Thu. Oct 29, 2020

ROOM A

Room A | Regular session | S15. Strong ground motion and earthquake
disaster

[S15]PM-1

chairperson:Yo Fukushima(IRIDeS, Tohoku University),
chairperson:Yoshiaki Hisada(Kogakuin University)
1:00 PM - 2:15 PM ROOM A

[S15-01] What are Influencing Possibilities of the Strong
Vertical Impulsive Seismic Motions on Viaduct-
Damages of the Tohoku-Shinkansen Railway ?
OHIROSHI MAEHARA!  (1.Geosystem Resarch
Institute)

1:00 PM - 1:15 PM

[S15-02] Movement of Victims of Tokyo City in the First
Step of Disaster Reconstruction from the 1923
Great Kanto Earthquake
OMASAYUKI TAKEMURA' (1 .Nagoya University)
1:15PM - 1:30 PM

[S15-03] Development of Earthquake Probability
Transition Table as a Tool for Comprehension
and Awareness for the Nankai-Trough
Earthquake Scenarios
OYo Fukushima', Tomoaki Nishikawa®

(1.International Research Institute of Disaster
Science, Tohoku University, 2.Disaster Prevention
Research Institute, Kyoto University)

1:30 PM - 1:45 PM

[S15-04] Causes of Fourier Amplitude Sags at
Intermediate Frequencies for Simulating
Broadband Strong Ground Motions using
Stochastic Green's Function Methods
OYoshiaki Hisada' (1.Kogakuin University)

1:45 PM - 2:00 PM

[S15-05] Study on rupture propagation effect of small and
medium-sized earthquakes used as elemental
earthquakes of empirical Green's function
method
QOlunpei Kaneda1, Shinya Tanaka1, Yoshiaki Hisada®

(1.Tokyo Electric Power Services Co., Ltd.,
2.Prof.,Kogakuin Univ.)
2:00PM - 2:15 PM

Room A | Regular session | S15. Strong ground motion and earthquake
disaster

[ST5]M-2

chairperson:Seiji Tsuno(Railway Technical Research Institute),
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chairperson:Ryuta Imai(Mizuho Information &Research Institute,
Inc.)
2:30 PM - 3:30 PM ROOM A

[S15-06] Improvement of IPF method with utilization of
Hi-net
OKeishi Noguchi1, Naoki Hayashimoto1, Koji
Tamaribuchi?, Yuki Kodera® (1.Japan Meteorological
Agency, 2.Meteorological Research Institute)
2:30 PM - 2:45 PM

[S15-07] Applicability of on-site P-wave earthquake early
warning to the 2016 Kumamoto earthquake and
the 2018 Hokkaido Eastern Iburi earthquake
OSeiji Tsuno', Katsutomo Niwa? (1.Railway Technical
Research Institute, 2.JR Central Consultants
Company)
2:45 PM - 3:00 PM

[S15-08] A sample generation of scenario earthquake
shaking maps via modal decomposition and
empirical copula
ORyuta Imai1, Naoki Kasui1, Asako Iwaki2, Hiroyuki
Fujiwara2 (1.Mizuho Information &Research Institute,
Inc., 2.National Research Institute for Earth Science
and Disaster Resilience)
3:00 PM - 3:15PM

[S15-09] Toward application of large-scale numerical
simulation of earthquake generation, wave
propagation and soil amplification into
comprehensive earthquake damage estimation
OTakane Hori1, Tsuyoshi Ichimuraz, Kohei Fujitaz,
Ryoichiro Agata1 (1.Japan Agency for Marine-Earth
Science and Technology, 2.Earthquake Research
Institute, The University of Tokyo)
3:15PM - 3:30 PM

Fri. Oct 30, 2020

ROOM A

Room A | Regular session | S15. Strong ground motion and earthquake
disaster

[S15]AM-1

chairperson:Susumu Kurahashi(Aichi Institute of Technology),
chairperson:Masatoshi Miyazawa(DPRI, Kyoto Univ.)

9:00 AM-10:15 AM ROOM A

[S15-10] Estimation of fault slip distribution using back
propagation calculation of seismic waves by data
assimilation - Numerical experiments

OShibata Yugo', Furumura Takashi' (1.Earthquake



Research Institute, the University of Tokyo)
9:00 AM - 9:15 AM

[S15-11] Near-field Observations and Slip Distribution for
the 2014 Orkney, South Africa Earthquake
QOJames Mori1, Tatsunari Yasutomi' (1.DPRI Kyoto
University)
9:15 AM - 9:30 AM

[S15-12] Generation of long period velocity pulses near
surface fault during the 2008 Wenchuan
earthquake
OSusumu Kurahashi1, Kojiro Irikura' (1.Aichi Institute
of Technology)
9:30 AM - 9:45 AM

[S15-13] Ground motion prediction equations for PGAs
and PGVs from strong motion generation areas
of a megathrust earthquake
OMasatoshi Miyazawa', Ryota Kiuchi?®, Kazuki
Koketsu® (1.DPRI, Kyoto Univ., 2.Graduate School of
Science, Kyoto Univ., 3.Kozo Keikaku Engineering Inc.,
4 ERI, Univ. of Tokyo)
9:45 AM - 10:00 AM

[S15-14] Comparison of seismic motions in Hokkaido from
intraslab, interplate, and outer-rise earthqukakes
of Northeastern Japan
OYasumaro Kakehi' (1.Graduate School of Science,
Kobe University)
10:00 AM - 10:15 AM
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2.Geo-Research Institute, 3.Disaster Prevention
Research Institute, Kyoto University)
10:45 AM - 11:00 AM

[S15-17] Residual Analysis of Block Inversion for
Estimating the Inhomogeneous Attenuation
Structure of the Western Hokkaido
OYusuke Tomozawa1, Kenichi Kato1, Kiichiro Nojiri2

(1.Kobori Research Complex, 2.Hokkaido Electric

Power Company)

11:00 AM - 11:15 AM

Room A | Regular session | S16. Subsurface structure and its effect on
ground motion

[S16]AM-2

chairperson:Nobuyuki Morikawa(National Research Institute for
Earth Science and Disaster Resilience), chairperson:Kosuke
Chimoto(Tokyo Institute of Technology)

11:15AM - 12:00 PM ROOM A

Room A | Regular session | S15. Strong ground motion and earthquake
disaster

[S15]AM-2

chairperson:Nobuyuki Morikawa(National Research Institute for
Earth Science and Disaster Resilience), chairperson:Kosuke
Chimoto(Tokyo Institute of Technology)

10:30 AM - 11:15 AM ROOM A

[S15-15] Analysis of residual data between observed
strong-motion and calculated one from a ground
motion prediction equation based on a
prototype strong-motion database
ONobuyuki Morikawa1, Asako Iwaki1, Takahiro
Maeda1, Hiroyuki Fujiwara1 (1.National Research
Institute for Earth Science and Disaster Resilience)
10:30 AM - 10:45 AM

[S15-16] Effect of Source Fault Rupture Propagation on
Residual of Spectral Inversion Results

3

OKazuhiro Somei1'2, Kimiyuki Asan03, Tomotaka Iwata

(1.Graduate School of Science, Kyoto University,
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[S16-01] Detection of Underground Velocity Discontinuity
in Osaka and Kyoto Basins using S-wave
Autocorrelation Functions
OShuta Fukutome1, Kimiyuki Asano1, Tomotaka lwata'

(1.Disaster Prevention Research Institute, Kyoto
University, Japan)
11:15 AM - 11:30 AM

[S16-02] Imaging the Kanto Basin bedrock with seismic
noise and earthquake autocorrelation functions
OLoic Viens', Chengxin Jiang?, Marine A. Denolle®

(1.Disaster Prevention Research Institute, Kyoto
University, Uji, Japan, 2.Research School of Earth
Sciences, The Australian National University, Canberra,
ACT, Australia, 3.Department of Earth and Planetary
Sciences, Harvard University, Cambridge, MA, USA)
11:30 AM - 11:45 AM

[S16-03] Spatial velocity variation detection using cross
correlation of dense linear array microtremor
records
OKosuke Chimot01, Hiroaki Yamanaka' (1 .Tokyo
Institute of Technology)

11:45 AM - 12:00 PM

Room A | Regular session | S16. Subsurface structure and its effect on
ground motion

[S16]PM-1

chairperson:Takumi Hayashida(lISEE, Building Research
Institute), chairperson:Masayuki Nagano(Tokyo University of
Science)

1:00 PM - 2:15 PM ROOM A




[S16-04] Seismic amplification evaluation in shallow
subsurface structure for response evaluation of
long period buildings constructed in the Tokyo
metropolitan area
OMasayuki Nagano1, Kenta Suzuki1, Tomohiro
Oguchi', Shigeki Senna® (1.Tokyo University of
Science, 2.National Research Institute for Earth
Science and Disaster Resilience)

1:00 PM - 1:15 PM

[S16-05] Characteristics of teleseismic S-wave response
of the Kanto sedimentary basin: Analysis of
teleseismic earthquakes with different size and
azimuth
OVYue Nakagawa1, Kazuo Yoshimoto1, Shunsuke
Takemura® (1.Graduate School of Nanobioscience
and Department of Materials System Science
,Yokohama City University, 2.Earthquake Research
Institute, The University of Tokyo)
1:15PM - 1:30 PM

[S16-06] Estimation of subsurface structure based on
microtremor observations at Mukawa, Oiwake
and Hayakita districts of Yufutsu, Hokkaido
OShinichi Matsushima'  (1.Disaster Prevention
Research Institute, Kyoto University)

1:30 PM - 1:45 PM

[S16-07] Velocity Structure Model of the Hakodate Plain,
Hokkaido
OKimiyuki Asano1, Tomotaka Iwata1, Kunikazu
Yoshidaz, Naoto Inouez, Kazuhiro Someiz, Ken
Miyakoshi?, Michihiro Ohori® (1.Disaster Prevention
Research Institute, Kyoto University, 2.Geo-Research
Institute, 3.Research Institute of Nuclear Engineering,
University of Fukui)

1:45 PM - 2:00 PM

[S16-08] Direct estimation of Vs30 from SPAC or CCA
coefficients
OTakumi Hayashida1, Toshiaki Yokoi' (1 1ISEE,
Building Research Institute)

2:00PM - 2:15PM

Room A | Regular session | S16. Subsurface structure and its effect on
ground motion

[S16]PM-2

chairperson:Kimiyuki Asano(Disaster Prevention Research
Institute, Kyoto University)

2:30 PM - 3:30 PM ROOM A

[S16-09] Study on Seismic Response of the Aratozawa
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Dam based on Temporary Seismic Observation
Data
OShuji Kumagai', Shunichi Kataoka?, Hidenori Mogi®,
Hideki Nagumo®, Wataru Okamura® (1.Tohoku
Electric Power Co.,Inc., 2.Hirosaki University,
3.Saitama University, 4.Tokyo Electric Power Services
Co., Ltd., 5.KOZO KEIKAKU ENGINEERING Inc.)
2:30 PM - 2:45 PM

[S16-10] Wave propagation analysis using deep borehole
seismic observation data
OTomiichi Uetake', Kazuhito Hikima', Akihiro
Shimmura', Masatoshi Fujioka' (1.Tokyo Electric
Power Company Holdings, Inc.)
2:45 PM - 3:00 PM

[S16-11] Influence of medium between surface and
borehole seismometer on borehole seismic
record
OShinako Noguchi', Yoshihiro Sawada'

(1.Association for the Development of Earthquake

Prediction (ADEP))
3:00 PM - 3:15PM

[S16-12] Data driven estimation of site effects using
recurrent neural networks
OMona lIzadi', Shinichi Matsushima® (1.Department
of Architecture and Architectural Engineering,
Graduate School of Engineering, Kyoto University,
2.Disaster Prevention Research Institute, Kyoto
University)
3:15PM - 3:30 PM

Sat. Oct 31, 2020

ROOM A

Room A | Special session | S24. Pioneering the future of seismology with
machine learning

[S24]AM-1

chairperson:Takahiko Uchide(Geological Survey of Japan, AIST),
chairperson:Hisahiko Kubo(NIED), chairperson:Yuki
Kodera(Meteorological Research Agency, JMA)

9:00 AM-10:15 AM ROOM A

[S24-01] Regional characteristic of seismic activity
inferred from unsupervised machine learning of
F-net moment-tensor catalog
OHisahiko Kubo', Takeshi Kimura', Katsuhiko Shiomi'
(1.National Research Institute for Earth Science and
Disaster Resilience)

9:00 AM - 9:15 AM



[S24-02] Deep learning model for spatial interpolation of
real-time seismic intensity
Ryota Otakem, Jun Kurimaz, OHiroyuki Gotoz, Sumio
Sawada® (1.0C Global, 2.Kyoto University)
9:15 AM - 9:30 AM

[S24-03] False alarm and its measure on the earthquake
early warning for the off-Torishima earthquake
on July 30, 2020
OMasumi Yamada' (1.DPRI Kyoto Univ.)
9:30 AM - 9:45 AM

[S24-04] Attempt to detect tectonic tremors in Sanriku-oki
by applying a Convolutional Neural Network to
S-net data
OKeisuke Yano1, Hidenobu Takahashiz, Kazuya
Tateiwa®, Masayuki Kano? (1.The Institute of
Statistical Mathematics, 2.Tohoku University)
9:45 AM - 10:00 AM

[S24-05] Development of 3D Convolutional Neural
Network to locate hypocenter around Hakone
with theoretical seismograms of time series as
training data.
ODaisuke Sugiyama1, Seiji Tsuboi1, Yukutake Yohei?

(1.JAMSTEC, 2.Hot Springs Research Institute,

Kanagawa Prefectural Government)

10:00 AM - 10:15 AM
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Prefecture, 3.NIED)
11:00 AM-11:15 AM

[S17-04] A meteotsunami on 1 July 2020 recorded by the
S-net deep ocean pressure gauge network
OTatsuya Kubota1, Tatsuhiko Saito1, Naotaka
Yamamoto Chikasada1, Osamu Sandanbata’

(1.NIED)

11:15AM -11:30 AM

[S17-05] Tsunami generation by sea-surface pressure
change: A 3-D model for open ocean
observations
OTatsuhiko Saito1, Tatsuya Kubota1, Naotaka
Yamamoto Chikasada1, Yusuke Tanakaz, Osamu
Sandanbata' (1.NIED, 2.JAMSTEC)
11:30 AM - 11:45 AM

Room A | Regular session | S17. Tsunami

[S17]PM-1

chairperson:Yusuke Yamanaka(The University of Tokyo),
chairperson:Osamu Sandanbata(NIED)

1:00 PM - 2:15 PM ROOM A

Room A | Regular session | S17. Tsunami

[ST7]AM-2

chairperson:Tatsuhiko Saito(NIED), chairperson:Ayumu
Mizutani(Hokkaido University)

10:30 AM - 11:45 AM ROOM A

[S17-01] Rapid estimation of tsunami earthquake
magnitudes at local distance
OAkio Katsumata1, Masayuki Tanaka1, Takahito
Nishimiya' (1.Meteorological Research Institute,
JMA)
10:30 AM - 10:45 AM

[S17-02] Tsunami Data Assimilation of S-net Pressure
Gauge Records
OYuchen Wang1, Kenji Satake' (1 .Earthquake
Research Institute, The University of Tokyo)
10:45 AM - 11:00 AM

[S17-03] Frequency characteristics of bottom pressure
recordings induced by a typhoon
OHiroyuki Matsumoto1, Emoto Kuniaki1'2, Kentaro

Imai1, Narumi Takahashi'? (1.JAMSTEC, 2.Wakayama
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[S17-06] Multiple-shock Characteristic of the 1933
Showa-Sanriku Earthquake
ONobuo HAMADA' (1.non)
1:00 PM - 1:15 PM

[S17-07] Forward modeling of tsunami for the 1933
Showa-Sanriku earthquake using normal faults
based on marine surveys
OToshitaka Baba1, Naotaka Chikasadaz, Yasuyuki
NakamuraB, Go Fujie3, Koichiro Obana3, Seiichi Miura3,
Shuichi Kodaira® (1.Tokushima University, 2.NIED,
3.JAMSTEC)
1:15PM - 1:30 PM

[S17-08] Study on resonance characteristics along
western coasts of Japan Sea and amplification of
1833 Shonai-Oki tsunami
OYusuke Yamanaka1, Kiku Shimazuz, Takenori
Shimozono1, Yukimasa Higaki3 (1.The University of
Tokyo, 2.Central Nippon Expressway Company
Limited, 3.East Japan Railway Company)
1:30 PM - 1:45 PM

[S17-09] Nonlinear Inversion of Tsunami waveforms,
Estimation of Slip Distribution by Grid Search
Part 1
OMasaaki MINAMI"  (1.Meteorological Research

Institute Japan Meteorological Agency)



1:45 PM - 2:00 PM

[S17-10] Physical mechanism of volcanic tsunami
earthquakes repeating at Curtis Island, north of
New Zealand
OO0samu Sandanbata1'2, Shingo Watadaz, Kenji
Satakez, Hiroo Kanamori3, Luis Rivera4, Zhongwen
Zhan® (1.Now at NIED (National Research Institute for
Earth Science and Disaster Resilience), 2.Earthquake
Research Institute, the University of Tokyo, 3.California
Institute of Technology, 4.Université de Strasbourg,
CNRS, IPGS UMR 7516, F-67000 Strasbourg)
2:00PM - 2:15 PM

Room A | Regular session | S17. Tsunami

[S17]PM-2

chairperson:Yutaka Hayashi(Meteorological Research Institute,
Japan Meteorological Agency)

2:30PM - 3:15PM ROOM A

[S17-11] Reconstruction of the inundation height by
spatial interpolation method in the Sendai plain
after the 2011 Tohoku Tsunami
OYuuki Eguchi1, Yoshinori Shigihara1, Tsuyoshi Tada'

(1.National Defense Academy of Japan)
2:30 PM - 2:45 PM

[S17-12] Numerical study on tsunamis propagating into
river channel
OKento Koseki', Yusuke Yamanaka' (1.Department
of Civil Engineering, The University of Tokyo)

2:45 PM - 3:00 PM

[S17-13] Characteristics of tsunami flotsam behavior on
vulnerable of embankment foundation by strong
motion
OKentaro Imai', Ryoko Obayashi', Kuniaki Emoto?,
Hiroyuki Iwase3, Kentaro Nakai* (1 Japan Agency for
Marine-Earth Science and Technology, 2.Wakayama
Prefecture, 3.JIFIC, 4.Nagoya University)

3:00 PM - 3:15PM
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Room A | Regular session | S15. Strong ground motion and earthquake disaster

[ST5]PM-1
chairperson:Yo Fukushima(lRIDeS, Tohoku University), chairperson:Yoshiaki Hisada(Kogakuin University)
Thu. Oct 29, 2020 1:00 PM - 2:15 PM ROOM A

[S15-01] What are Influencing Possibilities of the Strong Vertical Impulsive Seismic
Motions on Viaduct-Damages of the Tohoku-Shinkansen Railway ?
OHIROSHI MAEHARA!  (1.Geosystem Resarch Institute)
1:00 PM - 1:15 PM

[S15-02] Movement of Victims of Tokyo City in the First Step of Disaster
Reconstruction from the 1923 Great Kanto Earthquake
OMASAYUKI TAKEMURA'  (1.Nagoya University)
1:15PM - 1:30 PM

[S15-03] Development of Earthquake Probability Transition Table as a Tool for
Comprehension and Awareness for the Nankai-Trough Earthquake
Scenarios
OYo Fukushima', Tomoaki Nishikawa® (1.International Research Institute of Disaster Science,
Tohoku University, 2.Disaster Prevention Research Institute, Kyoto University)
1:30 PM - 1:45 PM

[S15-04] Causes of Fourier Amplitude Sags at Intermediate Frequencies for
Simulating Broadband Strong Ground Motions using Stochastic Green's
Function Methods
OYoshiaki Hisada' (1.Kogakuin University)
1:45 PM - 2:00 PM

[S15-05] Study on rupture propagation effect of small and medium-sized
earthquakes used as elemental earthquakes of empirical Green's function
method
OlJunpei Kaneda1, Shinya Tanaka1, Yoshiaki Hisada® (1 .Tokyo Electric Power Services Co., Ltd.,
2.Prof.,Kogakuin Univ.)
2:00 PM - 2:15 PM

©Seismological Society of Japan



S15-01 AAMESA22020EEHEAS

What are Influencing Possibilities of the Strong Vertical Impulsive
Seismic Motions on Viaduct-Damages of the Tohoku-Shinkansen
Railway ?

*HIROSHI MAEHARA'

1. Geosystem Resarch Institute

HERIC I N E CHES CERICIIERITE TULWAL, BAAEENNENRESNEE, BEmIcIFIxA
WEERILTWSRZ LY, TAZRAAXOAEMREZERTFH THLOMIRY F L. TOHREENHE
FHICEATRE YnetEICABINELA?, MEHTIHINETICIRAZEATERY, BHRNNEERE
NH2EE, BEPNOBRERINSHBLTHEREBBEBICCWRRETLE., CORRELT X 221
Bo7=DiE, 120FERBRIIBEDEERR (UL RILT7DOKR[18984F,10E8ER], ¥ —NILJDR[19234F, 6ER[E
K] MELhTWEZEE, MMTFELNS DEETHMMNBIZEYT 2ROMERIE, BRERTHIEIEHT
H5] COEBEBNLDD, BEYOBEHBNARERES BEDIES28hE THANATELIET
7. ZOBFICIRIAZAOPICEBREICH T 2BEELEORAEMRNEERIFLICRIONE L.

FREDE AR EENNEEEIDRIFED L D AWRMNME, TEERICKEBRATE TLWRVDT, REEHCB
BOEREN DL, RABBRINDBROMRCPHHETLEHEERDEIICRY T,

TAERDMBEE TIIEA SNRBRWVWSARED, RENZFHOHREKTHS.
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EREEA BRI L, RIEORERREBBEERLTCVET. &5 ICRCEFROEBM & HBAESAETILT
FL, EREH,SOMEEEROLBEENTE (—LORE LIFE) 2 A LABAOROBNEDHELR
SLELE. ZOBR, BEEIKEENH S EADNY, BARKIREESBE, SUOAGELIEREET
GET DRI RIREAIZE LY, ROBREOBIEOMEICAZFICHIRT 220 TMEHFREL, NODKLY
BERERBESHELELET. ROBEICHIEOLAH CEROMEICA S S, BFETRIEBESHE
DEAELE LEZEHGAEEAELET. THDBRCOBINEIFERREMRD &, BT EERHES LAET
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Movement of Victims of Tokyo City in the First Step of Disaster
Reconstruction from the 1923 Great Kanto Earthquake

*MASAYUKI TAKEMURA'
1. Nagoya University
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T, BEBEZEIIWIGIAAEWVWS 2 EICRD,

m‘%awmmwzm&%mwa&%ﬁ%iﬁ FFRREXERI FEE (1926) NS/ &, BGETTHNIEIBAER
CRICRULEBEREERE ZIERARE RS, EB2AT—YOURLE BEORELZDICHZH,. HH

kf‘Eo’C‘iti KREICEDWMENBEALETHE I EEHY . BEEDRIFETHRERGMICHHEE D

BT, POBKEBERINSEALOAARBEDEEMICHET Z2OLBEVN I EVWTH 72 &b

RIS, BKEIVEFENI6IHADRRITDE, DBOIFT/MICHEE. FE, BB (Rkiktn) aL%k4Ths
N, ZDHHBLE - £BEHMED30H51461HH (W143FAN) 22 ZCREBBAEFERET %, 72

L. CORICERE - TATRBEENEENTE Y., H2EH - K (2004) W‘Elzkﬂﬁ%l%‘-%;ﬁﬁ:%ﬂ EAEN
EMLTWVWBEIICHEBEOREIIERTHZIEDD, TITIHISICHE - THATHEDLENRERST
WEERELT, EEICEFELTVWTRE. >N (REBELEREE) @i&z%jé&bém%ﬁmgmu:@
%, INIZEBKIREBDNEIBITET 5,

BEOBEKEHY., TNhHDA2DELIFE. T (REFTPHREFR) ~EHE#L, 1TB15BRFRCERE—
FILTHNAOREBEOBERENBELRR (1924) TEXKAZTRSE) »o5IHTEE. REMAM,LOEE
FHIZ66H9363ANLHEEIN, ISHICKRETADEBKLIREEIINIOQ2AEATHZZ DI S, REF TP
FFENE#HTDIIETHEIDD, ETHREKSLEALEERALTE, RICKROELREHEAOREEREEE
HS, ZOEEZELBIWT, 1MTB15HERTCOTARBOREBERENZKDHD &, 6983131AER
%, MFENE#ETIADIRTIHIREBELETHLEDRENPPEATHD ETNIE, THREEREEL
FHIFOFAULEEWS ZEItR D, Thid. BRIBEENI02EADREIC6SKICHT-S

INLDARZICRH LT, EOLKS5VWAMRREREE (HRFIERAERNT YY) DNEFEINZMIDODVWTIE. 114
15HBRETCOREMICH T DRENAT Y VHOREBRIRERHEAMAER(1924) FREMESKEBED I
Hd, THITEINE, RENT Y V8IT2H15071HH (855996 N) Ao/ &hbhd, KEKREST
H12.6%DALDRERNTY IVDREBICALTWADN>EWVWDI T &I D, REREBREL L ERIEDHE
DREDDIE - FFHICH T BRBEEDHBEBN2-3BNTHBEEDNTVS [BEXRNBEATEREEL
EE (2012) ] OE®LTH, TOHBEDOVRINLS DL B
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Development of Earthquake Probability Transition Table as a Tool for
Comprehension and Awareness for the Nankai-Trough Earthquake
Scenarios

*Yo Fukushima', Tomoaki Nishikawa®

1. International Research Institute of Disaster Science, Tohoku University, 2. Disaster Prevention Research Institute,
Kyoto University

EHNAQRERA /NN TOMEREFROBRIE. REFR (KMWEREZOHMEFHOREL OFR) ZFRLV
T. INETHE|TEMAINTVWAL -7, TEENZ 7HERFER] (AT, REFER) & mENS
7RWICBVWTKRELRHE (MWS.0LL L) OREDHEENERL BT >/ EALIC 1 :ER~ 2 BMEA
OHEREDRBELICET 2BHRTHD, COLIWERREROLABEADHLTODERIZ. HRAMICRTER
ERAEVWHLEARRATH S,

B NS 7 HBEEERRAO 7L — MNERTMWE. 0L (BT, MS+BE) OMEARELLBE (145
nr—21 LHEND) &, TALAOBADS BERERRTMW. 0 EDOHE (BT, M725 it

B) FARELLBE ([—HEAT—2] LIEND) K. ThTh [EXHREER] & [EABEE

Bl WS F—T— RN R NABEEERASRREINE LB >TVS,

HEORT =V KIS —HEREFERARBICEMNBRREERSHICIE, BIY DS Z2HMERESFY FOIE
ELBUVFTVADIRET 2HEREZDFRELNSDEHRICOVWTERAE LTHEKBENDH D, AERT

(2019) Zi&. FENT —RE—ZLENT —ZADIFBEIZDWT, FELMS+HELA 7 BURICEET 5 RA
H%ISC-GEMthEA YOI/ MSEHLTH Y., ThFh, +HEIC 1 ERE. HELOIC 1 BREDOERERTEZ
V5%&ELTW3E, AR TIE, BIYDBRMERES T A DEERTAHIC, REFERKROAEEMFE
W, BERZEBR/NVTOREERY, M7 ZAMENFIOM7 I S AMEEFRT 2156 (ZDFE. R
B (BEAMEEIR) F"ZERRIN., FETHIHBIERIND ZLICAD) BREICDWTERERKDE
HAETS S EEHIL, EROREL— N2 EROET IV ERAVWTRETZZEICLY, BRABICOVWTHRE
T2l oo INOLDEXREHEERFFOEBEXE DML 7=,

F—HE LTI, BAMDOHEEADEH, ISC-GEM (ver 6.0) 4O &7 X ) hwBERBAADANSSHY O
D22 %EBW, M8+#hEEMT72 5 AMEICKHEWVTZENZNEE500kmA & 160kmRICRKE L hE
EHREMEEADY ML, BERAAYELTIE, 1H. 3H. 7H. 14H. 3E52FALE, BIENEOD
SHEICIE, RPY VYD HBETIEBPTOHRETIOEAEZRWTEEATL, &L,

HERARICRY, hEORERRAEREE EHICRFISHD LTV EEY, MS+HIIE®DIE S M7 5 it
EICHRTHOMS+#ED FEREN] IP—HREVEVEREARTENS, COLIABHERR%E=, &
DIBEDO LT VWRIRICEE L MhEREKHERR] (RM) LTI EE2FELTVS, ZOHR
REAT—VRINY—eHETEIEICEY, INETRTLELELEhoTUWAL > IBR (& 21 5l
DOHENFHRINITRELITHEERIKRELS ZORBRICSELTIEWo/c2d) PRESNB I EICH

YU, RISKEETET 25 A CERAREBRPROEER/IIEDNTEELIICRBEEZTWVWS,

(x#k) AR (2019), BB N 7IWEDSRLFEERRBICHE A HERIGRFTHA R4 (BT . ©
FMITES B. http://www.bousai.go.jp/jishin/nankai/pdf/honbun_guideline2.pdf
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Earthguake Size Catalogue < 1 day < 3 days < T days < 14 days | < 3 years
M8+ ISC (N=105) 1.9% 2.9% 2.9% 4.8% 10%
ANSS (N=92) 1.1% 2.2% 2.2% 4.3% 9.8%
M7-class ISC (N=1354) 0.22% 0.37% 0.59% 0.66% 1.7%
ANSS (N=1252) 0.24% 0.40% 0.40% 0.48% 1.0%
M8+ gain ISC (N=105) 6.3x10° 3.1x10° 1.3x10° 1.1x10° 3.2
(Poisson) ANSS (N=92) 3.6x10°" 2.4x10° 1.0x10° 1.0x10° 3
M8+ gain ISC (N=105) 3.0x10° 1.5x10* 64 53 1.4
(BPT) ANSS (N=92) 1.7x10° 1.1x10° 49 49 1.4
MT7-class gain ISC (N=1354) 73 40 28 16 0.52
(Poisson) ANSS (N=1252) 79 44 19 11 0.32
M7-class gain ISC (N=1354) 35 19 13 7.4 0.23
(BPT) ANSS (N=1252) 37 21 8.9 h.4 0.14
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Causes of Fourier Amplitude Sags at Intermediate Frequencies for
Simulating Broadband Strong Ground Motions using Stochastic
Green's Function Methods

*Yoshiaki Hisada'

1. Kogakuin University

1. FC®HIC

INEN S KIEDRF AR % T RRH - Mt J ) —VBESEEZRVWTATEREEFTEEZT O, BE
ETREMN AL w2 ETIVELET L, —RICAKHEDOERRARY NLOIRIBIZPERREBMFT TCRERES
AHRDELD (FIZIETHERT)) . FEXTMEE L TERN B w2 ETILERWVWSHENS ) —VERUE%
AWT, IRIEARY MLDOELAHAZ4DDERICHFEL, TORREWEEZERIICER L.

2. BRARY MLICE T 2HERRBFTOREBEDOELAHDER & WEE
IRIERARYT MILDEBEIAAZD A DDERIL, Fi2DEY THS.
(a) FEA% (UNRED S KEDERMME Dmoment rate BIEADZEHEH) 12 & 3 PREBKREE TOIRIED

B H5IAH,
(b) IRER & BRRMTERDZABEARY MLERWEREAENRD I &I & 2EHERIREE COIRIED%
5iA

(c) KthEDKBLEIE FEEILEN D2 Ffl) DEKRICEY w2 EFTILHID w3 EFIINICHET B &ICL 5
BEREH CORBOELEIAH, LY,

(d) RitEDOKBEEm LOERMEZEREHLE IR, KEZRHTON D2 #EHLNDL, SEFEHTON FOIRIE
ICHB1TT 2 BBAREMT TOELIAA,

ZDH5, (@&(C)EFERMLRONTWS [HEBREHTE] TOIRBOELAATHDDICHL, (b)&(c)lE
BRBPBEADSIRIBOZELAHZEERLTEY, ARETIEZTITh ERAERT] & EBRERET] &
MR, EEROIRIBESAADERERAENEXICEL T, £3(Q)ICEAL TITEHEREOFEAHEAVE I &
(B ZE32@R2)) , RIC(O)ICEL TIIRIBR R MLOFIEEITY 2 & (FIZIEXERI), 4) , BENFIhE
MTHBIEE=HERLL.

—7, (©)&(d)ICBT 3EEFE LT, XE)ICMHLN1946 E/igEE (Mw8.2) #E LI KMEDER/S
X—=4 & LT, Mo=1.0x10~21 Nm, fc=0.03Hz, L=W=100 km & ¢ %. BERB=ILX, DAL LERKBOD
SHETHRLMBEOARIOGEVWVERADERE L, Vr=2.8km/s CHEBE L% AGRICIKEGRIBSES. (c)ICE
LT, BEFEOHERL,SHEELLLN OBRICK YIREEMNESOMNMIR S & TRIEMERT 2 2 PS5 T
WBH (B ZIEXERT),5)) , IRIBDESGIAHIN HNNS L TEHEREL, ZRHERME OWIERIBRREREMRIC
YT 2EHEARML Y EERERTLIEERAANDELDZEETRLE (R18RB, XEN)ICLEZS V9 A
R A EZR L1258

INEBRBULEND SIRIEAZE SIACFRERE E L T) T, EREHTCOERMEOILE—L Y NaEREDLEDL
5, BRAEHTOZ VY LRERAEDLEICEZBRERHT CIRBAN 02 #EMNON FICELAD I L 5B
MENCEASMC L, IRIBOEGIAAKIIERMEDOHIEMGREORKIEICER T 2252z (K25
")) .

=RIC, RIBEBIAADRAMNARRELE LT, BN ARw-2 ETNVICLPIRBHELZTI FEEIREL, X
1, 2THWBRETILEBWVWT, RBEEDforward, backward, middle pointic 81+ 2 8Eg %, #HEtHY
T —VBEEEARAWTLASEERBESNEHE L. ZORR, 02ETNICEDIC(ERARY MLOIRIBHIE
EIIHORWEEIIHFRERESFOREEZE L CBANHMETZ &0 9n -7 (H3. 458) .

3. BbYIC
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AL TIFMEIN I ) —VEBGEEZRVWTMIENSER LI KMEBEDOERAR Y MUIZHEIREHE TR E
RIRIBOELAADNELCZRRZEEL, ZORBEEZRELE. 28, FRETIEMSHOKRMEA TR E
L THREE1T o725 M6 BREE (L=W=10km) O/NRELEBRET IV ERWEEAEUBOR Y IIDHED
BERRIEETV, TITEONEREEKALERNMEBONE I EEHIALTWVWS., SEITEEROHRIME
BEAEAWRRNS ) —VBEBCRKICEIERL, BRAMAREIZIFETHS.

A AR RIETEBRKRZE - AR - MAHXAREY ¥ — (UDM) DBIKTIThhE L.

SE R

1) Irikura, K., Kamae, K., Annali Di Geofisica, Vol. XXXVII, N.6, 1721-1743, 1994.

2) Dan, K., Watanabe, T., Tanaka T., BABRREZSERANE, %396 5, pp.27-36, 1989.
3) AHEZE, SEINWEB, NTT7 7Y UF4—X, 7o =A)a>vF>Y, 2010.

4) Hisada, Y, J. Seismo., Vol. 12, pp.265-279, 2008.

) &

5) B E, thE, 324, $56%, pp.337-350, 2004.
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Study on rupture propagation effect of small and medium-sized
earthquakes used as elemental earthquakes of empirical Green's
function method

*Junpei Kaneda', Shinya Tanaka', Yoshiaki Hisada?®

1. Tokyo Electric Power Services Co., Ltd., 2. Prof.,Kogakuin Univ.

1. [ ZC®IC

RERM Y —UBEEGE (LT, EGF) XBEICRELAMEDERRZHFOBRICEAL TIEBFELHY LAV
SNTWBHMESTMFED—2THSZ (BIZIE. =8IFH (1999) ) , LH L., BEHFTHEITIH

A, BERBEZEDL I IOBRET 2 HBEELAEREELARV, MH(1997) TEAE L ERMEDMNECHESY 1 T
MIEWZ &P, MERBEOEZEN2RELATHE I EEHBITFTVWS, BERMECRAMBICK 2HETIE
MB8ULERZIENLERMESL L TMRREDHEZRAWSZ & EAE, LAL., MEROHE IZEKkMIZE
DEBERDOZLICRE-H,. EROFERAZOFENMBEEATELRWVWARENH S, BBA (2019) TIE
2008 FEAFRAFILOME (Mw6.8) DXEF - ‘HH (2009) ICLZERET I (E/-2SMCGADKIBE A
6kmx6km) DOWIERARE DT NMNIER TSI THREDHFRAICMET 2BRAROBREIALTEZI L%
TLTW3, ARICHBET LA AVWTRIBGENROFEICDOWTHRET L TWAHHRE LT, AIZIEE)
(2015) ®BIHIEA (2015) A*HBH. INODOHRTHVWTVLSIHEBERS EHttkmEPPRE WL, —
A, B - AR (2002) & ZIEE—DAE - FBED2MEDZARY MUIRIBLLA S, MSROETE EHA
TRUTOERASH CTCEROHMIEBEDOHENHZDILERLTVWEY, AVONAEEROKIEBREEHE SN
ICENTWLARLWL,

ARRTIE, BROBIFBELIHE SMITNTUVWBIMEREIEDOHEZ TR E LT, SRARKOIERZ D
& EHIC. EGRICK 2BARHZBIE LD AT, WERAKRKR VRRCGEEEZ2EE LRV ERZITO T
ET. MIRCBUROPEICOVWTREZ1TO. 28, AMRIIBRCEIROFEZSALERBEZAV
TR ERDABNSA DR E-HRTH L ZBHNELTVS,

2. BEAE
A TlEHikima and Koketsu (2005) TERIRDBIFRBREN KD 5N TWE2004FFERPEHMEDOLE L
BEDRRLDADDREENRET 2,

AHOICEBRISRTCEARZAMICMET 2BHOBAATHONARFEAVTI—) I AR MUELEEE
L. WEEEHEABEE DBERICDWTEIE%1TD, JRIC. Hikima and Koketsu (2005) #HEAX & L5 MHELE
BRETIVEMER L. EGFICK VBRGSO BIREAITY, RRBRICHIEMEREER LR ERETV. BIEE
BRI MEBOHERERICEZAZHEEHET LNICT S,

7mH. AR TIEHikima and Koketsu (2005) Mevent5 (Mw5.9) (Z ZTIEEQ.1&9 %) ICBT 2RETHER
R, £, BERMEEFMBEICOEWIEB THREL2004/10/27,17:15 (Mw3.7) #AHWAERART
B SHEFAVIFTETHD, HRETIMELBRARERT, R1ITTT,

3. MEHER

3.1 EARZD 77— IT AR ML

MIUICRIEINRENRICEELLZT7—YITARY ML (Eq.1/Eq.2) 2#B2ICRY, BERMEDHEREN
INEWZ EDSTRERENIT0.5Hz~T10Hz& L. Parzen Window 0.2Hz C¥EBb %177, EELAT7—YU T
ARY ML, 0.5Hz~2.0HZERE TERNSEARDALMICE > TGEWSAA LN/, I T TIHIRIEEST
HEDforwardffl & FNLUAA DbackwardfllE L TR TEHEEAEELTWS, T I T, WEETAHBIZ

© BxEZS -$15-05 -
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Hikima and Koketsu (2005) IZEWT, §RY DOKE WO RIRFABROEAICMAEL TWZ &h

5, WIERBRNSEEARICKIENETT 5 &IRE L, 0.5Hz~2.0HzF2E Tldforwardff]idbackward{gl
D2UEREARELR>TVWEIEDDNDE, MWITDERMENIFEAEAUMEIEVAETRERET S

E. MWS.9RREDMETHHIELEDRDOFEN0.5Hz~2.0HZREICHSDNTVWE EEZ LN,

3.2 EGFICE DK BIRGHEORHEICET 294

BB CR LR GCIEWRZEGFIC K 2 AR CHRT 5, RMtimidforwardBIONIGHT9& A= &
backwardfllONIGHO8&R Al s, it D AEMRICHAIE T 2 FKSHOGE R D3R TH %, KHERDFE
IEAEIED (1997) ICEDWTITo 7, BIRETIVIEE3ICR T Hikima and Koketsu (2005) % E 24 M1E
LEETIERWS, A8, MBORIRIERMEDOEREAZEL TELELTWS, £/, TITH
WEREZRMEDRFIESKEENSSMEEETE L, BFRIEER LAV, BRIERESIEHikima and
Koketsu (2005) DAIEE. EEAICkmBEELZMBEEZBAWS, HIRABREZEE L FMER % i
L. BIRGERWROFEEZHRT 5, M4ICEGFIC & 2B EMGEROEWN D 2R d ., LEEDRERR TIIR
AR AIABIFEIRTE TW3, NIGH19 TR R ZmEaN2kmE TBE T 2 LMEI A KE (AN, X
oo 7—YITARY ML (EGFICK 2EFAEMRIER.Eq.2) H O THZDEDIRIENFEDTEEICKRY . HIRE
BHROEENAKEVWT ENDI B, ZOFERITFIEEDforward{l]l & backwardf@ldD 7 —1) TARY MNLEHDE
WEBRRE L TWS, NIGHOSH R CIEIERIA R ZRE L/ 2 & THRIEMNRS AN D AAN SIED < AMEIC
Y. IREHAIEIEL TWS, —FA. FKSHOGTIIBIZERIERZE A2 & ICK 2IEGHBIROEEIT NS
W, BIRETARAICER T 2mDiHEEZI 5N 5,

4. SO A

%1 3ZHikima and Koketsu (2005) MEXRZ ARy N BERMETRBRORITEERREL. S 5ICKIEGREE
EAxZABAEOELTV. BREEBEWROFEATMLAAVWEEZITWS, £ ERMEOTY H LEF
BEZZT, REABIPZEETNIBEENREAKOBRETIE—L Y MIERYEIBEDREICDWT
HRARBFETH B,

S

B B2 IR M RAIC L DEEZEFASIETCWELZE LE, RREATF—IAT 4 Y ADOSIBMAEL
IZIE, 2004 F TR RPHBIMEARRE. RURBOERRS v N\—Ya VigRE TRHIEE X L, RERHE
EFHRICIIBEYRIBELWLEX L, MOEMRICH > TIE L IEFROHMIBRTIME & GMTZER L
Flrh, TTICELT, BAZBLEITET,
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Room A | Regular session | S15. Strong ground motion and earthquake disaster
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chairperson:Seiji Tsuno(Railway Technical Research Institute), chairperson:Ryuta Imai(Mizuho Information
&Research Institute, Inc.)

Thu. Oct 29, 2020 2:30 PM - 3:30 PM ROOM A

[S15-06] Improvement of IPF method with utilization of Hi-net
OKeishi Noguchi', Naoki Hayashimoto', Koji Tamaribuchi?, Yuki Kodera® (1.Japan
Meteorological Agency, 2.Meteorological Research Institute)
2:30 PM - 2:45 PM

[S15-07] Applicability of on-site P-wave earthquake early warning to the 2016
Kumamoto earthquake and the 2018 Hokkaido Eastern Iburi earthquake
OSeiji Tsuno', Katsutomo Niwa® (1.Railway Technical Research Institute, 2.JR Central
Consultants Company)
2:45 PM - 3:00 PM

[S15-08] A sample generation of scenario earthquake shaking maps via modal
decomposition and empirical copula
ORyuta Imai1, Naoki Kasui1, Asako Iwakiz, Hiroyuki Fujiwara2 (1.Mizuho Information &Research
Institute, Inc., 2.National Research Institute for Earth Science and Disaster Resilience)
3:00PM - 3:15PM

[S15-09] Toward application of large-scale numerical simulation of earthquake
generation, wave propagation and soil amplification into comprehensive
earthquake damage estimation
OTakane Hori', Tsuyoshi Ichimura?, Kohei Fujitaz, Ryoichiro Agata1 (1.Japan Agency for Marine-
Earth Science and Technology, 2.Earthquake Research Institute, The University of Tokyo)
3:15PM- 3:30 PM
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Improvement of IPF method with utilization of Hi-net

*Keishi Noguchi', Naoki Hayashimoto', Koji Tamaribuchi?, Yuki Kodera®

1. Japan Meteorological Agency, 2. Meteorological Research Institute

1.1 & C®IC

RAMEFRROERMEEFED 1 DTH BIPFE B - 4h(2014)] 1Z. FBZRMEICK Z2E8H7—49 2@
ICOBLTUEBTZEZ VWAL DH D, —AT, IPEERISKRTERAS, BEMREE. KiK-netd—ER% M
LTHY., BRREEDRWHi-netx{FH L7=&KREE [Horiuchi et al.(2005)] &b B &, RBEMEICE W
THREMEE EREEICEEN D o7z, TITERRTIE, IPEEORENE & EREEOREDLHIC. [IRTA
D74 LMEEINTWBHi-netDT—9 %#IPRETERT 2 EICODVWTHRE 2T o EREHRET 5,

2. RETNA
Hi-netZIPFETERT 5726, LULTO®RE 217> 7=,

a. Hi-netBERFM Z IPFEEDANT — 4 ICF 21 DILE

Hi-net @R ICINEEZEIR T 1)L 4 [NF(2019)] 2:@M L TINEERFICE#RL, N AREEZOMREE
B, BRFAIEEMN (#EE(1985)] . RUERIE#ARMT [Okada et al.(2003), RH - (2004)] 4 &, [IKFINE
FEET & Rk DR R ILE % 1T - 72,

b. IPEATZHARUIEZTTO LDHDBEIL
BRRIENICH > THRBELZHAREEZERT 5270, LEFARICERAT2HARERAMRIAEICRET
ZERRERNIEZEML 72, MMA T, EENRUKIDOE—HEICOVWTH, [21=F 1 7L EDR—H

El DRDLYIC TEEDCELEDRA—HE] 21775 & THRAFOERZM >/, ¥, RBEEREL
BOBRAIRP, /A ZXLRUDNEL M) HLBWERBRDOR M) ARRICE Y, BREEBEMETISZ
EERITDBID, TNODHARE” FER £9T22ET, KM ABBIREDLVWHRARZLESEDND
BRATZOVY v EEBMLT,

3. #ER

2018FICHRAMERR A KK L7-898FHICDVWTHRILZIT o 7=, Hi-netiRE L D INERE LK O RN
TR, [RTMEESORFEITER (M)A, BRAM. SREH. RE) SHBLTREZLER
FRH LR o7, INLDFEEMBAIBRE[RTERASDBEHEITEREZAWVWT, IPFEICL2ERKES
To-ER. BEDIPREELRT 2, EHOMETE 1 RERBLUODAELCLRUVERBENA LIRS
Too BHRIC, HirnetZ A LABRSEELBRLTH, FEALDEFTREOKECERAMETESZE
Phoho7z, £, RBBEEB A EHAIEY., /A XLRILAELS M) ALAVWERSE” IBER &
L. EREETCOREEIROFELERITZIE T, LELHMNMNRLERHEBEN N A LT ZZ 0D
No7=,

UED& SIS, Hi-netzFRALEIPREOBELRICEY. EREEODARILEBERLATREE B>/, -
L. —EROFEFRME., RUCSAPEOETRELABEICDOWVWTI., FICEREEVHEEICS W TIPREDOER
WHEREN PR BZBEN Do, oo BEEMEFAL TWEIEREELLET 2, F1MEREL
NEVWEHIEZVWZ &N DA o, SRIFINSICHBT 5720, IPREAOHEEERRA AV - RathERKDOH
KRICEEMAEFRTZ I EREICDVWTHERTEIT,

[EatEE]

AERTCRIKTHEUSDOT—F DIEHMIIC. MOWLAS (Hi-net., S-net. DONET. KiK-net) @5 —4% % FIMA
LELRE, BLTRHWZLET,

© BxEZS - $15-06 -



S15-07 AAMESA22020EEHEAS

Applicability of on-site P-wave earthquake early warning to the 2016
Kumamoto earthquake and the 2018 Hokkaido Eastern Iburi
earthquake

*Seiji Tsuno', Katsutomo Niwa®

1. Railway Technical Research Institute, 2. JR Central Consultants Company

PRA V44 NBREHMEEROEMAILZENE LT, 2016F/EAME & 201851t BABIRRERME DR ICHY

/BINEHET—ICH LT, SKE/PRODARY MBS URAIRELL ZFIA LPRA VY4 N REHMEE
ROEE - =0, 2019)DBERAM LRI L e, AFEERREETCHRUSNMET — 5 ISERT ZEIE. +9

BTs-pBEE RS 22 & TERVWESD, BREDT—4% - 74 Y RUZFAL PRI SSKEEFRIT 2%
ENHD, £IT. AFARTIE, BR2T—9 - V4V RIICE D FRAELHAMEOKEZTE L. KFEOD
T—4% U4 RODBERAFTREMEICDOWTKRE L, F BRAEGTHASIhWAMET —4 Tt OIER
MHENBRNDIGEDNHZD. RONLT—IETRHZEDD, 2016FAERME & 201 8F4L/BERBIRRER
WEOARET—F 05, MBOFEHMICLZ2AFEOFABEICOWVWTHRE L,

ERBEETHRASNIZ2016FEBAMEORET — Y AFERAL T, SFE/PEDARY MULLEPERRYT ML
ERNIEHLE DI & T, BREHTCHAINAHMEDPEARY NILDSSEARY MLEBENICFATESZ
EHEERE L, FHTDZT—Y - V1Y RURDOHBE 2T o ER, PREEZRDDT—% - U1V ROK
TAFEORELZHRTZHI 2R L, £, SE/PEORKXIRIBL EPERAXELZEITEHES I &IC
SV, BREETHISNAHET —FICH LT, PREZERIWUTOT—9 - V1 Y RORTEAFEEEA
ARETHB I EEHRL,

201 6FRRAMEICH 17 H5KMM16(fH) & 201 8F BB REIRRERME IC & 1 2 IBUHO3(EE) - IBUHO1(3&
PDERET—HICLBSK/PEROBRARIRBLLERET —FICE D2 ETNOEZLBRE Lz, ERALAMET—%
FKIK-netB AR TGS NAT—9 THY, MR/ MADSKIREL & EHETRE L. ZDFE

R. IBUHO3TId. AEBT—4ICEWTHBRAQMBOIGIMEIC L iR/ BHDOSRIRBLOETNREN S
HEDD, SK/PEDHEAIRBLIIRET —IDETNSEARZTREBVWERLON AL o, BRDEVICLZHE
DEDY A FDEWVICEDHELYEREVWASH, 2018F LB ERIRREBMEICH 17 5IBUHO3D FRNEIZ X
FEEARER - T - 1 MNORZSHHEICEITNAEEZIOND, 2016FRAMEICE 1T HKMM16(

1) & 201 8FALIBERIRREME ICH 1 ZIBUHOT1(BD)DAET — 4 ICOWTEHERKOERNRZ T bhi,
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A sample generation of scenario earthquake shaking maps via modal
decomposition and empirical copula

*Ryuta Imai', Naoki Kasui', Asako Iwaki?, Hiroyuki Fujiwara2

1. Mizuho Information & Research Institute, Inc., 2. National Research Institute for Earth Science and Disaster
Resilience

R ERTVAOTHERICKDMENY — NMICE T 2IE5DEDEEDEHICIE. ZHDOUF)
FICEDIKYIaL—YavaERTFLT EET—YELTOEERREERIDIENEETHD, LHL
BHAL, 0EDDVFYAICHTHMERNEE Y I AL —Y a3V ERTIBEHICIFANRTAVDEIRKE
BRYY—ADPRBETHY., ERT YL LTOHERBREERT 2 LREBHTIERV, KBRETIE, BLIZH
V) AMEBEFTRRRAFBLT, FLBESINTVWAVWYF ) AICHT 2HES T AR 2 BEICER
TB2HEERET 5,

REFFRELEEME  2RXFEZO—D2BDRA Y ME, BICEBINTVWEEELRT—9 & L TOHERRIC
E—RDBEET ZEICL > T, SHEREROBAAKER D THEIE—RI A T T ) FHRERDTH S
TE—RNEZAHHETZETHDE, YTV FAEZFDE—REZAA—RITZIEICET, HBF)AER
DOF)AEHETEENTREE B, BREFETIH,. TOBBICK>TYF ) AHEFH TR OY Y T
IWEENRT D, —H. PFTVAICIETEISIAEENTS Y, MEFHFAOL F ) FIKERD THDE— NE
BIEEREHERRTIENTES, VF)TOF/BEICE > THEEBFROEREEERT 5 & E. ZDEXRY
ML TH YT VT LRIFNIE, HENY— RFIMEEHZAEELGH D, BREFEDZDEHDRA Vb
&, E— REEN FZE T IHENHICK > TU TV AOHBDIEEARETEIETHD, VT T HMEET
BERODE—RDMBEERL TWBETHRE LT, S - (2018)1*H 5, BESE - th(2018) Tk, >+ UH
EEFRMEOMEFDHDOEEHEEDEAESNMNCTZIEEZBNE L TE—ROBRAERT AL
REINTWE, A, BLOREFRIEESOHEOERBRLICMAEB DTSN A, HhEEBDHOLREL
TOBED/HICEETZEIAICEENS,H D, HrDEMIE. ChETICERINZHMESTFAGREMAL
DD, FEREINTWAWS T FICRT 2EEFRRERABEICER L THRENY — FFHEIICER T 2
ZETHD, 2T FERESINTUVWARAVWS T Y FICHTEHEREERT BT TR, TOREHEEER
BACZ2LORAEEIRETDIENENTH S,

B MESFRMHOEMNOAEET—91T5E LTHRNT %, B, T—9 75 0MtAREZERR. EAR
HEOFVAELT, EVFVAOEBRARB T 2MENRSA2BRETI2TEEZLD, T—Y1T5OEHE
BEXNREEZEZDIEICE 2T, T—9F0DEFIRI MVEFERE—RY A TRV MITEBRETSZE
NTEB, COEZDRARMAEURIZEDNE— NEERNI ML THB, T— NEZEED T FTKREHRD %
RLTWBZEDD, BEEREARTIENTES, TE— NEEEBREEHREABTHBE. VT T ORE
NN MBEBR I OB/ICKIFITHEOHREN LRI T — NEZEOERAFICRMINDEEZIO5NE, &<
IZ. YTV AOHEOHEN,BDLDDHBICKMINE T TR, EA%E— RATOMERNDIKERGRIEE
DHEICKBEINZ EEZIOND, 2T, BREH AR LAEE—NEZORRBOHRERTTI2HELNH S &
EZoNnd, BE—ROE—NEEZEL ZORIRBLHREAROERBEEIT—HRD T ICHK D BEEREHEED
%, AT EE. CO—EKDBICHDEREZRNI MLORBRBOGEBD I ETHD, KREBICHERS
A5, 2T &R E— RBEOBRENLFHZBEIIRBLBERICH LA T, ER2E— RRETOHRE
WK EFRROAEZRIRTEIEDEEA S, ARETIE. BROIP152FATZ I &L

HERER: AT, tAMBVEVERERDOS T I—2a v\ —VDE—RNPBEEREL T, AREFE

DERDOL T A RRICBET 2FBeHMET28ND0HE I &N RSN, B, EE— ROE— NERR
MII TR, BFEDKERFENH D I LRI N, BEThIE, E— NEEZERT DIHRICADINE
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KEBAREBRIBZLIICH YT VI LARTNE, EAEBBALRY YT VT2 LTH, REICEEEL
BRWMEREERLTLE Y., BHELEBLELTHREBELATHV T I2TEEIHZ I EERELT
W3, RIC, EBOYF+ ) A MESFAMBRICH L TE—ROEEZERAL T, FEREINTVWAWS F U F
I AMEFFRAGREABFEICERTEZEI AR L, B, EXRTH2HESFAERICNV I -3y
E5Z5A%FARM N, AP1SETMETEIEICL > T, EE— NMEARIOEERNALME & £— RREADIKERE
RAEMIICERT D EHPTE, E— NEOKEEFREZRAEGT 2 & CHEFHFABRONY T—> 3 V%5
HMTBIENTEL,
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Toward application of large-scale numerical simulation of earthquake
generation, wave propagation and soil amplification into
comprehensive earthquake damage estimation

*Takane Hori', Tsuyoshi Ichimura®, Kohei Fujita®, Ryoichiro Agata'

1. Japan Agency for Marine-Earth Science and Technology, 2. Earthquake Research Institute, The University of Tokyo

Z2—NR—2vEa1—% [E&E] OD2020FED:ERBBICHEV. TEE] #HAVERREZRHICAETZZ &
ZFEHME LT, XHRZEICLY TEE] KRAIEMETOV S L (2020~2022FE) MHRESI N, D
BBEO—DELT, BEOHNPOERS>THFALE TKBERES I 2L —Ya VIl 2ERENSHE
g - HhEIBIEETl X COMEM TR AT LDERE ZOHERE | NMRIRINE, BESIETRISRETHS
RAN TR ERREICSVT,. BEOHEMREEZRAREFATESZLORARERFAET7 SV r—>avn
BRICERWIBATE L, ERBEEICBVWVTHEIN-MEEMRIT IO 5 L TE-wave FEM] &, [EEFEZR
ERAAVERELZESMEILEBICL 2 REREIZHAEDE HMERE AR OREICE Y, EHhEIC
BIIMEBBFTABEELS. BEIC, D OERICITIZENTEZHET7 V-3 v Thd, 77
F—raviiz, BEOBEEEICST2RABEHHAD/-ODFESELOZ—IEABLTWELED, ER
BREDENSEOREREANDERZBIE LAEAZERTORICHMAZTNTE A, XFEICBWTIE., TE
] TLATEAWREOHESEGEICE > TRERI % L LT, BOHEREICS T2 hEENFM TERE
ICAWONEEDICT BRI ENBEREEARD, E5IC. AELAESET7T SV r—2a VvEERBETERT LD
DREEHEAED., BE - TARLESHY. BOBEERAFOHENTEI2HMEA%2EERT LI EHEELT
BY, SODLEIAREEIEEMEE LTBELTWS, ZDLDIC, SHEtEAFRALLFAET T
J—oavIilidBEYIaL—YaviaE, BERHMCEBZFICERAT2O0OEBRERL &N, FFED
BiEd &ZATH 5,

7Oz MDA EFNLINETOEZ A, EOHEREICH T2 RABMEESTIMCHVELRHELSE
ERICEKTT 200 EEEHTWVWS, £ EE] OEHERBWT, E-wave FEM - STRIKER EICHET
ZERERMFTYVILAA—SHDHET FEE] OMEIBIEHIND LD IC, SHERZE - SHFEHN2ORER
Rifi&BRFEL/ZI— RRREIERTH D, S5IC. E-wave FEMEBEDWHEREICE W TREAVWSNTE
EREDEDHERARYFI—U T A NTHET S & T, E-wave FEMZERERED/=HDY —ILE L
TEBTDAY Yy NEAZEBLTWS, £/-. E-wave FEMAZEEPENEETHEVRTWVWY —ILET B
O, ¥ZaT7I, TYVRZMNUBRGFEKRE Y —IVBEOEFERE, REREBRLEDTEL, SEEERFIC
IEECEDHEF 21— N TILEFTV, BEEINTVIHEICTTE 71— RRAY 75313 T, SHICEE
ElFaEL TWEFETH S, STRIKEIZDWTH, ERFENSOHBAMREZSSICKESE, BEITED
——AEBE A IR HBIBIESES [EE] CTRETIEB[BEED TV,

SIS, ERMPKMHEEPEEN 7 7L — MNERAREZEEHEAREZBNE LT, WESBTI—REIF
FHBOBREBRMITV IV AN—& B W, % - $E R EE DO AIFEETE O — RE-cycle FEMORE S #
HTW3B, ZEL5IE. [BE] TLHATELAWEERE LT, 2R —ILO3RTAYEREEEE L1-#
M- MR EEEEICK Y, SRBERBSDIIEABIET. LT, ZOSRMBEDEERICK WBERIL
) —VEBERRTEZET, BOWEREDD &ICRBME - RV A OERGMEP. HhER

& - EERREA S CISERREBEORRICE - KB TR - INFAORELICERY 2,
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Estimation of fault slip distribution using back propagation calculation
of seismic waves by data assimilation - Numerical experiments

*Shibata Yugo', Furumura Takashi'

1. Earthquake Research Institute, the University of Tokyo
&I

— RIS, RHMEOERMBINYDHOHEIZ. MERGED S ) —VEBERWZA V=2 3 VEITICE
DETbhz, ChicHlL, ET7LABRORKET— 9D OERMBIRNYDHEEEAA—V VIS
Back Projection (BP) A% I, 2004FE A~ b S BHE (Ishii et al, 2005) »RILH A KL EHiHE

(Naercklin et al., 2012) R EDEARMEOERBEMEITITERAINS LD ICR>7%, BPTIE., 1RE LME
HEDEEDISDHERBIFICHBEITE2ENTEETTLIEHEERYYyF VI L. MEELEOIXILF—K
SIPRIRDRF - ZREAEEEHET D2EDTH S,

IS, PLABHEEEEHARAOBEREGTEICEYERICAT TRER I CHEEIELIETER
A4 A=V J %4175 Time reversal seismic source imaging (TRI) MDsEih - JT7 L 1 &7 — 9 ~DEEH
Larmat et al. (2006)5IC & > TIREINTUNE, 2004FERA 7 b T EHE (Larmat et al., 2006) KA D A
BICHESHE (Larmatetal, 2008) . AILMEME) (Larmatetal., 2009) R ERBDERDA XA —I VI~
DOEREZRBL TAMEARINTE L, TRITIE., SRTHERGE Y I 2L —2a VICKERFEERE D
Br93H0. FHELGERRROFELZZEL T, 2EFEKOBRICAVAMEEETI & T, BRA
A=V VT DERBRELIEZFETE S, LML, Kremersetal. (201 1) IZZREHREBERICE D ETRIZEERD
AX=U VU TICIEENED. ZTOEEOMEE. HISESARORKREICRALSH Y., KEOHEMBIT Y
DEHEENDBERISEEETH 2 EBRTWNS,

F—4YR{EERAWEZHLWTRI

ARDTRITIE, MEREGEAEICT L A BRIz BRI B ER@EEL TADEINS, ZneE, &Rl
RERAMERDERICEATHNE KAV EIRERICIES IESICED 2 REPEH 5 I3 B RIERENIS AN E )
ICBBRERINAW, Tk, MERVEGEFAENSROOSNZKEFIZ. BAROMETHRARFICTRICES
BZO5ND7H, ALA—IAREEEIBEESINICCVEESH S,

Z I TCEAMETIE. TRUICT—YEEDOTHEAEZEAL. BEBHEOEREBAUAT I DN FORENHEE
BLTENICEAIETZZETIORBEERAL. PIEBEESELBEICHEBEREL TERA A -V Y T OEHEMR
BEEBDDIEERIT. T—YREFEICIE. EEDEKE (Maedaetal, 2015) PHER (Hoshiba
and Aoki, 2015; Furumura et al., 2019; Oba et al., 2020) O FRITLL AVWONZRERNFEEZEZFAL

oo T RMEEBAVWATRIE, BEICHH - BIE (2020) IC&>T. ANEDREROA X —Y Y JICHEA
SNBWEDATINTWS, KRR TIE, INERKMEOME T AN DHEFTAOERICHEIT. Z0EMMEAE
BUERERIC L WRRET L 7=,

WBRNBTARY A A=YV SOBIERER
£9. T—YREMLTRIOBUERERRICAVW 2 EBMMMERF % 2 RcEDEEEICLI VAR L, FEHEEIE. @
BNSOAEIICHEN T 2= EH~EARBD650 kmx50 kmDEE & L. JIVSM (Koketsu et al.,, 2012) %

BWT, #HEE -tk - vV MG 74 VEVEBT L — N aBAAALETIEEELE (H1) . BRE
L7736 kmx12 kmDERMBETIVICIE2 DDTARY T4 & EL. BFOT7ARY T4, EEDOE &L
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Z9/100KEETH2 (M1 FDORAW) . BEFERISEHBEROICES, WIREHBEREVr=3.2 km/sTHE
EALOBRBFROSHMBERERN S E, MBXAA=XLFSMERTIIEE L, HERED S145E Dt

BRWZFE LT,
RIS, TRIOBIERIR TIARE %2 RES 72 2 RTTEDEFTEICE Y. 10 kmEROE R = H 5 MER 2 HiE

BStEk, 22T hERSHORESMHNEREERE20 kmDA T RPHEICHD REL. XBRKRE &5
BRROBREDKRESIHARETHSHEREL T, BAREOEHFERZRTE LT,

T—9EEERAVAETRIFTEICEIVEONAMEMBINY A X—U %R 2I2RY, TITlE. TRIOZEER
Ty TICBVWTENHEDERFROBHEIRILF—%2RD, LASKRFROGEHIXILF—DRARER S
Bl (4.5%) CTOBUEIRILF—DOPHEERRLTWVWS, SAEMBIRYETIL (F1) &HHELT, 2

DDTAR)TFADDBLIMBIRY DHDA XA =SV I BEINICTORTWE I EPHETE S, ThiC
WLT, T—9EILETHRVL, EERDOTRINSKRO SNAMEMB TR 4 XA —JE, 7ARY 74 %R

TZdKremersetal. (2011 ERLALEBYDRERE Ao 1=,

BH. ARRTIIEEDLDHIC, HEHE TN OREZELEZERET. BEIRILF—DPRKE R > EA
DIEMBIARY ZHE LD, BEXMEOERMBATIL, MBI ARY OB - ZENELDA XA —=I Y THi
BETHD, £, BL2HMEROREBBEPEARTE. £/-7—9RA/ T XA —9 HTRIOBERE D REICE
BYplehEZALOND, BEBRRICLY INSZBEL., KMEOERGAT—4 2#HVETRIOAMMEDR
AEITOMENDH S,
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Near-field Observations and Slip Distribution for the 2014 Orkney,
South Africa Earthquake

*James Mori1, Tatsunari Yasutomi'
1. DPRI Kyoto University

We examined the near-field records for the 2014 Orkney earthquake, Mw5.5, to infer source properties
for this moderate-sized earthquake. The event was the largest recent earthquake associated with the deep
gold mines of the region. Different from usual normal-faulting events that are induced on known
structures of the mines, the M5 earthquake took place significantly below the mining horizon with a
strike-slip mechanism on an unknown geologic structure. Seismic activity close to the Moab Khotsong and
Great Noligwa mines is very well monitored by instruments installed on the surface and in the mine
tunnels. The high sample-rate, 6 khz, geophones installed in the mine at depths of 1 to 3 km provide
high-quality recordings of the mainshock and aftershocks.

The waveforms show that there is a small foreshock,about M1.8, located 1.6 km south of the mainshock
hypocenter and at 0.6 sec before the mainshock. There is no evidence of any unusual character of the
foreshock, or any significant deformation between the foreshock and mainshock.

Using lower frequency data, lower than 2.0 hz, the nearfield waveforms can be modeled using a finite fault
slip inversion. The results show a slip distribution with two main patches of larger slip. One is located
slightly shallower than the hypocenter to the north and another located slightly deeper than the
hypocenter to the south. The area of the fault plane is relatively large for a M5 earthquake and this gives a
rather small static stress drop.

Moment magnitude 5.3

Maximum slip 11.1 cm Slip (cm)
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Generation of long period velocity pulses near surface fault during the
2008 Wenchuan earthquake

*Susumu Kurahashi', Kojiro Irikura’

1. Aichi Institute of Technology

2008 EM)I|& % EiR & L7=Wenchuan earthquake (MW8.0)A" &L L7z, ZOMETIX, HRMBUEH
200 kmBLEICE > TN, RATKEHRDTLIm, ETFTRD T6.5mOEBEMAHEREINTWS (Yuetal,

2010) , F7=. BEEDINSARIC & 2B EIERPIEI A v /\—T a VIER T, BB DILER & mEf TIHER
ANELZETILIERESNBRINRINDRE, HEMRIBHTHI I EATRBIATWS, (BIZIFE

T ihIBRR; 2008, Koketsu et al.;2008) . 512, B1 (A) IKRT LIS, ZOMBEDDT I b=0 ZPR
ENHBREDFEREIY., MEBOEI XY NTIRETICES S 2 KOMETOFEN A 5N, BRERITEIXRALCT

RISEDLKBIC2FICHNZHETH D Z ENTRINTWS (HZI1EZhao et al;2011, Zhang et

al.;2018) .,

MEENSIERIC DLW TIE, China's National Strong Motion Observation Network(Z & V) ithZR i 8 E D thish 1 &
WTHEROBHU R TEERREIBFTONT WS, HMRMEMBMEICIE 2EAR (MZQERR = & SFBER
=) BHY, RRINEE (7145 —71L) IFMZQE R = TH800gal, SFBERAIR TH600galTH o7, £
7=« BREE., KAZA (O—/RRT74I)LF—: ~1.0Hz) IF. MZQEAI S TIE#100cm/s. 100cm. SFBER
AITIEHI50cm/s, 50cmTH Y. HICMZQTRRAPEE/NIVZE L THBIKE RKARUAIRASNT
w3 (B1%5) .

INSDBREHEBFRT Z2ERETTILE LT, Kurahashiand Irikura(2010)IC & Y. $REREG 1) — V BAEUE
(Irikura, 1986) & BEBUEREGE (Bouchon, 1981) M/ 7' 1) w RiKIC & V) B EN & BRI (Strong motion
generation area : SMGA)DERETILABEINTWVWE Y, BiibIh—KIBIEEINZEDT, B
RHREEOSMAMRIIERINTVARL, BETIE, 2016FEXMEDEF D & S ICHRMEICREEZE

EB/NIVAPKAEMEERT 258 (2 2 TIIRAMMESIEMKIE (Long period generation
area) :LMGAEMLR) AFEHET HEEEMI BRI TEY (B X Elrikura et al. ; 2019) . Wenchuan
earthquake TELMGADEFEEN T 2HEHIDIREEIE. BEHFADOHERNSEZTHLOTEETH S,

AR TIE. Wenchuan earthquake TIEBI L2 FEATICE S 2 ADKE (K1 4A) 2 BEMBETILL
T. MZQ& SFBERRI m DEHIEESRS & UFInSARICK 2 K AZEMEABIRT 2ERETIVEBET %,

BiEE : mEHREHKIE, PEMERIC K Sthe National Strong Motion Observation Network D&REI T — 4 % (&
At TWEEEE L, BLTERHRLLEIFET.
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Ground motion prediction equations for PGAs and PGVs from strong
motion generation areas of a megathrust earthquake

*Masatoshi Miyazawa', Ryota Kiuchi®*?, Kazuki Koketsu®

1. DPRI, Kyoto Univ., 2. Graduate School of Science, Kyoto Univ., 3. Kozo Keikaku Engineering Inc., 4. ERI, Univ. of
Tokyo

HEBOERHRERNICDOWT, 201 TEMWI.0FRILH A KRIFEFFHED & 5 RERMEDEEREHZRIE S
N2ELIICRH>TLUR, BEOETIIABEMICERT 2T TIEETIVEBRAEEDIESDEAKREVWEDR
BEMNMEREINTEZE, TICINEHEBY DN —HKTRVWCEICERLTEY ., FICHREERE SN EEES
DIREE, BEBERR EMEN 2MEM LOFERBN OB I NETERI LTV, #>T. FURFR
BEMEO/NSWERBREXOBEDAZDHICIE. TOLINBENERBEZEEL LAERBERORBEREAEY
ZRENHBZEMEHEINTULS (e.g, Midorikawa et al., 2012; Goda & Atkinson, 2014) ., BEiF D iR
BEXTIE., FRETHHMEORECHEREAE N OOREEHESE 7. HIBBYDIET LERICON IR
EGNSA—FICEDC 2, RIMAXRFEFBEICR 5N 25 & 5 REROEESI £ ICX L TERIIC
BRATZEIFHERN, COZEICERTZ2FAEDIESDEIE, MEBEBIEKRICAZIFEHEETET AL
SRELTENTL %, £/, HEMEALTERREISZ O IaL—Ya v agEeA>ESHICBWTE, B
B/IRXTA—49CEEICEAT 2AEEEIEKREL, o TEAMEICLZBEEFDL ) FFRIDEDIC

., Br DBREBEIEMRIICH T ZEMCREICEDERES I HECEZ MR E KD IMVENH B,
AFFRTIE. 2003F+FEHthE. 201 1ERIL A X FEF A EDOER OEEBERFICEB L. TDOMwE
EEBEICE D { PGARUPGVDIERERE DR AN 2, AW REEIEMI L. Kamae & Kawabe (2004)IC
& BAsp-1. Kurahashi & Irikura (2013) IC& 3SMGA1, SMGA3T#H %, PGARUPGVICDWT

&, K-NETS & UKiK-netDIFRECERHN 5, HEXAEENEMRITH O EE L /2R 2 ERICE D VW TGETH

L. RotD50 (Boore, 2010) & KEZFHANRY MIVIRIEDRKIEA AT %, EARERZEERENIL. BEE
ERIED S DR L TSIEDOBMIREREERE L. MwIkFIE, 8L - ASR=ICER Y 2 EERER=RIE. HIEHE
HENTA—FETHEAMNBHEZRAVTWS, FLREEOHELZ BT 5 -OICHREENEKIEHL O DERHN
400kmE COERREHFRERA VDS, ETIHEDHER. ETIVICHT 5T —9 ORFIELERZE I
0.236-0.237D&EANTH Y., ROLNIZETINET—Y 5 L KRATETWE EE X5, FAFILMMAKRE
SR EICBRNIEPGAE PGVICX L T, WEIB#RZ120.213£0.207TH Y. BEFEDETILCIEERBEDH L
D2 7-PGVDETFIMEEHETWS, 1/QICHEY T ZiEFIEIZ0.007 £ #ES . Kanno et al. (2006)IC& 2
f&. 0.003-0.004& YW HBTHEL, ik, RFAFRTIE2003F it EDEEFMH LEHFBON4EI % G
O, LBETTOLEEHTY MLOBWEREEORENENTWELHEEZ D, FIZAIE. FLthAKEEH
HEDHDEHEERBWEIFEIX. PGAEPGVICDWTZENZFN0.0046&£0.0019 & EWMEICKE S, MwicET
Zi&kEFEEIE. 7 - 2)I(1999)%Kanno et al. (2006)& W HRKELENHEINTVWE D, ThIFAWVW:ET—%
vy MIBITEZREEBERIEDOMWDIEAMWT.5-7.8E <, +RICEIHRINAEWEZDTH D, L

T. INFEFTOEEBERNELBARLETILAASX—F1F, FENAREICKREF>TWS,
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Comparison of seismic motions in Hokkaido from intraslab, interplate,
and outer-rise earthqukakes of Northeastern Japan

*Yasumaro Kakehi'

1. Graduate School of Science, Kobe University

- NER (BAKRR, 2019) BRIEEBAOEREFTRETZIRATITIN, FL—MER, 799—F14 X
HEICKZHMEBENCOWTEHLWREZMA ., ZOM, BHl7T—49 & LT, RIEBANE WD BIlICER
TR2RTHEEEHL, BIICERT2ABAICELZ—HICHERI3Y 1 TOMEICL ZRILAERTOMEE %
BT L7, 72720, BARAELICLARW D, ERMENERZIVA TOMEICLZERHT—IDER
PN RIEMICERY, A—RETOLERI#LWVWE WD BELIH - -,

ZITZDOMERTIE, RILBEDIY A TOHMEICL ZMEH 2 ILEBETEB LT —9 BT L7, B@BHTIC
&, BBERHRTHRELA2003ERZTHHE (M, 7.0, IRF—TABRICK 2FE72.03 km, LUTA Ry
RSEMER) , 2011ETL— MERME (M, 7.2, [KET—TIEERICE ZFEE8.28km, UMY kP&
IF.3) , 20057749 —54 XHE (M, 7.0, BEERRPF-netlICE 2FE14km, UTFA RV hOEW

) EWDSMEDRFRBEHDK-NET, KiK-neti#BZE7T—9 %2 F o7, ZOIMEXRENIFIFAL T, HIC
TTEIICERPRILAARMICER T 2 ARAICIFIF—ERICTESR, LEBEOHBAREWNRICT 215G, HE
DETCEREHICREMABRZEL R, BBLZEABELEEZITLL,

ARV RPEOIREBRENMEVEWVWDRATHBELTEY, 1RV MNSOAEBENEEITEVNDT, BMICEZS &
ARV MPEOICKZHMEENIE A RNV FMSICK BZHEENE DEICKEREWVWSAR LN ZENFEEINS, HIC
3#EIC & BZPGA (Peak Ground Acceleration, INZEERKIRIE) DD & ERATIEAOE R =

KSRHO7 TORE R A2 ~d. PCADEESHAEZR2 &, FRICKL, LEETOIMREEL NILIEA R fSE
ONERET, 1RV NPOHIMBD2EEEZARYIIEEL NILIMEWT EHH B, KSRHO7 TOERIER %
R2E, INEFBICRL, 1RV RSEPTIRBREENRD DEHT 2SEDRIIERIRMDOREEHIERERICE
ZABDICHL, 1RV NODHIMBD2EEEARY, BEE2ATERERSNEE L, EREEHROREREDIRIE
[EAEREIIC /NI W,

PED&SIC, ARREOERBEE AR OIMEDILEBETOERAUT —9 DLEEN S, BARZEREIDEVEL
HORERFHIMEICELE BREFOHKITELEAHL>TWB I ENHEIND, FABADIL, (1) BROEWNA
Ry NSOEAKRF T, BROZFVNARY NPERREICKRERDIRIENAARE VW &, 2) BREDXRWVNARY K
OT, BEARBORMEDIRIEN /NS W &, D2HTH S, (NICEAL TIIRBFRTIIEEMNLRAZ BV
LZENTERL, 2QIID2VWTIE, 1RV NODERRBOREREDIREL NILIEEBRT, EEREOEERK
DOIRBLARILAEEICEVWEEZ, ZORREELT, 1RV MNODERNFHT 2EERLANLLZEZD
=W and/or EQEDEEE T L — MWL RS T A MERIMEET 27-DICERERD DIRENE S L

W, EWDERBANTENE LR,

F7, SMEIICHEL T, LEEDOFIINME & E5E TINERE OIRIEL NIV REMICER Y, FEMETINERE
RIE (BRRMEROIRIE) AXZVDICT L, HillE CTNERERIENSNSKBR->TWERIENHIYRETE
N3, ThiFEIEEXREBERRIC, LBEOEIMBIOEEDRBENAEZ L (X (ENakamura and Shiina (EPS,
2019)) T &Ik BEEZOLND, BREHAFLMETRE, AIlleEMOIY hT R ME, 4RV RS
OTHIEET, 1RV MPTIIHENTMICTBEETHDZ Z &b D, AZTRMEETUI—F4 XMETIV b
SZ MDA T, L — MNERMETIERBARE VWO FHIL, & - NNER (EEXR, 2019) IC&>THI
HARDERT—49 THEINEFHE—HTE, IRV IMPEORERNEVEWVWD ATHETBICEEADLS
¥, ORI/ BIMDOIY FSRAMIDWTHEARZFEARONDDIFT, Ihd XBHMICITEBRLI
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W, BRI/ EIMDIY b ZRA ML, MERYTEARKRIDEHBT 2IFEHEEICLEDT, ZOFXRZHAT
BICIE, ARV NODAIMERT, OILLB2EFRDEERMDD L NILHILBEDH4 S FRIEEARICE L
THEBIBVWEEZSZDONEENTH S, L, TDREAZBRICKODZDD, H2VIEEQEDRS
THEGET DI EICRkDZDOD (ZDIFAE, CEEROLELZRILAFEILBEEDOVNTNLTERE UHH
DEOLNDIEICERTIVLENDH D) IFHLVEET, FLVWVREDIBETHDZEEZIONS,

(a) PGA K-NET & KiK-net (surface) stations PGA K-NET & KiK-net (surface) stations PGA K-NET & KiK-net (surface) stations

a3® a3 > a3
Y £
KSRHD7 o KSRHO7 KSRHO7
4z 4 h 42
a1 a1 41
o cmis emis?
10 event P 100 100
A0° a0 40"
2011103109 event O
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200511115
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W 0 ¥ 0 % ()
40 a0 40
0 a0 a0
¥ 20 20 | 20
km s [ 3 km
L 10 o 10 — - 10
1 . 8 H " s
00 200 H 0 100 200 H 100 200 8
140° 141 14; 143 14 14 146" 143° 144 145° 146 143 144 145 146°
KSRHO7 (surface) 0305261824 vel KSRHOT (surface) 1103091145 vel KSRHO7 (surface) 0511150639 vel

b) .

*“”“‘”WM ﬂi‘ﬂ.(”.i"""l“‘\'r Hltp R — S

‘ “ %Ml"l‘lﬂ‘w’““.w“ v
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|
" event s il \l \ N " eventP | )g | = evem 0
€ om0 ——wwwdﬂmh JM“‘ “‘nf I\ "\ \"‘ ‘ r 0.000 -} ———WMMWMM#“W A‘JH"M\\ “ ”vJ € 0000 | Jﬂﬂw‘lr ) h .I\I‘H“ i
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. (a) 3MED PGA (Peak Ground Acceleration) D2/ %, (b) 3 HEDESERTMAIEDLE =
KSRHO7 (FIZERESEH) TOREER
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Analysis of residual data between observed strong-motion and
calculated one from a ground motion prediction equation based on a
prototype strong-motion database

*Nobuyuki Morikawa', Asako Iwaki', Takahiro Maeda', Hiroyuki Fujiwara'

1. National Research Institute for Earth Science and Disaster Resilience

ZX) - b (2020; JpGU) TlE. HALBEBTHET I OEE, AR, RIIEFARE T IBREDHE—FT—¥4
R—2DEEABIEL T, 2018FE X TOK-NET, KiK-netiZ & 22EBAEFICDOVWT, [RFH L UF-netic &
ZERIER. PSRBT —49 EHENT—RRAF—>a V)-SHISE U RABEINTWAHMTHEEETILICEDKE
BIRIEREMD T LSRR EEEL -,

—A T, BT TICHEEF AR AREL TWSB (Morikawa and Fujiwara, 2013) A%, £81E & FAE & D
BE (HhDWEL) OT—9%529H352&id. BT 2L ICFARXZOEDOHURPHESFARERDOIE
S5OZXNGHROFEMBRETIVEICDORNS, T2 C. LOBEEF T —9IRX—IAFAFRICE 1T ZERE S
Morikawa and Fujiwara (2013) O FAHEICK ¢ BiRIELE GHABEICDOWTIEE) holkd RET—9] %
ER L7z TDEE, E— AV MY ZFa—RMEEINTOWAWBEICOVWTRIEFY I/ =Fa— %
Aw, HhERECEREHICHT 2 BAHBENDZETHOTEZOEENEL TTFREEZRDOTWS,

D KREF—F] ICDOVWT, MERBECERIEHME L OBRRERFS T EICLY., BEIANDENBIEE
DERICEZ2BUBDASETED DI ENTREE RS, ThickY ., BERXOBEREENEREZTIZFa—NK
SRMOMEPL250kmIEE & W BVWERAISICHR L CERATZ 2MEEZBINY 22 & T, FIAIE, &Rl
ICEDCEASRDBRRBRIAEN DTS (FH - b, 2008) #:FHET BIFAICEWT, NRE - ZHDOEBIE
BEAWRZEHIREERY, BEORALERAEFNSE, —AT, RET—9] TEHEBTFAGBRICE TS
E5DFICHLET 2, ZODRD., [HRET—9] ODHHBREZDEDICOWVWTOFMAREETS, 22T

i, BICKIRIBEICE T 2 0HERSE GHIEREDISAIXERSH) OZUMICER L TRTEED 3,

© BxEZS -S15-15 -
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Effect of Source Fault Rupture Propagation on Residual of Spectral
Inversion Results

*Kazuhiro Somei'?, Kimiyuki Asano®, Tomotaka Iwata®

1. Graduate School of Science, Kyoto University, 2. Geo-Research Institute, 3. Disaster Prevention Research Institute,
Kyoto University

F3 - b (2019) (3201 6FRERAMBERIIDBERIKICANRY MM vy RN—=Uay (fIziE, EH - AE,
1986) #EAL, EMEOERFECRIFARDOY 1 MEEE RO T, HWTFHEEET IV OBBRFIEDRIE %
fTo7%. TITRONALEZFHICEL, FRAKRDOEUIART MDDL, HBA RV b OEBEBEFFYE, UK
BARDY A MM ZRRBBEETHRLIZED (LT, BRARERARS ML) OFIC, BRAMKEFEEZS
LTWBARYIDHBIEZ2RH LT & GRIF -, 2020) 25, AFRTIE, OARKFEDEIRE
BOWIREMMEICL 2 EER, Bz EDL.

ITIRBIEHE, BRARNNL Y YDRWVW2016FERAMERID7IME (M,:3.4—5.3) ICDWT, &R
,.5\\%/}?7\’\7 MLEXRSD, ZOIXSDEDRFEERRNL. ARV MIHLTEIRERARY LD
JI—F—RAEFDOIESDZIFREVY, Thi WU EBEFRHAITIE, BASRERIARY MLOIELDEIZ
RTINS KB &P, ARY MLDfall-off rate NERBIRICK > TEAD I EDEHRTE . T I TIRERR
BERARY MLaE 0 "EBRARY MURICE > TEFTIEL, I—F—FKE & fall-off rate (n) %4
Jw RY—FICL>THE L. SREABHGEERIEMEARERARY MLD0.2—10Hz& L
7. d—F—RBEEZE, 0.1—10.0 HzD&EE %0.01 HzER TIEZE L, fall-off rateld, 0.5—4.0 DEHE%

O. 1R CIRRELL. BEFBEID 7Sy MLV, FnetDMTROMEE—X Y MIL->TEELE. Z0D
ER, BHOMETHARERANRY MLDI—F+—FFEE L fall-off rateIC R A ER A MEKEEL A 5N
7=. BIZAIE, 2016F48 198178520 DHhE (M,5.3) &, HAlLREICHESINSL D —F—FERKE & fall-off
rate "ERD SHEEARIOSRARTE HICKEL, HILRAORART/ IS WMEREZRLE. —AT, Z0Oih
EDIE TRELKL2016FE4B 1902085470 DtE (M 4.9) DEAIRERIRY MUICIE, ESROARIEK
EHEERLONAGWV., #-T, ZOAMKERR, BEBEOEBMAHEE L W TEEOHETIEEVNEE
Zbhd. £IT, M, 53DMEICRO5NZAMKFMEIE, MERREAMOHEICLZED, EWIHFXR
MAELT, BARBEOI—T—RBEREROESDE %, RERODI=5 T ZILIIES {RE L /=directivity
function (Ben-Menahem, 1961) IC& > TERBAY 5 Z & & A 7=, directivity function DIFIERE & SIRERE
DEIE0.82ICIRE L, WIEDKEAEEILNS0HS359FEDEHET, SHEAREETHS LAZICONS
180 NEH T, ThZNI1ERBRTIERL, Boatwright (2007) DERZEBHARNERZHAES Y v R
H—FTHELL. 728, Boatwright (2007) IFEVAIZRKINEE (RE) #HAVWTHIEAREZHELED, Z
ITCTREARBOHEI—F—ARNEFERALL. TORR, L LM, 5.30MEBEDKE - $hEA M OHE
&, ThEThigERFEER (BR) NSN19LE, ETH L EMZFICI24EDAREHEES N,

BHRARERARY MLOAMKEEIEBRIBIEAEOREBICLD2ED, EWHEERGEZRIIT 5720, &
R —VBEEEAERAWAESH I aL—Y 3> (0.2—10Hz2) IC& - T, BAMES 4B T 2EEH
AR ERBCRERAAEHE L. TORR, RELEZKSKRFCMTHEOMBER ECER N S/mEA (N214°
E) RUKREBICAD > THREBERBABIE Lz &b 272, BAREBEOI—F—RARHEDIESD2ENS
WELABREEARIE, BRERREEVWIEVHSHZEOD, MEEHBL—RTS. £>T, TITHSN
EHARZERARY MLOAMEKEEITEREMBORIELCEICLIZ2EDEEZIONS. —A, BHASAN
Ly OHNEKRBWRRAT—9 Y MIEBZARIMLAUNR=UavItE>TELNZEREME LI
dA—F—RREUE, WIBCBEDISENHFNMNTOEDTHIHAENELHZ. RIINODOHEIC D WTHIHE
FEMEETV, BHLBBEFEREHETEZIHNEIDNP, BRI HMRICOADHETEIEICEIBEAR
DHEBEICOVWTIHARS,
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B - EIIRBI R E ARG KRBT ZEAT K-NET, KiK-net, F-netAi#iaEst, SRTHANEEST, A
BEEEBRRY NT—V AT LDBERFAFA L. AARIIREBAEN KFRALERHFE (SH2EE
BEFHH RN 2020H-01) ICE>TEEINTWS.
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Residual Analysis of Block Inversion for Estimating the Inhomogeneous
Attenuation Structure of the Western Hokkaido

*Yusuke Tomozawa', Kenichi Kato', Kiichiro Nojiri2

1. Kobori Research Complex, 2. Hokkaido Electric Power Company

1. EL®IC

AiER (RZFED, 2019) Tl 2018FiLBERIRRTMEZ S LB EFEE CTHRE L LABEERREERZINE
L. EREMYE. CERBEE (FHUEQE#EE) . Y1 MEBKMZ 7 0Ov 74 U N\—U 3 VEITICK UHEE
L, ZOB, [RRFERT—YICE DR ZToTVWED, BERFEERWEZERS /=Y 3 VERE
R Tdh BAsano and Iwata (2019). Kubo et al. (2019). Kobayashi et al. (2019) #8589 % &. 20185F4tiE
EREIRRSMEOAREDORIARYBEFFII[IRTOERLY BEXWVALBICHEESINTWS, AT

I&. Kobayashi et al. (2019) DEFIVICE DK FMEREMEZBVTEEIOY 74 N\ 3 VEIRAT
W, AEDERBUEDOHEICSZP2HEEZRET Lz, £/, CERREEEAHELRET 256, FHHEE
RET DHED2EY DENEROZEEZDHM L. FHEMHEZERTIFRERET L, Ad. BREICAWE
Tty hETOYIAUN=T 3 VEBTFEIE Bk (KEEFD, 2019) LEKDRSH, ARETIEE
295,

2. EERHERIRFEREICSASRE

201 8F LB ERIRRESMEDAEDOEMIEIEA LR L FEARET L7, HZIEKIK-netiB% (IBUHO1) TD
PR A LT B &, EIRIEBEIL45 km, Kobayashi et al. (2019) OB ETFIVICE D K HMERIESH X35
km&id, 72720, IBEESO kmLUETIE, EBE5DEMIBETEEMODE L B>/, PEEEALHALTT
Ay 74 YN—yaV@ifiaiToER. 2018FILEERIRRSHECAESORAL NI, AR (K2
IZH, 2019) D#8EIMD1.38x10"° Nm/s?& 1> 7=,

3. BREDOLH

GCERRFEEZHEELRET 256E. THELRET IHED2EY ORBITEROKE=42 9 L7z, 2018%F
EERIRREBBMEOAEDHKE (B F8) OBREREZERLZEISZ, FHEEZERLELANREICE
BRI TREDREREINHD Lz, MBI & ICFHE L 727%ZE X, 2004F BEEXTAERDHE T RARIC

B LED, ETOHETIHRBD LAN >, THEREEELERMAE S OBENMNAMERRICEY., BRE
BEDODTHEMEZRE LRI RNIMEERNDVMESH D EEZ SN D,

RIS, BREDZEEDFHEDRY OBEBICDOWTHRET Lz, BREOEEAHAEMICTYT, KREDZEEBREGMT%

Mg A7zoic. v/ OZMMERE (Bl A I1E. Wang and Takada (2005). %FH (2011)) OEZX A%=HW, BE
EMFRE BERRIC, HEERER (km) % 28R B DEERE A (km) & B W T R(h)=exp(-h/n OIFHEHTETILEL
Too 708, HEEEREBEr (km) (SEBEREN T /e 22 TH S, 2B DR & BREGRHOBRRZIBHEKHTE
TIME LR ER2ICRT, EERBRHEORYEEZER L AL EEEHMER L. BEOEEIHD

RUDPREZEL TWB I EETEEMNICHESRL .

SE 0l
RIEWRN, B —, BRE—B: 70y 74 v NR\—Y a3 VERICE D CILEERBORHERTELE - ERY

M- B MBREFEOHE, BAMEFRMEKRS, S15-07, 2019.9.
Asano, K. and T. lwata: Source rupture process of the 2018 Hokkaido Eastern lburi earthquake deduced
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from strong-motion data considering seismic wave propagation in three-dimensional velocity structure,
Earth, Planets and Space, Vol.71, 101, doi: 10.1186/s40623-019-1080-0, 2019.

Kubo, H., A. Iwaki, W. Suzuki, S. Aoi, and H. Sekiguchi: Estimation of the source process and forward
simulation of longperiod ground motion of the 2018 Hokkaido Eastern lburi, Japan, earthquake, Earth,
Planets and Space, Vol.71, 98, doi: 10.1186/s40623-019-1079-6, 2019.

Kobayashi, H., K. Koketsu and H. Miyake: Rupture process of the 2018 Hokkaido Eastern Iburi earthquake
derived from strong motion and geodetic data, Earth, Planets and Space, Vol.71, 63, doi:
10.1186/s40623-019-1041-7, 2019.

Wang, M., and T. Takada: Macrospatial Correlation Model of Seismic Ground Motions, Earthquake
Spectra, Vol. 21, No. 4, pp. 1137-1156, 2005.

RAES: HEERI O/ OZBEMEREZAVWIEE FAICE T 2HEMR, BEMORLMS L CEFHEN,
Vol. 7, JCOSSAR 201 1i# X4, 2011.
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[S16-01] Detection of Underground Velocity Discontinuity in Osaka and Kyoto
Basins using S-wave Autocorrelation Functions
OShuta Fukutome1, Kimiyuki Asano1, Tomotaka lwata' (1.Disaster Prevention Research
Institute, Kyoto University, Japan)
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[S16-02] Imaging the Kanto Basin bedrock with seismic noise and earthquake
autocorrelation functions
OLoic Viens', Chengxin Jiang? Marine A. Denolle® (1.Disaster Prevention Research Institute,
Kyoto University, Uji, Japan, 2.Research School of Earth Sciences, The Australian National
University, Canberra, ACT, Australia, 3.Department of Earth and Planetary Sciences, Harvard
University, Cambridge, MA, USA)
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[S16-03] Spatial velocity variation detection using cross correlation of dense linear
array microtremor records
OKosuke Chimoto', Hiroaki Yamanaka' (1.Tokyo Institute of Technology)
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Detection of Underground Velocity Discontinuity in Osaka and Kyoto
Basins using S-wave Autocorrelation Functions

*Shuta Fukutome', Kimiyuki Asano', Tomotaka Iwata'

1. Disaster Prevention Research Institute, Kyoto University, Japan
1. IXL®HIC

KIREEF & REPR M IS T ICKIREREE RISh 2 HBFEBICEDN-ETHY, ZOZRTEEBEIIHFEL LY
BIEBEICE > TETIMESNTWBBIAIK. 8 - fi, 2003; =ARKT, 2006; Iwata et al., 2008; Sekiguchi et
al.,, 2016). 2018FEKRRFILEOMETIIERE LOHBES NS THEHFAR L VBWENIHAE

h, HERAMEEICL2EEEENRONDEEBIC, BRETIEHTESETIVICED C ERGIEE
MOMRAB I RbhTWE (HlZIE, Sekiguchietal, 2020) . HTEEETILIIERBOBEREANEL T
ERRENTWB RS, ETIERICEDhTWAYL, BERZRLEONOT—92FALTETIVOZLHHED
BREDBETHS.

Pham and Tkalcic (2017) Tl Eihith ERFPKEHEDO B SHEAREBICK > TEFRE P KK —EFHER L EDih
TORERNEGE CELCAEZERNEDKREERELTEY, FLZOFEEFEBBREDLYKXVEEICE
ISEARETH B EMRTVWS. BENMDEVHIZVIETERA COEREIY MS R M+ KRE W ETES
HEUETIE, FIEHNBEICERE T AT, BEEREREEOBEES ROEINSAEREDFES &
WET DI EHIABETHS. Fukutome et al. (2020)Tl, BERFECHRSKER D D EH SAHBEREH ARV TK
IR - R TORMERE S MREEOZERIMEEREEHAAT. RARTIEA R MIEEPT & AR
IZ, TFEBECEROEVICKL 2ECHBRBRHOIRIBVWEELNMNITZIEEBMNE LT, BEOETIVE
RAW=EBmiERIC & 2 B 2EEBEEET % 1T 7.

2. REAM RO KIRTE TOECHEBEENT

AR TIEIRBRUO KRR TOREBE R RDEERFEEZD SSIKOEENHBICEA TVWE ANy MNofk% E
THL, PIYRNR=ZAEBICARI MLRDA M=V T T4 9% EA L%, BCHEBEREZGELR
gy YLk, TITIRRY Y ZICETES 2RV THRIFMHED TN TEHA % DIF 5Phase Weighted Stack
(PWS) (Schimmel and Paulssen, 1997)% B\ 7.

FEDWRIAD -, BMERF TOPSHREN LRI N TWVWBKiK-netD4E A =

(KYTHO7, KYTHOS8, OSKHO02, OSKHO5)DithxR ThMELHFDE CHEEM@TET o7, TOER2MS
(KYTHO7, OSKHOS)TIERARY MILETA RV T E T4 IWIDIRS A —9 A BENICASTBI & T, £%
TOREREMESINZIBREERBETEIEDNTE, TNOOERIBEOETINSFEINDIEDEES
MARHo7-. LML, ZOMO2METIEIBEEDETILAOSHEINEIRE L IXERZEREA >/, ZOHE
HAEZRTHEHICHTEECPEROBFHICE > CTHCHEBRSN EDL I RFELZITIIHNEERTINE
hhdEEZT-.

3. HEIKFIC & % B B KN
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WTFEBECEROFENECHEERERICKIFIZEEZERL, BCEEBRBIOFELZLUREET S LHIC

HRMEAWREIZT o 7. BRAROPSKREBRZFMBL T —RAnEERBSET V25X, BALLBE
DEF/RS X — 4 %52 THBILERE(Bouchon, 1981)IC& > THAIRTOMEMER ZHEL, 2. LRK

DFECHOHEBEESRRETZT o1

ARETIEIETIICL Z2ECHEBERORERISEEDT —Y TORMOBERAERTZIEICMAT, ER
DRIPEREHAREDNNTA—9 - BCHBEM AR T ZIETENETNIFERICKRITTHELER

L, RBEOT—Y TORNEITILTOT—9BEDEELAER L. £LRTA RNV IR TAILIDIRS
A= ETHIEBIETHRRELEL, TNEFNONRSA—YDEBNLREAZEHMITEZIEEENE
LCEfETo7. HIAIE, OSKHO2TKiK-netDPSHRERFKICE DK BMAEEBEET IV ZRE L TER
ERESELEEFROLERTIE, EBOSOERRITEERICHIST 2E5IMRENIMEEL 2D TRVWHE
PRSI/, BREFOEITHMEWG AL, #Hhio - (WF, 2018)ICtbR, T A TIXEBTICED 1 RV MDA
RoENBEH, ARV NMBRMFICEEEEZIOND. 5%, MR TOLEY, KYHERLEERBEET
IWERWERE, BREASA—9PRAFEIECHEERICRIFIREDERELTV, T ERE/S
n2 BCHEHBEEBOBRICOVTEEREAT->T, REFEERET OO LYMRHNBRBITNTASLIICF
EDEEEIT.

HEE : B RFEREAG KB ERMARAKIK-netDBE R EEHFEFEALE LA, BLTRHWZLET.
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Imaging the Kanto Basin bedrock with seismic noise and earthquake
autocorrelation functions

*Loic Viens', Chengxin Jiang? Marine A. Denolle’

1. Disaster Prevention Research Institute, Kyoto University, Uji, Japan, 2. Research School of Earth Sciences, The
Australian National University, Canberra, ACT, Australia, 3. Department of Earth and Planetary Sciences, Harvard
University, Cambridge, MA, USA

Sedimentary basins can strongly amplify seismic waves from earthquakes. To better predict strong ground
motions, a good understanding of both the sediment thickness and the internal basin structure is
required. In this study, we map the deep and complex bedrock shape of the Kanto Basin, Japan, using
ambient seismic noise and earthquake autocorrelation functions (ACFs). Noise ACFs are computed using
one month of continuous data recorded by the vertical component of 287 MeSO-net stations located in
the greater Tokyo area. Earthquake ACFs are obtained from the vertical records at MeSO-net stations of
50 Mw 6+ teleseismic earthquakes, which occurred between May 2017 and April 2020. Noise and
earthquake ACFs both contain P-wave reflections from the sediment-to-bedrock interface that yield a
consistent bedrock depth. The bedrock depths obtained with both methods also agree well with that from
existing 3-D velocity models. Noise and earthquake ACFs open new opportunities to refine images of
complex sedimentary structures and better mitigate the associated seismic risk.
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Spatial velocity variation detection using cross correlation of dense
linear array microtremor records

*Kosuke Chimoto', Hiroaki Yamanaka'

1. Tokyo Institute of Technology

WEE AW YA NEEPHTEEDHTEIEH ASThbNTEL, WET7 LA ESHEERBSEETILOHE
ICAWSLNTEY (Okada, 2003) . H/VIZth#EEOSEAOHE (B - A+E, 1971) . 2ROV
Y=<y FICEY EHAROEEELAHET DI LICAVLNTWS (BFRIEN, 1997) . EETIEMEID
EFEAICK DTS VI > TEERBEDORBELORBICAVWSNIZLHTLS (Wegleretal.,
2009) ., E=4 )V JICBWVWTIE, MEIOHEBEBREOOL T M RELE EENICTIR A B 720 ICStretchingsk
(Sens-Schonfelder and Wegler, 2006) i"% < HBWHNTWS, E=Z4 U VT IXFEBMNOBEARLRT—49 % Fl
BLTZOZEEEBHELTWSA, L LEFAARICEAKICZDT—9AEoANE, ACFEICL>TE
EREOHMAERELLERISNDZDTIERVWAHEEZ T,

ZIT, ZREMICZ DT — 9.5 B2-OICERBOEV Y —ICL2WME T L AR ETCEREICE
L7z, TEERBHICEWVWT, 100mDEAFRICSED > H—IJEP6A3-10% 12.5mEfETERIE L 15-209 D
BEBIE AT > 7. mItABICKRAKMDARRICEWT, 390 =77 L AIC&U312EDHBEINE SN
oo BNTARRISA D TANSVRANR=—RABEST A TZIABDKE2HD E ETRAEEHR Lz, s, 8l
BREmENS3.TkmD ) Z7HET7 LA ICEWTIE 1 FFEDRIEZ1TR>TH Y. T DEBIS= % StretchingiZD
=D T77 LV RAET B,

SonMEEkE. 9. SV —ICE VTSNS SHMBOBTICEYH/VEHELTZEOI Y

Y=<y TN TZI T, AR LEOIBEIOER[EEZHE L7, H/VICIZHE L TREKREO0.2HzIC
E—on@Hon, FHRBBICLZ2E5DEEZIONDD, TOEFELCRIFEAERON AN >, —F

T, AREI-10HZICHE E— IR 6N D, ZOEBMELEFZELW,

Stretching/&IC & 2 REZ(LOWMHIE. WEIOBSHEECHEEER. 2ABEEEICH L TiIThhd, 22
T, 125mERTHRELELY Z7HET LA OBYESBISAELOREREEHAHE L, L THADE
BAERBRHI-4HzTT7 1 V9B % L7z, BENREOMMMETIRIENKREZ K R>TWVWBE A, ThiZHMEIDHEEM
EREHICEKAONDZIRERTHY ., MODRBICKYERYKRSZELETZZD, ZOLIICHBLTEATY
LZENLEEECORBICEHELAWEEZ, ZITIRERT S, FESINEVDIR2DOBOE—ITH
Y, ARFRTIZTHICIRN, BRI TIXOSMEEEE WL, V77 L Y AR TIEI SISE, AIREERIE
ZTHAELL, TNIRH/NVICERSNTWBRZ DD, FEBEDTLEZLWI ENTREINS,

Stretchingi&IC& W) 77 L Y RBRIKUICE 1T BB L TERARORERLEZAE L TRES W EH

HREZE, AR T25% 2B X, ARRPRTIES0%ICELE, )77 L v ABEHE OHEBGREIL, ARRH
ROSIICHNTTELS. REHSNAEZEEOREIMEREINLTVWE I DD D,

© BxEZS -$16-03 -



Seismological Society of Japan HAMEZR2020FEMRERE

Room A | Regular session | S16. Subsurface structure and its effect on ground motion

[ST6]PM-1
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[S16-04] Seismic amplification evaluation in shallow subsurface structure for
response evaluation of long period buildings constructed in the Tokyo
metropolitan area
OMasayuki Nagano', Kenta Suzuki', Tomohiro Oguchi', Shigeki Senna® (1.Tokyo University of
Science, 2.National Research Institute for Earth Science and Disaster Resilience)

1:00 PM - 1:15 PM

[S16-05] Characteristics of teleseismic S-wave response of the Kanto sedimentary
basin: Analysis of teleseismic earthquakes with different size and azimuth
OYue Nakagawa1, Kazuo Yoshimoto1, Shunsuke Takemura® (1.Graduate School of
Nanobioscience and Department of Materials System Science ,Yokohama City University,
2.Earthquake Research Institute, The University of Tokyo)
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[S16-06] Estimation of subsurface structure based on microtremor observations at
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[S16-07] Velocity Structure Model of the Hakodate Plain, Hokkaido
OKimiyuki Asano1, Tomotaka Iwata1, Kunikazu Yoshidaz, Naoto Inoue2, Kazuhiro Someiz, Ken
Miyakoshiz, Michihiro Ohori® (1.Disaster Prevention Research Institute, Kyoto University, 2.Geo-
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Seismic amplification evaluation in shallow subsurface structure for
response evaluation of long period buildings constructed in the Tokyo
metropolitan area

*Masayuki Nagano', Kenta Suzuki', Tomohiro Oguchi', Shigeki Senna®

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

201 1R AXRFEF hE (LT, 3.11EXE) OFRICIE, RN S5350kmLl LN /- HE B TEELSRIE
ORBIHREEMREESIEA SN, I, RETAFEHTIXER1.L 3500 PRAEABRS N EHT 51t
EEHIEHIh, BEBEAEEOHMERECENREICHEL S X [KE, 2012], REZAEHEZOD
LARITEONAEAREIROLLETIE, MEBHOCPRABKINVELR >TW, 2O ENL, BHE.S
“3.5F R DHBRIBIE X, FICSEEEL00mM/sLA LD THEMER L ) REBORBHBOIEGHESNE SORE
ICEWRELEDDEHBRING, ZRRBHBICL 2METENEEICRET M5, KMERFOMEETMS
FUBYMOMERFOIRICEEETHY, EERFTIIRRMSTOPSREFZERICED T HBIBBERMES LU
AEFHITMINTVS, BEEICITIS0FEU LOBEBESEEHIERIN TV, BT —INEIL
HEgETHY, KMERICSITZINEE2EBEMNICTEMIT B EHE#LV, —F, BETIIERLETOMEE
B % B UREEE A MBETILAEBEINDDOH Y([Sennaetal, 2019], ThEFAET B EICLY, £E
O A THRMBE COMERNISIRE M T 2 2 &L ATREE A& D,

AR TIIRIRME TRBEI NSRS ERESMBETILAANAL, BHBICEODRAPEYOIGELMICE
T HRBREMBOMTENAETMEER L 72, XERDBRSHBETIVIZ2020F1BRROT—9 52 FAT
%, INSIFH250mERDADDIHIEA v 2 TE TSREESIHEINTWS(E), TOETILEBS
BEAEBORRMUBEMEAEGHLES I LT, REMBICL 2hEHRIELSH, MEROBEEBESES
DEYLEEFANT I ENTEEE RS, TENEBRTOMESIAVRER S, KRR TIEINTARERFICEHEE
BCEBINAHMEFOIRIBL NILES X =T L, ERELRIL2D1/22AVWS, BEL-BSEBEEEED
F—IR—2AHDSEBMUBDORIREMBETILAZBY, EEMERE T2NEBRHI S AN LAREREHE
DB =R RIEBEICERITICLVER T 2, ASMBICH2TELS2BHICHEL, WELICHLE

L, TNZNICERREEZRE L CRRIERBIT 21T O, IEREETIVICIEHDE T L[HILE, 2003]%
FATZ, tEKE L CABMEEE OEREE200FAEL, 2ERICLZ2BBOFEEEEH Lz, HhRAL
B CIMAE L 7 thBENC D W T, 205 TEH L B2~ 4RDRK,S, (h=5%) 2 R2ICRY ., BONEROIE
Bk, BBHIT) 7 TOPPBNEIKRTH S, JNTAERORAULRFZEENREST S, BaBEAEE
DB[#57K - fi, 2020)ICE D ZEMMH L VABESZERRMIFEAMET VL EBEL L, XBREBHED
GL-6mIB T L2 hER%E, BMETILAOAAMEEE LTHEL, BEYMOEREEBEITET
Bot, BEVMORABEBZERADRKENSEMISE %Ml L /2R E2B3ICTRT,

BDVERICCGMTZ2FIA S TIRE £ L 7,
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Characteristics of teleseismic S-wave response of the Kanto
sedimentary basin: Analysis of teleseismic earthquakes with different
size and azimuth

*Yue Nakagawa1, Kazuo Yoshimoto', Shunsuke Takemura®

1. Graduate School of Nanobioscience and Department of Materials System Science ,Yokohama City University, 2.
Earthquake Research Institute, The University of Tokyo

lZC®IC

KIEBELHBERM T, HMEOREICH > TAHHM U LOPPRASBMEE (T, REAMES) 1EE
TEHZENMONTWS., ThETCHEEEBRMICOVWTIE, ZORBETRE LEXRMELBIANRELT
REAPHEFOREA DX LICEAT BHELS1TTHNTE[FIZIL, Koketsu and Kikuchi (2000)]. —FA
T, BEEICIEMeSO-netH AT ICEER SN, ZOEHKLHZEHLFIARIETHY, RBMEOEMKEZHWEAE
RUEBRMOSKEEB BT T ENTAREEZEZIONS. BROBHFE L TT7 AN TERELEZMW7.9D
WMEREDSEELVZDERDOERGHADRETEEE LSS, MEEBTEEICHE L THEEBIKELA
ZEHABBIN[F)I - th(JpGU-AGU 2020)], HBERMMEEDETICERTHZ I ENHFEINS. FAHR
T, BiESAW/-ARHEREZMOBERT BB L, MWERBEEAAABDOEMLR S HE%BINTHEIT

L, HERBOSKIGEDREE FHUELERAL.

T—4 R FE

MeSO-net$ & U'F-net Cidfg S N7z, EARMBER A SERIEHM30° ~80° THRLE L = EDRE 2 FEHf L
o, RATHICBT LTS AAM, XTTP7Z1—F=7, AZVTRELLZMEBEICMZ, 73RH, /N7

4, Za—V—JVRTCRELALMEZBMTHEFTLE., ThAETNROE—XY MY I =ZFa—KNiE

7.1, 6.9, 7.3TH5. L, Za—Y—F YV RTRELALHMEDRBICOVWTITHMEREKEIEI+9THD &
HFEINLD, BHETD/ A ALRILNEN 22720, BRI SBRATEZ I &I L. BRKRFREHRIC
MA, FEEARS I AL —Ya VICKZEERBEEMITICER L. 28 1 R TEETE 7/ [Koketsu et
al. (2012)] #{RE L, MEREEDFLMICIEZOpenSWPC [Maeda et al. (2017)] =B W7, @O ESFE T
5~20% & L7z, Il - fliJpGU-AGU 2020) & Bk ICEE R DixiE% 2 & L CREREZ L, SIKREZHRED

IXRIF—%TAELA. HERIRILF—ICDOWVWT, HEBERMADF-netBAIROIHEICK T 2HERZTLAD
MeSO-netEBI S DEDEER (LT, #igXR) a3k, HESHEICH T BIEEBROZEELOFHICDOWVT
AT
fRATIER

TIANENTATRELEZHMEICOWT, HMEEBDKERD TIE, SEEZORMENMHEBRAMAICEWNT
5~20BRERBBEBIND I EIHRTE L. COBMBERIZETTHRALEREBEORERMELEETZED
THY, HWEOHRBELAMAICKSY, AREBRMMNTIHERMMEDSKE & ZDEFEBDICHWT, HIE
BHHEEARTRELRMEFNRIA TSI ENESNCAR L. T, MEEBEEN3I km&L UFEWSRICS
WTERFIEDIRENKREZ K R2ERAN’RONZ I & 52HER L.

FHEHREAH I 2L —2a Uh ol L AIBIEREER SN /ZBIREREZ MR L& T 5, KERDDSEDE
PR DBRENEBRMAN TRELL RZERALBRBRTEL., ETYIal—2avicdy, AHLEE
it EDOSKICERMERMAMER L TR BEI N, ZTOREI’IRAZMNICNS Yy TINZBERTH S
ZEEERLE. ThRAbLE, RMMEORKREFIAT 2 2L CHERMOSKEINE 2 LENICFHHCE %
BEMEAHY, LUFMATMAEEDZVENHS.
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B R IR AR DF-netd & UMeSO-netDthERF L EFERH L E L. HEHBH VI 2L —Ya VICKEER
RAZEREB V¥ —DE L @EPRIMERGY CX600M1/CX1640M1(Oakforest-PACS)&EFIAA L £ L7=. A
7213, ERIJURP <2020-S-04>DXiEa S I3 TEBL X L.
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Estimation of subsurface structure based on microtremor observations
at Mukawa, Oiwake and Hayakita districts of Yufutsu, Hokkaido

*Shinichi Matsushima'

1. Disaster Prevention Research Institute, Kyoto University

TR30F (2018%F) JLiEERIRREMEDRICEN R EDWEDN S K ALNIILBESBHERBOT M DE, E
BEHESD. BEEARERICEVWT, BYRE & BB E OBRRZRANSHIC, BRHEBSENZEREL
oo WEERIZ, 2018F11H22H~248ICNT T, ZNZTNOMKICE W TERIBEERR VT L 1 HEIER
BZEiTo7 ZNTNOMKICE T2 EIBBEFRARICEITEKELTIARY MLEEOE— 7 IREIE S % K
e, E-VRBBHIERY L ABERNTREKELT 2HBXEBRAL &L BMRAH o7, KIS
B ZENENFH KB ERMARATOBRBE M (K-NET) (B KB 2R, 2019a) OBARDH 27
. TOELICBVWTERBBHRARTT L A HERUZIT o7, KNETTDR—Y ¥V JHREICEL 2 H8EES
DB E)-SHIS (B KR RAMTIIERT, 2019b) DREBEN S, REH ORI ICHIT TOXEMBEEE
TIVEER L. BRAKFELETARS MU & EBRAAREDBERISRABRICED £ O ICSKEE (V) &
BEZRELE, INODOREBELEATTINE LT, ThEINOMX TOE [MEIERANICE D < BRAIKFE
ETARY MLEEDE— VIREEDGRAEES LD I, ERWPEBRAROEEZRE L, AHROERAER
HHoIE, ZEBBBEORKEDHDBEEICEANSINLLD, BEDRAEIIV,=600m/sDELY &EXVEZX
REL, BRMEBRARKTRESNAMBEEBEN SR LEZEBOTmROIAVSY—< vy TLY, HKIC
LoTE, BEMRRSDPBEZTIEIEFEL, TRICHWRESSHREEM TH /LI ENTRIND, S1&
. IS DBEEEAWT, MBIBREFEOBERUFRI0FE (20184F) JbiEERERRERME DER D
B BICOVWTEHEMICKRET 21T,

B AR TEHARAZAZRIEMRNERZER A SH2EIAIET LEHEE (Ye Ting) KOBLHRX
DHBD—ETH D, MBERD—ERIL, JISPSRIFE18K19952D IR IC L W EREL 7=, £/, WEVER
&, EEERERERTEMTIRORISHESEIZ (LB, FRAEHR) & SIBF AR, TEKZ K RX
TR AR, EARERTARR (46 REPZRAEHIR) . RIGHIAREEH. kAEBKS LUR
EMREOEE CEEUZARK, MTEAK) (%) OBH%E2B7E, BLTRHOEERXRT,
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Velocity Structure Model of the Hakodate Plain, Hokkaido

*Kimiyuki Asano', Tomotaka Iwata', Kunikazu Yoshida?, Naoto Inoue?, Kazuhiro Somei?, Ken
Miyakoshi?, Michihiro Ohori?

1. Disaster Prevention Research Institute, Kyoto University, 2. Geo-Research Institute, 3. Research Institute of Nuclear
Engineering, University of Fukui

HEETFHIEEAlZ2RBICE L, RAE% LU EBHEBICEEFNAELHFTHY, FTHEOEKT

i, HEETHZ2HELHRZMETIERE - RESEhe OMPIRREZ2LTWS [KXH -, 1994] . &
FETHFOERIHPEROLEEEHTHY, LATRADERRF—) VI TR, THELSHHFHE TOHBED
TISRET,325 mTCLEEBREOAKEISEL TWS [HuEE B HFAT, 2004] . HETFICSH T2 HMER
EE LT, BESZREHKLEIIGSEFFHAMEBICLKZ2EDMHMONTVWS. £, HEFLHAEREMETORE
EHEIEM7.0~7.5TH Y, =FEHEFEHI,H14,000FF1L41%, 2020F1 8 1 HEFEADMMERZBERS
0.02~1.1, SHEIVCELURDORERENITIFO~1% LTSN, REFHETIFAZ Y 7EIhTWa [HER
EMRHEEATHEREZER, 2020] . INXTHETLHTIE, BH - RANABEEOEERE, EWER
T, BERFHARENTONAZEOD, HEBOIEBRICKE KEb2ENBESICEAT 25MAREIFE
AETHNTWEN -T2, AR T, HETLHFICEST2MEESFIAOEE LS HBERICEATI2MEDILT
ICET 5720, FICKERDOWENT LM IFEEZTWVWEBISFRE COMBEEZAET L. MBI T7L AR
EOHERICMA, BEORIEHMEFEOHERENY AN, HETHFOFMMBEETTIVEFZICERL
7=.

WENT LA AL, HEEf2a (HAK, MHR) , db3tm2tthss (KMI, OON) , GARET1#hsa (NNE) ODFt
S5, 2017FE9H25~28AMAHICEREL7Z. AT, RNFERI0~12 mh SHEAHE630~1,380
MEX CDS~6IEADERDIFROE=ZAFT7LAMICL 38 %=1To7. #ESHILE-3D/5s (K¥R) &
SMAR-6A3P (/N¥#R) ZH\W, &%ICLS-8800TUNER L7=. L TEIFEEERKICSPACEAZEAL, $0.3~10 HzD
g (MAERENE TENSVNNETIES HzEX T) THREREZHEE L. (HEREDEEIR % RayleighiE &
AE—RTETIMET B EICLY, BEMRO—RTSEEEESEZHE L. RBHBETIILOBEEEDON
TA—=HIEI-SHISV2OHEDICHIZ, BEEDHERFE LKL, FREMBICOVWTIEI~2B%2REL, SEEELE
EOmAERRLE. &£, FHAMDOONPKMITIE, 0.5~1 HzOMIEEE 55T 570, V, #0.8
km/sOB%EEMT Z2RENBH o7, HEI NV, 3.1 km/sEERE R, EBEICEVHAKPKMITH2.9~3.3
km&3R<, PPRREDOONPNNETIE#T.6~2.0 km, MHRTH#O0.7 kmTHo>7. £AFHICV, > 1 km/sD
BARBEBICLHDZEEAKREL. V,0.6~0.8 km/sOBRIEEHRIETES, BHETEL. IhidhE~TF
MEFROBNIEBOEBEZRLERIGL, HETLHEREETD/EE TEHEAERILEL TWELHTHS.

RIS, WMENT LA IFERVCEBEORIGEMERE [(GHAR, 1981; {k#k - fh, 2019] OFEHRA,ASI Y b
O—JIRAYMEREL, R754 VEBICK 2ZBHEMBICE Y EREFLTHFO=RITEHNBLBEET L EERL

1=, BT & SREEEE DX T I1E, £ - b (2019)IC & 2 E ¥ BRI R 5T E b EIREAHE D i
BEEERREMB T LAICKZSEEEETIVABBELRTZZEICEY, R LE. BoN=RTERH
BEFIVE, BET7LAPRIGEMEFEOHER LA, HETHEGHEICED > TAETHY ICHBEBED
FLBRDBETIVER . BBEDISHISV2ETILDD B, WEFLHFOMY 2 AR TERLZETI TEEH
ABZETEBYERIOLEOMBEEET I AERBL, EHRERVDREHEDOHESHD
Tal—yavEFTok., ThENYIaL—YavERABHT -9y BT 22 & T, BEFEDI-SHISV2IC
LERT, EFILDREIN L EHERTE .

HEE  AMRECEMRFEET BRBME - RRAE IO M) (RREE : RRAEMEMRA) O
—IRTERLELL. HEBT7LARATIE, ARSI T 7T 2 AR & — M EIEA bt R IRRHR
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Fig.1: Phase velocity dispersion curves and S-wave velocity models
in the Hakodate Plain. Map of the microtremor array survey sites is
shown in the top left panel. The purple lines indicate the seismic
reflection survely lines by Sato et al. (2019).
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Direct estimation of Vs30 from SPAC or CCA coefficients

*Takumi Hayashida', Toshiaki Yokoi'

1. lISEE, Building Research Institute

RN SFEI30mMDEHLSHEERE (Vs30) (&, HEROMBEEIEE OTMPEER & SWEE N H B &N
montTsy, HEROENY T IDOBELEEZEE L THESFRS LUON\Y— RN, BEARICSITIWE
RETFICBVWTRAMICEVWLONTWS., [MRMEADVs30%EHET 2FEE LTI, BREBZHEILDEEH
E, Mo E (MM - b, 2005) LRIEER (Wald and Allen, 2007; Iwahashi et al., 2010) H» 5 DHEE
BREDLIRICHZDFENMRESINTWVS., BEMEIEERD SVs30%HET 2156, 7L A REICL > THE
MICEONESEEEBEICEDODVWTERT2FIEN’ RN THDH, BFOBRICEVWTEHINS
RayleighE DA HEREMN OSIHEREBE =N T I & A< Vs30%= Kk B FiE (Bl Z IEBrown et al., 2000; #t

g - /[, 2000; Albarello and Gargani, 2010) £A< ALWSN T W3, Hayashida(2020JpGU)IE, #mEE
DHIEREAEAFA WS Z & T, SPACE (Aki, 1957; Okada, 2003) D#IERERME D H HIEIR T 2 SPACREN,
5, Vs30ICHEHL L /- hBEFERIDEAITO TN TRETH B I & AR L7z, THIESPACREEVs30E DREICMH
SHDHEBERERINEET S EAETEBLTWVWS. B L, SPACREN SHBIERD A4 ST Vs30% £ AR IC
WET DI ENEENE, BEIEAEOREECLCEWVGY 7 MY 27, BREOIMERGZICEESI AW
=8, BENI OBSNARBHBOREN YT SOFENTEEICKLS.

AFRTI, £, EEICERLEIBLN DA S1,901/889 — 2 ORERHAR E )L H S Rayleighik DB/ A EE
Ex1-20HzOHEBETEHL, 7L A ¥EAE5~30mE LEBEDTmEDIEEICH 1T 2IBHRSPACREZ KD
(£49,426/8389—>) . RIZ, ZNENDOSPACREAMERFEAIH S #R S 58%120.9, 0.8, 0.7, 0D {E%
% B D ERE A 10.9, f0.8, f0.7, ---f0.0 (fx) EEZEL, x&Vs30DBEAMARERAN. ZORKR, FEOE
VY —EERTOVs30 & XICIFEWERREFRA D Y (R1IC—flzxRd) , MEERICE > Tk 5Vs30%H#
ETDZELNTRETHD I EAHA L. ARFICE > TEONEREBRRE, BHARZRMHEAAKK-netDiR

BitiRE TICEH L2 IERSPACHERE (=RLIEANE) IER L TVs30D#EEARAAE T 3, BHLEHA
SUICKDEHEERET 5 & TVs30BREET &N TEL (H2IC—FERT) . £/, 7LAHER
%0.6mB LUV TmeE LAZCCAKICL 21BN T L 13RE (Choetal, 2012) "o/ LNBCCAKREUCRLTH
BRDWRETAIT o7& T %, CCAREINS500-1000IC%4 % FEKE & Vs30DHEEEIFE <, CCAREASD
V30D EFEHELARETH D Z & DD o 7. SRISERERHRTORIAEFEEE TSI LT, AFEDR
RitzB#E7.

B AR TR, (BEfF) BXBERMARMA 2L TWBKIK-netB A RDPSKRERHZAWE L 7.
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Study on Seismic Response of the Aratozawa Dam based on
Temporary Seismic Observation Data

*Shuji Kumagai', Shunichi Kataoka®, Hidenori Mogi®, Hideki Nagumo®, Wataru Okamura®

1. Tohoku Electric Power Co.,Inc., 2. Hirosaki University, 3. Saitama University, 4. Tokyo Electric Power Services Co.,
Ltd., 5. KOZO KEIKAKU ENGINEERING Inc.

2008FEF - THAEMEICHS VW TEERY AOBEEERTEINI N XKIIEEDHESOERERE HITT
22 EaBMELTY LADCERBMES N 2EHL, YLRVY LADOEEEMEIC D WTHRET LT,

1. EREREESAOHE

EREFHEEAITIX, MRS LEZHDET 2 —MI00MEBED=AHDIER3MS (FHREANSEMIR) O&F
A SICHIEET 2 2015F L WERELTWS (H1) . ThETIC, FRERY LDEITHE LIEMIBELUTOD
NMEERORIE~ILBEM S THRE LABBEORENELNATVS, — KIS, /4 XLNLANEL, BT
FELEMIUTOMETHEPRRUSKIBRETH 5,

2. YLRUERRMESASDOY 1 MY
TSRS AR THRELIMI7ULEDOMEIC L 2EENEENARUTRERY ADEARHFEERAWVTARY b
WA YNR—=Ua V@i ATz, BTCHERATZ2HEICOVWTIE, RSHMESNRE Y LEEROLRY
FoTEREBREEZT o>z, BRESINALERR CRET2711km) &, [T & YIFEH2 3IkmEZWERE
ol £7-, ERRFHEEA SO THENED DM AR S HAAM R TER S N2 RBRICILEURENISE
i@ (Kawase et al.,2011) %@&EE L C—RuThBEEDOHE%Z1TV, RKEBEW14mE Y FERILVs700m/sbl k&
WE L,
ARG MLA Y N—=2 3 VENTIE, FFERBRREZTESE 2010, At OERIBIBIFEOMICKE - i
(2019) ICLZQEEHRELGICINA T, BFTHELONAY A MEHEEREMICIK, —ETAROY A b
BFHEORENBEZICENZLD, 1 VNN—=U3 VTROLNEEBRARI MUIZRE 71 v NTREHRERR
RYMVERELT, a0 Y A MEMERDE L, BRI2ICEEDOY M MEMAERT, YLEBRICH
294 MFEIXTOHZL T OB EEERE Tld, 6HzfHATHI1.5MEIC7 2 2 & AR EZBIBIEIBRIUTTH
Y, ARk Y EMEW, —A, SREEE (10HzLL L) TlE, YLEEEE AthRIEAETHY, ZRATIE
BECH . TOZEID, FLEBRMOIFHBIIEBNAENEEEBLTVWREHEIN, PSKRER
R (BEKY £L£:5%,2018) EH¥BET S,

3. YLREDHEEEROHE

S LIREDEEAAND DI, EFRABAD2 RTFEMY I 2L —Y 3 VB ET o7, §LRBEETILD
TERICIEPSHREBIFERICE DK 2BOMBEF L AMMLAE (H3) . A48, §FLREKIE, EFILERICNEES
AWEGERITICL YNMEELZREZEL, AEOHECTRABTHRELL EICEE LG/ G,~ v g% AL
MBI T o> T W5,

YIal—YavIilL > TROLNERKRERVAEDEERY (¥ LEEE/AH2E) 2H4ICTRT, ¥ LIRK
OHERERFMEIZ, KRECTIE2HZ~4HZHEICBRROZEFNRE SN DD, BFRIIKFRAKTE1.2ERET
Hotco 1OHZU EDOREREMHEEH TEHBEEABBIER SRV, —FA, KEDOHERIE, 2HzZLL ED/NKIH L ZEED
WEZTRESHAETRICAZH, BERIISFEMICTEREUT CHL>, TNSOERLILS, KETDY
LEBEFRDRFICEENZ T LIREDHEIINIWVWEEZIONS,

4. F&oH

INSDRETH S, 2008FEF - EHAEBEDAERRICTIERY A TRKIMEERHE I LRSI NER
&, ¥ LEBEEERELOBES S LARKOHETIZARL, YLARKICANT DRIDERMICH > AREENATRR S
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N3, TERY LAFDTIKIEREE LRIk (BIZIE, Yoshidaetal,2014) Z &PRIERY LADEEHE
AWEEBRBEOBREFTICEVWTY LDEREICTRARY F4AMEEINTVWS (BIZIE, FH - 1,2014) 2&
N, KINBEEOERERE L CARBREIZRLABANY LICEIN 222 EDEZILNG, BE, FERKRDY
LDHEBERICOWTASEOREAEMICHERT 5I1C1E, YLD R %REMEE TR T2 2 &2
BEThHD,

XITRER S ABREHREEA V)L — 7 [BARTKE FER—, BEXF RAFA, LBESEH ) , RREN
HD (#) , BRER () , BARERER (%) , VYA 7B () , RIEEHD () 1 KL 5HEEH
il

R ARFTETOICHZY, ERRICK > THAINATRIERY AOHMELRHERVIRTICL 2HAYE
EERAIETWZEEE LA, £, () MEEZHRFAORERICIETERY AHEDOQEE TREW:
EEFELE,

SE L : Kawase et al. (2011) ,Bull. Seism.Soc. Am.,Vol.101,No.5, 2001-2014., &2 - b (2019) &
LEEIERAE Vol.84,N0.756,171-181., — M EEAN BAKSY LR5E (2018) ,K¥ LA=i§No.243,
5-46., Yoshidaetal. (2014) ,J. Geophys Res.,119,D0i:10.1002/2014JB011291., &=H - ft (2014) ,is
E¥R2014FEEMEF KK, S15-P19.
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Wave propagation analysis using deep borehole seismic observation
data

*Tomiichi Uetake', Kazuhito Hikima', Akihiro Shimmura', Masatoshi Fujioka1

1. Tokyo Electric Power Company Holdings, Inc.

1. IXL®HIC

2007 TR BhEHHE (M6.8) IC&Y, HIBNPRERFAREFATRMEEDOHEFARRIND E L HIC

it Al & LB TOIEEIRIEOEWVHASEE SN, ZOREE L TEMOEWHEEIC & 218 & Hhiggs

DAREMMEDOHENMERINTVS. BHAOMESASILTO—RE LT, KFEEA—Y VY J/AEZFMALE

BN ETE SN, BthEA TIEBIROMERER—) YA EFMALALEZ1022 mTOERH2014F ICBHIAR
[Fujioka et al.(2016)] , #Ehdu{8l TIEFRICHEHI L 721500 mFL TOER A 201 7FICHAB S Nz,

2. HIBENBPRERFHEEMICE T2 KEEHIDIRNR

KZEEHA ST, BthEAIcHIEERAMERICIEN SN MMEREAL2FIB L THEST2ERE L ST
(1022 m), ExibibEICEHRICTEEI L 7ZEFL(1500 m)D2ETH 2. mithsid, @mdbic1.3 kmE#NhTW3. ST
e A E < ARE EIC, EALIIEREMEICBLTEY, NhT2MBERDEINKRELERL>TWVWDS
(HABLETHE00 m) . KEESASOAEICIE, Y—REINEESH(+2000 cm/s?), BREZEEERMNE
EEEt (22000 cm/s?) , AR OBERERESNIHSN TS Y, MRICIFY—REMEES, BEREHE
BMEEANIRBESINTWS. NFREBOBZIEGPSTRIES N, 24 bit, 100 HzY > 7 v 7/ TEBINTH
nTtws,

KEEERBIALE, B EEOERINIAETRT, Y/ ZFa1a—RKMHI42BABMEFXEELTLR
W, ZDROHMEEBZZHMEDREEIE, BHHISENHEDRFOH 1D, MtmTELONAMETR
AKOMIE, 2019F6H1SHDILFEBHDOMEME.7)THD. £/, BBEILTRETIMEOERES

&, 10~20km»'% W\A%, 2020F8H6H DFTREFRHMADME (M5.1, JR186 km) D& D EFHME
EB/LNTWS,

3. KRE - thREOERGE

SHERUVEADKZEEICH T B ER EMRICH T ZEF (EWHKD)DSEHESEZHICTT. ALEDRZHELNSBER
THAWM D I=SENEMP 29 DMUBICRZ LD ICHATHS. £/, THLHEICAI > TERMENIE,ILI
ICRBEDITETE ZWARTz. 28, REIEINERERIICEBRIBBIDSNIZIEC TNANRR T 1 IILY—%MFT
oL, EERFICELTHS. ILELHFKOZAEDOMIRIEZ, PSMEBETILALEEINZILELNSHEAD
SEDOMEGBEHREO2MEDELZ AR L. SENMMRTRITLTENIE, ZOROAEICASKEE RAHEDR
HORDOLND. MFREFORICEINNTIIRIE, PSREETILASEESINZMRADSENEDEERZT
H5.

HMEDOREICEL > TENLRERENER D720, EEOMO/NE LHE TIXERSHOMGEREOE VR, &
FOMDOKRELMETCEARORVER E A >TWS., £/, BHLEEOMD/NE AHE TIIBE GBI NE W
&, AFEEDOSHE/NILZADBEERTHNIE, RSN SORILEEERICAZ & FRINDD, EBEICITAGFED
BB Cdh > THHERAMRRERIIRVW AR WMERANH 2. EEHOREN, HEAPRRICLY, RBTH
BEINTLEILDEEZIOND.

LED SHRADEEFREIZ, BORPSHMEBETILAOSHEINZEEELSZD, EHAOMETIEFHELVER
WMEEAH D, EVWHET, K- HBMREORNMNIERIREXZEVWIBRRE, FEAEZEHL TROAHEEZ
NISEIRTZ 3, F/-, BMIOE THHMRADERBHITBRVHELRZ T 5N S, BFHEEIHNSATASA
ENZNEEREVWEIFEZIONT, T/, SALEEATHERANGERZ I END, HMTEEOTEMMOTEL
HFEZOLNS.

FEERMEDIHZES (2017F128158MA4.1, 2020FE8B6HMS5.1) , HERIREISEVWEETAS T3 &E
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Zbh, AELSHRADEEREIE, FEPSREETILE—HT 2. LHL, 2DDMETHRRHIROSH
HEHELE->TEY, 2020FDMETIESH, EFL & BHMRRELRA PR THZDICH L, 2017FDOHETIE

EFLCIRRASRD R TE 2 DDSADRECRIETRETHS. MMEDORF TRENMNIOBRLRECER
278, WTIBEDTEFRDOREIZRATIMBUCRLDZEELTWVWS.

4. BbYIC
MBXNFRFAOREMOKRREMES AL HZEANT, ALE (GL-1022mK% U'GL-1500m) & HiskE DHMER
GREMERZRE L. b SHhRADEEREE, BIRPSKREEREESMNTH2D, BEHOMETIIHR
BERANBREDEANH D, T, HBOREMMICERT2LH0N2EERINOTNERE TSR, §
%, SLIIRFEZEDDIFETHS.

3R

Fujioka, M., Hikima, K., Uetake, T., and Isaida, T., 2016, Deep vertical array observation in
Kashiwazaki-Kariwa nuclear power station, Proceedings of the 5th IASPEI/IAEE International Symposium:
Effects of Surface Geology on Seismic Motion, P204E.

KK-Site Deep Bore-hole Observation Velocity Waveform EW-comp. (M: JMA Magnitude, D: Epi. Distance, H: Depth)
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Influence of medium between surface and borehole seismometer on
borehole seismic record

*Shinako Noguchi', Yoshihiro Sawada'

1. Association for the Development of Earthquake Prediction (ADEP)

WEHIEECAIOER /A AEBEBET 2720, HFEKOR—) VIARICRESNDIHENH

3. RICEREMEHRATRER /A XOBREIBHOHTEETHY, ARBRBEONRIBZVAAKREWN. F
7o, HRIECHGREOERG EREMBICE 2EBANOHEEZRITLWVERICEFASNS. AAHHEF TH
RENBEFICIE, TADPLDAGREBRORENSDRIEK - BICRNEEZN 23T THBED, REDOH
MRREIZNS Wed, ZOTFTANRNDRBOHEBIINES KRB EHFIND. —AT, LEOHMELHED
MERORBHMEBOFREUNEDOREZR T H2RE EH - HiE, 2014) tH5. AMRTIE, BHE
BHFFIC & BKiK-net@BE A DREHREZAWVWT, AEOMERZENEZhLY LOMBORXEEZZIFEDONEN %
AET 2.

9, EHRRAOKK-netFH 18 TOMERHFEANRS. BARICTALSIFIFREAGT T 5 EDEH
HEDDD, BERRERIIFS0kmLRE T 2. EOHRBECZRERH IIKL THE. BER - GERRICLELA
WERRI = DR ZE H Y BT 2DICIE, +DICEROLHRAEFEIVEE LS. LALEMBAITIEIETDOS
L—bME - FL— MBI ZIRENNS KRB0, 7TEASRTIE30EY MERFEOREHZLIMELONA
MNofz. BEMEICOWVWTSHED10.24BDI A LIA VY RIAEEY, TNICI0%D YA U F—/R—%H T
TT7—) TIRIBARY MLESTEL, E5120.4 HzDParzen 4 Y R aNMNITEBLTZ. B5NEARY
NILDIKIE2R S DIEFEF Y % KEEDIRIBARY ML ET 3.

ERZFig. 11CRY. MR (Fig. 1(a)) T, WEDOHERICH MO S FTHA8 HzfHE & FDICIRIEN K E

W, 29 LERBUIZALRESR (Fig. 1(b) ICEA#ALNBRVWT &N D, MRMIADMAICK BIBEICE D SHER
N3, —ADAKERERTIE, 1Hz, 3HZHAEZIELHW DDODADALND. Ihid, HhRLHSDRITK
DERSIBRICHERIERBMEEZOND. $4bh5, ARKRDKRILRS DAFE, 4/31F, 4/56E.&7%
2L, ARTREINSDRRORGFERDVASTREITEHE L H > TRIEMET$ 5. AADORERET —4IC
EDOKEFDMFR S FALEDIRIERAR Y MUEE (Fig. 1(d)) ICIRNZE—JDAEIX, IhoDRFERKREIC
MY B.

ZOANBENZERBMIFARS EBEEORMEREES LUAFEOARFBICEKEL, ThiY LAFDOXREE
ICK ZHESIBIRE EBE{RARW. LHALADYS, ZORENBRVWGEILEDIRIEBRARY MLIERESH I
Blicim s &, BIZILFig. 1(b)D1 HZAHED A TORBIETEH L T3DDIREICESLSRAATWVWS., ILER
Eh BRI EFIAYT 258, COBRKPBETCVWIAREEEEZERT 2HNENH S.

INOSMREAERDARY MNLDLEE E>7EHEDHFig. 1(c)TH . INIEE)DYEBEICHIGT 5D, LI
MAREEICK D E— I DOAE IR DEREICHELTWS. ZhelEalic, (c)THEESE-10 HzfHEN RS
MRILICAE>TWBD, Zhd@ERIRIEICASNZILICHIGELTWS. ()DL I RMREAEDARY ML
i, —fRICH RSN A FARZDICAWVWLON S A, ZFIICIENSILICK, REMBICK Z2EIBOMR

&, REFRICEZ2EDOMRENRELTWVWSE I E, NS E & ZRIDIRIEBRARY MLAERANRS Z & TXHIT

X2 &b
AOMHO6MD & 5 BB A BRE28HmIE, T—9FRROREBRVWTHMICIORIFEASNZ. —AT, AE
DEFICIHBELASIPBENLRVWERRE W D h o7z, T LI-maTIE, EAKERBREECIXLL, KE

FEDFHENBVWGREDRET, ARF TR REERIBUVEDAA=ILNEZLLND.
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AEOHEREFKICOWVWT, AEEHMROBDOMBOHEZARLER, MRKIRICK Y FERRBTRIED

HEHEINDIRENEL ADNT. SEHISICZHOMMES LITT—9 458N, BREBT—9ZDOHBIERE

DB EITo>TWL,

g

AR TIE, BEKRIZRAMIFIRATIC & 2 E BB AIHEKIK-netOER T —%
(https://www.doi.org/10.17598/NIED.0004) L UMRBT—4 AL TWEY. £/, [IKRFICEE—

TEERAYOVOERERAFEALTVWEYS. BLTEHWZLET.

SE R

EHE BEE, KiK-net P EAI R DEFKICE SN2 REMBOIERFPEE DL, hE 524,
2014-2015, 67 #, 3 5, p. 99-104, https://doi.org/10.4294/zisin.67.99.
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Fig. 1. Fourier amplitude spectra and spectral ratio
for S-wave portion during earthquakes at KiK-net
AOMHO6. (a) Horisontal motion at GL, (b) Horisontal
motion at GL-100 m, (c) Ratio of (a) to (b) and (d)
theoretical spectral ratio for horizontal motion
calculated from PS-logging data.
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Data driven estimation of site effects using recurrent neural networks

*Mona Izadi', Shinichi Matsushima?

1. Department of Architecture and Architectural Engineering, Graduate School of Engineering, Kyoto University, 2.
Disaster Prevention Research Institute, Kyoto University

The purpose of this study is to utilize artificial neural networks to propose a novel method of evaluating
site effects. A Long Short-Term Memory (LSTM) Recurrent Neural Network (RNN) is designed using
Tensorflow 2 library in python language. A dataset of 3 component strong motion records from all Kyoshin
Network (K-NET) and Kiban Kyoshin Network (KiK-net) stations maintained by National Research Institute
for Earth Science and Disaster Resilience (NIED, 2019) across Japan are obtained. In order to limit the
dataset to the linear soil response range, only records with peak ground accelerations (PGA) between 10
and 120 gal are used. From each strong motion timeseries data, a 10 second time window, identified as
coda wave, is extracted. Ideally, coda waves are composed of mainly surface waves and thus contain
information on shallow subsurface structure.

Utilizing available borehole soil profile data, a vector of proxies is defined to represent the site effect
characteristics at each station. These site proxies are time averaged shear wave velocity down to 30m
depth (VS30), depth of seismological bedrock (Db), surface to bedrock ratio of shear wave velocity (Cv)
and fundamental frequency (f0). Using these samples, a separate RNN is trained to predict each site proxy
from coda waves. The dataset was divided into a training set of 95% of samples and a test set of the
remaining samples. The RNN architecture consists of two hidden LSTM layers, one dense output layer and
a sigmoid activation function. The target vector values are all normalized to fall within a range of 0 and 1.
Once the network is trained, all predicted values are denormalized for performance evaluation. The best
results were achieved when the RNN was trained over 100 epochs to predict VS30 values, with mean
absolute error of 47.8 m/s on training set and 111.59 m/s on test set. The bigger error value on test set
shows that the network is overfitting, and the performance is not ideal yet. This is expected to improve in
further development of the study, by hyperparameter tuning on the one hand, and revised definition of
coda wave time window on the other hand.
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Room A | Special session | S24. Pioneering the future of seismology with machine learning

[S24]AM-1

chairperson:Takahiko Uchide(Geological Survey of Japan, AIST), chairperson:Hisahiko Kubo(NIED),
chairperson:Yuki Kodera(Meteorological Research Agency, JMA)

Sat. Oct 31, 2020 9:00 AM - 10:15 AM ROOM A

[S24-01] Regional characteristic of seismic activity inferred from unsupervised
machine learning of F-net moment-tensor catalog
OHisahiko Kubo1, Takeshi Kimura1, Katsuhiko Shiomi' (1.National Research Institute for Earth
Science and Disaster Resilience)
9:00 AM - 9:15 AM

[S24-02] Deep learning model for spatial interpolation of real-time seismic intensity
Ryota Otake'?, Jun Kurima?, OHiroyuki Goto?, Sumio Sawada® (1.0C Global, 2.Kyoto
University)
9:15AM - 9:30 AM

[S24-03] False alarm and its measure on the earthquake early warning for the off-
Torishima earthquake on July 30, 2020
OMasumi Yamada' (1.DPRI Kyoto Univ.)
9:30 AM - 9:45 AM

[S24-04] Attempt to detect tectonic tremors in Sanriku-oki by applying a
Convolutional Neural Network to S-net data
OKeisuke Yano', Hidenobu Takahashi®, Kazuya Tateiwa®, Masayuki Kano® (1.The Institute of
Statistical Mathematics, 2.Tohoku University)
9:45 AM - 10:00 AM

[S24-05] Development of 3D Convolutional Neural Network to locate hypocenter
around Hakone with theoretical seismograms of time series as training
data.
ODaisuke Sugiyama', Seiji Tsuboi', Yukutake Yohei® (1.JAMSTEC, 2.Hot Springs Research
Institute, Kanagawa Prefectural Government)
10:00 AM - 10:15 AM
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Regional characteristic of seismic activity inferred from unsupervised
machine learning of F-net moment-tensor catalog

*Hisahiko Kubo', Takeshi Kimura', Katsuhiko Shiomi’

1. National Research Institute for Earth Science and Disaster Resilience

OlxL®dic
AR TIE. BHEBFF-netDE—X Y N TFYYILBAY O %, RITEIRICK 2BEHEP IS RY Y VTR
EOHERL LSS CRIFT 52 & T, hEFSOMEFHAFARS,

OF—%tvb

PRI IE. BARBO TRET 2MEL NG E LT, EHEhESRAEF-netOEEGEZEAWVELE—XV b
TUYVIVEBETOTENSIL—T 4 VHICIT>TE Y., ZOHY O AWebETRABELTWS, I Tk
F-netDEAARIDNIZIER—TdH 52003FE N 52019F X TOHBICKEL., E—X Y MY I =Fa— RH4LU
+THB. FH15810DHEDE—AY M TF Y VILERERW,

FnetiC &2 E— XY MTUVILERIZ, BE - BE - RS - T— AV MT U VIO DEHRERD, D
E—AVNTFUYI6RDEY TILAY TILECLVDICHEL, TR ThICET ZIERET -9y MIEHL
o 7N Ay TIDERE LTIE, PEiDazimuth& plunge®d & UTE#IDazimuth&plunge# &8 $5 & &6
IC. Pl - TEHHOBRMNY MLEEF Lz, SOHICHBY M 7ICEAT 21EHRE LT, PEl - THHOIB®RD

5. Kavernia et al. (1996) - Kagan (2005)IC & dsource-mechanism% 1 77 5 LDxEyHEEFK L=, xHK
ZFVWEHBTER DD, xDVNSWEEMBRONEHW L TWE I EAEBKT 5, Ly REWVWEHET LRI
BHLTWEZEA2EKT S, CLVDDIE#HRE L TIL. Aso et al. (2016)Dsource-typed 1 77 2 LADERL
() IC&B9TIAY T ECLVDDIL & EER L 7=,

ORTTHIRIC & Z#EHE
ZITIRLERET—9ty DI BEE - RF - B - source-mechanism¥ 1 7 7' 5 LDx & yDETSEE D DIER
B, D—FRIVERDDICE > TIRTICEEB L. T—9 2y NROEBERHE 2R A7EREBNT 5, HE
DA N ZXLBOEBORIEIHRHERN RN, ERD DD E DRI ARTHIRFETIE AR <. FERE
BRRTHIBFETHEZN—RIVERDDMER W, A—FRILERDOWIE D —XIViEERVTIEHREE R %
TOTENTE, JYERRBBFETDIEDARETH D, h—RIVICIEH D > T7 > H—FI Radius Basis
FunctionZfW/z, REBARITRE T HIMEOEBAHIETEEEH LIAR-EEOFAIICEA>THY., &
ELREOBRICILEVERELGH S, TDH, FTRELREICH L TERIENICE 28EHREToLL
T, RIEGHRET o7 ERTHERATICERD DERIEEHREL 7=,
RITDIER., W—RILERDANTHOLNZ=DDEMSD & g & DRFHMARMEZINFIST 2 2 &HD
Mote B—ERDHINKREVWHESIL—TIE, BHAE - @HES - SBICHTHIBORES L ER TR
TWBEWEMBREOHMETEICENING, F—ERINNSWVWHEIL—TIE, REXOKEHD T
L—MERMETHRELTWSDHMBROMENZ WV, EZEXDIPAREVWESIL—TIE. EIThED%E2S
CECARZRDOMENZ VL, BEZERIINNSVWHETIL—T1E, TEEBERAVOXVWENBREOMETE
ICEBREIND, EZEXRDIPREVWVETIL—T 13, EMBHRD%ZZ < S0, FI100kmL EDFWIETE
ISR EING, EZEXDNNSVWHESTIL—T 1, REXOHRES K OCBREBEFLIOXVEEROME
M - EAEES - BBICHNT IO UMBEDOHMETERIND, ZORBRIEFnetE—X Y TV VILEE
H9OT%HEMR LEBIT BRI EICEL>T, UAMEEAFOMED /I —T42ME T2 ENARETHDI I L
HRBY 5,
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Deep learning model for spatial interpolation of real-time seismic
intensity

Ryota Otake'?, Jun Kurima?, *Hiroyuki Goto?, Sumio Sawada?®

1. OC Global, 2. Kyoto University

WEER, HEIVWERERNFICEEOEEIGLERTZ L, BRRBICBVWTHBICEETHS. &
T, MEPED—RETHIFEEREAHNALT, HrmIcB I 2EEARIOMERFEINSFTATEZ
EEHAH. FHERFMRICHE TRV TIVLIALEEEZTNTNAAT—Y - HAT—9& L, TITiEH
BERFIIEBE LAV, COBEREIX, HHMhEICHESTA2—CHBEEER L CTiRREzINEL, SR TEIC
ABDICH2EREASHNSEEEATRAUTIAEEBELTVWSEY, QBT ANTETCHNISERBERRAD
INHEHRFTE 5.

FEFBETIVIE, ERBAREFORIT—YICEVEMEAFE DLong Short-Term Memory% F W THERK L
7=. ™R E LTK-NET MYGO06 (Area A) , KiK-netIBRH12 (AreaB) #ZhZFh:EEL, BELICH 3B
K-NET/KiK-net 48Ul DY ZIL I A LEEZ AANT =4I, WRMED) TILIA LEEEHAT—5 &L
TEFIEIESE. 28, MATEZRHEDIBT70%EIIFET—5 12, Y% ERIET—F ICAVTL
%. Area A, Area BTN ZNICR L THELNIEBEBET IV (case 1, case 2) &, FEBEMETIE

(weighted average) P EIEFEEBADEL KA L72HE (nearest record) ICHEART, ZHFERE (MSE) @

ERTHREN V. HMERHAEEZEI T TWS 6, HBIEIE (1 ML) OFEEBRICEYADHT
W3 EEZBND.

F7z, Area BARRICHRI[MERBREVE LZREFEE (case 3) Z@RAT. AT —9 & LTEABHA
T—YEZATYTRABEL, VTNIMALEEORKEEZZRT Y FEIC, ALTO) 7Y A1 LEEENOE
BRI EZTy TRZETS. ChildY, BITERAEREIMMRE SNBSS ICHREROEE % F]l
TREWOIHBREERLD. FBEBICL DHEREEIL, case 20D IEIMMETHME L YR WA T N IZENEET A
EVWOEREDPH LIICERTZEDEEZONS. HFE (warningtime) ERBEEDIMNL—RATT
BniE, FEZZ I HBIRECERRARE LW o LIhTEEOME A BARICIYIAD S0, BTl i
REEEZRBI2ALLUBENGVW &b - .
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False alarm and its measure on the earthquake early warning for the
off-Torishima earthquake on July 30, 2020

*Masumi Yamada'
1. DPRI Kyoto Univ.

2020F7RA30BICKRSEBTRE LLMETIZ, BEESBULZFAL T—HREIFICEIMEFRRIRERSL
Teo LRSS, EERICEEET1ZHAL2HRIEE A<, BRUISBRLERE Bo7c, BRMERBHH
RShERAE LT, (1) MEDGMZER>TFA L. REOEIRK WA00mEL EILAITROTLE oL &
QB EEBRICEY, Y/ =Fa—REBARFMLTLE- I & DEIFLND,

BRECEIMWERRTIH. BRREREFEE LT IPEE (KRTOMEHRFE+S-net) . BEREZE (Hi-netih
AUME) . EPOSIC L 2 BEIRFREL (JRTOHEEMIF+Hi-net) L3DOFEEMAL TV, KEHD
HETIE, SEBTRAROED DA >/ cORRRERELEC, KEROREIREL Y 400knLL EALAIICRD
TLE27, INDF—DHERTH %,

2OBEDMERIRY I ZF 12— ROBATMTH D, LEABBRMUENR>TWELTH, BRIAEDENR
REMALTY IV ZFa—R258ELTVWNIE RENMNSWEHHEDY I/ ZFa—NE/MhS<<FREIND
¥ Ths, LHOLADDS, T =ZFa1— ROREICIEFAERED 5800knkl EBEN -/ NERFEE DR EE
BRCHASINEZT—95HAVTW:, Y7 2F 21— ROHEICIZBELNH Y. RIBONS WVERIR(<50 0
miEv 7 =F 21— REEEICFBEINAY, £/, 2018F1B58DEKIBEMDHMEDERBOEDBEIC L
Y., EBHRPEBERZ LY HERIORIEIX. Y/ ZFa—R#HEEICFBAIN R Aok, 86 IN5DHIK
FHICEST, T =Fa2— ROFHEICHATELDORBESISDAERY, ZORBEEZFBLELD
IZ. BARBRIY IV ZFa1—ReEFRATIHERER -/, BB, IRFTIFIBLALY., ¥V =ZFa1—RDEH
ICITRRD S DEBMN700kmUTOEDAFERET 2FETH 5,

SEBTOERREREZ LIT2-HDOUEKIT. BAROBRELZECTIETHS, RIE. [IRTOHMEER
B, Hi-net, S-netD T —# X ERDE D ICHI A DFERICL > TEEINTWS, LHALALNL, ThbD
T—YERELTCEALCFETHRIZEN TN, FHERBENREEZERET 22 &<, BEFEORAMEEFA
LTEHARBREABLIIENTRERTHS, AR TR, 2EMESRINT—9RERY b7 —2%FHL
T. BB ERMAEAADHI-netES-netDT—49 A L T Lz, @FICid. X—=F 1 7L T74)L9 %7
ALTHRENICT—9 5 0IEB T 3 IPREORBRREZFEALTWS, ZOFEIE. TOMREEDNY 77 %5%(1FT
WBD, AV FAVTERFEINTWVWS, TOER. BEROREIFIOMZEE L IFIFERICERRET S
ENTE, FREINEIYIZFa1—RNE58EELKHMETER ZENDD o7, RRTIFFMAMTIBRIC
D2WTHRET 5,
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Attempt to detect tectonic tremors in Sanriku-oki by applying a
Convolutional Neural Network to S-net data

*Keisuke Yano', Hidenobu Takahashi?, Kazuya Tateiwa?, Masayuki Kano?

1. The Institute of Statistical Mathematics, 2. Tohoku University

HE, HREMOEAAAFTEROIC, AO—MEEREIENS, BEMEICHERTYW Y ELEHWBDEY
BERHIER SN B &L D ICH o7z (Obara & Kato, 2016). EEKMEIIZAO—HED—HELEZOSNTS

Y, BENSIIPHRATT 47, BRBECIHIEEEARMEESREBOFER LRI THAINTWVWS. MEnLE
BUEAMEREK, FL—MERELOMEDBYRKTHZAEMELIEL, ZOREEKEEDOIREIZEKX
WEERAEDO L — MNERMOMEBOTARY 2IRAZE VWO BHANSCEETH 5.

WEMRE DR, BARBOREOI Y NO—TOHEUEICEB LA XY MR - BRREFETHZIIUN
00— 7#8B8% (e.g, Obara, 2002) A& < fFEENS. LML, ZOREE LTHBOARSY, BFHED
MELTLES. ZORBREICKT L, Nakanoetal. (2018)ik, BHAHA=a1—F )Lk vy MCNN)EZFIB L@ E
HE - #WE - /A XOHBIBEERL, BENS ZAHAVDBIEHICRBESINTWSHE - BREAEERES AT A
(DONET)DERAIEEERICKT L TZEDAEMMEA R L 7. Nakano etal. (2018)DCNNDHHE LT, CNNDOASH
F=HILSVZVTARI MNLERBALTWS, SYZVTARY MU, BREEZOEDELHELT, 1
Ny b O#GERECEROMBNGMHEZ R T EEMND ZHEICT 28, BEMEEHBIOHRICEL T
WsEEZLNS.

—7, EEHHRIN-AREEBEMEETREVINE (S-net) ICKY, BXREEICH T BERKRBEIDOFEENDR
S5/ > 7= (Nishikawa et al., 2019) . WEREICIET o RO—7HEEA BV, #BHEREICL Y HEEE

EHEDXH%E L TW3. S-net [(EDONETICHARTERHRBHIZ BREBELEBICE > TRESNTHEY, =
ESmD AR ST, @&, =igih, 7L TREMAELREBTRET 2HECRBERMBSOMRE, T4V
NI N 3.

AFRTIE, SnetZAVWHABECTRET Z2REME - HB) - /A XDITILY A LEHAELERIEERLE
LTIBA, FHROICIHASERRE LIZREOS V=2V T AR MNLEAANT—Y T BCNNICEDCGESR
HE, ME), /A4 XOHBIREERLE. HROBASRE L THEaANRERNICHERET 283E0—D2TH

%, ZEAOBARAFERALE. COBARTRAONAHE, BEME, /4 XOH#BHAERTICTRY. /
1 RF T, BRBREATESLZTHEICNRT—D2HLTWS. HMEEBEBEHETIE, SRABRKICRD
BWY I FIIAERAISNS. BEMETESEIEFRE I—FRAEDERY 7V FILidK< », MEBTIHER
HMEBICHARTY FHILIENE L, SRIEIBRELEBIC/ A XLARILICINET S. CNNOHEIF—4 & LT, &
BHEICODWTRERF—TbA9 O JICRBHINTUVWIEEMED S 5 ERIERSEET120kmICH B HD
%, WENZD W TIENishikawa et al. (2019)IC& 2B A Y OV ICEEH I N TV BHEND 5> B ERHIER =T
E120kmICH 2 EDEFIA L. SRR, EFHhEEMEOAY O OHBEHIERT 520165F8H15H
M52018FESHISHD2ERE Lz, 2017F12B3BETDARY MEZBAIC, UBEOA XY N EWREERIC
FIALE. W8, EFHERLICS/NORVWARY NHEIT—9 & LTEEIERIEAEMIC, 1RV NE
SURRBEAR TDPower spectral density (PSD) DL Y I NKEWER1/4DFT—9 2T —49 & LTHW

fo. TOBEICEVEZBICHALCBERE - 88 - /1 XOEHIEZNZFN6331E,15931E,140718 &
o=,

CNND#EIENakano et al. (2018)#5&|CL7-. 7272 L, DONET&ES-netCEBII N Z 4 Ry MEFDIEW

EEELT, UTOLOREEETo7-. BARBSERDESD/RT7—DKRNEGETIEARL, ROE WA K
BELLTHETEZEEIHWL, ANEPSDORAMETHREIIL L. PSDARRMABICHLT LEMNKELL
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BWize, BREARICHTZ SV EBALL. BEARBRRICEAL T, BRESMHEDH EEHEL

T, Nakanoetal. (2018) THWLNZ240M & WEWI20M DR A AL -,

HEOFER, BEME - M8 - /14 XICELTENREFN100%,94.5%,100%DEE THEEITI & ICHRIIL
72(H2). £7=, CNNOHIBIFERE ERFEME T/ ZF 21— NOBERERANER, MENCHAL TIXERIEEE
MIEWZEHBEEEAT LAY, BEHEICEL TREMWAKRE WEE, ERIEEAIEWIE EHIBIERAS <
BRBEAZRLE. REIGERKRHRICT L GEA LABER, MBLENANRFEARICA S EMEIOHI IR
ERY, BHLANDETHB & 2R L 7(H3).

BIEE : IR R2RMAERAELY ARSI TWVWSES-netDRFT—9 5 FALE L.
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Tran Lathguser b= 3L Eiifrimin Trin e M= 208 EafPrimin Trin ok M= 118 [TE

T L T L1}
I-_.'. k . |-..'. %
o Y Y J Y
[} ...'- '1 1 "y '1 1 [} ._." '1 i
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Development of 3D Convolutional Neural Network to locate
hypocenter around Hakone with theoretical seismograms of time
series as training data.

*Daisuke Sugiyama', Seiji Tsuboi', Yukutake Yohei?

1. JAMSTEC, 2. Hot Springs Research Institute, Kanagawa Prefectural Government

B2 IZEFEOMEBEZRMEARKICE VW TERMERTEHREER L. ChEHIT—9 (HEIANT—9EZ
DERERBZT—YERBTIFZED) & LTHBEZA2TI>2LICEY., BRENRAIA—YOHELETD
Za—FJIRY NT—VERBETIHAAOVWTHRE L, BIRORKTIEZ. BERINERBEOHEEICT, ER
CIREDOERZZHONY -V OREMELBRENICGE L. BoNAERMERTEEN S, HROZE[M
RMERCEREREER L, FBEEETV., BRENASA—YA2EHHHETZ2Za—F)LRy N7 — U % EE
TRIEPHEEEZZEERLT,

KeZZDZa—5)bxy FT—VICLBBRNAIXA—SHEE, BRIEERMPEHAMMNMRE T 25IRNK
it EERANE (K1) ISERT2IEZ2BMNE L, RARFBOHA#Z21To 7,

—MRIC, BRAHEBEAT ZRBEBETIVREEPRELERRTT —IDEBICBNIFEIAH D, FXHR
Tl ZOFRBFBECOEBKRCREDZEICE T oRMEERYT 2 A M7, BEDRKT—9&LTT
B, ERPORRARTOEBNAENY ALZEREEZ. SHICHBRVOBRNSDENY DR

Fe BRI OO IREN R EREFRRD/NSY — v MKk E LTRA, BT —9DEKRET> 7,
Held, 0L BBREHNBERTT —FIC. WEFZOMH DY WhEEAE1T o7, LTA/STADRE.TT
WHEBOEZZBERPIRIRE T2, BEZNRAT—ILET S, ZEDZRD ENERDDEMEDEZEFET S
BE, MEZICBITIFHEMEFELESRTT —I~NFLRAAGAL, BT —% &Lk,

ERR L= T — 9 1&. 3RTT— 9 RUBUEDEB I L L3R TBAA =1 —F IRy NT—72
(3BDCNN) #R—2& LEETIVAVWTEB%2TV. REOBRAT—9YDOHEETI LN TEIHRET
WEEB2, HHEMHEHOERMNERFIHROEIRCBITEIEELIHIE. M2DLHIRIRTT—FELT
EHRAEBI N, 2EMNMTON D, 4b. BRhEREEFERICOWVWTIE, FIEEBAKICZARYI NVERED
SPECFEM3D% AW T W3, fERAILMEICY L TRW i TF#EEE T )Lk Yukutake et al

(2015)T., 230407 %#FH Wk, BRihERFOREILELES.6WTHD, EREIPUBEREER/ATA—%
LI E1998EDREME IS L THIOMWBE DM E R A25tE L. W60EKRDMERGREREE
L 7=,

IhERAV, 32x320EBEIT — 4 DEWEEDRBRE/NNY —V EZ3RTMRT— & LTEMR L. KA
T—8&ELTk. B52A. ZOIRTMRT — 9 IEREOMEBERFERNT — 9 05 & RKICEBRICERA
BBTHY., BEMNABRRNSIA—SDHELARTH D, Fo. RICBNHHABGHEEZT T -9
RO 3RTMIRT—9 & LTEMLERIT—% &9 %,

CDEIICERLI-ZEIT—9 &EIC, KIOERA3DCNNE AW EERZEA#1To7, 3BD3DEIAAEB%
AW, BERNRSA—YEHETIHRBET I EEBEBICIVER L, BBEBIL—LT7—0&
TensorFlow (https://github.com/tensorflow) % F\ /=, AT — 4 DEMRS & OB E LB TR R4
- HhERBRER T Y Y —ERT BEEHK Y AT LDGPGPU/ — RAEFIALTITW, Z2—3)Lxv b
D—ODNOHRETILEBEL K,
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FBIFT1998FEDHMEARE 52NE D IC8:2IC9FIL. 80%EFEICHW. FBICHEALARWEY 20%DHE
ERAVWTRERIZT2/E 25, BIRRFABRNMGON, REIICTER LHRETT ILOF L WEER
RPMFEE DR, BLUOEBOERRT— 4 ICHER LSS OHRERBRICDO WTRROBICHEN S,

Bl

AMTIIRAEIIKI201 T DB AT -HEDTY, £/, EFEMERAREE - HIRBREB V9 —DEtE
WA LERAVWELRE, BLTRERHVWEZLET,
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Rapid estimation of tsunami earthquake magnitudes at local distance

*Akio Katsumata', Masayuki Tanaka', Takahito Nishimiya'

1. Meteorological Research Institute, JMA

(MiELoIC

ERMEIIREE T ZF 21— RAEICHART, BEBICEWVEREREIEZMETHZ, DL LLEEH
NS RMERIRIBOME ICH D S WERIIBIRBEHBEORIICEAEL TWSEIhTW5, HEREER
IC. BURERFBRETIOAHICIE. TOMEORELZBUICHET 2LENH D, [IRFTREICE 2R
DERFRIT. MEE—X YV MDHEINZFICRKRIN, WEROIRENSREZ T/ ZFa—NIEDW
TW3, HERRBICE DK Y/ = Fa— NEERIMEDOHEIC. HEEBNIET 2 TN T WV, K
EDHREBEZBEIEICHES 27D, WS ODDOFERICDWTEEML 7,

(2)%55%

AEI200% £ TOEMHRIES AW FHE M), BB OREEFELFERA Y M F 72005, Mo, &

BB AIIRIE & I\ - 35 (81512004008, Mo, 00)s BEEBIRIES 5% AL 2 F5E (M) 2 & 12D WTHRE
L#. F#200% & TOLAIRIES AV ATk, BAEMORELFEAFE ERREMIRIEEMAV TS
ERBMNATETHY ., BANSEDICSWTRE LA EORARIEOSMICERBELMA T, E—2 Y
FeT=F1—RERBESBERREMRELE,

EREEIRESRICED TR, EROSHERT 4 L5 — 51 LA EROBAREOS % & EREHOR
EATEEHBT 2F A THS (B1) . BRBWAHET sRCREOLBCARFLES, EHEENAR
FL— MERASREL., TAYABERIOERE L. BREHORIEBZRET 2 RERGIEEICE > TAS

CEBB, 10°MEB = OEHORERGHEEREL, BUREN S EREHORESHHERE & AR
BERERRIABIR L, 7 ORIBREREO & = ORIES SRBEHE L,

(3HER

INSDFEETET 570D, USCSHALRRL TWBERMEDERBEBTHEROETILERAWT, EiKit
EN=FEHROEEMMATRELLZE LTERNST1000kmE TOEREE 25t E L. £ DOERIKT 2 &5
REBAEH E AR L TEFRICLI >TY I = Fa—RE2EH L, ZOBRELUTICRT,

My, Mp200 Mipz0o Mp2oo-s00 Maa
1992 Nicaragua 76 6.7 69 _ 72 __ 75
1994Java _ 78 75 75 _ 72 __ 76
1996Peru _ 75 74 72 _ 72 __ 74
2006Java __ 77 69 69 _ 72 __ 73
2010 Mentawai 7.8 73 7.2 _ 73 __ 7.5

BRER2 & BREBENFETRETERBEORR ZB/FTML . BEHFERBEDHICED CFETIEBEN
FEOBELHZEDD, E—XV MY T =Fa—RIGEWMEDR LN,

B

By KRR RAT R OIRISOIRE T 2 ERE 2 FEA Lz, ERBEMETERIIUSGSDHY A MITAREIh
TW2EHLDAESRLE, BREFOEEICIETakeo(1985)D 7OV 5 AR ER L7,
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Tsunami Data Assimilation of S-net Pressure Gauge Records

*Yuchen Wang', Kenji Satake’

1. Earthquake Research Institute, The University of Tokyo

The 2016 Fukushima Earthquake (M7.4) generated a moderate tsunami, which was recorded by the
offshore pressure gauges of the Seafloor Observation Network for Earthquakes and Tsunamis (S-net). The
S-net has a very short distance between two neighboring stations (730 km), and records the water
pressure and transmits the data to land in real time. Hence, it enables us to forecast the tsunami by data
assimilation. Tsunami data assimilation is an early warning approach based on offshore observed data. It
does not need the source information (Maeda et al., 2015 GRL). In this study, we used the S-net pressure
gauge records for data assimilation, and retroactively forecasted the tsunami waveforms at three coastal
tide gauges (Ofunato, Kamaishi and Miyako) to validate our method.

We processed the S-net raw records by two methods. In the first method, we removed the tidal
components by polynomial interpolation, and applied a low-pass filter. This method is widely used in
retrospective studies for waveform post-processing. However, the acausal digital filters require future data
to filter the past data. So this method is not applicable in real-time operation. In the second method, we
used the Ensemble Empirical Mode Decomposition (EEMD) real-time tsunami detection algorithm to
extract the tsunami signals (Wang et al., 2020 SRL). EEMD decomposes the input data into several
Intrinsic Mode Functions (IMFs), and separates the tsunami signals, seismic waves and tidal components
automatically. The IMF2 represents the tsunami signals that are detected in real time. Then, the
processed waveforms at 28 S-net pressure gauges were used for data assimilation.

The waveforms forecasted by assimilation with digital filter and EEMD were both consistent with the real
observations in the first tsunami peak at coastal tide gauges. Though the assimilation results with digital
filter had a better performance in the following waveforms, we note that only the EEMD results can be
obtained in real-time operation. In summary, the data assimilation of S-net pressure gauge records is able
to forecast the tsunami waveforms accurately, and the tsunami data assimilation approach can be really
put into practice with the help of EEMD real-time detection algorithm.

© BxEZS -S17-02 -
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Frequency characteristics of bottom pressure recordings induced by a
typhoon

*Hiroyuki Matsumoto', Emoto Kuniaki'?, Kentaro Imai', Narumi Takahashi'?
1. JAMSTEC, 2. Wakayama Prefecture, 3. NIED

AADEDBEHICRESNTWSBEEAR Y M7 —0 OFRKE (BERKRE) DUTILIA LT —FI3ER
ZEROBFHMEZF TR, —HMORAUT — 9 IFEARGIRET 2EREBASHASINTNWS, LHLEBILE
BEEAE IOER LDORBA AL L TE e, FRTIE. VT7LI A LERRAFEDSEADIHIC, BR
BB ICER S NBERRS T — 9 2REL T, MEICLZEREDOEERZRLSHNICT 5,

MhiE - EREVIEES 257 4 (DONET) | OEBICH & D& BABFINEMT 2 ZRIFRTIE. 50 HDER
BFg (STA) &£300 MOREETY (LTA) ICL2HEEE LEWVMEDLLEN SEFERMNZBHHUET S
(TakahashilZh ., 2015) ., LA LAaLS, SBRBORKFICIEZDHEBEBIRELL BRDZ I EMERLOEES L
THETEIE L T & /oy AR TIE, DONETICESEL 22018 FERAE24551HR E LT, BEZKTODT — 97
WET>7=, BEIDONETICHRELLZDIE9A308126E (B%IZUTC, UFREL, ) TH3 (H1) . &
R0EEE ST ARBOKMBOSE R mDERT —9 #B2ICRd . EASIBICEN 2BE L8

F—4. STAELTA, EERAMOHEBOELETT, BRI UEHICEET 29830H06EN S ¥ EEA
BEICKELARY, 16BEICRAMEICELEL /%, 108 1HO00BEICINGRT 5, ALHBORARS bOT S A
#M3(a)IcR Y. SRBERICIE. RASE (%) (=10°Hz) . 30Y (=10%Hz) . IRk& (=107
Hz) ORERHEEASH L, EESICTRILX—%+ D, 9A30B14EEL) SOBMEOSEIBAR LB SN
TW3, BRAHMNSOHEHMPKEICLZPIRIEOEVERE, SHERBORBHISEIRBET—RT 5,

RICERBER & EEE A MERERICBETRA CEANSNE T — S ORELAELMNCT

%, 2016548 1HICDONETOBE T ERE T 5HE (M6.5) NFRELL (H4) . HhEASTKMD15EH
HD1EERORRY NAYS LER3D)ICTT, 02B39MEDEER (= 10" Hz) DI RILF—HHES)IC
250D T, BERISERICEETZEER (=10°Hz) OIXLF—1H<, BRERERE ITERY, Zn5
DOFBEREES (=102 Hz) ICIRTRILF—H S LA,

AFETIE, BRBERICENSNEBEERNT —92RBEL T, HBICLZBREDEESERASAICL
Foo AMBRTHEOLNLMRIZLUTOBEY THZ, (1) BRI &EERER T, BEERTOBAKKO
SHERBOBHICERELNH D, BREEREESEHICIRILE—DIRTIOICK L. EEEERIGERR
(=107 Hz) DIRXILF—HEHT 2, (2) ERDOBETRTICE ZERREOHEEN SRR ICAS
CARZERI. YRYBIHINEHT 220 THE, ZRRHEOHUEEBELT ZICIE. ARAEEREFD D RYK
% (=10%Hz) 5RETIUVEIHBIEETERT B,

© BxEZS -S17-03 -



S17-03

13600

3400

33730

33700

4:2016F4 A1 H=ZEREEHMBETRE
LizthRBE M RIFFIEA D DONET & =

136°30'

© BFREZS

BAMEZR2020EEKERR

AN e e
g 199745 -~ KMBOS .
2 180710 -
£
£ 1997.05 ~
E1Qg7‘20 ..... }....:I;.:..I.;...I\....I.\...I:.;.:I:..\.
& 1997.15 L ——STA -
: M
£ 199710 - W
3
1997.05 B
<
10 [
£ - [1-STALTAlx10° ]
c L 4
E S ]
B . ]
o 0 J
00:00 1200 00:00 12:00 00:00 12:00 00:00 12:00  00:00
09/29 0930 10/01 10102
Time (UTC)

2 : DONET VR RO D=HD STA & LTA
[Z&2¥EME (KMBOS &Rl mafl)

Y
T
=
=
E
<

10° E
= 107
(&)
(=
@
& 10°
@
T fc

107

-\ I
00:00 12:00 00:00 12:00  00:00 1200 00:00 12:00 00:00
09/29 09730 10/01 10/02
Time {(UTC)
40 @0 20 40 0O 1D 20 30
(dB re 1 cm’/Hz)

TN ——y
2 ——KMD15
8
s o0
=1
£
<

Frequency (Hz)

02:20 02:30 02:40 02:50 03:.00 0310 03:20
04/01
Time (UTC)
-40  -30 -20 10 ] 10 20 30

(dB /e 1 cm’/Hz)

M 3:(a)2018 5 RAFE 24 B RO KMBOS £
BBz (0)2016 F=F B m s ERO KMD15
A DRARSMNYTS L

-$17-03 -



S17-04 AAMES 22020 EEREAS

A meteotsunami on 1 July 2020 recorded by the S-net deep ocean
pressure gauge network

*Tatsuya Kubota', Tatsuhiko Saito', Naotaka Yamamoto Chikasada', Osamu Sandanbata’
1. NIED

iELC®IC

EE, BEEADGERWHADOEKRE R (e.g., Kanazawa et al. 2016) DEREICEL Y, HATOLE - 8%
ERERERAAEEICAY DDH B (e.g., Kubota et al. 2020). 2020%F781H®17:00-19:00 UTC (7B 2H
2:00-4:00JST), RILBADAHEICEAS NARNEEERMLE R RS MES-netDBRENFTD D BE
E~EFHOSAKRTIICAL > TEHET 2ENZEERE KL (H1). LAL, ZORETICERER
BT 3L BRBEELMBIFRESNTVAL. KR TIE, S-netil &V ERI S NZENTEKREF DR % BB
L, TOEREZERL .

S-net’kKERFORHH L ZDRE

Y, S-netENEARFORFHEZEE L. M1alCEAH100-3600s D/ R/ T 4 )L %A L7288
B %, E1b, 1ciCS-netBlAIRICE T 2 RKXRDOIRE S € DEERZZ T EThRd. KEDLEIZW (H
o ~1000 m) BLAIR THRIEA K Z L (1 hPa). F7z, RRKROFERL (R1c) 15, FIFEI (Ff
“350-360°) ICAM > TREMNMFIREREC "80-90 m/sTIEEL TW=. ZOFREDIMLE - IR EZN T O
fBsEId s £ 2600 s (FBEAMAT, "1200s) THY, LKA OBMILARADEBMENY ZBHET 5 &' T,)/2
T50 kmiEE &HERII NG,

ERESIZRITERE L TIHEROMBIRYICK > TEL 2 BEMREENIREL—RNTHS. ThlL
HICHBEMMT Y (e.g., Baba et al. 2019; Heidarzadar et al. 2020), BEXIL;EE) (e.g., Fukao et al.
2018; Sandanbata et al. 2018) NHISNT W3 A, FELOEEDHMES CTHBER Y JFILHIRMEI N TULA
W EEEERTDEINONARATIEHAVWERDNS., HEIE[MENYEZEODARKERIIBE TS & (R
ER) IC& > THEEREAMEINZ ZEMOoNTSY, [[FFEKI EMENTWS (e.g, Hibiya and
Kajiura 1982). S [EIS-netCEAISNZENEEFHE, ASEBILOBIANCEL > TELAEIRERTHDZ EEX
ZONE->&E556 L L.

S&PREYIaL—vaY

RibhEILICBET2EISEEREL TGERYIaL—YarvaTw, BHEHBATIASELHETIVLER
L7, KREBILOBEICEWELZR[FERDHADEFWE, EROREARIICKIEEILOEEMD IS
eBs 2IEA A SN TERI NS (e.g., Hibiya and Kajiura 1982; Inazu et al. 2012; An et al. 2012; &
B - 12020 HEER). T TIE, RAICHDEAL, EIL50 kmDEEENY #E DAV AHBDESE
(E—7RIE -1hPa) B EdL (AAIAE0°) ICRET 2L REL, BEEREEZKRAZEACEGEETo>. & IR
FERICEWTOBRKESIEANT 2ENELIGER CBESEL) LT TR ARIIEZRLICEZHAEMbH S Z
EHEERBL, BEICLZENZEZRELEDELEDEER & LLEL .

BEREORHEEZ, V=100m/s ERETZIET, BASNZEHOFHECENIRELBIRT I &N
TE%. IRBROBRRTBDRGE LT, BEIEORBREEEVE ZBBEDGRER DHEWVMEERD (c,” V) &
T, BKEDBERERE (5 2 WMEERDOGIBIERE) OEXICH > TIRIEAKEZ <7235 (Proudman 1929). K
SEABLIC 3513 % KR1000 mT OBRIEEERE ¢, = (8,H,)°° ~ 100 m/s& %53 I ED D, SES-netic &\ TS
SNEKREREORRIL, KFE 1000 mOEFRRIA > THEILICOFTZEEZILNS.

THIC, FESNhAEERELEBEEAZILODFTORERMEL A2 HET 2 &, [IRBROREEN TIEE
EORMIF—HT 2D, BREBHTIIAIEZRILOFEICLY DHEIAELR > TW. ZORBRIE, BEKES
DRI/RFBREZR D OBEEEDMEZELLFTSICE, BEACOAIESHTDBTRIMVDETHD I &ERLTW
5.
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Tsunami generation by sea-surface pressure change: A 3-D model for
open ocean observations

*Tatsuhiko Saito’, Tatsuya Kubota', Naotaka Yamamoto Chikasada', Yusuke Tanaka?, Osamu
Sandanbata’

1. NIED, 2. JAMSTEC

EC®IC

SEZICE > TRET ZRRIEIIREBRETEIENS. BT — 9 IEBRBEHENITEAETHY, REEZEE
L7ZKE2ZRTDETILEICT—YEFICHAINTWS (BRI, Hibiyaand Kajiura 1982; R4 - fth
2012; A{RH - fb 2020 EF S

—%, BETIHBEENGNLESEREIN, FEVEERREB TOBERENEIEATES LD ICH

Y, EREETOCROEEIERBLTWVWS. FIZE, HEICEZEREEDSRE, EREBRICEKEINLE
KENDEHCL - T, BREBEREBOBMEZSTEBRENZLIARICERAN SN, RIE-EEEADZEDS
Ial—yav BIzE, Saito 2019; Maeda et al. 2020) ICE D < fifrh SIRIERIGEE LIS HE TE42EE
DB S VEMICHET 22 &N TZ B (Kubota et al. 2020).

AR TIE, IRTHEBENAERTZIE TEEAOIEZTILICK > TEL 2EHEREDRBREAP S M
L, BEEETHIIND 2BEKEZLE®RETT 5.

SRTHAER

—EKRDS EBEICENELZEZ 2T, IRTLEHHER TR SN 2 IFEMRRIETER 2 RBEDE
TEEL, BERSDH, BKREDH, BEENSHZRDD. REANZILEZEBRTHEHIC, &
T, BBLAVWIKERLICE > THESNZRREZEZ, RIS, SERLIBET 25552EZ 5.

SIEZELBE LB WVEE

RMISEEICKELENRBIZIFEAE LT, BEICAT Y TEABTRINDITESIENH 5 & X DI3RTHE
INEDREEN L, BEICRBBICEANNMDZZET (BREDCHERE) , aKEETOEEIER L ICSAET
FICEAML, BKIIBICHLEHEHSINS. TORKR, aECHBTIHEENEREYT 5. BEL/ERIE, ENR
GER) & LT GBI . O, SREOHICMET ZEBEREATIE, BEMREHICL > TEEIER
LiBa e EMAENREERD. —F, asE0OH2EHEANDBEICMET 2ENE, BEMRBLEHIC

SO THBEANERLZIGEERRLDAD2EFVETE. BRERELRALYMI I VI TEALEKRL, Z0

%, BEDATAHIKEMTZICEHRW, RLAICEADTA > TV, HRMISEEENZEAEFTEDICK

3. ZhiF, BEOKAZELME >TEADA 7Y MHDZ ZBEMBERICE > CGEENERT ZI5E5EE
A

S[EZLCIBEY 25E

BIE’BET 5 & TERRERIERYT S. [IERLOBENIL, BELLAWIKEZLOBOEREHLTRIRY
5. AV RGE (A - ZEESICTIVYBEREBROIGE) I, —EEETEC 5I5REAREZEHIATI
WAN, BIEOBEICK ZZRORELEZFHET S, BEXENFERNICEEY 2155, IRTREINEICE
TERER/DIENTES. ThiZ, REEMEERTNIEProudman (1929) DEEERILICAS. EIED
BERENEROGERE ERABREDRE, [IERENETT2ARATR, BERAZMSFIIENSHOERBH
2 (6 L RKEHD) O TEAboh, ERIEEOBXICHVEBRZMNMERT 2 (Bl FHFA1993) . K
EZEEDZEBRT—ILHNEWGEE, DEIRICE>T, JURBISKENMERT 2HEELH5. BEDOED
ZilE, BEREBLI TR, IEEREICLZENDELLEMDS. LT, BRAEWGEICIE, BRKER-K
RMRIVEN, BKEELDSHFSNEZENRELYVENELIINS LS. IEREOBEICEYFEET
BRRILBEENGF TRAMTETHS. LML, BEEDFISKRSZERICEHIT 270K, BEEADD
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Multiple-shock Characteristic of the 1933 Showa-Sanriku Earthquake

*Nobuo HAMADA'

1. non

1. FL®HIC

1933 FEMBA=EHEDERICDOWTILglobal RISSOTF—4 #BWARAEINEODEITHONTHEE, LHALER
DEBT—Y5HICRODONEZKRTHYOTOERIZ. HICRTELIICENSOERISIIERDHE, EBE
DORELLBNIIBICABL, DMATLY ZDEVICEMEF > TV, ZORRERAELRELDEZDT
BNT2, RBEREORIICOVWTIIEBRT DEITORBELN RV EHIIEINEZEHS, TIRTEREDORS %
Okm & RE LARET L 7,

2. BERUBODEVWEELCAEETER

ERAOERRT—9 RUESOEHFAESRLER, HEIEMOEIBRORE XDFIE S D4 5MEZICEE
AEHNLRD I EHNBEALIER >, Matuzawa(1935)I%. EFlEmultiple shock DRI EFZBFEEL AL D
fel=Hh. HAMWER TREFEDOPENA R OSEAR TCRAINAIEERELTWVWEIDATHD, MO TE
IEMatuzawa(1935)IC#BE X 11T \) 5 Pasadena(PSA). RiverSide (RVR) . Zurich(ZUR)DERE%Fig3 % 42 ¥k
RKLEHEDTH D, URFOHMEEAREDOF TPAS, RVRTIXEER10000fE %8 A 2 mRE D HFE X BenioffthE
STOBEIBE S FIEDY DETH Y. £HLZURDEHFSEBIMES & L TEESDOBE(10005UL)52H
9 % Quervain- Piccardt EEt DR TH B I L5 EZ D E URBHADENTH > =L BOMMAESTT

IE., BB R CHEDPREERMNT 2 IIREETH >/ &GN D, EROMESTDEEFIE, £
HMME < EBERDIEEY H30mm/ D EEWVNT &, BIBEDU S LAV IINT LEBEETIEAI 272225, BESY
REEIFZ LWVWEDD, IEDI 6MRICKELAENIBE > TVWR I ENHBICRD SN, PIFYATEICEZ
MEAEINRBELLEMIRTEZ S,

SOOFERIETFOTEBHEOREDEEMABO TCRBIEOLNZIEDTHZH. EHL. KEBDDZEHE
B TIKISSICAEDPEE#HRE L. ARIREDEAFETIZ/AZF (A=#3600km) ZREIFE A EDOER
HMCIRAIEDPEERE LI &L D, DEYIMABRIFEIEDERTH Y. ISSOT—95EHAVWTROLE
R, A IIFIEOERAEE. B IIAEOEABEERE L TROOSNEZREBEREWVWD 2 &ICR 5, EMM
ICEZDEIITH, BIREEAEDORBAEAEEE 5 &, origintimeZ B F52&1CiY, EL DBEBASDORIE
DPEDFHHEY) 1X, ZDRETEL BRZ2EREEDOEI-HEREBEAMOAIC. ZOHFETAICEIEFE
ZEIICERT BRI EDDD D, £% - T11E(1933), IMALAD, ISSOTF—9 AV TROSNI-EER

&, REEFEDOHEISERIADEIZFEUREREICKRLTWS,

3. AEODEIR

AEDMENTFEE L TADN7000kmL LDEA R TERHFSNTWVWED, ThEFTEZAVWTEREZBERCRD
2 EIIRETHIN, IBREAERDOERIIALEEZER., TORBEZELI~SHWERBEL TCTELETCERERDS
&, REDOHETHIHBNIMAERDOPPIIRD SNA, o> TRIE. AEE D ICERRBRI45EMEICERAAL
BT3ZLIIEETHD, COZEIFERIPE (1974) REMEHESINTWEBRREDOAEE L <
IERAIOFICAET 22 &Il %, EEERBOBREE L ITERREX DX ALICDVWT ORI D SEE
FIns,

4. ZFOfh

SEORETIFROEI BRI EEHALMIR ST,

1) BH=ZEREDOREIAENSENIBEEAICRE L TRELTWS, TOLIISEELVICRTERED
2%, FLCouter rise THAE L 722005F11 BDEHWEHME (Mj7.1) . 2011 FEFRIL A KEFHtED
ARE (Mj7.5) BETHROLNZHBORFHTH S, T bDouter nse@i’@;&@&ﬁﬂid)qﬂlb\tiﬁﬁb\ti
EAERI BRVIER W AsperityDEEAF DO EERT,

2) HHHESAEICAVONTWHERMBEEDHIEDL - 2EER O, EihhE OMENEIC IS EGEE A FED
ELTHRESNTVWREFALNZHDHZ2EDEHEIND, ZTD LD RIEIE L RANEZ BFREICEY AL
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| 3930 HHROEROEROE

M SRTHWEH 2O
H(ISS) : 24 - #TE (1933)
M : Matuzawa(1935)
GR : Gutenberg-Richter(1954)
K :Kanamori(1971)
E :Engdahl and Villasenor(2002)
1 :1SC Bulletin
GEM:ISC-GEM H#% 0%
O : Okal et al.(2016)
GMT( Wessel and Smith (1998) ){Z & Y FEEI-

3900
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Forward modeling of tsunami for the 1933 Showa-Sanriku earthquake
using normal faults based on marine surveys

*Toshitaka Baba', Naotaka Chikasada?®, Yasuyuki Nakamura®, Go Fujie?, Koichiro Obana®, Seiichi
Miura®, Shuichi Kodaira®

1. Tokushima University, 2. NIED, 3. JAMSTEC

EROEFTE (BE) &, FLHICBETRETIMEOHBELIRET 5. ZOMBOETILEICBWT
&, BERME, HRBREE, BUVNESGRLEOBERAEOHERZHRENICHETL TiThbh 3. 2011HRIbi
FAREEREICBIEHOTRETITEMDOHZT7UI—F14 AHMEOFMHABRL, EREFAT S
&, BEOMFRAEE, HWREERE, HEBAI’BONICRESINE. TORBREBEAT, ik (B5Z
», 2020, JpGU) TIHAXRBELQVDERIZ143.0ENS145%, JLiE36.5EHN 540.5EDMEHICH WTI3K
DT II—F4 AHMEDMBETIVARRE LK. ZOMHEEIE, 1933FICRELABN=ZEHMEOEREE S
ATHY, AARTRALEMBOETIMELSZETHNIL, RELEIZIXRDEED > 5DOWVWThh

B, 1933FEMBAM=FEMEDE R BRI ZIETTHS. AMETKINEZEHNE LT, 1933FBM=[EHE
DEROBREGEEZIT o -,

gD -DICFIRT 2 1933FEMAM=[EHEDEFRT — 1%, RILKZERFARLEESL & O/EREH
T—IR—2AD>5, FHEEFMRERVAORMT—4%FALE. ZEOFEICSWVWTIE, FERHEMEM
KOBIFTREFIBLT, EETIL A SEBEMBZRZEAEHEL, NADETBEDOMR & KajiuraD 7 1LY %
MBRLAED AT, TNESA XYM LW TERICEAT:. EREEBIIEREREXEZEDETHRW-. 518
ICWEBERME T —4Y I EBEABIOART—49 %2 /84 )L L T—E 2WBIRTHEFIL T /=Global Tsunami
Terrain Model #FI L7z, 772U, HERMICHET 2720, HERAT 1V JIC&Y, EREBOEED18F
BFNSRRE2MIBFET, ERIDMBEELTILI . 6REASDEREZEL, BT — 9 EREEWVHE
7))y RTELNEXRERS%, Aida (1978)DEHEERE (K, ) ZFIALTFMLA. A4d, KIKTIE
WEE, kldNSIWFERBEN L L.

BIERCIREL/Z33XOMBETILDS S, 10F (MER218km, Mw 8.3) DKIBETILHES & < BF=E
WEORMT—4%2BH L (K=0.92, £=1.47) . § TICBRERRCRBN=[EHEOMEETILHWV DD
REINTHY, TIASICOVWTH LRBEBKROFETEHEL, BT —4 & L. Kanamori (1971)D
BB E T ILTIEK=1.16, k£=1.53, #HE (1977) DEFTIL TIXK=1.02, k£ =1.49, Abe (1978)DUIBET
JLTIEK=1.31, £ =1.71, Uchidaetal. (2016)D 1 KEEET I TK=0.61, £=1.49, 2HBEETIL T
K=0.71, k=1.55TH>7=DT, AHRTRELZ10BOHEBIIBEEFMRELERTZABLRVEIRLT
Hoir-.
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Study on resonance characteristics along western coasts of Japan Sea
and amplification of 1833 Shonai-Oki tsunami

*Yusuke Yamanaka1, Kiku Shimazuz, Takenori Shimozono1, Yukimasa Higaki3

1. The University of Tokyo, 2. Central Nippon Expressway Company Limited, 3. East Japan Railway Company

INFTICHABREBTRE LAMERRIE, BRABEBAFE CREIEIRL TRKESEL2RESIEL
ENBHD. AMETIHEARBTEBERICERE LAAREREERO—DTH 2 1833FERP (L ) thEE R %
HREL, BRBRGH CRELALEBRFAERBASAFRBRICEVWTEBIET 2 AN LEHET DI L &M
ROBHET 3.

7, 1833FERDEME & TNABBINAFEEZBEEFMEOOIFERICEDOETREL, LBNEBMED

EBWVESAHME LAER. BEREESETICEVTIZOEMDBEKNRELTW I &b o, 51, B
BKDEELZDIIERETHD I ENERERNSTIBINTE Y., 1833FERDAFEEEHDERFD—B)

ER DB ARBEBRIE LN

RIC, 1833FEMEDRERRKIL12H7HI4BETH Y, FROMBEFEEAERINIEAB 168 EEL TICE
—REOEENEETARBICEET S IR INE, INESBICEEARNS, 1833F12B7HDIESE
MICHTE2ERBABERVCEERZIRE L CHERZA#HES 2 &, ABRAMHICH T2 BHEREXIX1685490 &

Bof, INHDZENS, BEHEFHIIERINTWREBHICEIT 53KIE, EROBEE/ EREL-Z &
IC&E>TRELI-ZED DD o,

RETARREERZNICMAEL, FERADBEHICIIREBENALEYT 5720, BRI —ILPBIRAT—ILO
BEEIRENIC & 22 RIBEN1833EZEDEEICES LATRMENEZIONS. 22T, BERRICEDEE

FREPRIEERASOHAEAMBOEGIREFMEAMET 2L A[FBEICEE, BETEBICRERXESE
HEREB L TKEELOBRINT—IERF/ L. TOT—YDRKBETICEDEEC— /AL HET D & &
£HIC, BERRICEDZAEBHOEOBHBBZRHMELAHE L CRIROE—7AHE LB L. Zh oD
RICEDE, EBBOBEEIREFFESRANICHTE L .

EROPITEREBEZTALHLD, 1833FEERPHMEDOMBETIIICEDE ZNICEL 2R DEER U EIRRE
MAEHE L., FTEBTAFRBICS T2 EKMORRKERVHRFNZIPSAEEHBREELTVWEIEE
BL. HEESNLEH T, BREOE—KEOKMAEREL Y BRFROKMALERFEOANERICKE
<, BESENBKBELAILAI B EIBRINE. 512, BRKBTICE D E#EKEF & 3MICH
HLUERER, BRI OBERENSERICE >THEIhTWEZ L, FLEROBEEIREE— KHNERT

BAL, BROBEAREZEBRIETW I e b o k.

© BxEZS -S17-08 -



S17-09 AAMESA22020EEHEAS

Nonlinear Inversion of Tsunami waveforms, Estimation of Slip
Distribution by Grid Search Part 1

*Masaaki MINAMI'
1. Meteorological Research Institute Japan Meteorological Agency

BREMEZRAW A vN=UaVERICEWTI, FFEEDFINAENL. Z< ORFMRTIKIEF OMEE
ELTINEMNTWS, LHALAHLS, EEBESEICSVWTIEZDEBRHOMRIIKE L, Tt EER
BRERWZA VNR—=2 3 VEHEOREEZREBICRRE SR> TWS, 2T, AR T, FREOIEER
MEAMITEIEDTEZFERELT, A—DAIRY MIFL, HLRTRY ELHTIHEREREARATD
ERBUERGE (BEFE) 2170, ZTOREBEFEFEREEABEE ORI S, RE&RAELHRATIHED TN
WEDTERDAERICOWTHRE L, 2FW. YUy RY—FICLBIEBEERES O NN—2a v Thb, B
FE9ICIZ, SEIZ2010FF ) AEO#EMwWS.8)IZDW T, Fujii et al.(2013 )R EDBEFEMETHWLWLONT W
ZINETEDERE. KESZAW, ZOITARNYELIFEZEZTABULEDITRYERHEZEN. TOHREENM %
EROMAES L. JAGURS(Baba et al. 2015)= AWV, FERERFEARATEHE L -, STEEBII KT FL2E
OO A v a1 & LAtE3secs L7z, LLEBED=HDERIEE L TIENOAADDART((Deep-ocean Assessment
and Reporting of Tsunamis) DK %, ERIERFL N 52 5RFBERERA Wz, B AEE L TERMECSH
E) EETEEO5ME) D, VREEEL, VRABWEEREO—HENAERBWMREE Lz, T ODETEIR
1EFDETEIC2HFE /nodefBE D o7, ETEICHERA LAKIKRMAERMRA—/N—2 Y E1—413880nodetEmK
T. ZDO55200node%xfFALBE. 1THEFZFET S7-DICIE,. BIR100ERE THENMET T2,
DUEDESBREMETIHEFDHEEIT D, ZOEHORY AVNEFHAROREEERRA Y Mehd, £
THRYULUNICEHE TSI EDEZAONED, SOD0EFTIRNYEDO/NRY—V%28EBY ELTH, TDLN
F—1F310732TH Y. STEEHINECBYTVWAL, DFEWVE > EBLLBENRIEZ7-O1C13a 5 b OkkEt
2, BMEENLESIDEICARD, TITREBFEABRFEINZZIONSD, ARBTEZOE—BEE LT, £
TABDOBETRFAHIEL., BFEOABIAEVWERDLNIZTARYELHEERLIET S, ATHEENLFE
TEHEL. ZOHFRC00CIEZE THNRH BEICINKR L7z, RIS, SHTHEBRMICKD ShiE, BEEMER(Fujii et
al.2013 & Yoshimoto et al. 2016)DEFA v /N—T 3 VIERA#HEE L. ZNOICEFHESZIHLRITRY
ENWEENR. TNODETEFRTV.RAZXRD, HHELYRVWENSNIL. ZTOREROMBEE LFEIC
HETDIHEERAWL, MATEL IV LICTRYEESZZHETEHE1000EH5tE AT o7,
DEDHETIEEHLULEEZHE LAZFER. VRIIEIFMREONBENSHZ2—EREFLAZDN, ThiFE
BEEICIIERET, BEIIEE L, SHIKETOHEFROVRERT LEZEZ S, IRNYEOEEIMRN &L
DBSHREDH, VRIEBN o, £ BB 7 1 L9 (Kajiura 1963) A\, BEEEHELWESHMICL
EHEEEVRALEDNZZ LM o7z, MERICEZ2ERBEBITICEVWTE, IR ORKFEBFLIANLRD S
NTH B E W HREEDL DD > TWB (B Z IEFukahata et al. 2003)A, FHABERREHMNOH., T DLEEH
ALV BDOEMNTHBIFEERREOVRIABVWI ENRBI N,

INETIFFEEDHKNS D& D RIFBHOERE A /=T a ViFEAFSONTVRA A, SEIDOHFER
NS, BFDA—NR—OVE1—4952BAVEIEICE>T, SHEEDBESL SIIIERFEORKA v /N—V 3y
PAETHB I EETRT I ENHEL, LHELANS, SOADHRRIVEDIRYENPHETRITEDTHDEIE
EAT. IOARZFEOHREY. LY a—rarvDOELBENVETH D,
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Physical mechanism of volcanic tsunami earthquakes repeating at
Curtis Island, north of New Zealand

*Osamu Sandanbata'?, Shingo Watada?, Kenji Satake?, Hiroo Kanamori®, Luis Rivera®, Zhongwen
Zhan®

1. Now at NIED (National Research Institute for Earth Science and Disaster Resilience), 2. Earthquake Research
Institute, the University of Tokyo, 3. California Institute of Technology, 4. Université de Strasbourg, CNRS, IPGS UMR
7516, F-67000 Strasbourg

(M ELBHIC

New Zealanddt AHICAIE S 2 BERTkmARFHEOBEE KL - CurtisBEL OBRICEWVWT, HEY I/ =Fa1—K
5-6#kDIEYTIVAY TILVERPICEOCMTREZREF D KILMERE (LIEE, TCurtisthiE] &M

AR) D, 20094 - 201 7FICRKRE L. HEREIOSRBRWICHEESI B LY b REWEFAFIZRILE (R
KAO cmDEREHLIER) . ThoSDMEIX. HAEAFROSSIIBEDEBRAILT 7 XUIZEVWTHI0ER-RT
BYRT TALMERE] S5EU LA D (Sandanbata et al., 2020a-b, JpGU) ., Gusman et al.
(2020, GRL)IZ, Z—2DCurtisttEICH L T, #T1.5 kmIZE DO RERERE &SRS 10 kmDHERFEFEIRD
ZODY—ADHHIBRETINERELTWS, KRR TIE. 2017FE D CurtisthEDER S L CREAHME
BB EH—ICEIRT 2. EFFNERETIVABET LI LT, MERNISEFEZFIZRITRHRERM
EREOYEBAH=_XLDOEAEBE L,

(2) EBECRE AW hEBIC &L 2B KELEDFDHTE

9. New ZealandDItEH L VEBE OB EHIRBF S NI EREIETF AR WT, EICE > TERE LAY
HEKEEHOHmEHE L. VEBKEZEOESLZOMBEAHEET /20, EREDICHT0 kmBRIC
BCE L 72 9 D DEREEXFR DB KEMEEFRETILH S TR &N 53388 % JAGURS (Baba et al. 2015,
PAGEOPH) #AWTZENEFNETE L/, TOHER. CurtisBD T EEICEATLRRET IV, EIEEHKD
FERESLURFERIPBEB(RLE,

RIS, &Y EFHRAEBKEAZES S HREEDO, CurtisBMHEICEZEOBKELDO/NNERZREL TEHEL
BRI —VBEABRERWT, BEEFA A=Y a3 v ETok, ZTOER. BER5-6kmBEDHEAFMESE
IS, RAIRIE 1 mBOBKEREIEES N, BESETOBERIPICIE. AT 5 KLOBFHFELR
bh, ZOMEMNBEANTIRUIEITZRETHD I ENRBINE,

(3) FE - RAMEBRRFICE D GEHFHNBRETILOEE

BWT, HEICK 2R - RAPMERORFEHFEAWT, BEIFPNERETIVEREE L, TI T, b
EOMEBAN=ZZL%, THILTITFICKEABEICEKEN R IIEFVICERBLEBEY I IDERT S
ISHFZICE 2T AT IEO—HPITA > RIREFEA IR & WOIRRAEIL T, ZOMEBA A=A

., BRIRBTBTODipAATANY &, HTFHIkmICAIBT 2KFI Sy VEIEDRO/BRAENSM D, EERMRT
BIRVRFELTETIMELE, ZDEE, RIREFEDODipAEZIZEDIE/AZ X —4% & LT, BHOIE
ETIVEREL .

REL-EBOMBETIVICH L TCRRRFA A=Y 3 v EITW. ThZThOMEBET IV LETOITRY 2%
TIRE LTz, (2)DEMERRICEAEREHZEMRHRE L TR\, e, MBBEZ=AKA Yy 1 THEIL
EBONBIANYDLFRSNZRRRMEFEL, BRI ) —VBEHRE LTAW ., TOBR. K4l

DipA%Z R 1 EHDOMBETIIL T, BRIBICH T DHMETRY (ZAKAm) &, KFEYI 5 v VB DIEX

MBI O (&AK4Am), FAEEAF2m) I HES ., BURFEREZBRELL. ZOBRIE. MEXHZXLDR
MOFZUMZZRREEDERNORLI—AT, RIRMTEDODipA DR E ILFRRFEHRDH TIEEET

© BxEZS -S$17-10 -



S17-10 AAMES 22020 EEREAS

Ho7=,

Z 2T, WEEMEDBRANSOYEA H X LOZUMOTME. RRETEDODipAFIKD /=D, B DI
BETILTOTRYSHICH LT, mBRIRENDD ETRAPMERE 747 —Rt&ELL, EITRYLHD
CMTEREZRERETIELTEZR, —RTEEBEICEDCHERS ) —VBEHER W TCERERS-29°ICL
BEYT28ARICB T 2REAMPMER (B : 57-143%) 27 +7—REEL. IRISTAFLAZRASRHRTOD
BRRHZKE LB Lz, TR, BRBODIpAIC K > THERFORENMBRICE(LT 2EAI’R S

. DipAN70REDKHBETIVICE T2 IRYSHEHIEAEHZET+29ICEERL. thOBE T ILICLEXTER
BRICEIE R EHARFEO—MEIELL Aok, 2D ELE, YMEAHAZILDRGDZ Y ML HERE
DERD LRSI NI-E EEHIC, RIRMBODipAN70RE LI,

(4) FBim - ¥R

UEDFHERIMS, 2017FEDCurtisthEDYIEX H=XLE LT, BEALT S KXUMTETICKEABICEL
LA IOREZVICERBLABER I VICL > TRIRETBIRIEARE S 5. "Trapdoor faulting (Bl & LIFF
RUTBIRIE) "2IRE T B, F7/22009FEDCurtisthBICDWTH., HEIRE - SRR - CMTROELIMEH,
5, 2017FEHhE L DRKDIBRIMEYBEL TWVWB I ENTEREINDE, TNSCurtisttEDOYEX H=X A
I, BADPETHBICEVWTEERBEOMUMEERBEICH L TRELAEDERAETH S (Sandanbata et
al., 2020a-b, JpGU) ., TODZODBEHILT T KIUTOME - FERIBRICE N ZELUEIE. "FE L AL
MEEFHEDS, BEALTIANUICEWTHIEFHTTREL D 2"EEN"RERTHEIZ EARBLTL
%,
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Reconstruction of the inundation height by spatial interpolation
method in the Sendai plain after the 2011 Tohoku Tsunami

*Yuuki Eguchi1, Yoshinori Shigihara1, Tsuyoshi Tada'

1. National Defense Academy of Japan

201 TR ICHAE LARIbh AR Eh it ETIE, LEBENSEARICEZ FTHEARBHETERDZIKEEEH
S, RibhAREEMhEZESRARBAESIL—T (UT, TTS) &, ZLOMBEORMAEICL-T
INESINISEROERDOBEREENL, EEORKRREIBET E2H-HODT—IR—IA5BEL .

—H T, BEORKGEENLESAFENRARBLEZIEY, HEPEN > TWEIREZEZERIFICAYZAZED
NRWE, RAREBRHICKYEREPBRIVZEBAT) 7HAEELEY, GHEZBETEZ AN LYY
3. TDRYD, BROBLABEICE T 2EREOERETIE, TREARY BERK2HB LARE2FRET S
ENEF LV, ERICESPFOBREPEHEELZZRE T ICHERAEI2284WVRICR > TWS.
AFRICEVTIE, BRICKZREMA S & ISR ARNBRHBEAETERINRKEDHEEERL, BUEY
aL—YavIilL B EAEORRELBTZIET, EROBKEVEOBERICRELRNEFE A EEE
HOBIRICOWVWTIREERITY. LADRERENRE LEZAMETIE, BROBKELHOHHE%ERFERHEIC
SO TBHTESZ I EP’ERSINE

WNiEFHEEL, BEBMNICOTRT 27— 9D OEGNADIMEERL, ZEREAOREEZIBET 2/-DICFERS
h, BOMEPZOUEICLY, W ODDFEMRRINTVS. ARDOREN%ZBVW2KEXRORFE
BEICE ZBIRICBEWVTIE, ArcGISICHEWT 3D Analysty —ILTEE XN TW3 lnverse Distance
Weighted (LT, IDW) 1, [Natural Neighbor (LLF, NN) 1, T2u¥x>sy, 2R7F7Z4>)1, Th
LY Rl O5@EEFERALE. 2035, IDWEV )XV, T4 VIZD20WTIE, RIGEHEEOKRICAWS
FAEOERDORDHZHRETEED, AVI2ROBEZELIEZILICLY, EEAPRICEA2HELHRAL
7=.

F/, NEFEEICERTRIFICOWVWTI, THSICK > TRESN=BIBRINIUNEOIEEFOEMA 2 TE
AL%EEE, TO25%E5 (2018) ICL>TEEENSVEDEINLEROAZEWVWDHBED 25—
E, INLDT—RICEKBOT—IH LM ERFICHEZBMLEZ27—2D, 54 75—ATHEREET
W, BRKEImELRL-.

RIEFEEICE > TERSNAZREOHIE, FBERBETICHEINERE LETE & LE L THBO LW
HiTolz. AR TIIEEBMAZKE & DEERICE WV TRATEHK & ¥ ATEHRE« PRIFCTHo 1=, ik

H - EMETILVer.8.0 (2013) #¥iEETI/I & LTHERAL, MEEEATo. Y=V V7 OMERKL, 2
ERKRIO L MFAIRICEDE, A (1998) OHEGRHZHEAL .

BEREFEABOAEICE VRS NIRKEDHOBEIX, UTDLI IRk,
CIDW REFA DR VWT Y PIZARTH > THRKENED T 55, RERRICIT K ICDNRKE D HERITRE

DL, s, BEICAVWEROBICLZELRRIFEAERON AN > (TH)
* NN : ZKENRREEH SAERICHFRD L TWERZBE L. L, RIFOS T ICHERTEKRE

B3 aEarRonr.

)XV IDWOREREIFIFALTHED, FATEEOREZECLTIFEAFRBORKENREIL, B
BHELIEE L.

cRTSA Y RSV RBRVWREIAFTRETBRE, BAANICEVRKE DRS4S E O RE/HREIC I
ETH-o71-.
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ML YR DRKEEATREABIGEUTE 2L 5 2MERAN AL, BRKEIHOBRIITEAD .

7, FATIRIFICOVWTIE, ZHLMT A9EAZAL, HERARZEMLAWVEAEDLED, BKE
ZRBLCBRLAE. 2hiE, HFICHERRSMEORMCE T2 LEED, TORIL Y BAOREDR
KaLWEtEmWEELrHY, NESDRKELHEFLLTFELIICTEETE-DTHS.
BRKEDDHIXIDW, NN, 7YXV IH, AESICITCICONTRALTEY, BEABEICHEMULAAERE
otz (FH) . —AT, BEAETIHIEREEROBRINEREEEDHDD I EICRY, ZORAICEWNT
BHISRKENELELTWVWS. ZDOLDIC, BKEDPRBBICELRT BLO0KR%E, SEDRBOIHETIEA
BREEICL - TBRTZZLETEARN . LEL, BEABRKEOELE, ZTOREBICSEVWTREMBIZH
IREThTUVWhIX, BIRTZ3a8EMNH 5.
BRFERAAELHEAEORBRICE T2, RKEL2EDRKEOHEESHELRTZE, E—JDEYZD
FABDBHEHS, IDWARHME EEBEIGEWVERE A >/, KRRICBWT, 2 )XV I TIREFIDAENT
DT7H M EEEHEREANCT <, NNTIERE2FBISEKEEBRETEL TWE.

#LEFEARER (B - (£1TVer.8.0) IDW 1258

ZAE (m)

© BxEZS -S17-11 -



S17-12 AAMES 22020 EEREAS

Numerical study on tsunamis propagating into river channel

*Kento Koseki', Yusuke Yamanaka'

1. Department of Civil Engineering, The University of Tokyo

IO ICREE L 723K I, B S MEOEGEBICS 1T 2B LREKEE 2R TOMEICBAL, TOLMRE
TEEOLCEHELESIERITIENDHS. LHLALDS, EEMNARBRHT—YDREI D, ZOEHKHEEIC
BIFBZEROEHICOVTIERERSNAEZAELHIAEONTULAL., KRR TIE, EROHEETILEZAW
T, B EIEOERBIFICE T2 EEORABFEOEBN AT ETIILEBMNET 5.

AR TIEEICT T RO ARLEE LU0 EBERZREL, HABERNLOSRRKMAEBERT/AT XY
FAXLEADRADHDEREAFIEZ LT, MBEELEEBKEBICBAT ZEROEH DT

3. BEETILE LTHREREET IV, IREREETIV, EREIERETILERY, AIAREROBRREIC
W BEREZGEE LTOWTNOBEBETIVICH L THSommerfeld§t 45252 7-. LBEEEERICE T
ZKFREF—HRTHY, AFHRISHAZERICEWTRERGEZH/ALLTWS., LLKERATIINEEZREL
TWBEOEEODKEANDEBEIEELTVWAL., ZOLIBREHEDOTT, AFEBROREESVRE, KEP
BARKERIER & DM RE, BFRIEEREORBHERBEZE LI ERDS, HREKEBICERATZEREDZE
oLz

AR TEONIEROGREBRERVZOFHMEEUTICRY. B8, KRR TIEIH I ADGOELRE(0)%
AWT, 602 ASEERDRRL EEETS. T/, HICEVWThIZIEAE, 7 IZ%EAKAL S DKAZE

B, 7, AASEE, WHEEKEE, EREATRYT. ARRCSVTE. MEKRN), MEKECHT 2
ASTRE (7, /h). FEACRICH T BRE(LYh)., PRKBIBWE /S X —5 & LTRELE. ARk

in,max

BRICED > TEBT 2RI, FRMSOMBERERImICEVWTKUEERIER., 22T, ShEEREAMAE (P
DE E)TERAISN 2RAKAE AT EEOLERBILEERT 5L, BEaIIRAT2EE LRk, F

T, FRZBIKERIES AFHER DR & A2 KERIBD (AR KERIE), ROERHRERENESLLERET 2 E
ERBZENDMN oI RIS, SHEESE TR LKA, BRKEBEOIOKMELYERELRBZEHIC
EHAEHIEL, TNICL > THEBEKBIGERNMBALL., HEMSEPABERBEICEWNT, HEKEBICH
AT EHREDORBERAFAAMRREOKFEED) E AFRICBE T2 ZNEDLHERAREERT DL, Z0D
BIFRATIINIEE L A>T, HEKBIRIIFTEERFIBED1/6TH 27, HBKEICERATHLUEINICLRT
BRREHZYDOREDORBEII2MEEEICEMLZI EICHE TS, 512, BEERETE/ASA—9D
FT, HERKIBIBEDBARICEZ ZREIXNEI L, FLAFENMEREKEICEBAT Z2BERETRAI EHIET S
ZETEDDEMNKRELL RSN, AR TEBLIEFZETIIZOHXEIIEATZEI M hh o1k,
&S, EROBEHERFEZAEICEREELL TRKOOTZTV, LROBERELBELEL. SREREL
TBHZEICKY, HREKBIEERFRIFEDLEI47 200 516780ICEMT B2 & T, HEMEAELTEL 56
FROREIZGORERBEN ST —RCEVWTKELBALELE. ZORRE L TEEHIIRARTI4%EE, BAX
IFERATIRIRE LIRDERER LY BER L. ARBRRVLBDRERREEIC, AFHROER B FRIFEDLIE
HEULEZHIFLTVWS., IhoDZ ehd, BBEKBICEBATZLUADOAGTEREOEBOHEICEVWTIEWL
THOBAICEWTEHETDLRBETCHETETVWA I E’HERINS. £, FEREHMEINS WASHRSM
ICBEVWTEHEZDMDAGTHEFMN ERAKICHEROHMEBEIN ML LI EHD, REBKEEIRDBIRE HFERDOHE
EICHETIETERDOD—DOTHD I Db o7,

U EDFERNS, FAIOBICKE L /EEMNIERNICRAT 2BRERVCRAROEES ZSREICHET 5720DIC
&, ABICRATIBRRETRET MR 2EREICHETIVENHD I DM >, TOHERELNFT
DTHZHBEICELRDOERLERUCRBAREZB/NMMIMEEL, FAERNDRERICE Z2KA ELFERVRE % B/NT
e 2AlaEtED D 5.
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Characteristics of tsunami flotsam behavior on vulnerable of
embankment foundation by strong motion

*Kentaro Imai', Ryoko Obayashi', Kuniaki Emoto?, Hiroyuki Iwase®, Kentaro Nakai*

1. Japan Agency for Marine-Earth Science and Technology, 2. Wakayama Prefecture, 3. JIFIC, 4. Nagoya University
1. AREHN

B (BIZIE, S -4, 2018) ICEWVWT, XENAOICEWIEERIMABARRASN TEALENRS
BMhmENRELT, MBI 7ERMEICL ZHMEERICN T 2IRAERDILETEZ K~ L ERERERERAR
#r (Noda et al., 2008) % ZBCEMTICHEAAATEERTZEREL, i%%%ﬁ%@ﬁﬁ%iﬂﬂf%@ﬁ&%ﬁ L7
CERTOEEMZ TR L. BTRRE LARITRBICIEIBRICTL S v —R—MERALTEY, &V
WENREREE FRICITZRERYOFEICOVWTERAN T 2H0ENH 2. Ziﬁﬁn'cti, BY el s K|
BERE LTRYRS GEMFEET IV (S - 1, 2013) 2AV, LY v—HR— b aexfe LERERY
DILHAEF 21TV, SARRAEROBESMESYE, EVOTEICL S RRYOILEBRE, £ OHEHE KR
RRICODWTHRE %217 5.

ARROBTHRBE THZ2BMEBEHICHS VW THEERISEBFTZTV, REDETE%EFEEMRTICK
BRE 7, EREEAENTICIE, BIFORESS L CZORMNOMESEIXGEOASIAIC & 2 RITHER, FFME
M7r—4% (Bmm) , 5mDEM (ELi#hiEpz) &GNSSHIEICEOVWTHR/INEBOMEEES.3 mOERMEET IV
%*Uﬁi L, REXFEDO/NRZRy MEEDHE, SHONSH2.5 km ERICH ZREFADREBAICOWTZ2EERGE
. SERIENERETILOE R ECase 9& L, FAEFHHEHMAMA (TP.+1.0m) & L. RRETBER
%MﬁMTmﬂkﬁ ENTWBTLYvy—R—hEL, ZORBYMAZTICOVWTRBAEET o754, B
SR DILENRFTICIEEEE (1983) ICL B ERMILMET VLA BERA L. ERYOKEABOEENITIEMY
B, KREDOEHDE, [FNEE, RKBEREEBEICEYRRINS, KEFTTIIILEER4EEOHDOHY
BVERERICIRG, LIS DOWTITRAERMNICEZ D ZRYOMEEZ B F A THRBIICRY K -~. 2
TRYOBES LEIEICDOWT, SEZRY (M) FETTHRE LEKO.S m ((RKFE0.5m) U EDIGE THE
L, ZNUTTIIELEEHEE LE.

3. ERiEHm

BR) RIS DR AEB O BRI IE C 72 RKBREPIRKIFBOILKRICHIG L T, ERYOILEBEEPCERKRD
RELELRTEBIEEZRALMIC L. &<IC, BMADHADHEBRAREZ S ERBRICHETSZZEE2RL

fo. Eo, ARMEETIVICEL 2EMEBEMOKTERMEDHEICL VIZBBEEDORRIERISAD LI
BB, ERMEETNICH > TERTEEDICRD. ERMEETIVE ERYILEET 2 HEAEHER &
T, JYBRENRZERTANTEEE RS, RN —EOEBRERZHET 2HFHICEVWTIE, IhoEEY
DOMEBILDEEMEZRLTWVWEIEIFEEAADI L, BEEICK 2BF - AFREEYCIRAEMREBOMSEME
DNERNY— NMICEAHEBEBRATERVI EERLTWVWS.

HEE ARG R2-6FEXHREE BANRICEYT 28BN 7THMBEAEMR IO I b (HRRK
BN REAREE NEF-) O—RELTITbhELEL.
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