREHRIND, £/, MRELOHABELHTREETL

BREZEbLAON, BILEBAOKMBET I CRFERLRBECHEAESAHIEEIM MESI N, DL ICH
B MeSO-netDERAIEESF A FHWAEGFY I al—Yavicd Y, BEShIZERZETHEOHEED
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Study on correction of the rupture propagation effect of elemental
earthquakes used in the empirical Green's function method.

*Junpei KANEDA', Shinya TANAKA', Yoshiaki HISADA?
1. Tokyo Electric Power Services Co., Ltd., 2. Prof.,Kogakuin Univ.

1. 1EL®IC
RERM ) — U EEsE (LT, EGF) EBEICERELAHEOEARFOBRICBL TEEEEHYIEL A
WHENTWABHMEFTEFED—DOTHB, LHLANDS, ERMEICSFNIWECEDNROFECHES
ICDOVWTIEFaRRENMThbhTLWaRnEEZI 5Nh3, €M - i (2020, HEFRXKEKRR) TIE2004FH
BEAHIMEDRE (2004.10.27.10:40, Mw5.9) ICDWTIRIEGIEWROFENHIRERE VN & A2 H
LS Z2T, AE (2004.10.23.17:56, Mw6.6) OEZRMEE L THWZEKARET>=, TDE
R. THzZEL TAHREDOEHRIEEHRICH L TERMEDHKIEAIE D < iR TIB KT, BHIEIEIH ZHETIE
BN 2R E R LIz, ChIZABREERMEORIBGRIFUENRLRZ LN BEREEZIONS,

AR TRABEERLIMEBECBFEOMEZERMEEL LTAVWSSAZBEL. ERMEICEINHKE
EEWROBEEZTI., B, WREFERIIIENICEZEEL SN THZEEE T 5,

2. WEAE

AHRES TldHikima and Koketsu (2005) IC& 22004F R EhHEDAE L KREICMA., —BWRED
INES VI (2004.10.27.17:15, Mw3.7) ZF W3, {11, BAIRSFZEZBEWTMIBIIRT 2EKE, &
ED7—) IIRIERARY NV SERNS DAMICIKET 2RIRGRIFEOEVERET 5, RIS, BEXR
WEICEFNIWBEBIROBEELEGFERVWREAEKRICL 2EAEDERHROBRMBATE1T.

3. REER
3.1 AEEREDOWIELBIFMHEDEN
AEEREDRIBEEEFMHICOWVWTEEYT 2, REFICAVWSMMEESRMEART, R1IRT., MNEEE
BALE - REMEBISEWEGS, 7— ) IRIEARY MLEEERT 5 2 & TRBEHE - 4 MEE - ERBE
BHEEIMRESNDERET S E, BRHREOEVIERBIERRICK 2WRCEDROFEE LTHRNDEE
Z5N3, REGEDRICE Z2HMKFEEOTMICITIBRERARY ML (K8, RERVMIESR 0 2E
FTIVICEDCEBHRMAERIARY MLTETFIMELZBO/NBEICT T HHEKR) SEBARYT MU (BRI
BICBITDZNBEICHTDHEK) EDLHAEEHL, 0.5Hz~2.0HzOEMFEHE T4 L IT 1 ET A HGEELT
Y %2, ABEEREDTALIT1ET 1 REOLHER2ICRT, AEIFIRA & ERATREAKE <
RBEDICHLT, RETEERAICIRIEAAE <, BEGEEENERZ /DM S, £/, HICiZ/hL
(1987) IC& 2 ERNAERABOAMKESEEHETRLTEY, 2HEE B ICERMAAMKEEEESL
TWBIZENWEERETE S, iy, HPOHEE/NL (1987) L2 AMEKEEOEHICAW-=AMATH
%,

3.2 EZRMEOHIRGENROMFHEMRET

REABZRMEEL LTHWE ZOBBCEBNROBELAH» 5, ERMEDHIESEEEGFICK 2RFEK
HRAM3ICTY, E3(a)ldHikima and Koketsu(2005)DE RS BTHERICE D BEMELERETIL
(SMGAD A% EET ) T, BERMMEOBRBENKEZ VW -HERNEIZT—L4kmICBREILTWS, £/, H
3(b)IFERFBTERICEODVTERELEKEDHHLCERETILCHY, NNEEZERMEL L/ZEGFTH
BIERBROBRBHRE2TVERETIVOZYMARERALTWS, TI T, EGFICBEWTRAERERMBICHKL T
TRYAADEREDLDEHZ1ET 2L, BERMBERENM I TRIGT 5728, AEDSMCGADERETEMN
DWIRBEIIE3(c)TRhE S, ML Y EBERMBOETELATANY OBIEARIZERBITHE L ME, —
H, AEDAREOHIEBBEIBHIBRRBANSEOERICENZET B ERIA)ICRT LI NI T IIVEEES
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Y, E3(c)& FTrES B,

ARET TIEERETBRN ORIEIBR % K3 (d) DBIRMRAFHIET 5, K3(e)ICHEDA A —Y&ERT, #1HIC
M3(c)DERUMBTHERICE DS HWIERBSR (BXAT—2R) 2REL, REAWKE LALEGF (NMOEEER
WMEET D) 2175, RICHIERBRE K3 DREHEIEMERE L, REEARRKRE LEEGFA21TY, Ihb
DFEHERERDT7— Y IARY MU ZEH LBERKE T2, COBERBEKEORAUZHRO - T
ARG MNVICELZ I ETHBEIRBABIET 5, ZOEEXALTOERKE (sub_Fault_No1~5) T
To71%, BEAEHEITD.

ARBICBEVWTHRENED K HEDNIGH19E EI M SR DONIGHOSIC 17 2R ARIER GEERF. Al
HEEREDT7— ) TIRIBARY ML) ZE3(NICTRY, Ad, HERBMOBRERHAIIC /1 XNEFhTWE
28, REBEFIGO6HZLLTA25RY, BRICIEEROLOERMEROFEEIT> TWARAWEGEEHETRLTW
%, RERFTIIMEE DERZEEOMBIEEBCRBIRTETWVWS I EMhH1 B, RICERREHZFKED 77—
TIRIBRARY ML TIIBIERITD & TR EHICTHZALDBREMNTISEDWT WS Z & Dh B, —
F. & WIERREE CILE/N . BRFEOERALHY, SEOFEETH D,

HEE

B X BIFZRMARAIC KL DMMEBEFZFEASE WL EH L, HOENRICH > TIZELIEROHhIERT
WEECMTEZERALELE, TZIKEBLT, BLERLLEITEY,
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