Thu. Oct 14, 2021

ROOM B

Room B | Special session | S23. Deepening seismic data analysis and
modeling based on Bayesian statistics

AM-1

chairperson:Aitaro Kato(Earthquake Research Institute, the
University of Tokyo), Hiromichi Nagao(Earthquake Research
Institute, The University of Tokyo)

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

[S23-01] A Bayesian multi-model inference for slip
distribution in slow slip events beneath the
Bungo Channel: the effect of prior constraints
ORyoichiro AGATA1, Ryoko Nakataz, Amato Kasahara3,
Yuji Yagi4, Yukinari Seshimos, Shoichi Yoshioka5,
Takeshi linuma' (1.Japan Agency for Marine-Earth
Science and Technology (JAMSTEC), 2.Graduate
School of Science, Tohoku University, 3.Independent
researcher, 4.Graduate School of Life and
Environmental Sciences, University of Tsukuba,
5.Graduate School of Science, Kobe University)
9:00 AM - 9:15 AM

[S23-02] Symplectic-adjoint-based exact uncertainty
quantification method and its applications to
seismology
OShin-ichi ITO'  (1.Earthquake Research Institute, The
University of Tokyo)
9:15 AM - 9:30 AM

[S23-03] Coseismic fault model estimation using the
Hamiltonian Monte Carlo method and its
comparison with the Metropolis-Hastings
method
QOTaisuke Yamada1, Yusaku Ohta1, Keitaro Ohno?

(1.Research Center for Prediction of Earthquakes and

Volcanic Eruptions, Graduate School of Science,
Tohoku University, 2.Geospatial Information Authority
of Japan)
9:30 AM - 9:45 AM

[S23-04] An earthquake tomography method for detecting
of velocity discontinuities via structured
regularization
OSumito Kurata1, Yohta Yamanaka1, Keisuke Yanoz,
Fumiyasu Komaki1, Takahiro Shiina3, Aitaro Kato'

(1.The University of Tokyo, 2.The Institute of

Statistical Mathematics, 3.National Institute of
Advanced Industrial Science and Technology)

9:45 AM - 10:00 AM
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[S23-05] Detection of deep low-frequency earthquakes by
matched filter technique using the product of
mutual information and correlation coefficient
ORyo KURIHARA1, Aitaro Kato1, Sumito Kurataz,
Hlromichi NagaoL2 (1.Earthquake Research Institute,
the University of Tokyo, 2.Graduate School of
Information Science and Technology, the University of
Tokyo)

10:00 AM - 10:15 AM

[S23-06] /, trend filtering based detection of short-term
slow slip events from a GNSS array in southwest
Japan
OKeisuke YANO1, Masayuki Kano® (1.The Institute of
Statistical Mathematics, 2.Tohoku University)

10:15 AM - 10:30 AM

Room B | Special session | S23. Deepening seismic data analysis and
modeling based on Bayesian statistics

AM-2

chairperson:Hiromichi Nagao(Earthquake Research Institute, The
University of Tokyo), Aitaro Kato(Earthquake Research Institute,
the University of Tokyo)

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

[S23-07] [Invited] Some problems associated with
Bayesian inversion
OYukitoshi FUKAHATA' (1.RCEP, DPRI, Kyoto
University)
11:00 AM - 11:20 AM

[S23-08] [Invited] Nonlinear inversion of geodetic data
based on Bayesian statistics
OJunichi Fukuda', Kaj M. Johnson? (1.Earthquake
Research Institute, The University of Tokyo,
2.Department of Earth and Atmospheric Sciences,
Indiana University)
11:20 AM - 11:40 AM

[S23-09] [Invited] A Bayesian framework for Earthquake
Early Warning
OStephen Wu' (1.The Institute of Statistical
Mathematics)
11:40 AM - 12:00 PM

[S23-10] Relative probability of ground motion level
revealed from the extreme value statistics
applied to a continuous seismogram obtained
before and after a mainshock.
OKaoru SAWAZAKI' (1.National Research Institute
for Earth Science and Disaster Resilience)

12:00 PM - 12:15 PM



Room B | Special session | S23. Deepening seismic data analysis and
modeling based on Bayesian statistics

PM-1
chairperson:Keisuke Yano(The Institute of Statistical

Mathematics), Hisahiko Kubo(NIED)
1:30 PM - 2:00 PM ROOM B (ROOM B)

[S23-11] The research of spherical time-space ETAS
model
OZiyao Xiong1, Jiancang Zhuang1 (1.The Institute of
Statistical Mathematics)
1:30 PM - 1:45PM

[S23-12] Forecasting temporal variation of aftershocks
immediately after a main shock using Gaussian
process regression
OKosuke Morikawa1, Hiromichi Nagaoz, Shin-ichi Itoz,
Yoshikazu Terada1'3, Shin'ichi Sakaiz, Naoshi Hirata®*

(1.0saka Univ., 2.Univ. of Tokyo, 3.RIKEN, 4.NIED)

1:45PM - 2:00 PM

Room B | Special session | S22. Advances in Seismology using Al
PM-1
chairperson:Hisahiko Kubo(NIED), Keisuke Yano(The Institute of

Statistical Mathematics)
2:00 PM - 3:00 PM ROOM B (ROOM B)

[S22-01] Construction of Convolutional Neural Network to
Detect Deep Low-Frequency Tremors from
Seismic Waveform Images
ORyosuke KANEKO"2, Hiromichi NAGAO?', Shin-ichi
ITO?", Kazushige OBARA?, Hiroshi TSURUOKA?

(1.Graduate School of Information Science and

Technology, The University of Tokyo, 2.Earthquake
Research Institute, The University of Tokyo)
2:00 PM - 2:15 PM

[S22-02] Feature Extraction of Earthquake Time-Series
Data by Dynamic Mode Decomposition
ORyota Kikuchi1, Hisahiko Kubo? (1 .Kyoto University,
2.National Research Institute for Earth Science and
Disaster Resilience)
2:15PM - 2:30 PM

[S22-03] Application of Bayesian Optimization to Black-
Box Optimization Problem in Seismology: An
Example of Centroid Moment Tensor Inversion
OHisahiko KUBO1, Keisuke YOSHIDAZ, Takeshi
KIMURA' (1.National Research Institute for Earth
Science and Disaster Resilience, 2.Tohoku University)
2:30 PM - 2:45 PM

[S22-04] CMT Data Inversion Using Gaussian Processes
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OTomohisa OKAZAKI', Yukitoshi FUKAHATA?
(1.RIKEN Center for Advanced Intelligence Project,
2.Kyoto Univ. Disaster Prevention Research Institute)

2:45 PM - 3:00 PM

Fri. Oct 15, 2021

ROOM B

Room B | Regular session | SO8. Earthquake physics
AM-1
chairperson:Ryosuke Ando(University of Tokyo), Tatsuya

Kubota(NIED)
9:00 AM - 10:30 AM ROOM B (ROOM B)

[S08-01] Slip and stress drop distribution models of the
Tohoku-Oki earthquake: A mechanical
implication on the near-trench large slip
OTatsuya Kubota', Tatsuhiko Saito! (1.National
Research Institute for Earth Science and Disaster
Resilience)

9:00 AM - 9:15 AM

[S08-02] Spatiotemporal change in the inelastic strain
and displacement fields due to aftershock
activity of the 2016 Kumamoto earthquake
sequence, in central Kyushu, Japan
OAyaho MITSUOKA', Satoshi MATSUMOTO?, Yuhei
YUASA® (1.Department of Earth and Planetary
Sciences, Graduate School of Science, Kyushu
University, 2.Institute of Seismology and Volcanology,
Faculty of Science, Kyushu University, 3.Japan
Meteorological Agency)

9:15 AM - 9:30 AM

[S08-03] Stress relaxation arrested the mainshock rupture
of the 2016 Central Tottori earthquake
OYoshihisa IIO1, Satoshi Matsumotoz, Kyoto Kyushu
Tokyo (1.DPRI, Kyoto University, 2.Institute of
Seismology and Volcanoloty, Kyushu University)

9:30 AM - 9:45 AM

[S08-04] Why the Hope fault bypassed during the 2016

Kaikoura earthquake?
ORyosuke ANDO1, Yoshihiro Kanekoz, Howell Andy4'3,
Andy Nicol, Robert Langridge®, lan Hamling®
(1.School of Science, University of Tokyo, 2.School of
Science, Kyoto University, 3.GNS Science,
4.Canterbury University)
9:45 AM - 10:00 AM
[SO08-05] Quasi-dynamic earthquake sequence simulation

of the Median Tectonic line Fault Zone



OKazunori Muramatsu1, So Ozawa1, Ryosuke Ando’
(1.Department of Earth and Planetary Science, The

university of Tokyo)
10:00 AM - 10:15 AM

[S08-06] Investigation of scaling laws for earthquake
source parameters using simulations of dynamic
rupture with a hierarchical patch structure
OKazuki Masuda1, Yoshihiro Kaneko' (1.Graduate
School of Science, Kyoto University)

10:15AM - 10:30 AM
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Research Institute, 2.National Research Institute for
Earth Science and Disaster Resilience)

12:00PM-12:15PM

Room B | Regular session | SO8. Earthquake physics

PM-1

chairperson:Takehito Suzuki(Aoyama Gakuin University), Junichi
Nakajima(Tokyo Institute of Technology)

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

Room B | Regular session | SO8. Earthquake physics

AM-2

chairperson:Akemi Noda(MRI), Kazutoshi Imanishi(AIST)
11:00 AM - 12:15 PM ROOM B (ROOM B)

[S08-07] Plate locking along the Nankai Trough: A
scenario for coseismic and post seismic ruptures
OTatsuhiko SAITO', Akemi Noda® (1.National
Research Institute for Earth Science and Disaster
Resilience, 2.Meteorological Research Institute)
11:00 AM - 11:15 AM

[S08-08] Spatial and temporal variations in interplate
coupling along the Tohoku-Oki plate boundary
deduced from a new method using off-fault
earthquakes and geodetic data
OKazutoshi IMANISHI1, Akemi Noda? (1.Geological
Survey of Japan, AIST, 2.Meteorological Research
Institute)

11:15 AM - 11:30 AM

[S08-09] Deep volcanic low frequency earthquakes
induced by spatio-temporal stress distribution in
northeast Japan
OGenki OIKAWA', Naofumi Aso', Junichi Nakajima'

(1.Tokyo Institute of Technology)
11:30 AM - 11:45 AM

[SO08-10] Estimate of the stress field in the region of the
2017 southern earthquake
OHikari Nogi', Yoshihisa lio?, Masayo Sawada?,
Kazuhide Tomisaka® (1.Graduate School of Science,
Kyoto University, 2.Disaster Prevention Research
Institute, Kyoto University)

11:45 AM - 12:00 PM

[S08-11] Estimation of inelastic deformation using
geodetic and seismic data: Application to
Niigata-Kobe Tectonic Zone

OAkemi NODA', Tatsuhiko SAITO? (1.Meteorological
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[SO8-12] Repeating earthquakes and aseismic slip:
Toward unified understanding of seismogenesis
OJunichi NAKAJIMA', Akira Hasegawa® (1.EPS
Department, Tokyo Tech, 2.Graduate School of
Science, Tohoku University)
1:30 PM - 1:45 PM

[S08-13] Detection of slip events amid the transitional
regime between the unstable seismic and stable
sliding regimes
OYoshio FUKAO1, Tatsuya Kubotaz, Hiroko Sugioka3,
Aki Ito1, Takashi Tonegawa1, Hajime Shiobara4, Mikiya
Yamashita®, Tatsuhiko Saito® (1.JAMSTEC, 2.NIED,
3.Kobe Univ, 4.Univ Tokyo, 5.AIST)
1:45 PM - 2:00 PM

[SO08-14] Longer than One-year Afterslip due to the 2016
Moderate Earthquakes along Chaman Fault:
Noncomplementary Co- and Post-seismic Slip
Distribution
OMasato FURUYA1, Fumiko Matsumoto?®

(1.Department of Earth and Planetary Sciences,

Faculty of Science, Hokkaido University, 2.PASCO)
2:00 PM - 2:15 PM

[S08-15] Propagation velocity of detachment front along a
seismogenic plate interface in a rate- state
friction model
ONaoyuki KATO" (1.Earthquake Research Institute,
The University of Tokyo)
2:15PM - 2:30 PM

[S08-16] Impact of Kuroshio meander on the slow slip
event in March 2020 detected by borehole and
DONET observatories
OKeisuke ARIYOSHI', Toshinori Kimura', Yasumasa
Miyazawa', Sergey Varlamov', Takeshi linuma', Akira
Nagano1, Joan Gomberg2’3, Eiichiro Araki1, Toru
Miyama1, Kentaro Sueki1, Shuichiro Yada1, Takane
Hori1, Narumi Takahashi®, Shuichi Kodaira'

(1.JAMSTEC, 2.USGS, 3.University of Washington,



4.NIED)
2:30 PM - 2:45 PM

[SO8-17] Conditions for the existence of the propagation
velocities for two forms of the slip fronts and
their physical interpretations
OTakehito SUZUKI' (1.Department of Physical
Sciences, Aoyama Gakuin University)

2:45 PM - 3:00 PM

Sat. Oct 16, 2021

ROOM B

Room B | Regular session | SO8. Earthquake physics
AM-2
chairperson:Keisuke Yoshida(Tohoku University), Makoto

Naoi(DPRI, Kyoto Univ.)
11:00 AM - 12:15 PM ROOM B (ROOM B)

[S08-18] Dynamic simulations of coseismic slickenlines on
non-planar and rough faults
OTakumi Aoki1, Yoshihiro Kaneko1, Jesse Kearse?

(1.Kyoto University, 2.Victoria University of

Wellington)
11:00 AM - 11:15 AM

[SO08-19] Estimation of characteristics of the epicenter of
double-couple earthquake and Non-double-
couple earthquake in the focal area of the 2000
Western Tottori earthquake
OTakumi MOTOKOSHI', Satoshi Matsumoto?,
Yoshihisa lio®, Shin'ichi Sakai?, Aitaro Kato®

(1.Department of Earth and Planetary Sciences,

Graduate School of Science, Kyushu University,
2.Institute of Seismology and Volcanology, Faculty of
Science, Kyushu University, 3.Disaster Prevention
Research Institute, Kyoto University, 4.Earthquake
Research Institute , the University of Tokyo)
11:15AM - 11:30 AM

[S08-20] Estimation of seismic moment and corner
frequency of acoustic emissions induced by
hydraulic fracturing in laboratory
OMakoto NAOI', Keiichi IMAKITA', Youqing CHEN’,
Kazune YAMAMOTO', Rui TANAKA', Hironori
KAWAKATA?, Tsuyoshi ISHIDA', Eiichi FUKUYAMA',
Yutaro ARIMAS (1 .Kyoto Univ., 2.Ritsumeikan Univ.,
3.JOGMEC)
11:30 AM - 11:45 AM

[S08-21] Radiated energy and source complexity of small

earthquakes estimated from a large source time
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function data base in Japan
OKeisuke YOSHIDA1, Hiroo Kanamori? (1.Tohoku
University, 2.California Institute of Technology)
11:45 AM - 12:00 PM

[S08-22] Source-parameter dependencies appeared in
earthquake pre-P elasto-gravity signals and the
difference from seismic waves
OKantaro Kawai1, Nobuki Kame' (1 .ERI, UNIVERSITY
OF TOKYO)
12:00 PM -12:15 PM

Room B | Regular session | SO8. Earthquake physics
PM-1

chairperson:Shiro Hirano(Ritsumeikan Univ.)
1:30 PM - 2:00 PM ROOM B (ROOM B)

[S08-23] Stochastic source time functions satisfying the
w"z-model, the cube law, and the GR law
OShiro HIRANO'  (1.College of Sci. &Eng.,
Ritsumeikan Univ.)
1:30 PM - 1:45 PM

[S08-24] Extraction of Low-Frequency Earthquakes from
Tectonic Tremor
OSatoshi IDE'  (1.Department of Earth and Planetary
Science, The University of Tokyo)
1:45 PM - 2:00 PM

Room B | Regular session | S18. Education and history of seismology
PM-1

chairperson:Noa Mitsui(Nagoya University)

2:00 PM - 3:00 PM ROOM B (ROOM B)

[S18-01] Planned exhibition for the Great East Japan
earthquake held at the National Museum of
Nature and Science
OSatoko MUROTANI" (1.National Museum of Nature
and Science)
2:00 PM - 2:15 PM

[S18-02] Questionnaire survey for experts on long-term
evaluation of active faults and evaluation of
ground motion
ONoa MITSUI", Takeshi Sagiya' (1.Disaster
Mitigation Research Center, Nagoya University)
2:15PM - 2:30 PM

[S18-03] Search for reasons to believe in earthquake
prediction by a private sector using Yahoo
comments
OYoshiaki ORIHARA" (1.Tokyo Gakugei University)
2:30 PM - 2:45 PM
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[S18-04] Treatment of earthquake and its disaster
prevention in primary and lower secondary
school science in the 2017 standard curricula
OHiroo NEMOTO'  (1.Ritsumeikan Univ.)
2:45PM - 3:00 PM
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Room B | Special session | S23. Deepening seismic data analysis and modeling based on Bayesian statistics

AM-1

chairperson:Aitaro Kato(Earthquake Research Institute, the University of Tokyo), Hiromichi
Nagao(Earthquake Research Institute, The University of Tokyo)

Thu. Oct 14, 2021 9:00 AM - 10:30 AM ROOM B (ROOM B)

[S23-01] A Bayesian multi-model inference for slip distribution in slow slip events
beneath the Bungo Channel: the effect of prior constraints
ORyoichiro AGATA1, Ryoko Nakataz, Amato Kasahara3, Yuji Yagi4, Yukinari Seshimos, Shoichi
Yoshioka®, Takeshi linuma' (1 Japan Agency for Marine-Earth Science and Technology
(JAMSTEC), 2.Graduate School of Science, Tohoku University, 3.Independent researcher,
4.Graduate School of Life and Environmental Sciences, University of Tsukuba, 5.Graduate School
of Science, Kobe University)
9:00 AM - 9:15 AM

[S23-02] Symplectic-adjoint-based exact uncertainty quantification method and its
applications to seismology
OShin-ichi ITO" (1 .Earthquake Research Institute, The University of Tokyo)
9:15 AM - 9:30 AM

[S23-03] Coseismic fault model estimation using the Hamiltonian Monte Carlo
method and its comparison with the Metropolis-Hastings method
OTaisuke Yamada', Yusaku Ohta', Keitaro Ohno® (1.Research Center for Prediction of
Earthquakes and Volcanic Eruptions, Graduate School of Science, Tohoku University,
2.Geospatial Information Authority of Japan)
9:30 AM - 9:45 AM

[S23-04] An earthquake tomography method for detecting of velocity
discontinuities via structured regularization
OSumito Kurata1, Yohta Yamanaka1, Keisuke Yanoz, Fumiyasu Komaki1, Takahiro Shiina3, Aitaro
Kato! (1.The University of Tokyo, 2.The Institute of Statistical Mathematics, 3.National Institute
of Advanced Industrial Science and Technology)
9:45 AM - 10:00 AM

[S23-05] Detection of deep low-frequency earthquakes by matched filter technique
using the product of mutual information and correlation coefficient
ORyo KURIHARA1, Aitaro Kato1, Sumito Kurataz, Hlromichi Nagao1’2 (1.Earthquake Research
Institute, the University of Tokyo, 2.Graduate School of Information Science and Technology, the
University of Tokyo)
10:00 AM - 10:15 AM

[S23-06] /, trend filtering based detection of short-term slow slip events from a
GNSS array in southwest Japan
OKeisuke YANO1, Masayuki Kano® (1.The Institute of Statistical Mathematics, 2.Tohoku
University)
10:15 AM - 10:30 AM

©Seismological Society of Japan



S23-01

A Bayesian multi-model inference for slip distribution in slow slip
events beneath the Bungo Channel: the effect of prior constraints

*Ryoichiro AGATA', Ryoko Nakata?, Amato Kasahara®, Yuji Yagi4, Yukinari Seshimo?®, Shoichi
Yoshioka®, Takeshi linuma'

1. Japan Agency for Marine-Earth Science and Technology (JAMSTEC), 2. Graduate School of Science, Tohoku
University, 3. Independent researcher, 4. Graduate School of Life and Environmental Sciences, University of Tsukuba,
5. Graduate School of Science, Kobe University

WERF - BT — 9 ZRAWEBIARYDHHEEICEWVWTIE, 1.MEEMREEEEEL Y 25 THEED
ETNE—DREL, 2. RELALMTEEETIVCEDET—IDSDTRYJHEDAS V=Y 3 v &E]T
. EVWDITODERBENSRIMEREN BN THZ, COHEIE. TRYDHHELBMAREERES
LTERMET B 5TAREET 72D, L<ALWLATWS, LML, HTEEICEL TRERRERL MR
WIRR T T, IRYDEHEDRNICHDOM TIEEETILARIRT 2ABEMEABTTLED 2 &1F. ZOTHESE
MICERT2ETIICLZFRREOREZ S A B/NTIMT 2 &ICARY, HEICSIFTEA—/1—T 1 v N%a1F
K—RERB,

AFRTIE. ETIORBERICERT 2 FARELZBEUICIYIKRD 2OI1C. BRREIMBR CRENITS
N2 TEREETIOSHOEFEZFRFLT. TRYUDHED IR, IHEEITIFEICOVTHRET S, &
DFEDEAMNDEZ FIE, Agataetal. (2021,GJ) ICL>TRENALEDTHY ., ETILFRREDHKE
HMEE A T — Y REXDBITIDOHEDIBK S IC & W R L /zYagi & Fukahata (2011, GJI)¥ Duputel et al.
(2014, GINR EICE2FEE, ETLFRHREOHVAMERELLWRICIERLAZEDERAZ I ENTE
%, ¥z, ZROETIEHERA AR EORMEADFTRABICER T2 EVWIEKRT, XM ATILFETIV
WEHZWEARA ZETIVEHE (B A ILRaftery etal, 1997) O—EEEZZZEHTEB, TDLH, &
B TIEAFE%ABMMSE (Bayesian Multi-model slip estimation : R4 XTI FETFILTRYHEE) &I

R, Agataetal. (2021, GJI) Ti&. BMMSEDEELHIERBRANDHER DA DN RSN, XFRT

I, BMMSEAZ%&/KEDH T T2010F £ 2018FEICHFKE LRI RAO—R ) v A4 RV N (L-SSE) D&
BIZERMT—4 (Seshimo & Yoshioka, 2021, JpGU) ICEAL. IRYDHEHET S, TOBE. BMMSEA.
RYKEICBAT D EICED2D0DFRUEET %, F£—IC. BUMSEZAWTETILORHEREICERT %
FHREDHRENHEEBELICERBLEIIRSA IHEETIZ&E. TRYDSHEDBLLNIARLICHT S
BMUOWERNBRASDODRVWIRYEEEZLUBRZICTEE WD A, BEIIC, L-SSED L D ICA LA TIEY IR
LRETZARYNOITRYDHEEICSVWT, HTEEELFH DT 2BHRELSAEREAARNY T EITE
REHFTDIENTES, EVWIRTH D,

BELEFEEZAVTELONARRIE., TRUATL— MEREOdipAEICHRYFVWERTHOHELTWDS
ZEETBTEZEDTHo e TRYDHDHERBRNSEHELALAARY MIETO Y —OVIIRGOZELLE
DZEE P %, L-SSEQHEAICHELE L 7zdown dipfIDFRHERRBBOS BB LIcEI B, IRYSH
DELHNSICKBDEBRMARICEDVAFBREEAR, KW ELC—HLTWE, 2DZ &IE,. L-SSEE Al
ICBWTHELTRELAZZRAO—E L DHENRERELIVBABICRLTVWS, ZOLDIC. BohETA
URREMDARY NEDBRESERT 2 LT, MENLGRIAOIZ>ETY LAVHREGEABEAETICTARY
DIHEWETDIENKYMRHTHBZENTREING, £/, 2010FEQA XY MIR T HHETEHS
N TREEERBFE O 2ENERIGENE, 2018FEDARY Na@BT5BOADE LTHEALEZES
%, 2018FEDA Ry N EMITICEM L7FE L YW HWBIC (Widely Applicable Bayesian Information
Criterion (Watanabe 2013, JMLR): E DO EDLE DELUE) KL UM< RY, LUBTIRRS XETIV
MEESNTWD I ENRESN, ZDIENS, FRIEESHERZANY NTEICEREHRTZ L

T. &WBEIRNS ZHRICL D TRYDGEHRENTA S I &N RI N,
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S23-02

Symplectic-adjoint-based exact uncertainty quantification method and
its applications to seismology

*Shin-ichi ITO'
1. Earthquake Research Institute, The University of Tokyo

MBAEHNMASHIOHAARATHRIN TV ENEROMAEHEIX. —a—FIxy hT7—7 - 4 RTE
PET—YRERE, KRELBEEMIRRZOMEEZ BT 2O ORFEEFEICEVWTREADEMTH

%, BICEFDL S L ENERD 2EHOTINTHEAY £TNIE. ZFOFETHERNHEEE D AHEEMDFTE
ICEHET2-0FETHSN, SFTEIAXARMDKREVAED, KRBERICHLTEAY T ESEN DEREIC
HETIZRMEANFERINTVWSG, TNETICHLIEZ. AvETINSLUVFOHTIEROSE - aEESE
HEME LT, 4RTEDET—YBIETHWSN S 2nd-order adjoint (SOA) SEICE DK 7T XLBH
BLVCZDSEMAREHAEL TE7/[1], SOAETHEAINS SOA ETNIE—RICEMIARIXDOER TS X
S5h. ANy ETHEFHEICIE SOA ETILOBERI N BEICAR DD, ZORERDEDEVAICE > TEBE
BMAEYMERTBEIFTTRS, AYETIOHERENZELETL., TRICEDVWTEHEINS THEENE
BREDERNMEETERVWEDICAZ AN’ H B L EDERBEINH o7z, T I TEAMETH A IZSOAEICHTE
T2V TLITav IHICERT R8T, RERXAEY ZRERICINZ., I5ICAY ZITHOHERE%
SHTEMEIREF TIIZA S EATREICT 5 SOA ETIILDRBELRBIERED EDEIREERELL[2l, TOAET
& SOAKICER T 2WMOARABICEET 2REELHBILERERET LI LBERY) EEBET I &
TRBEERANY T EAAREICLTWS, BBEAKHAEXZAVET—YRALCEELZEL TEAFEE2HR
BEL7ZE T3, AFEDORRINIBUEBBRBDZIERHEAVONTEALBERDIEICLERT, Ay ETFICE
FNIFERELZBNICHZA D I ENERTE L, BETIE. AFEOKRBREMESIaL—YavETIA
DBEA LERBIEBNT %,

[1] S. Ito, H. Nagao, A. Yamanaka, Y. Tsukada, T. Koyama, M. Kano and J. Inoue, Physical Review E 94,
043307, 2016.

[2] S. Ito, T. Matsuda, and Y. Miyatake, BIT Numerical Mathematics, 61, 503—522, 2021.

[3] S. Ito, M. Kano, and H. Nagao, in preparation.
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S23-03

Coseismic fault model estimation using the Hamiltonian Monte Carlo
method and its comparison with the Metropolis-Hastings method

*Taisuke Yamada', Yusaku Ohta', Keitaro Ohno?

1. Research Center for Prediction of Earthquakes and Volcanic Eruptions, Graduate School of Science, Tohoku
University, 2. Geospatial Information Authority of Japan

BRONEHT—IDOHESNIMBEETIIOHESRER L EEIRET D2 L1, BONLHBREMRT
Z2ETEDODDODTEETH S, Ohnoetal. (EPS, 2021)ik, ') 7ILY 14 LGNSSH SEEHMBET L&, FOH#
ERESCHICHBHETZFRATIILI7EHET YT AL AOE (MCMCE)ICEDWTEE LKL, RFETIE
MCMCEDRERMABFED—DTHZ A MARY R - AN AT 14 V7K (M-HER) #FBALTWS, LML
M-H}ETIEH20~30% DIRIREHABEE Sh, ERELTRWIIILIATEEISIVEE RS, TRDE. &R
TOBBEICDOWTHEBICRVWESRKEIVETHY ., LYUMNKRNARERFEOFTEIVDELINTWS, 2D
EORBRBEERRT 572D, KERTIE. NIIIWMZTUVEVYTALOE HMCHE) ICHEDLKBET IV
EFEERAFE L,

HMCEIEMCMCED—RETH Y, BIELRZ2BEZSHOMSY (Ai) 2F A LN LBRB AT, EFH
ICiEleapfrogikll & BB ZRAWENIN MY AZEOI I 2L —2avaEITHIIET, FMBVEVER
RBLEEGERWEAERIET D, leapfrogi & TIRINAN—NS A=Y LTRT Yy THA Xek ATy THLESE
BIICIRET Z2HELH D, TNHICDWT, LICEAL TIENo-U-Turn Sampler (NUTS) 2\ % Z & TH#E{t
ATV elCBIL TIERTHERMIC10°E RE L,

AIFETIE, Okada (1992) ICKk 2E—4EUMTBETILDMIB/RS X — 49 RN E Lz, RIS A —%
ICDWTCRTY THA XaR@ELT 5720, BEEREERSITRNTORMIIZ A—49—I(llogH L < IFlogitE
BICEPEREREERA L7, AELAEFEE2016FERAMEISEA LFER. burn-inD1000&E#E % S
20000 FHEE CINRMI R S Nz, T/, HERRIILTHREBOTEIK —H L, FEEAHFETIE
M-HEICE 2B T U B L TEREIT 22 TORER. HMCEZRBHWS Z & T, M-HZEDSRIZEED
EEHCTTORBEOEERMROAAMEARTHD I ENHELNIR >, Th&Y, EHEHBOBRHIDS
HMCEIFM-HEICH L TEAMELIH Y., FURWEEBEZNVE S T2ERTOBEPTEHEOGFE IR MK
EVBEICEWTHEORWEENAIRETH D EEZAOND,
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An earthquake tomography method for detecting of velocity
discontinuities via structured regularization

*Sumito Kurata', Yohta Yamanaka', Keisuke Yano?, Fumiyasu Komaki', Takahiro Shiina®, Aitaro
Kato'

1. The University of Tokyo, 2. The Institute of Statistical Mathematics, 3. National Institute of Advanced Industrial
Science and Technology

WERNESS 71 1%, HREOSBWCRFI N HMEDRERE N SHERAMOME R EEESE A HET
2FETHD, REFAETRRAL—IVTITHEIAREH DD, HEREENRIRICEILT 2 FERERE
(velocity discontinuity) DEFEEERHET 2 EAREETH /-, LA >T. EFE. AV T v REICRERS
NZ2FREAERAZRDHE. BERLEOFRENERADFEICEBRIOREL SHESNHRESRICE
A, EWSTTO—FARELNTE, LALANL, ZOL D ARKEIEAI NI MBIERSINTWSZ
ENBL, FET—IRERTDRIBENZ VN, D, BENEHEOHEMLRIAES L TWS &IE
R53., TEMICEHINZBIPEPSEOHEERT —IDSZDMBYPOMERET 52 &id. HEKRE
BEZEMBT DL LELTREREEZNH D, TITAHEKRTIE, BEERULZISHAT 5 & T, Ron/ER
TIDLRMOAEFAZRE L DD, REBELHET 21 v N\—2aVEERET D,
BEBEOHEICHZ>TIE, FT7Y Yy KRS Y MEMEATICIREL., TNOELICEE/NS X —F 55
Ed 2, BRENSEBSRICEEST2ETOFARBEEZERT ZEEICIE. ThoDs )y RKRA Y NOREICK
DEOLNZEREEAAVWTREESIZTI. Z<OREETIE. ZOFHEERRE S EUNTERBE OREICE
DWC, ETVY RRA Y NOBEENRSA—YEHEL TV,

REFLEOZBELREHIZ. HEXFETHVWOLNTVWEIEREIRIC, 7Yy RRA4 Y MOZEENMBERFREERL
“EIAIEEZMA S I ETERESIND, SIABEEKEAAICETEDEEIABICRTEOLICHOMMTS

Y, KEABICIEBEES Y v ROEEZEICET B2/ ILAICEDWAESAIZEET B2 & TELONDEERE
HRET D, COFATREIGIRL—Y VY IJHE L THERNEYVZ 71 TEKAVLVLNTWSERIOKTH

%5, L TRSARICKH L TUFRNR=RIEAUEZIEA L. FIICDOWTRAEHREARICI2 /L LDITFIIC
BEOWEKDEIRIZE5Z %, ZOFIRNIERESOREECICKOENAERZS A, RIBGEREZ(CICHBT
5 TARERADRHEERNZEDTH %,

ARERTIE, BHXAREEMARFAOSREEEFEHI-net CERAIS W MEER T — 9 (SRFT—T/LLEE
B S, BEREBOMTEERELZHET IMERNES S 71 OROIEZBNT 5, ARBREZBL T, KX
ERAN—RERMEEBAVWRWGE S L, PARVT—9HTHREREZ BFNICHREEREZ EVWHIREF
FORRIERIND,
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Detection of deep low-frequency earthquakes by matched filter
technique using the product of mutual information and correlation
coefficient

*Ryo KURIHARA', Aitaro Kato', Sumito Kurata®, Hiromichi Nagao'*?

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

Y FRT4ILY—klE, FEREREMEDL S A/MEEOKRBICECBVWONEFETH S, REDFE
TlE. 7T L — M MIEORF BT — 9 OB OHBEBREEZFTEL. TOMMEREEL LT, BEEXBAL
BEICRBERDZ, LML, REDOHETITHESR ANV RVEEICIIMEBENIKBICETTS2EVWIR
mbHote, KR TIE. TV FL—PMNEFREY—T vy MEFROELUMZBIET 27-HIC. CCIZMATHER
MEARAL, TOBEAEKELTZZEICLY, 1DOMBEASRDA CTHERERRNEEABEL < RET
2Lz, £, AL/ A4 XEFBEREMEOREENSRIZEKRT —Fzy MIH LT, HEBR
ECEBARBOBAEL. ZOBBEBEARL, ZTOKR., /A XF7—9 L CHEAHENAR/ 1 XTHD
HO TV /A4 X%=FALEGE. BENLR /A XTHIEXRR/ A XEFALABEOmADT —IZD W
T. /A XBRICIEBWVMEETRSY., MEESICHIET 2HERE—VE2RT e/ o7k, RICZDFE
FHATCROGERQANUD—DOTHIEEXNUOERNT—2YICERALEEZ S, 2010FE12BDT—49H5
354DREMERRMEA/RE I N7, FIA L8R RIEM KB 2R M ZRATHI-netON.SUKHE R R TH

%, ZOHBICIRSKTDOAY O OFERERRTEEXHDTN2D LHAKREEINTWAL, SEREEL FELR
BRERMEDOHAIOTIEZ. RO Y F RIT 1LY =% (KIEEDOEAROEEREOMERA VDA

E) TELNALTDEEAKRDOIFENEHZTRLTWS, RESNAEFEIE. EOFETEESNEZHASIOY
IEFEFNMEDNE0%ZHANT 5 &ICHII L7z, HRRKMEEEBHREOCEZHAVTRHE LABRT
&, 1S CHERHOA. HEBRENDHAEHVWTHREATASLBAICRTE—REIEWV., I
DERIE, RELEFENM DOBEHAROAEBAWT., FEHERFEEDERLRAYOTIERICKEL T
BRTERZEAETRLTEY., BULWESHIROER AT LIRS AW/ E DR PEAIEOIBE
HEANEWHE R E TORBICHIATESEEZ 5N 5,
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[, trend filtering based detection of short-term slow slip events from a
GNSS array in southwest Japan

*Keisuke YANO', Masayuki Kano?
1. The Institute of Statistical Mathematics, 2. Tohoku University

1. E

BEEORNMBENEADILTICK VL2 RLHFAABICEVWTRO—RY v ARV N (SSE) ARRSN
7=o TN HDSSEIX. /T,a%;&rﬁm'kzbb‘%»ﬁf\ﬁ@ﬁ@fﬂc‘:%F’a’:ﬂﬁ@?ét&)@i%@%b‘b\U’C%%n Lh
L. #ErsmE s e WEEASSE (S-SSE) 13, BRTEZZIFEDEMAEFEDRWT ENE L, S-SSEORESTE
ZEFIERRICIBIE S 27-0IC1E. SBEEOCBERBENIVEER DS, KR TIE, RIX—IAMED—ETHS
NMELYRZ40L% ) VT Ep-EDHE%EBWT. Global Navigation Satellite System(GNSS) 7 L 1 O
T—9DDS-SSEX BT 2FEEIRET B, REFAEIE, S-SSEORBEHEaEZRDIFZEHINMNLY
R4 ) VT %FAL, MEOEHEEEZBZ-DICpEDHKEEEFNATSE. AIT—YICEENFERRT
&, FHEBEREFREAIC)ICED BBRBEELLEEL, AFENBREEZFEALERBIITICIFEFINTOA
RYPMNEMRBTESI AR L, 610, REFEE. AmBAANEEERD39DGNSSEA RDHREAIC
WAL, REFEICLIYIRTOBRFMODS-SSEEZRET BT TR, FIEBRARVINERR L, ThHD
FRAA XY MZDOWTRERMEI & ORHEMEP N AHERITOERAZRT 5.

2. REFE

REFEIE. LY R4S Y YT - BESRASEZAVEZRE - REBROMEEZERBENICITY. KR
EFEOBERERLTWS, 3, MLV RT7 44 25 (Kim, et al., 2009)(C & ¥) £581 R 5112 X 287
AL TIIDH D, YTEDEEROHRBEREED TREEZITY. REBICEHROHINSTORMDELL S
ERTREDp-BEKETS. NMLYRT ALY Y VT BREEFEANLE EIEEN D R/—ZAHED
FETHY., SZAONTEANOHFICBOCRDZEABRZBEERKHEET SN TE S, EALOESEWE
KRINANR=1RF X =% IMallowsDCpiREAFAWVNWTT—IDORETEIENTE S, BT I2RET

&, MMLY R4S ) VI THEONERDREZFAT %, REFEOBERIIDRH, 2004F4818H
SD2FERMICHE T BHEEREIBDGCGNSST—F & ZDTF—IDSERLAEAIT—9%FIBAL. @BFICBVWTIEZ
RIEDEMT—9 5T L—ILBTL— D74 )VEVEBTL— MADE&AAAABICHE L THAL .

3. &R

ALT—49%FALEERICE>T, UTFDZ DD 272, AICOEBIEHIEREBICE>TIRY NE#EL
- A XBBRAMENEILT 2—H, REFEFBRBREZFEAERBISITINFEFIRNTOIRY MERET
XL EN RSN, BREFZEEZERT—YICHAL. 2TOBRMDS-SSEAMRHTE 2T TRLHFHZAR
MEWSDOHER L7z, Ih5DMAEICD VW TKato and Nakagawa (2020)D A4 O 47 % B W =& E RS &
OHEN (M2) BLUMCMCE B W HEBTORER(E3)ICDWVWTHRET %,
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Seismological Society of Japan The 2021 SSJ Fall Meeting

Room B | Special session | S23. Deepening seismic data analysis and modeling based on Bayesian statistics

AM-2

chairperson:Hiromichi Nagao(Earthquake Research Institute, The University of Tokyo), Aitaro
Kato(Earthquake Research Institute, the University of Tokyo)

Thu. Oct 14, 2021 11:00 AM - 12:15 PM ROOM B (ROOM B)

[S23-07] [Invited] Some problems associated with Bayesian inversion
OYukitoshi FUKAHATA" (1.RCEP, DPRI, Kyoto University)
11:00 AM - 11:20 AM

[S23-08] [Invited] Nonlinear inversion of geodetic data based on Bayesian statistics
OlJunichi Fukuda’, Kaj M. Johnson? (1 .Earthquake Research Institute, The University of Tokyo,
2.Department of Earth and Atmospheric Sciences, Indiana University)
11:20 AM - 11:40 AM

[S23-09] [Invited] A Bayesian framework for Earthquake Early Warning
OStephen Wu' (1.The Institute of Statistical Mathematics)
11:40 AM - 12:00 PM

[S23-10] Relative probability of ground motion level revealed from the extreme
value statistics applied to a continuous seismogram obtained before and
after a mainshock.
OKaoru SAWAZAKI' (1.National Research Institute for Earth Science and Disaster Resilience)
12:00 PM - 12:15 PM
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[Invited] Some problems associated with Bayesian inversion

*Yukitoshi FUKAHATA'
1. RCEP, DPRI, Kyoto University

ABICZRWA Y NR—=a V3 LWEEDNS, BAEDBERICKR T 2BKH 5 WIEBNREB/NAZT A 5D
B, BN ENREDL, ABICR/NDFEICL>TULIFLITFZBIENTLES>RHTHB, LML, 2D LD LR
MEDERICRT 2BHIBONZERIE. FEYRETIVEICERTZ I ENEETH D, TDEHRE

I, "Bad modelling leads to a bad result. A bad result suggests bad modelling." & WS ZE%#BIF T W

%5, ZOTENRETIVEOBRBEDOWT, EFIVEREICERT 2#£98 (Yagi & Fukahata, 2008, 2011, GJI)
BREBREORYFVDEEMICOWTIIELREAINTEALELR D, 2IT. FXEETIE, ZThUADRI X
AVN=23VIZEDDZETIVEREDOREBEICDOWTEY LIF 5,

BIZIE, BREEOREE—RICHLVEETH S, H<EMo>TLED EBUIRBIERNLRCARSZ—F, BKIC
BMoTLEDIEETIOEHELISK ARYBET, INELBEWICHEEZERTIIENHLIAL->TLEI D
LTH?, LRBFBE. 7 FHEXR" LEMENZHWVWELSL, BFTENFHICEOVWTERIGEATED
BWEWDIEZNH DL DD, £ TEHAV, ERFBBCECIIVBELREDE B REDENHY., F
WUALRIBEREAVD &, BHATDOLNZREEVSLBEIEL S, EEEHCERZGEDORIREBES
N3 ENZWD, BUICHRAMET 2-OICIERBITIENTERVWERTH S, ZHIVL2ERAICDOV
T, EFRNLRBHENERRATHRAT 2,
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[Invited] Nonlinear inversion of geodetic data based on Bayesian
statistics

*Junichi Fukuda', Kaj M. Johnson®

1. Earthquake Research Institute, The University of Tokyo, 2. Department of Earth and Atmospheric Sciences, Indiana
University

GNSS¥®InSARZED AT —4 AW THEIRRICEAE L - WBR LB OLERAME T 57-DICIE. 7+T7—K
ETINDNRTA—GEWETZH (11— U3Y) BRETOVHENH D, AT —4 I 2HBFTOA
Eid. EMNEBOR/MEICEIVREDNIA—9%HET 2mBILE. XM ZRFRICEDE/NRNIXA—SDEH
BEEDTHEHRTET 2R AWEICKBTE S, N AMEOHEATIE. XM ADEEBICEDE, HRED
BTHLIERERDAEMET 2, NI AHEDHRE LT, RNIXA—YDTHEEMEL ML — R4 75 E%KHE
ENHICEDEEEBILTEDI D, FMEREZBICEDEERMEEINERDDINAIR—NRSA -9 45K
BHIRETZ R ZEDEIFONE, LML, XM IBEEFREEICERT—RICFHEIZR M BV EHR
RELTETFLNS,

BB T RYDHEHRET 24 vN=—Va Vv REDBREOURETIE, ERERLGIAV A THNIL, &
IN"FEEAVTERERDGEBITNICEZZENTE S, ZOLIRBEIIRVEVWSAERZTHEIR b
HEEWD, R XBEFEFERAINTEL, —A. FRFOHFBBICH T 21 XEETIE. BEEEXRS
BE/DHEHDICTIAZEHEEYTH/)ILO (MCMC) JEREDHEHAFENVEE RS, MCMCEILE
F, AT -9 DHEBITICE<BVWONELIICARYDDH B, TOFEIZHEDT +7— RitEE20E
ET B0, FEIRMNDEVWTI AT —RETNICERTZZEIIR#EETH B,

HEDHBEHOET Y YV ITHETIE. MBELDOISH - BEPT Y NLOMBEMIS BN S E2ER LY
BEFIIEEBATEEENIELTWVWS, TDEIRETIDNRSXA—9 BT -9 SHET ZRBITIE
BEOHERBBEERY, 74T7—RETIDFHEIZRMEVED, —BRICMCMCEIC & 21 AHEIZHRE T
Hd, TOEIRHIE LT, FEBETIIRMITARY EHEEBENAHEASDOERUEEOMEBETILO/IS
A=Y EBMT—IETERNS IHE LHESR (Fukuda and Johnson, 2021) A#Rd, 74 7—RKREFTIT
&, WEBOISHELICEYRDTARY EHEEEMARE SN, RWTARYISEEKREFEOERA, it E
FiEBurgersL A0 —ICHED EARE LTz, oo RMITARY EHBEMERMOBEEFERAZER L., HERD
TRY[H, TNICHTEEBIE/RATA—9, MIBOBEBNRSA—4, BEIVMLEIVNMLIZYID
Maxwell R U'Kelvinfitf R A& RKH/NRS X =4 & L. TNOERSA IHEL, SFEIRMDOEVETIICHL
TRAZWEETHIEHIC, (1) BED T + 77— RETEDERD SVoronoi cellx AW TGEMMN R ERERL
HHEL. (2) TN %Gibbs samplerTH > 77UV J L. B) QTEKRSI NI Y TIICH LTI+ 77— REHE
HRETDEVD TOLRERE L TCTERBRELSFOHRELZRRNICHETZ2 7)) AL EEE L, 20D
FFEAE201TFERILAHEOERF R OMER7TERORMT — Y ICER LA X —9 DR IESE
To7ze ZOHRERNS, LBEMBHMAYIEETIVICH L THMT -4 ICE DR, IWENTRETH B Z &
TEIN/z, 5%, JYBRENLBRETIVICHT IR AWEETOIZHICIE. TEZRYDAVERED

747 — REtETCERTODERREN M EHECTE2FEORRENEE LD,
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[Invited] A Bayesian framework for Earthquake Early Warning

*Stephen Wu'

1. The Institute of Statistical Mathematics

Earthquake early warning (EEW) systems are designed to rapidly analyze real-time seismic data and report
occurrence of earthquakes before strong shaking is felt at a site. EEW has been implemented in many
seismically active regions around the world, yet there are still many challenges to be solve in order to
achieve faster and more accurate strong shaking warning. Two of the key challenges of EEW include: (1)
prediction of fault rupture using only the first few seconds of seismic wave data is highly uncertain, and (2)
existing ground motion prediction equations that are computationally fast enough for EEW are highly
uncertain. A natural solution to handle these uncertainties is to apply a fully Bayesian framework to EEW,
but the typically high computational demand in Bayesian inference has been a bottleneck. In this
presentation, | will introduce multiple attempts to design efficient EEW algorithms based on a Bayesian
framework, including the seismic source inversion problem, ground motion prediction problem, and
decision-making of emergency response under different source of uncertainties.
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Relative probability of ground motion level revealed from the extreme
value statistics applied to a continuous seismogram obtained before
and after a mainshock.

*Kaoru SAWAZAK]'
1. National Research Institute for Earth Science and Disaster Resilience

AMEDOERICIIHEAIOSOREMETL, WBEHIOQSICE D HERBTUAL R 25, 207k
H, AYOTICEST, MEERHREEEBIT TS EICIVARBICLZRAIREE TR T 2FENEFRE
INTW3E, ZOFETE., ERTEESHCHOREZIARE (SFHEERI & ORKARER) MEESIHRO—RE
THDIEEEFrechetDFICLAND ZEE#FAL. BERSBRIEBVTENOBEEXRE TS S, KH
BARBIHERDELYAVDHELZIFEAESTRVED, AEREHD SHEBURTONZ M AFRA
AEEE RS, IBIC, TOFREAMERICES TEROBTECZICHERTE2EEZI 5N, HREVASR
ICBITHENPTIO EERFNISDEXR] 2FAIT 2 EHTES, TEFISOBXRIRERELIVBHAK
REJICHNMY P T WIEETHZ7-0, EBREIRETIERICEREEZIAONS, AR T, BERETHEENT
ICED K FRFEA2008F5F - SHAREME (M7.2) 2018FERRMILBOHE (M6.1) . 20215EES
BhoiE (M7.3) DORIZRICE T BHi-netDEmEEIGH (REDNIC D W TIZHRDKIK-netit ik % &
A) ICERAL. AERICERDEULOENSEC2BERATERELBELTENRS SWEMLAZNEAEL
7=o

A L 7= B E S EHRAT O F 35 13 F 12 Sawazaki (2021)ICED <, AER 1B & 102485514 £ TOHARIC
DWT., ¥EEFrechetDFa212BOXBRAIREICERAL. 952 HRET 2/ N7 A —F5A (HEDES
E. EREH. 4 MEERALEEZRM) . p MWEFTHORBBREEZ KM, KHE—FEXDpEICHE
L) . m (RAIRBEOREFNEED R ERM) 2HELL, HELANRNTIA—9ZHAWVT, AED4HEZEFTD
SARIBOBBHEASE L, CDEE, RSA—IDHREMELITTIIRL, ZOREEME FRICRME
EERAXFAEFRA L, EERICOWVWTIE, AEFIEEROERMESEHKICOVWTHEBE I EDRBERAK
IRIEAETE L. AROBTA21To7, 7720, EERFICIIHEREHEEIFEZELELLRBRVWEREL. plE%EOIC
BEE L7, 7. Sawazaki (2021) TIRIHEBEIL NIV ERRT 2/85 X —ox  HREFICHEEL TV, SH
L DEEREFOHEMEL RNIVICEDZHONLCHEE L LT EITo> .

BATORR, 3DDABRZINEFNHEEPLAHZILARAY, BRHSRITEICEREE LY 1 MEEERLR S
AEABICENMDDLT. WThOME, BASTH., AERERMEBURICONZ MFAERLE, F
& LTHE1alc, 10 °m/sLLEDRKRIRIE (BE 25, 531Y, 727 LHi-netidthhICHBEI T WS, s
RTIFINELEZENDEL D) PECIBEERDOHER A, 5F - SHAEMEDOIFBERaTTAL
ERERT, AERIIKZF—FRAUC LA WHEFTHNRET 52D CTHRBERMIRIIRB ISR HICRS
A, FNTHAEEETICI0  m/sUEDENIRZ 2HEEIE36—-91%E BV, EBICIE. NICEHE
N.KGSHERBI R TAEDARRI%IC10 °m/s EORAIRIEE SR L2, E1bld. AENRI SN >LIBA
ICDWTORBEEROHERFATH S, AERIOHBICOWTIEHEFRHOEEEZRE LD, BEER
FIFIFERHICIENT 3, 4B ETICI0  m/sU LD RKRIRIENR Z 2H-EIZVWT OB R TH0.8%KHE
THs, Mlat TbDEXEDLZR LK IclE, BBEEROFLERFICHT 2EXROFUERT, LTERFNMLD
fERIL, AHEERTHI0-220FEEVWKELHIFLTWS, EREMHYY 1 MEERACARML T, &8
BRICK > THEOELKE L,

ERDOEITIER A2 KIRFILEHOHME S EEEHDOHEICDOWTZENEFNE2, 3ICRT, KIRFILIEOMED
FREFIMOZDOOMEL Y /NI W, BBEERDEMEIXI—16%EEV (H2a) A%, EHADLER DM
EEHE0.14% KB EEV (H2b) 726, EERINSDERIF20-200F:EDICHESIN (H2c) ., &
BESHOMEIIREN A Z < BBEEDOHETEIZ20—70% & BV (F3a) A, R s DL O HEZE A
0.2—22%&EFHTH DD (K3b) . EERFICHT 2EXRIFT1I0-110F L SEOEMTBIDOATIIE S HEES

© The Seismological Society of Japan -S23-10 -



S23-10

N (B3c) . A, M2, 3ITHEALEZSEARDI B, @EEHDHEICH 1T ZN.NMEHEA LA T
lE. 10 °m/sLl LB KRIRIEIZABEETICE LD o7,
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B1: (a) EF-BHAEMERERIBB TORRIRBI102m/sEBALMEE, FRIFSIIRENSI
BfE%. b) EF-BEHAEMERLIFEROMESFTERICE I AENRBILSLEM>BEENS
HEITORXIRIE10Zm/ s B A DFEE, (c)RAIRIEI102m/sE B ADEEDAREAIINTHIRERD
BE, 1aDHBRZE 1bDBRTHRLTEL ., Z05B ORI ERTSHnetflB R & (RPN EERT .
K2 KBRFFALERDMEIZH TS, Blla~1cRERDE,
H3:EEEmDMEIZHITS. Hla~1cEREHEDH,
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[S23-11] The research of spherical time-space ETAS model
OZiyao Xiong1, Jiancang Zhuang1 (1.The Institute of Statistical Mathematics)
1:30 PM - 1:45 PM

[S23-12] Forecasting temporal variation of aftershocks immediately after a main
shock using Gaussian process regression
OKosuke Morikawa1, Hiromichi Nagaoz, Shin-ichi Itoz, Yoshikazu Terada1'3, Shin'ichi Sakaiz,
Naoshi Hirata®* (1.0saka Univ., 2.Univ. of Tokyo, 3.RIKEN, 4.NIED)
1:45 PM - 2:00 PM
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The research of spherical time-space ETAS model

*Ziyao Xiong', Jiancang Zhuang'
1. The Institute of Statistical Mathematics

The widely used space-time ETAS (epidemic-type aftershock sequence) model was developed by Ogata
(1998). This model successfully explains foreshocks and high order aftershocks in earthquake sequences
and provides a very effective tool for seismic activity analysis. However, this space-time ETAS model is
only suitable for the study within a small space range. When the space range is large, since the earth is a
sphere, the simulation results of the model will produce errors. In this study, we reformulate the model
from its planar version to a spherical version, to analyze and forecast global seismicity or seismicity in high
latitude regions. The new model is verified by applying it to the global CMT catalogue. The results show
that the new model can simulate the global seismicity variation well. It provides support for better
modeling of seismic activities and seismic interactions in global regions.
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Forecasting temporal variation of aftershocks immediately after a main
shock using Gaussian process regression

*Kosuke Morikawa', Hiromichi Nagaoz, Shin-ichi 1to?, Yoshikazu Terada'?, Shin'ichi Sakai?,
Naoshi Hirata®*

1. Osaka Univ., 2. Univ. of Tokyo, 3. RIKEN, 4. NIED

AERLEERIIEBICZDRENRLET . REOEBICETAMEAIE LT, K& - =2AVETASEST
U, REICEIT B#ETAIE LT, Gutenberg-RichterBIAM SIS N TWSE., IS DEEAIZRET 5/85
A= 5TFT—INLVWERKHMET EIET, REXRLOERM - REICEAT2BREIZEICIBIEL, SHEOMH
KAEDNT ZEDNREE RS,

LAL, AEREBERITHESDOSN (EESXNMHS) AEBLLBILTZD, TRTOREERETEI L
LV, T, RHSNAERET —YOHADORENHEHET DL, RO ICHESNIRESFICKE
BRINATIADEL 3.

ZITREREBELZETIVELEBEATZ I LT, RHESNAERET —IDNSELVWRESHOHEEITD.
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ZBREAWVWSZET, REFELIVERRADPEVREDHED ./ VRFTARNY v IRA IWEFEERARL
oo AV ZBROERBIERBEAVIEEICEV EPHSNTEY, HEIEXGTTHEERBZE LASEDHRERE
BOZEPHLNTWS., SHICHMERITTRL, REHEIPEHBTH >I-AERBEERUT/NATA—5D
THEEMSLUVUFILOGETHETRE RS, £, T—Y9LKEEFTAG YT VT EAEDEDRZ &
T, AENE L THEMARBELEER, YTV TICEBNRIA—YDOWEFHFEWI L. 2RO
ETF—4ICnT3AFE0ERBERIILYARET 3.
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Room B | Special session | S22. Advances in Seismology using Al

PM-1
chairperson:Hisahiko Kubo(NIED), Keisuke Yano(The Institute of Statistical Mathematics)
Thu. Oct 14, 2021 2:00 PM - 3:00 PM ROOM B (ROOM B)

[S22-01] Construction of Convolutional Neural Network to Detect Deep Low-
Frequency Tremors from Seismic Waveform Images
ORyosuke KANEKO'"?, Hiromichi NAGAO?', Shin-ichi ITO?*', Kazushige OBARA?, Hiroshi
TSURUOKA? (1.Graduate School of Information Science and Technology, The University of
Tokyo, 2.Earthquake Research Institute, The University of Tokyo)
2:00 PM - 2:15 PM

[S22-02] Feature Extraction of Earthquake Time-Series Data by Dynamic Mode
Decomposition
ORyota Kikuchi', Hisahiko Kubo? (1.Kyoto University, 2.National Research Institute for Earth
Science and Disaster Resilience)
2:15PM - 2:30 PM

[S22-03] Application of Bayesian Optimization to Black-Box Optimization Problem
in Seismology: An Example of Centroid Moment Tensor Inversion
OHisahiko KUBO', Keisuke YOSHIDA?, Takeshi KIMURA' (1.National Research Institute for
Earth Science and Disaster Resilience, 2. Tohoku University)
2:30 PM - 2:45 PM

[S22-04] CMT Data Inversion Using Gaussian Processes
OTomohisa OKAZAKI', Yukitoshi FUKAHATA? (1.RIKEN Center for Advanced Intelligence
Project, 2.Kyoto Univ. Disaster Prevention Research Institute)
2:45 PM - 3:00 PM
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Construction of Convolutional Neural Network to Detect Deep
Low-Frequency Tremors from Seismic Waveform Images

*Ryosuke KANEKO'?, Hiromichi NAGAO?', Shin-ichi ITO?', Kazushige OBARA?, Hiroshi
TSURUOKA?

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

FEMEREME) LB REMEESAE (Hinet) ORBEEZ X >MFICHO TERAMICEHINARR]TH

Y, BRRLUEZ S OMRICE > TEFOME L OBEFRMENTBINTWS. —AT, BMENIETZ2T—YIEE
HDF20FED LHEEET, TORFEELVECER LB+ E~HEFERPTRETIEARMEDOF AL EA
EATRHICIE, SSHICBEEFTHE--TT—Y42RETEIEHNEETHS.

RERMEAH TR SN IR EERELAT VINT—YELTRBBEITEIVATLANAVLRTVLSY, §
SOFERNIRANICIEC TEIK RIS K > TRE A RBHRICEMMWICEZR LTV, ZDLD AHEHEE, BE
ICHRE L ERASERORMNAREMRT 2 L TCOESELABRETH Y, RERAFMEHRERAA TIEFIRLM
BICBRAINTWAEHSROEEHEEAF vV LEERT —9 & LTRETZHENTHORTWS[2]l. Hi&KE
GO SHWBRHEAEITOBE, BNEHBEERET V94 AT EIEEFEICRETH D20, REDTIYIL
FT=HICH L THVWONTWAREF A4 EREER T EIETERVY. £, ARFORIIEKRTH DT
®, FFROBRICE >TEXICKRET 52 &IFFIRENTH 2. DD, HELEKEIRD OMRNICHENIR
HAETO ERLEBEFENNVETHS.

AR TIE, EBERBHBICEHELEEBEEFED—DOTHEIBEHAHA=21—F)Ixy hT—% (CNN) %=
WFERBERICIRYED. CNNEFTIVIE, FOEBIDDI > TWEIHEIT—952FBI &L T, EF
IWARED/IRZ A —4 = HETHRELRROBRIATEEICR S, SODIFE, MEAHSYDOJ[3-5]%5 &I
Hi-netDEBEE T —9 & LTHWS I ENTESZD, ET—YICEEFNDZELD/ A ANHIFER>TE
BNLEFCETLRVWTEELHS. 22T, INEXTORRGITIE, HdtxEGERED &ICLIZEREGRE A
TITHICERLET N EZRBIE2HERREITo>TCE (BGRSR) . ZORR, FEEAETI/IITHE IR
BE X L THEIZRRTE D ENTRICA >, £, HAT—YICIIEERICBENESETNEHED
DHEERE L TEZLDICEIIDET, ETIVIEEBRRDOEDEEICHENSENINBEL<RET S
ZENTEL.

AEETIE, ZOPERRBROEREE EICHI-netDRT— Y EHAVWTETINDOREB 2T o EREBNT
3. NILEFEEGICLDEBEEATETIN A I 7AVFa—=V S ISERALETILOBEICERBAEMASZ I &
T, /MX%ZELLECET—YICHLTHEATRFEGKICH T 2EREBEAVEREERLE.

[1] K. Obara, Nonvolcanic deep tremor associated with subduction in southwest Japan, Science, 296,
1679-1681, 2002.

[2] K. Satake, H. Tsuruoka, S. Murotani and K. Tsumura, Analog seismogram archivesat the Earthquake
Research Institute, the University of Tokyo, Seismological ResearchlLetters, 91(3), 1384-1393, 2020.
[3] T. Maeda and K. Obara, Spatio-temporal distribution of seismic energy radiation from low-frequency
tremor in western Shikoku, Japan, Journal of Geophysical Research, 114(B10), 2009.

[4] K. Obara, S. Tanaka, T. Maeda and T. Matsuzawa, Depth-dependent activityof non-volcanic tremor in
southwest Japan, Geophysical Research Letters, 37(13), 2010.

[5] National Research Institute for Earth Science and Disaster Resilience, Activity of deep low-frequency
tremor in southwest Japan (May, 2020 -October, 2020), Report of the Coordinating Committee for
Earthquake Prediction, 105, 397-401, 2021.

[6] R. Kaneko, H. Nagao, S. Ito, K. Obara and H. Tsuruoka, Convolutional neural network todetect deep
low-frequency tremors from seismic waveform images, Trends andApplications in Knowledge Discovery
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and Data Mining (Lecture Notes in Computer Science,vol. 12705), 31-43, 2021.
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Feature Extraction of Earthquake Time-Series Data by Dynamic Mode
Decomposition

*Ryota Kikuchi', Hisahiko Kubo?
1. Kyoto University, 2. National Research Institute for Earth Science and Disaster Resilience

FHARMORERRS LIV E1 -2 ICLZEERNIBLICEY, BBELSACEHEOYIaL—Ya Yy
T ERDIENTREIL A>Tz, BONEEZRTBRINT—FId. BREBBICERTZ2—HT. 7—9f#
W& $5RICEBRCPEKEBIEEICAZAHEEL’IHE, aBELABHPZHOO I 2L —Yavr—9%
ENT OISR, TYDBERICECY A FTIVAPHEBEEMET 27NN ALDPREE LD, BHEFR
FRMARAMTIEIZEICH2100 7 FAOMEERAREZZE - EALTSY. 205 5EEOMN17004 AAICHE W
THREEHCLZ2BAEERELTWS, INOICLZMEET—4 1, HEORRORAPERBEMIT R ESE
BWREIMISERAS N, MEIZPHENY — FFHERE 2B L TCHROEXBRRICKITONTERL, Z0DIF
BEY, BEERBARKIEDYTILIALREERREZBZ2IENTE S, BHROHAURIC K 2 ZEMNLS
BERFRINT—FICL ZFENRFEENH Y, HERKREZESEICERT 2/-DICIEEEEZBFICERY RS BE
BHz, ZRTBERIT—Y %I 2HEE LT, BIWE— K2 (Dynamic Mode Decompostion:
DMD)HD'Z(F 5N %, DMDIE, REBFTODFICEVWT, ERBL VP IaL—Ya v THELNLEERTRHR
FF—9 DHRHSEEENRAFEEEEZME T2 AHEE LTRES N, —BMICAVLLN D ERD DT
(Principal Component Analysis: PCA)E& B 2 f#(Proper Orthogonal Decomposition: POD)IE. #%#97%
BMICHT 2REHEHENRE LTS Y., BINQAFEHEBICIEES AWV, £ @& 7— ") TE#(Fast
Fourier Transform: FFT)(&, B4~ OEBAISRICE W TEHNQRFRERARYI MLERBB I ENTZ D, EELED
BRI HESAICRT 2 2 & ICIGBERATE AL, DMDIF., B#MNREEE— RETTRRKEBEEEREZER
LEEME—ROEALZMET I ENTES, HEHT—FICHVWTE, FEENLARFEEERLZEES
SUHME—REHMETZZ &E. ZRTFRIT—IDSORREBBOREICEMRTZ 2A8MELGHZ, &
MR TIE. DMDZMEEDRRIIT —FICERL, MEARY NTEDT—RARIT 1 2ERTDHI &

T. DMDOERMY %2y 2 & BN E Y 5,

RIENT—5
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Application of Bayesian Optimization to Black-Box Optimization
Problem in Seismology: An Example of Centroid Moment Tensor
Inversion

*Hisahiko KUBQ', Keisuke YOSHIDA? Takeshi KIMURA'
1. National Research Institute for Earth Science and Disaster Resilience, 2. Tohoku University

VAT LIADAAXICKT L THAYDBONZRREEZ D (y=f(x) . ALELICL THENICHBICEEZTT
ENTERV, BEMICIK, HEIANICHTZ2HENERB/ZILIFTE D, fOLEKRICEART 21ER (FIAIE
AEERE) B2 ENTERVWRETH S, ZOHBEDIIET v IRy 7 RAEBHREFIENDE, ZDLHR
T2v Ry 0 RABEOHENERKLE (B LLIERIME) ICTBAANRSA—9x % RO 50E (F75v ¥
RNy 9 AGELERE) #E X%, BBEEOLHTICSITI2RRNR TS v IRy 7 AKELBEE LT, /N A
R=NRSA—=FDRBIEIHITOEND, NANR=NRFGA—=FET—IDEBISIIREINBWNAIS A=Y D
ZETHY., BPBREICKRETIHNEINH D, —a—F IRy hT7—I ThhIHEBOBHCPEBND=-2—0
VHL EMEEROER. RELCFEOBBELENETNICHEY., BEEETINT) ALDNRTA—I VR %E
BRARICBIZLETICIERBERNANR—NSA—YDHAEDLEEFRTIVELNGH D, —RHIC. T390
Ay 7 ARBEEBEICEL TIE. BAONBNRNIA—YEREELLADRLICARSE Yy KH—F%, /3
A=Y BEES VI LIZARTW ST LY —FREICLZBERNMTOIATEL, LHALADSL, ThdHD
FRIFEHAEAZRMEL, BICNRNSIA—YEHIREVFERICEIEEEICZEVE TRV EDDH B, T2

T, WERULBBERFZEE LT M IARBELEEBEETZ2IEMAEFES <R >TWVWS, XM XRxBbIE, ATRER
RYDRWHTERTT Sy ohy 7 AEHOUHEEEBAL, ThiaxBltd s & 2BMNE LIBREEF
ETHB, BEENICIE. (1) ZRETICRRLEANEZOERE L THEONEZEADBHRN, S, A0 B
BARSICEDWTERBMEALUT 2REBETIVAEBET S, (2) REETIVICEDCESBHERKLET HIF
FEDEHEERDSZ, (3) BREBEATORTEITV. TNRICHTIHEADEFLICES. (4) HEICES
NEBRIMOREBETIVEEHFT S, EWVWI—EDORNERYIRT,

TZv IRy ) ABRZBIEBEEAOANRA ARBELDOBEAIZ. MBEZEIBLIFICEEEFST. Z<LORES
HTHRY ANSNhDDH B (FAIX, Shields etal. 2021) ., KIFRIX, WEZOHBICHITET Iy IRy Y
ABEMZBIEEEADANS AZBILOBMANERAZEDTHY ., BEFMAEFHELTEY MO RE—X Y
RTFUYIAYNR=2 3V lBiFdEy bOA RNBEOHEMEEZRY £iF5, RERRENHRYIIDOE

E, HEOWMETHAUSINIHERFIIRERICBIIZ2E—XAV ATV YVIDHEAEDE EBEOH TRV DI
52ENTES, TDEHATROME (L bOA RIE) ABEHDOBEICIEK. E—XY MTFU VLAY
N—=U 3 VIIREREEE Y, BBICECIENTES, LHrLarsterbOoq REBSHREBICKDZ Y
FEARE—XVPMTUVYILAYNR=3VIZBEVWT, KDIZWNRTA—=% (E—XAV MFrViLEEY MO
1 RALE) &HERFOBERIIIERFEERY, CTRETOMETIEI Yy RY—FICK BT A —FFERIT
bhT&7h, ZOEBERBISERREY S BMEFORELRNMNITEINIA—Y2HETIHETH S
N BEBREOEARERKNICTZ/INTA—95RDZ TSV IRy ) ABREELLREBEART I ENTE
%, ZZTREYMNOA REBICALTKEAAS LRI ABDORRAITO LY MOSA RE—X VY ATV Y
WA VNR=UavuaEZD,

N X&BEEDY —)L & L TPreferred NetworksiC & 24 —T >V —Z2ADNA R—/R5 A —4% BEIRE(L 7

L —AL7—%0ptuna (Akiba etal. 2019) %Z=F\\/z, Optunalddefine-by-run2 4 4 JLDO1—HAPIZET 3
pythonZ4 75 THY ., EREONA AHZBIETILT) AL EZFATWVWSIEH, HeRAREPRENY ., 28
REILOHMEEEET S, N1 ARBEILD7IL T X LIZIETree-structured Parzen Estimator (Bergstra et al.
2011, 2013)&= A\ 7=,
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MR LERT R M ERTNICIToE T D, SUS LY —FICHRTRS ARBELOAD, RLHE
TREETLVEEISGEWEY FAA FUEZHET 2 I ENTED I EN’ERB SN,
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CMT Data Inversion Using Gaussian Processes

*Tomohisa OKAZAKI', Yukitoshi FUKAHATA?

1. RIKEN Center for Advanced Intelligence Project, 2. Kyoto Univ. Disaster Prevention Research Institute

HFRDISIREEWET ZAM VY NN—=V 3 VFED—DTHBCMTT—4 A >~ /N\— 3 > (Terakawa and
Matsu’ ura, 2008)id. HEICK Z2RAEBABELDGIIZICLEIT 2 & WIIREDT T, CMTEDN SIGIE
DEBNY—VHHET D, BRHXTIIEEREER (Yabuki and Matsu’ ura, 1992)IC&k 24 v/N—Y 3 v
A EA I N,

—RRICEEREBEBRATIE. ETIIL - RIAIYEIERITT —FICH LIBSIICIEAR L. STEENICREE 42
BRE CRITDOWW) AHSNMTWS, EIRBEICSEVWTIE. ETIIL - RIAIHBICENLBZWADY BEEF
EFRAWSZET, RTOBWALCETESZ I ENMSANT WS, CMTF—4 IX3RTEBRICHH T 572

. LEEBTHRETDEETIV - RT A YD EEEICIEK L (Terakawa and Matsu’ ura, 2010), BICEF
BZEEEIRY ANBEICIE. SHEENLREIFEIND, AFHETIE. AV RBRICKYCMTT—41 >
N=T 3V %EBCIET, ZOSTEENLREBOREREH M7=,

OIZEETIET—Y EHEENRA—DYIEETHEZN, CMTT—94A4 VY R—=I 3V Tlk, T—9DCMTETH
5—FH, WEBIIBNIETH DD, TOEETIIHIRABENMBERTEARY, ZITERETIE. (NSNS
DOHEDEEHHD SCMTROEIEEHEEH, 2)BNGECMTREOEBERODIBIRE L TRIR, WO HFLR
ERCLERETIIEICLY., ZOBBEERERLE,

HEBHERS LAY RBREAFILAEIOCMTF—4 ICEA L. &— 4 ORI, 201 1E3RIL i
BRI D2019ERTH D, ZORR. ()T —YDH3EETEAFEIIBRBANNLKEREE52 2

E. QT =Y DRWVEE TR, EEBRKERCIIEIEEOHEEARET 24 v BRTIIEMEER A
HBRDEHEBMNOICIRTZZEamRLE (K1) . QDFERIE, LBRERE LT, EEBHERTIIE
SMREREERET —H. AV RBRETIEIFEHODERDMERET DI LICEALTEY., AV RBRESE
HIKYIBZ T — 4 ICER - BIRT2BOEEREVZ D, SHICHERTIR. BEAL2EDOCMTT—4IC0T 54
T RABROA YN—Y 3 VEBITERERL. RABOEBMECEBET 5,

AR TIE. EEBAHERRLZBATRELMEREICEVWT., A7 BRICK 2@BITOBERRS & UFELER

EfTof, SHERORRE LTI, HORABEALVENERD, BEMEZEL4RTCMTT — S 2252
ET. WG ORREEOMHE ZH A5,
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Room B | Regular session | SO08. Earthquake physics

AM-1
chairperson:Ryosuke Ando(University of Tokyo), Tatsuya Kubota(NIED)
Fri. Oct 15, 2021 9:00 AM - 10:30 AM ROOM B (ROOM B)

[S08-01] Slip and stress drop distribution models of the Tohoku-Oki earthquake: A
mechanical implication on the near-trench large slip
OTatsuya Kubota', Tatsuhiko Saito' (1.National Research Institute for Earth Science and
Disaster Resilience)
9:00 AM - 9:15 AM

[S08-02] Spatiotemporal change in the inelastic strain
and displacement fields due to aftershock activity of the 2016 Kumamoto
earthquake sequence, in central Kyushu, Japan
OAyaho MITSUOKA', Satoshi MATSUMOTO?, Yuhei YUASA® (1.Department of Earth and
Planetary Sciences, Graduate School of Science, Kyushu University, 2.Institute of Seismology and
Volcanology, Faculty of Science, Kyushu University, 3.Japan Meteorological Agency)
9:15 AM - 9:30 AM

[S08-03] Stress relaxation arrested the mainshock rupture of the 2016 Central
Tottori earthquake
OYoshihisa 110", Satoshi Matsumoto?, Kyoto Kyushu Tokyo (1.DPRI, Kyoto University, 2.Institute
of Seismology and Volcanoloty, Kyushu University)
9:30 AM - 9:45 AM

[S08-04] Why the Hope fault bypassed during the 2016 Kaikoura earthquake?
ORyosuke ANDO’, Yoshihiro Kaneko?, Howell Andy4'3, Andy Nicol?, Robert Langridge3, lan
Hamling® (1.School of Science, University of Tokyo, 2.School of Science, Kyoto University,
3.GNS Science, 4.Canterbury University)
9:45 AM - 10:00 AM

[S08-05] Quasi-dynamic earthquake sequence simulation of the Median Tectonic
line Fault Zone
OKazunori Muramatsu', So Ozawa', Ryosuke Ando' (1 .Department of Earth and Planetary
Science, The university of Tokyo)
10:00 AM -10:15 AM

[SO8-06] Investigation of scaling laws for earthquake source parameters using
simulations of dynamic rupture with a hierarchical patch structure
OKazuki Masuda', Yoshihiro Kaneko' (1.Graduate School of Science, Kyoto University)
10:15 AM - 10:30 AM
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Slip and stress drop distribution models of the Tohoku-Oki
earthquake: A mechanical implication on the near-trench large slip

*Tatsuya Kubota', Tatsuhiko Saito'

1. National Research Institute for Earth Science and Disaster Resilience

T LCoIC

INET201TERIIAKEEHE (RiLAHE) OFRBREOMARILELThh, SEILRMET
TIHREINTEZ ., BHTH, TL—FEBOTRYPITRYBOEIY OBKRICIEGEREHEIRECE
ik L7z (e.g., Satake et al. 2013; Yamazaki et al. 2018 JGR). EZET — Y ICEDKMBETIVICL D &, EH
HHOLEFHRICNMITRIRYUDDHY, BELXTERTIIANYNMEEINTVS. ZORKHIZZ < OME
T — S ICEDKMBETILTHHRIET S (e.g., Wang et al. 2018 Geosphere). ZD LI RBREWFEET
HWRINZTRYDHICEEDVWTHRILMEOREICE- - BREATEMICERT SN, BEXMEORE
ANZZALDOEBIIEETH 5.

BERMEOREAN_XLDERICIE, HEELOITRYDHICEED GEEFENARERL T TR, HE
BRICAESNAEEATIRILF—EVIEHERKR &TF) 2R EICE D NEMNARER (e.g. Kostrov 1974; Noda
etal. 2021 JGR), B LUVERAICL BHIEYIaL—2 3V (e.g. Hoketal. 2011) Lt EETH 2. WEML
DISHETER, TRYDEHLEONZIEANLNEZMMEBEETHS. LHL, IhETHRESN TS
BETIVCEDWTEHESNAZRELMEDISHETARICIK, SEFI£L9—UhrHLNS (e.g, Brown et
al. 2015 GRL). ZMMCiE, BEIFEH (TR DF) R TREHAHENELS TH, NEN (GH) BRTIEFAER
ERBPMEBETIEHYED. MERELZNZNICERT 2ICIE, NEHNICEERBRINY DHHAFRARTH
3. ARTE, ULOREBEFA TCRILHPREOHMBETIIVOHELHAAS. TLT, MIBEFILHOSHRTF
SINBIEHIBETEDLHIMBET LA AZMICE>EE5 LVHERL, RILHMERISEETRITARY D
RELENENRERE=ERT 5.

FE-T—4

EATICIETPEDRET —9 %AW (e.g, Maeda et al. 2011). A THEREELTEONKES
7 —4% (Kubota et al. 2021 GRL) &, BEDOMEBETIIVHEDHFE TIXFER I N TLARL,

KEEMTIE, 3SRTDTL—MEREELLKRIET 5748, linumaetal. (2016) 25, BEEOTL— K
ETINE=ZABONMIBERICHOEI L. BBREBOHEICEWTE, KEEEEBLT, 7L—MEFLHLDL
BRELE=ZAZRDREIA—FESkmEXL Lk, 512, RiLHHMEDOMRICETER L-RIBEEL KRR
T30, ZABRMEBDOYSL, BEE— BT 2EEXVIOERD LIHFI A2 ELOBHERE (z=0
km) ICHEET B2 LD ICHHIEL .

R - &R

BET—9DA UN—T 3 VEBITOER, IhETHRESNTELATRYDHERAK, SHAHOBEEICHES
HECTERTIRAIRYDPHESINSE (H1a). —AT, TRYDEHSHFINZHENEL (BHET) T
i, BEHZIEMETIRBEABRTIRIFEAEEOT, FERUOEREEICKERBARTEIE SN (K
1b).

KRN THONEBABETOGELD, HENABEZIETL — MERZEHBAITOAREIY, REBTEERI->T
WRWZ ENTREBEINE, —AT, TRECRESNTEAMBETNICE DS BABRTABICIE, EEEa
FEORIANYIZHIEL TRBICKERIGAETZ2HE, —ATEBATOISABETN NS BRZEDERLN
7= (Brown et al. 2015, fig. S2). ZDRABRTAFIEEENEEHDX WG TOAELTWE LEIRTES
B, RIEEHITEMT ZEE - ENDOREEERTZE, XM TOABEBIELDERFEZITLW (e,
Scholtz 1998; Lay et al. 2012). FZAITOANZMREBZNELCZ2EAMBEDETILIAZENICE > EE5L
WEEAD. TL—FERRBBICEVWTRERITARYNE CLRRAIE, REBHIADZMICEEZL TWEZDTIER
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<, 7L—MNERFBONENREBZHINREBDLEAAADIRLED, TRYENEE LI B (Herman &
Govers, 2020 G3; Lindsey et al. 2021 Nature Geo) 7= & fEfFREI N 5.

(a) Slip (b) Stress drop

40° 1 -

39° 1

38° 1

0 7\\\7 "Ii O
37° - BAOR Y U
O ;

[MPa]
0 100 18 o 15

360 T T T T T T T T T T T T
141° 142° 143° 144°  141° 142° 143° 144°
Figure. (a) BiTIcEDHEE S NIcERILPHEDIRD . KERME L TOIRDEZEE
Oy — TR (A5 —#RRkE: 10m). HEIEER (Suzuki et al. 2012 EPS) %9,

(b) IRDAEHOSEFHEULMEBE L TOISAETOA T (I SABT, & 518 m), >y —
RomFREIXEMPa,
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Spatiotemporal change in the inelastic strain
and displacement fields due to aftershock activity of the 2016
Kumamoto earthquake sequence, in central Kyushu, Japan

*Ayaho MITSUOKA', Satoshi MATSUMOTO?, Yuhei YUASA®

1. Department of Earth and Planetary Sciences, Graduate School of Science, Kyushu University, 2. Institute of
Seismology and Volcanology, Faculty of Science, Kyushu University, 3. Japan Meteorological Agency

HEIFHBANICEESNBEEEA(GN) BRI I2RRTHEIILEEADE. AKMEREBRORETE
ld. KRMBOMBEESICE > TERSNIBMESLZ2, HBECGEEUEN)ICL > THRET2EBEMNRT S
ENTE S, MEREROMBATOINNBES. BHBRZERTHLHIC. REFBICK ZIFRETHIG
HEDABIEIREETH S,

KBEEOREFEIC &L ZIEBMTHEEIT, FERORZED(de /dt<tDNICRS 2O THY, Th
5DIFEZEILIE. HMERICEUCZEEEANDIGEE LTHRIRT 2N TE S (Fz& ZIENanjo et al., 2019;
K1, 2007), ZDREFADAREZIEH-PAEARFRTIIPEEMER(RERDORBRVETT ARG pBEITER
ZEKRERFD),

WREE %, BERMEAREM) 7.3, 2016F4H16H)ENS52020F9B X TEREL. E— XAV NBET VY
L EFEEMEART VYV IILDRER(Noda and Matsu'ura, 2010)& LN T, FEEMTEAHEE DRFZEELE L% 5

R, PlEARN_FETHE LK, P>1ER228EEIE. ZEAHIEFBRBICHWV, FLVT2EETHZN, HE
BT (7= & Z IXAsano and Iwata, 2016; Mitsuoka et al., 2020)DEBLICAIE L TWFiz, —A T, PENTLY
INE K RZFEEETAHDERERBE &6 ICEINT 2)58E. HEREOERAICER SN, TDLI%
BigIE. RAFIE - ABDPRELAEZEICLIBEERICL >TELEBRART Y TADREBLIFTIE. 2D
EEAEGBETERVI EN DI S,

F7=. GNSSEAMEDILFTICE Y, FMAHMKRE COEMIFETD I LN TE S, WRBBEONINESHDENL
BaEKkHBE, BEF10-30cmDEMIH B Db ot, ISHICTL—MNEFREICLDIEEETICK
ZEENERC &, BRA - mHIIWERD. DX Y2016FEDREAMEDOERIETIE. EEEBEITRAZH
cmM 510 cmiZEDEMAHE S N,

DD BHFERDIEM TR CHREMDOEINE, KMBRERIC, 779—RY v TREDRNEH DO
BERIITWBEEZADIENTES, TITAMRTIEH, BWERRICERONAIFFREES EHMREMG. 77
§—2R) vy FICE>TELLEREL, TOITRYZRIITMBET VOMEERHA B,

TI7Y9—=2RA)y THERETZE. HEIMBHIIEMENICTRZ I EICE > TRABICEMEEANEEINDG &E
Abna,

REFEICL > TELULIERENEEARIZ. BxOHMEORKERET —ILOHESNDIDIFEL. TDFICETN
SINFHEETADIERETEH(RETEE L CHEICEESINZDA, BEHRLSESIR->TVWEOMN, X

7=, ZERENICSHOEIBESERZONE DD, EVWODBEHIEEIIR>TL S, 2FY, ZORBILEFHS
NEMEEARA%Z EDL SVDRFENT TRET 20N, /2, BRISNhIEBETANZDEA%ICHELET ZD
D BRICE > TENLIZERRZDN. RMBIETH S,

—A T, WREATREEZONLHEEEADNZOFFEME L TRNDEEXD L, HBADT 75— v T

BIBDTRYICH T HMREMEHETSEIET, T—9EHBTZIENTRETHB EEZIOND, T
T, MWRTOEMAET—4 & L. Okada (1992) DIEFMIEBIC &L 2MEHEL. BEurAVWTCERARR T
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T NZFETT7I79—RV vy THEELOITRYDHEHEL, 779—R) vy THEIR. BRA -
BB FhEFhn THERKEB (/- & Z I£Asano and lwata, 2016; Mitsuoka et al., 2020) % ER L TR E L
oo TOHRER., RATE0 cmiZE., HMERICTRoLEEICINA. BEAMEBOZRMIERBTREVTAY %
Ry DmEELNE,

Ihid, HREMHIHRBATEZIRYDHTHEIDIFED., TDTII—R )y THBINIRBZEICEST
S UC2EH»ELE, BPENRINAEEHTEHEL, MBICL > THERIN/IEEMTA LB ETo 2, &
HTVVIOBMABEIRERIC—BLAVEDD, EMEE, HIhBEOEAZILEELDZ I EADMY, Zh
[FERA SN/ IEEEEADIERERA LU TH 7=, £7/-. IEFUEADKRE L, BUEEATLOEELZ
10%RETHIERI/MFONL, SSHICHEMARBIRNYPZNAABICRIEIEAZEL. PEEDOLEEKICD
WTERYT %,
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Stress relaxation arrested the mainshock rupture of the 2016 Central
Tottori earthquake

*Yoshihisa 110", Satoshi Matsumoto?, Kyoto Kyushu Tokyo

1. DPRI, Kyoto University, 2. Institute of Seismology and Volcanoloty, Kyushu University

1.1 x LI
RKERMENRIZERENEIZERIING, MERTORZABHNISHESRICLY, REQWMEN LIS
ENFRINED, ERICKERMENRETEZ LT LAHETHS, 2016 FEMEFIEHMEDH
10,000fEDEREED XA H = X LfBEBITL T, KREEBRICHT 2 REMEDKEHDAE % H200mDFEE T
WET 2 ENHEEL(lio et al,2021), ZDHER., RER. MIBOKEAADHmEERBTIKITEAEFRKEL
BWZEDNTMoTc, ZOERRERIE. FEDRICHTEOMIFER THRAOFEMAEI > TWeZ ICK Y EIRA
BETH D, MBHOISHEMIE. REOHWEAILDHDEEEHIC. RELMEOHERERIVICKLK TR EEZ
bns,
2. faREER

201610821 HRIEHIBIHE(M|6.6) DREEIC. AERLEDBHEHAI SERBEEFHIBL7Z69ADERK
EHEELUVEALINOEREEESINROT—952AWVWT, H2HBRBICRELIZREDEREA DXL
EEBIGRE LR, ZNICE&Y., BIBOMEIRMNEICEWT, P-TiheE ., HEMBAEBICAMIRZELTWVWS
e oT, T MEMmORMAICEWTIREMBEDORENEHMLTEY ., KETARYICK ZIEMHE
BOHMEICT T ZACFSHAEDMEEHEBSTIELTWEZ EE 0D o7z, HEMBAES LETHOAMNDRE
No TED] MBEOMEZHE L, MBICER T 2AMICHTITHOAMDH ZMBERAKTIHELL., £
DEREDOMEICHEBIHDERDL, ThoDMEBEZFELL THEERZHEELL. COMBAZAWVWT, R
EROmHRMEICEWT, EMBEDAREICHTT 2 ACFSHARERELL R IMBIRDOMEE KO, XED
FTARY DI, InSARPGCNSST—H SHEE S N7ZBE € 7 )L (Meneses-Gutierrez et al., 2019) % 2&I(C L
T. JBEETRY DiEH Staperzs MFT 2 BEMAREDE Lz, ZORER. MBEIKDAE%200mZEDHEE TH
EY DI EMHFEE,
BB mImfHEIC S T 2PEHIDIENABOLME., EMES L UCAEERACETNEIBICT T 2 ACFSODH %L
BICLY, EMEREDOREDDHEN,. EMBICH TS ACFSOKREAMEEE L —BLTWE—A, #EThif
BICHT 5 ACFSOARZAEETIE, BINEORERFEREICOLVI ENDN >/, TOACFSIEARETA
DICKZRAELICEZEDTHY ., HMERIDISHZEERT 5. AR, WBHRTREAELBROETN
BORENEAMICEZY P TWET TH S,
DI %GBT ZA4DDAEMENEZSND, i) IBWRMEICEWVWT, ZOREBEICES THIBDBENIEE
ICKELV, i) ERIIC, KETARY DRI > 7-EEDOHSHEHRIFEEL TV, i) BBIRICE W THE
BICIERMEARI 72, iv) HERIICKHBIRICE LW TISABNINRI > TW e, )DIFEIE. —iRAIC
&, MIBIRMDECTREFTINFRICADZBIZIE, Ak, 1979), )& LTHEEINZ DL, HERIICEAEMHED
FLOTIHMEMITNYDNREL TWEIFEETHS, LML, IFMEEHINULIRELTVWZGE AILET S
THERICFUNIANUNRIZ I ENPEFINED, B EHOBITERLISIEZDOL D BEHIIRMINT
WaBWL, FHITARYICHED ZEDBHFINIREOERERHE R o TWiRL(lio et al,, 2020), F7=. L2
DHEFIEEERFTER->THY ., HMEFETOTFHMARICSEVTHEmm/FOIEMEETRY AR TV
% HY(Nishimura and Takada, 2017), ZNICE Z2RAKHRIFIBEVE D ERY, BIREMBA IFICRASEH %R
T T ERFHERRL, Di)ICDOVWTH, HBREBOBTERTIIRMEINTWAL, ZENZDIEivV)THY., B
Bt WT, AEAIICHBICRVWEEAR T —IL AR > 72 IERMERARE L TUSHBEMA E L TWmTEEE
NEZONS, ILBOMEFICEVWTIE, FREBEOT—9 2RV HERNES 71 —IC&Y, KED
DHEDOREFOEIGIC. RENICEREEBENHEESNATVWS, ZOMRIF. WEOMEFICEWT, K
SRMEOMBMIKICS WT, MEAMICKROEMNREI > TWHEEZTRKE L TWS,
X#Ek  lio et al., 2021, Stress relaxation arrested the mainshock rupture of the 2016 Central Tottori
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earthquake, Communications Earth & Environment DOI : 10.1038/s43247-021-00231-6.
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Why the Hope fault bypassed during the 2016 Kaikoura earthquake?

*Ryosuke ANDO', Yoshihiro Kaneko?, Howell Andy**, Andy Nicol*, Robert Langridge®, lan
Hamling®

1. School of Science, University of Tokyo, 2. School of Science, Kyoto University, 3. GNS Science, 4. Canterbury
University

The complex multi-fault rupture is observed in the 2016 Kaikoura (New Zealand) earthquake. Although
the overall slip pattern was well explained by dynamic rupture simulations (Ando and Kaneko, 2018, GRL),
a big question remains on the reason why the Hope fault was bypassed during the 2016 event. The Hope
fault is one of the most active upper plate faults in the focal area, accommodating the relative motion
between the Pacific Plate and the Australian Plate. In this study, we first test a hypothesis: The stress level
of the Hope fault (see fig.) is lower than the surrounding faults due to the effect of the last event before
2016. A set of parameter studies shows that 70-80% lower stress level on the Hope fault leads to the
passive partial slip resembling the observation of the 2016 event. So far, we do not exclude the possibility
that the Hope fault is bypassed through a more complicated rupture path than that obtained in A&R
(2018). To explore this hypothesis, we adopt the 3D fault geometry developed by Nicol et al. (in prep July
2021) to revise the geometry of the Point Kean and Papatea faults based on the aftershock distribution
(Chamberlain et al., 2021).

Easting (km)
0 a0 100
| |
I

uuuuu
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0.00 50.00 +20
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Quasi-dynamic earthquake sequence simulation of the Median
Tectonic line Fault Zone

*Kazunori Muramatsu', So Ozawa', Ryosuke Ando'

1. Department of Earth and Planetary Science, The university of Tokyo

RREERETES (MTLFZ) ETHEUAMEDREHIEIZ L, MTLFZOEES K UMTLFZEICE T 5HED
EERIEBRIITBETHS. AXEDEHES LU ML Y FHAE (HERP,2017) 7% EDthE AN,

5, MTLFZLETRRZ > =RFOMEIIERME (1596) THHEEHESINTWS. BERIMETIE, P&
£300kmDIRET, ERFFIE, BEREXHE, BERARMEDIDDOHMENEH L TRELLI EHRE
INTWED, TO—EDIEICES T ZREMIBRE ZOGREBREIMEINTULAL, lkeda et al. 20181
BERMEICDOWT, MTLFZOEm%HiERIERE L TERERMES LUBRFFHENREL, RAICEHE
LTERRRMEARIII—RE, MEBOJILEBARHERE LTAAICEELEZOBICERRREE
NELZT—RERELE. ZLTERAEBMOAME, ERAEZ/NRZX—4t Y k& L TCoulomblSHZE L% &
BL, TOEEBLISRADONABICEGIET 27 —A&2XZF L. KARTIE, MTLFZ%Z10EEDES 10kmdD
SERBHEBICOTTIRTETIVEL, EEMMMES —J T VAV Ial—Y 3V %1707, 0.25kmD+
WY A XTEMBERIIEL, ZThThOEREERERBIKGFEERAICHKY, BEEAIA—FILRIKEE
ke L. 2MBEEIC—KRAEAMGHEEZGNLBE, 2RIILOFHEMEE & DLFBGRHIRS
N7=. GNSSERHWTRDO SNAMTLFZEIDORXEICH 1 3BT EMEE 9 10m/1000%E, FHEFEE
13107/% (Nishimuraetal. 2018) TH %', A I a2l —> 3V TR, PHLESEINTHELRED
1715m/1000%F & 2 2 EH T, MTLFZOFRRMSFEHICHENMGELZDE, MTLFZORAI THRASEIC
MWEHIEE T Z EABRINAE, RRUAGTIE, FHEFE1.3x107/FICHBT 2 EHEMEEIE
5m/10004&F, BREEIZHNI000FETH 7. S%ld, IRIROEMMBIERINIZESHTRVWHBETIL
DREP, BENRASA—YDOFRIKREMEDHRE, FEOERIOBILHOERERICA L 2L LEEIG
NBOERIBETHS.
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Investigation of scaling laws for earthquake source parameters using
simulations of dynamic rupture with a hierarchical patch structure

*Kazuki Masuda', Yoshihiro Kaneko'

1. Graduate School of Science, Kyoto University

HERIRORRBEE ZNICHE I MERORNEERTZZ L1, HEXECRKEDEHICEETH

%, Ide (2019) &, BRBIJ/=ZFa— RDOMET, PREROFKREHS0.2MW LR DAL OELIE L ER X
NiZea, 72209 NICDHETHHENY FORBEETHRHPETE 2D TIRBVWANERELL, AR T
&, IRYSHEERAICEDE, MBI RILX—GcODREBEEEZIRY ANEE LD BRNLEMRIEET IV
N, MEOEBRNASA—FICEATEIV DIDRYT —ILERZHRIATE 2 E WD IRRARIET 5, 2DV
TaL—vaviEARYI MLVERETITDONTE Y. Aochiand Ide (2003)IC & > TIRESIN/-RMAFE
FEERMVANTWVWS, 7. BRI RILF—GcORBBHNMR/\y FTHHE DT ON-—RTHELT. BEWL
T =ZFa—RK (MIHBM6E) OMEDS I al—2avEa{Tolk, RIC. STELAHMEDER/INAS A —4IC
I 242 RRAT—ILER (MEE— XV M EEBRBRIFE. Y/ ZFa1— REREHEDOBER, E—AV b
L—MOMRRERFRE, BRI F—EHMEEITRYUARY) 288 LE, ZLT. ETANRTA—YDIEE
BSEBRLEZICINSDRT—IVERINED LD IZEILT 2029 L7z, FRIAERE LT, BEMNR
Ny FORESLEROEBREZEZAS E. AT—IVERIO—FICHEESZ I &M mEBI N, SEELN
R —IVERICHEBESZ2EERETINAIA—YEREL. ZOETIVERTIEICHRT 570D
B EAERET 2,
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Plate locking along the Nankai Trough: A scenario for coseismic and
post seismic ruptures

*Tatsuhiko SAITO1, Akemi Noda?

1. National Research Institute for Earth Science and Disaster Resilience, 2. Meteorological Research Institute

(IELoIZ) BEEAEFRTZ0ICIE, EFEBIESITREBAPIXINT—42TEEILTEZIENEETH
3. 7L—NEEAHMEABIESHITRERAIEZ, TL—MEIOBEBICE>TERTIEAIRILF—THD
(e.g., Savage 1969; Noda et al. 2021 JGR). HFERMIT— I BICL > TIRNYENDMEHEL, Thit
EICFERBIY DS ZERMEDRELIBMAFH TN TS (e.g., Watanabe et al. 2018; Baranes et al.
2018). LHL, TNV ENIGE DENREEFEIEE— T4\ (e.g. Wang and Dixson 2004; Noda et al.
2018JGR). NEFMICEBZ L TWBEMTIE, REREBEDICL > THERICISADBARL, EAIT I
F—EBEORARRE LS. —H, NEHEENEVEFRTS, BELABEBBICE > TIRYERDLELS
(e.g., Herman et al. 2018). Z® & 2 MBI TIIMER DB I/IEMNEL TH, MERICIIBET 2EE DK
BOEDHICTRY AEF|IERZT. FIAKE, FLHETRERPEEMOE, ISHBRTAFEEAEEWNCELID
HoY, BEFMICMABET 2NEHNEBZEOBHIBICL >TARIRYIEBI->TWS (AFA - BEE AKX

) . BERMEOEEPHEENBIREOHER TR AT AHIC, HELSIZEITRRAL K2 NENEED T
NEETHD. ARARTIE, NEHNEBZOHELEZREL, BN S 7DOEEBELIHEEET 2. 512, BFR
EHEICBELD 2EHMLERMEREERMIARVDS T Y FHlZ2RT.

(BFE) TL—  NEOBEGEHOERERENKE WEMD, HEMICEZELTWSEMEEZ LN
3. BIRSHE LT, TL—REHAHICL BslipAADEE DtractionDRDEEZ, UTDOFIEIC
&2T, FL— MNEAEIGHEED M AGNSST — Y ST THET 2. 7L — NEABIRIS 97 & KELA
Y 6OkmIBEDKE S DEKEBEMEN250@EFE > TRIET 5. SEERRICL 2MREWEEIREEZRDLD
ICEHE Y 5. HEBHEREAREL, BN 7 7L — MEREZAE S —D10kmiZE D =AEHR54001E2
ExzE-oTkRL, ThZTIhO=AZROIRYREICHITZ2ETNTNO=AERICS T IHEMBNIRERE %
HETS. OTF—9ty MAEI LT, BHISHREEERBICHGT 2T RESR 2 HEEIC
FoTI/BIENTES. 2L T, HMREMNEEZ TR FELHEHDSEHET S, ZOFIRTERISIEED
BEEBBICL 2MWREWREIRE 2GS, MREFEEEIGEEZE, GNSST—Y OHEMBFTHN S, TL— K E
BTG RE SR ERE L 7.

(NEWEE & EEBIES T ) A) T — MERRES 25km& YR WERTICAERT (BEFAH, LEEE
M, BEEREED, B ICHEEALANFHNEEBEAMELZ. ThETh, FE10kPaiZE THEISANERI N
TWL. HBIZ, EFAOBEZFEEIZEL, BEBRABEREESKE V. RIC, ISAHAEEEE100545
¥, INSEFEHICTMPaZEDISANEET 5. BEFEI/HIETNIL, TMPalREORNIET2E DERME
HBIERIY. —A, TL— MNERZFBPHEHNEEIBVEMTIE, KRMWINYDLNKET 2L H
3. BONnEBESGHIOEELIZWESFVADISE, EHOTL — MERMEIEHEHMICKET 2T
BEMEZRBNT 2. £7, KFXLEHROBRBENIHIET 2L T, MwSRREDRIENHKET S. ZOHEIC
Lo TABRDKBANIENT 2. BIEITANYEBEIORNEZRZPMCEETEEIICLTRMTNYDIRET
3. RMWIRYIEMw SRRELHIE L RAREDREL R EH, IGABRTENRBICLLRTNIWHICRET
ZEHIRILF— (available energy) &, BFIED3DD 1 RREERS. TSI, RPITARYICKAYH—IhE
FHROEEIHEIRT S5 LT, MWBI3DAELARD. AEIFAIEICHURCIBEEDEATIRILF—%HET
3. 2L, E—XAVD, BHETIEAIRINF—IF, BOREESEPITRYEBORETELT 5.

(TWZIZ) &AM Noda et al. (2021 JGR) I HEMREEZ SN S, SERIEIY D 2ERMECEHT
ZMEORESF VA EZBELE. LHL, ERASSLVOERHAICEL TRELATEEE, HY, KHEP
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RYPITARYNRELEZIL, TDT—9%FE>T, RADEZIPET ORI LEBEEZSTHIENEETH
3. HYBIEBOBIRS T VA %REL, YT YA ERBORE - RMUZHRET 2L, RIAOERKZT T
HTWL,
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Spatial and temporal variations in interplate coupling along the
Tohoku-Oki plate boundary deduced from a new method using
off-fault earthquakes and geodetic data

*Kazutoshi IMANISHI', Akemi Noda?

1. Geological Survey of Japan, AIST, 2. Meteorological Research Institute

1.1 xC®IC

TL—MERICBIT2EAMEORERPCHELZFTAT 220IC1FE. FL— MEROBEBEREEE=4 )
VITBIEDNEBETHD, BEIHMBREEH T —v45ELEICHEINDD, WET—VELHAEDLEBT%
TH2ET. BLVHEEOMRELAF OBEREBOHENPEFETE S, AHETIE. FL— MNEROBELTRE
LTWBHIE (A7 74 MEE) 7L — MNEBEBICK B2ISHEICAFMBICEE L TWEHEH % 5l
L. BEEOTL— MNERDEBREEHET 2HEEIRET S, T LT, ZOFEERILEHATL — MERICHE
BLEERICDODVWTRET 2,

2. F&%

AFEEDERICHDIERNBREZFIZLLTOBEY TH S,

CISABIE, BEISADICTL— NEBBICLZBAERE M MbozbDEEikah 3,
- RIS IEBR A REBOBREI Sy 78 H Y. ZNHDZ L HNISHDEFIREICH B,

- BEISAIAMMAR ISy IV THERZBIIXELC S, TL— MNEEEZICERT 2I60% (SHZE) ([CHEMHN
Y5y I NMBENICIRIET 5,

TL—  NEBEBICERT 2 NG SHEINZIRYAEMBADOIRYABLEOAEZ (I X714v b
ﬁ)t%ﬁ?ét\7b—hﬁ@§ﬁ$ﬁ?é%ﬁﬁix74whﬁ@&éwﬂ%ﬁ%(%i?éltﬁ%ﬁ
TN, BICH K YITRYFICLYEBHIHINDIBEIZ. SRT14y NADKEVWHENSGKRETZ &
NSNS, > T, IRT41 v F%@E#”‘“Fﬁﬁﬂ%?ﬁm?‘é ET, BEED YL — NEBEBEREOEEH %
AR TBENTES,

EROREFTFIBEIZLLTORY TH B,

(1) F7L—bFEBEZFICKYEEBICEYHSNZIEAT Y VILEKEARAIICO. 1 HERE. RS AMIC5kmElRE

TE&ET 5,

(2) TNFNDA N A LBEOERMBICREEWVIEDRAT VY YILERAWT, IR 714y MAZEET
%, ZOEE 2ODEED OB, NEWADIRT 1y MAEKRAT %,

(3) ZAAMICONRERD I Y Yy REERET D, 7Yy RaErilbh& LER75kmBA. TELRICEENS
hEAHMHEL, S A7y MNEADEHEESET S,

3. -?‘—'9

—F BB AN XLRIE, BHERERMHEFADOF-netf? (1997F18~20214578) # ALKk, T
9 71’9 1)~ %" (Reasenberg, 1985) Mk, REXMARTL — MERMED A WX LRICH T BKaganf &
T L — MNERBEOMEAREL, A7 74 MNEEOAHSI QT EER L. £z, TL— MNEBEBICEL
TlE. 1998F3B A 52008F 2B DGNSST—4 #AHWTHE L 7=,

4. FER &R

AR TIE20T T FERILHME # O 24FBICH -2 BITRRASON, I X714 v MAIFIRFENICE
TENICEBHAEHEZ RTINS, BEDGAMICEET 2L, HEEOAHMAFHLANLEFH LTV
%, Uchida et al.(2016)I&/MEW R LIE S HBEHT -9 D05, BLZT1~6FEORAPEFOP > YTARY
DEFEEZRELTVED., AFROBRIEZTNEBRAMNTH S, £/, TL—MERBEOHEIFI R
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74y MANNSWE (BERGR) ICRETIERIHY. AFEOZLEMEIEZ B,

RIGAHERERNICER T2 &, RIGAMEORIRYIE (FARYFT4) ADIR T4 v MAIFMS
<, BEXRMICEEBELGIT TWEH#ESNS, £/, TOABETIEIRA 714 v MAOKXKE WIFHAIERIIICH
HLTEY., BEADKW K YIRYIZKYBAMEVRLT7ZARY T RICEHEFSINTWEZ EHFEIN
3, PARYFT A RNEISICEMICHD E, 2001 FE7BH 5108, 2005FE8B A 5108, 2008FE8B M5
20094 3H, 201048H., Z L THILMHERLRIC, SR T4 v NADKE VWA HEETES, 20D
5. —EIIEITHE (e.g., ltoetal,2013) ICEWBHBESINTWVWERD K Y ITARNY OFRERFHPEEL>TW
%, SHREELRANMVETHZH. BRAICREBBIELL>TWBIERALIHY., 7ARYF1HATOEE
DHDNDIHRBICHEIT L TWTEEMEDNH 5,

RIEAMERERIILEVEETIR 714y MADPIO ZBAEEDICRSE, THIFAREICKZISHEICEHE
MW I Sy JTCHRENMELTWBREDEEZION, EMBREOKRENSKBE TWBERBESE (Asano et
al, 2011) S EEBETE S, — A, SEHERBEFTERAERENSIVWIR 74y MAZHRFLTS
Y, BEI KL TVWREERTZ S, THIZMA T, ABITRVICELZRNBROFSEHDEEZD
h, ERERT VO vILOEWEE L TEENVETH S D,

HIEEL B KRR IR ARTDF-neth ¥ 04, ETHIEFEOGEONET F3@AFHELE LA, BLTRBEILE
ERS
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Deep volcanic low frequency earthquakes induced by spatio-temporal
stress distribution in northeast Japan

*Genki OIKAWA', Naofumi Aso’, Junichi Nakajima1
1. Tokyo Institute of Technology

HEORRERMBEAREOREICLY., EFOMELY HFREMOTHMBR RV LI Y ML TRET 280
HEABBINTE AL, ZOMBIFBEENINSWIEEDHLS F2-8HzOBBEKRD IR T 5 2 &h S ERK
WEEMEN, EICAULADY L — MERTEAINTVWS, RIELBARTIEHFEXUED TER L HMEFTEH
BoNnTHY., 201 TEICHEE LAZFILHELURE., W< DA D CIREZREEEEIARONTWS (I
& - ft£2017), RILBADISHIBIEE AN KT EHE(Terakawa and Matsu’ ura, 2010)T#H % A%, Rt
EBICEL > TIHRAZTIDRBELIENFHTILICEN >72EZOND, B TIIANFEERERKEED X H
—ALBEREL. ISHORERUEREL S DBEKRERNT,

ANZZXLDREICIISK EPREDIRBLE A AW, )y Y —FIC&k > TEBIRIBLL & DRENFR/NERD
E—AVKNTUVILEHE L, HRELTHRIEBAERD26ED KILSEH TRE L 7226444 RV MZDWTXAH
ZALBRERELE, BONEADZXLBDZ L. double-couplelin %% < EATEY. KEKMMED
MPRIE T O ZDNEB IRV ICL > TSN TV R AEEERLTWS, —AT. XAZXLICIEEER
CLVDEREVBHNLTEATWEIEEEZ DS, BRERFEA TR AMART., & LIEEMLAZELT
DB R THEAREMENH D, S OICHEKRWVERE LT, X A XALABONUlEHDERNABIFERES
15~25kmTIE20~302¢ /NE WA, FLARBICDONTIEESDENKELARY, ZHTHBZ D

Not, ZORERIE, TEHMRBRTIEIBAFAMARBHSASEOREAEBTHIDICT L. ERFERKEHAT
BEIGHAPYIYBEATOERICLZIGADEEICE >TEELTVWRZEAETEBLTWS,

JRIC. Coulomb 3.3 (Toda et al., 2005; Lin et al., 2004) % W\ T2008FE&FEHME. 201 1EFRILHHE
ICK BB NELEBONTEBRKME S ORREEAN, ZOBTOBER. ATV VILOELEER
BMWEDAANZXLBOE—AY T VYV ILVEORLE EEFHECOESWVICIEFHWVIEOHEENH S Z &1’
Dot ZORRIGERRMEFELVRENRGHECICHIEEBETHDIEATEBL TV,
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Estimate of the stress field in the region of the 2017 southern
earthquake

*Hikari Nogi1, Yoshihisa lio?, Masayo Sawada?, Kazuhide Tomisaka®

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

REEMEDOREICITIGNSZABZEICEARL TS Y., HWEREBELEMRT 27-01C1F, HBOIGITREEZMS
ZENEETH S, HlZIEKawanishi et al.(2009)TlE, 2000 FESIEFAEHE (Mw=6.6) DB REE AT
BONERET—92FRALTRAM UNRN=U 3 VERICKYEHERARIISBEHEL, PEBAOHESEICE WL
T, ZNLUAOEFICHEANTRERRERGAHOAZAEEL TWE I EERmBLE, ZOZEBEELIE, HETE
TOTEMEDREEEEIRELZEREREICLDISHAZFONY -V EBENTHY, B LOEMNA
TARYICKZHETHATE I EMHRESI N,

AR TIE. REEAMMISICHS T 2RATHMERATEONALMET -9 2BV T. 2017F6H25HICREL
EREEEIOME(Mj=5.6) DB REDFEMARNBEHE L. ERMNATREEEEA,

ARRDOWREE TH 3 REEABME L. 1984FDRFEHEFIHE(Mj=6.8) DHELELMEI0EULICHZY
MEFEFIHEL TWD, MEFTASMBEICA > TAGRT LT TAL, HBLUREBE TIIMB, SBEN:
EZATESHBRI>TWS, AHRTHES REEMIBOME X, A - KER(2020)ICHEWTEETEIEIC
LB EEZLN, REFEGIMEDEEBORRKTE TRE L,

ANZZXLBOWEICIT, HAEMBERT—9 D Blioetal.(2017)2MER L 71995F 6 BN 52010%E68
FTOMET—YICKBIFOT—9%MA T, 201 7ERFEMBOMEREMETCOT—Y2FHLE, &
DHIFIEERNHRL. TOELICEZHOBAANREINTWVWELD, BEODRWX WX LEERDD &
NTES,

ISHA v R—2 3 VOETEICIE, lioetal.(2017)& 2. MIBE L TEL 23R OAELEIBEICE < BI8G
NOFRAEFTTH S ET BWallace-BottiREi & EATHEBADISNIZIIRFEENIC—KRTH D EWIREE
FEWT, @BiTIicAVWSHEICEAL T, GllShiZITRXYDAREERNAZTNEDE (S RT714 Y M) DTE
MERNETEHAEEAWT, Yy RH—Fic& YR,

BHA VNR—2 3 VDR, MBREICBVWTRIIEOREEMENR SN, AEREESKICBIT2RAE
#aS A o, Dazimuth®FI I FERAE-RERABETH Y, IhidTerakawa et al.(2013)ICH5 T 5. ANARTHE
MICAWEEEZETEETO o, Dazimuth& LRI 5 & PYRR-BIEVAEZ THo 7z, FLREFEMEED
tEDOERO—E(RE2-3km) TlE, 0, DazimuthA*ILFE-FRA SILILFE-FEERARTH Y, SALLIEEE

EHRTEWMEBRAR 57z, ThidYukutake et al.(2010)IC THRE SN BFHERBDIRNIBD/IRY —2 &
~LTW3, 512, REEANPMEOMEDORRA (RX2.5-3km) e REFEMEEBOEE & W ALECRS

3-3.5km)TIE—#&B. o, DazimuthHR-BEHRAANEEER L TWEEEIR G,

INn&Y., ARIEESEICH T Z 0, Dazimuth® EHAFEILE-RERTH S DI LT, —EILHE-FEERH,
SitikFE-EREREZTTRIBEPR-AAAEAGE, EHHNRGANY -V EFELZTHUEBEOEENEA LN
%3, LaLasrs, THEMERT—IHOMBETIE. S X714y MAVBPEEARIMEZRL TWRWEH, &
DOREMEICDOVWTERETT 2, £, HERERORHERISHGIMEREICEDLIBRFEEZEZIDD
MMCDOWTIE, BRNABEMISHDENICEST20h, MBREDETICEST20N, REDEANOE
BLTWEREL,
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Estimation of inelastic deformation using geodetic and seismic data:
Application to Niigata-Kobe Tectonic Zone

*Akemi NODA', Tatsuhiko SAITO?

1. Meteorological Research Institute, 2. National Research Institute for Earth Science and Disaster Resilience

WEFHBRADOFESEEATIRIVF—EEHT 2RKTHD I NS, HRADEAIT RILF—OEERNR % A
28E MEOREAN=ZIXLEERIDLETEETHD, TDLD, BRI NI THET—4 &AM
THICEDSVWTHRHADEA T XN T —ELEE=SI ) VIS BFEDORFELET>TE

FEAIRILF—ZEIE. BEERNBEBAZEHISEENISGHATZ2 &N TES, MEREICEDREAI R
WX —ER (BREZEL) 2E=4Y VI $5DIC1E. BELOMBEENIC KL 2ISHELDERERETIVLEL DA
Brhs, TL—NERMEARLEIBIEFAIRNF—ERBORAIE. TL—MERTORETRY PEE
EVSLEITRYDAHEICLZBAEICHZ EBRTEZDICR LT, REQBRSMTRET 2HE (K
FEHIE) (2 7L— MERIFEHABRGBERERDL WG TRET 2720, FL— M MERMELRAUCREAEZ
DFEFHERATZIEWETERN, ZITEAAETIE., ISAZLCODRETH A IEFEELER % L — MER
DEIRTEEICEESIEIDTIHAL, SRTE—AVINTYYILBESHELTETIMET ZZ & T, 7
AOISHEALDRANREEF EEHIIT S EEBIELTWS,

Noda & Matsu'ura (2010) TIRELAZ3RTE— AV M T VY ILBELHOHREFETIE. E—XAV bTFVY
IWOABELEHTHE LD, RO SNIGNSSERFT—INSHTOE—X Y M F VYV ILeRD & —RIC
RETEED, TOEEBUEIERINBEE L >TWE, MREHODNREZZE—XAY N TV VILOYIENE
DS, WRBHROBNGR T Zy 7 TEL BIEHRIRCEERBIE WS 72U ER THDE I L EERT D E. £
DAERERBICT I b=y 25735 (BEI5HSG) ICHIETTHB, FIT. E—XVMNTFUYILDAR
ERABOARAIICEELZETE— AV N T VYIEBELSGEZHRET DI & & L, ISNEDORMIE. HHkit
BTRELAEMEDANZALBHIOHEETE S, D2FW., E—AVINTUYIERAGBOABRICEES 25
RFETIE, BT —9 TERBYAWVEREAMET —YDBRTHL. ETILOEBLEE2EDHDIENTE
%,

AEETIE. FIRHPFEREDTAOEAFEZBNT 2, FIRHPFEMETRTD O ERZ136°LURAEETILE
He L, FnetX HZ X LD S ETFIVEBROIEM R NBEHE L7, RIC. GEONETDOF3f# % BFR7l
fEHT L C2004F b EEDHEA RV ML 2ZEEEZNYKRE. HWEFROGNSSEMEET —49 5213

oo E=—XAY MTYYILOABAEFENRISHBICEE L. BUEET —IDL3IRTE—AXAY N TV YVILE
ENfmaHELER. FIRMPFEREFRTIA > TREERIMIMEES N,

Noda & Matsu'ura (2010) DFER & L8 d % &, Noda & Matsu'ura (2010) DE—XA Y b F VYV ILEED
E—7D5356. E—XY T VIIDOAANERLNEERFMBGRIZEICE L T, AFROHENRTERKRD
E—2 5Nz, —H. Noda & Matsu'ura (2010) TE—X ¥ M TV VILOABEIERIGNIG E B LVE D F8H
ICELTE. AARDOBERTIEHE— XY MDOEFIFRONAI o7, LENA>T. E—AV TV VILOARA
HEEIET DI EICEKY., ZOFDT I NV REAMPBRE—AV b, DEVYIERMELTREZHMBT DI ENT
XlEEZIOLNS,
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Repeating earthquakes and aseismic slip: Toward unified
understanding of seismogenesis

*Junichi NAKAJIMA', Akira Hasegawa®

1. EPS Department, Tokyo Tech, 2. Graduate School of Science, Tohoku University

HEEHFR P R 5 TRICH T2 HMBEOHREICIIFREBRERADEFEZE TNICL 2BWMERGHOE TR ES
LTWBEDERIHZ—AT, TL—MERICBIFTZBVRLMEOREICIFIMIILAZTAR) F 1Ry F
DORBEDEEENTRY FEHEMTANY) AFRATRTHZEEZLNTWVWS., AERRICEWTHRKMEDR
EDHDRY R UIEFEEPHIEDTA L —Ya VREDSEEM TR OEFEENTRERINTWSY, IE
HMEMETNYDNEEHICEET E2HEINMNILS D> TWARL. ZFITEKRIFETIE, lgarashi (2020)DEEL
WE - BURLMEAIOJICEENZMEEARAVT, BRIETICET2RVELBEDOSHE L UZFOR
BHHEERBNICAEZE L. £7, HUMENIOJICEENS2003F~2017FICHEE L - HhE % WEH
%, A EESL— MNOLESERE, BLTREESL—b - 74 VEVETL— MRS (RZTRE) d3D
DOFEBICH T, HREAE R T TROHEIC D WTILFEMER % AV ERRE (hypoDD) =T\, EROER
DHLEYIRLIENE DD EHELL. MEFROHEICIEISHETEIIIMPa (REEMTE) , 10MPa (R
ST7A) #REL, MBIPETES L WEIABREET0BULELR > TWEIFEEBEYRLEEHELRE.
DESICLTRIENLFE YR LHEIZMBAN1333TIL—F, RS TRDT7ITI—TTho1. ThHDig
iR LB IS REERBRBAIELD (B SHsrH) E0NFEAETHY, WHhPBEN— MNEIDEY R LILE
(Igarashi et al. 2003) TH 3. d, TL—MERDOBEYRLMEBICOWTIEINETEZ L OHRI LS
NTW37®, Igarashi (2020)D#EVIRLIMEN YO/ 2 ZDEEMA L. AREOFKR, BVIRLIEE
HERZORENMERINTVWAETL— MERLIFTIERL, AEMBRPRAZTHRTEESEELTVEZEN
BSMMIR o7, $FIC, MBS EDARMEREEH CERMEINERRMETIRYR LHBEN S HKELTWS
EWSEEADH B, T, REOBBMNEENS, THRLEBBEREL — MIREFHOBRICHZZEE
TNz, ZORFBILEYIR UIMEDREIGA (RERRE, FL—MNER, XTT7RW) , EEZORERE
(EBHEEDORKIMEORMITARYICHE > TRENIRY) ICL5T, TRTOBYRLIESIL—TTHE
THY, WEABZRLADPEIEH10.7-1.00&EHEICHRS. INS5OFERIE, BYURLHEEREZTHREIY D
322¢&, FEZTOREANZALIIGFAICEIOTALTHZD I EABKTIELTWS. DY, AEOERDN
TARYICEWIIN LRy FABIRT DI ETRYBLMENRETZEVWI TL—MNERTEZIONTEL
ETIVIE, TRTOBRYRLMEBICERTEZ2EEZAON%. BYRLMEOREA D= L% LY FFMICHE
N3, 201MERLPMEICER SN, ZOMEBEBNOFHEMRENR S BERRAEEDREZEILA RS M
EINLEE - ILEBEOBFEME (Yoshida and Hasegawa, 2018) OERBARNTEI > TW5# IR LIBE
DOEZERELEIH L. ZOER, NBVRLBEIESHELFALCHBALTREELTWS I &, 2) EK
ENSVESHDERICRYELREORETSNEVI E, 3) BYIRLMEORERRIIERELS LV EENT
HICEWZ ERBELMIR o7z, R HRYRLBEOREGTEEOHE (BEHE) tALAAZXA
(BEMBELTOIARY) THEIEERLTWS, 515, TL—MERTOBRYIRLIEDRIREIER
L, #&R2), 3) tERET &, MEALTORMREELNREVWE ZITEHMBEEHIARYVDTRY L— MK
FWZE, ZOIRYICHESTIRYBRLIENRET B MBI RBINS. H, BYURLMES L TR
a0k, ABEO//Ny FEBEEROBRWINLLL /Ny FHEBBERICEREBITNZ I ENRET
HY, ZOFRBENEEZINBWEGEICIE, BYRLIETERVWWDOZEEDHEE L THAINEZ &I
2%, SO0BAEREINETICON > TLWIMREZHRENICEIRT 2L, IXTOMER, A) BRED
FRICK > THEFEMBEDBEIMMETL, B)Z I THMEMEIRYLSREL, C) ZOFHDTANRY
TANRNYFRIRBZZEICE > TERETDEFERIDITONZDTIEARVWESIHD., INETIEHMEREICIKE
A) DAAZZXLINEKETHZDEEZOLNTEED, ETCOMEDERICIFIEFHMEMIRNUI’H B EEZ S
&, TL—MERMEBELEH IR TOMEER—HNICERTE 3.
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Detection of slip events amid the transitional regime between the
unstable seismic and stable sliding regimes

*Yoshio FUKAO', Tatsuya Kubota?, Hiroko Sugioka3, Aki Ito”, Takashi Tonegawa1, Hajime
Shiobara4, Mikiya Yamashitas, Tatsuhiko Saito®

1. JAMSTEC, 2. NIED, 3. Kobe Univ, 4. Univ Tokyo, 5. AIST

1. B: ZFL—MEBEYVICE ISHBRE#EDRBRVEERERBY DN SERISHEBENICERT 2L ER
WETEHRABRE—RDPEETE, EOE—RIPHIRTE2NEMBE ZN 2 B KEITKET 5. HERR
ICENETY hO—ILINELET T, JBY E— NIXRERYEE. BBEE. FREBYEESICOBIN
% (Barbot,2019) , RO—R Y v ARV K (SSE) EREBYMHEE & ERBEE DEFRMETREL., #
B ECBERKE (VLFE) IBRMBIHEARERYEBREDERMETREIZREEEZIAONS (K

1) o LHL. INETEBEEAREDEY 1RV NOBAIFIA W, SSE&EFME & ORBICIXYEN
ICARBHNAERX vy THH2ETDEZEHS (Ide, 2014) ., AFEETIIEBBEEOE > RICABNIT S
N3EYVARY NOBRIBIE24RET 2,

2. BB & RN 201558 SRESAETO 1 F£E, SN EREESATOEAENE (KRN
5000m) ICBWVWTI10H (HEDAHEEMICIESE) D EEKEFPARO-8B7000-1-005IC & &/
NFEEEBETOkmD 7 L —8Bl % 1T o 7c, $ ) VU EEIZ4Hz, Ay M4 7 REREIL0.7Hz& L7z, 20155
9FTHIC7 L —DZ K AFETM6.0DEAMMEMMENREL. 7L —EZ0RBEHMEREEINREEK
DK - LTEBRKAZRMERLRLE, ChOE—EDY(MFIvoRTO0ERE L TEF LSBT
FJ)L (D=15cm, S=210 km~2, M0o=0.95x10~18 Nm, A 0=0.77 MPa) %##HB7/%, ZOETIVICEDWVWTEE
LEKERF AR ED—BUILELIZERWL, 70—, thEDEREISARICEFNEFNRER 1 —28F
BREOEBELEA#EZLE (H2 ) . TS24V ME, ZREFRABERAUA DX LDIEME
MFBTERY THDEEZA T, TORENEY O9H EBERRE KD, BiEEIEIwasaki et al. (2015)D
MELEZTL—MERELICHZEL, FIABRICIKWOMEBE S XV b (ZEEHEIZ20x20 kmr2) %’ E
L. BYIZT1 DDAV MNET—ETHZE Lz, BIMOERKEERIEZIDODES AV MDBERItICH T
BYDHRDHMTHBZEEZ, EEITAY MDBEYDOEBREARDL, BONLETIVICEDCKELEL
DFEEFEREZFRRTRY (KH2) , HAEETILEDO—BIF—RICKERL,

3. BREFZHR: AEEBDARY MNE3S5HBDARY NE, FLEANDEIAY MIBEWTH, BY DK
BRI, f(t)=1-exp(-t/T) ¥4 TOBREEHMTHEICRAMUTE S, 3T/ XY NOFEENLTOEILRA
DARY MH3800s, 2EFEBDARY fH2100sTH o7, BIBEA RV M DRERFE2TIE 1 BEH S 2 BB D
RRETH>T. MoOIZBRYIDA R MH8.1x10~18 Nm, 2FEBH DA XY rH'8.4x10~18 Nm T, At AE L
WI1MmES KEWL, EREH()DHEEMoDKEZIANL LT, TNOHEHIPEKEDRWEHTIEIARL. 77 b
ZYIRISHDBBARY NTHB I EIFBESHIrERBDbNS, [IGHETEA olZF&FMH1.2 MPa, JRH0.96
MPaDEETAEDA o ERWEDL LAV, EREINIARY MOEUERB2TIZE CMoDEE DHbE Dtk
B & bR TAMTRE <. B LCMoDSSEDMEFEIFE & AT 3H/hE W (Gaoetal., 2012) , IGAETE
IZ. BEDOHELERS & (Denolle & Shearer, 2016) E&H T, SSE&EERZ & (Gao etal., 2012) 1 #7L
EXREW, BERELMEORS EMHGRBEIOLTERT L. BEOHMEL Y EH4MEL., SSELY L 3H
B\ (Gaoetal, 2012) , SEMMH LAY MIERIBECBEREHELY HE, AO0—2) vy T4 R
YENEWERWERTH D, TL— MNEBYVEFRERY (HE) B EREBYEBEICATLEE, @E
DEEBECEBREBOEENIRATELEER S,
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Figure 1. Schematic illustration for how slip mode changes when the &, number is varied while

the frictional parameter ratio, (b-a)/ b, is kept constant (Barbot, 2019).
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Figure 2. Observed (blue) and calculated (red), 600-s lowpass filtered, tide-removed records.
They show the quasi-static responses of seawater to seafloor vertical displacements. a.
Records for the first aseismic event. The vertical dashed line indicates the origin time of the
mainshock. b. Records for the second aseismic event. The vertical dashed line indicates the
origin time of the M3.2 aftershock. In a, the records were inverted for the first aseismic event

after subtraction of the impact of the mainshock.
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Longer than One-year Afterslip due to the 2016 Moderate
Earthquakes along Chaman Fault: Noncomplementary Co- and
Post-seismic Slip Distribution

*Masato FURUYA', Fumiko Matsumoto?
1. Department of Earth and Planetary Sciences, Faculty of Science, Hokkaido University, 2. PASCO

FrIUMBIE. AV RTL— P AEPEI—FVT7TL— FOERICHZZRII00kmU EDEE T hETET
HY, MEZMICTFREIND T L — NEEHEENE 2cm/ERETHD. ZOMBIIESRMICR THHEFH
MEWZ EPFSNTHEY., BELTWELIHBZWETY—TLTWBDTIFARWIEEZLONTE:
(Ambraseys and Bilham 2003). FELERImIFEKARE LTHA L, INSAREHWT Y ) — T EEEED

Ty EYVIHERE I TS (Fattahi and Amelung 2016; Barnhalt 2016). —75, Furuya and Satyabala
(2008)I%. 2005FICRE L/=M5DMEAIERICR K EWEE TOAfterslipAR I L TWZ &E2H|EL

f=. ZD2005FDOMEEMIR, KEAMBIIREEL TVWARA SN, 2016558 £7BICM5Y 5 ZDHEH
REEAMEICTI00kmL EBEN /- BTE AW TRAE L .

2016 EHMEDHER S L U ER, HERDOMARZE % ESADSentinel-1FEDINSART—4 2 W THAN
el 3, BRIEFETOMEROMRMED Y ) —TEBIEFEEL TUWh o7, HERMEZROMBEST
BREE T, 4IC2016FE7H Dmb4.7 IS &2 E)IE, Furuya and Satyabala (2008) TR L /=& & & < 2L
TW5.

Bon/HERMERZDINSART—Y 5TTIC, AV T ALY ICEDIVW WD S TEREKREERY M >~
N— 3] (Segall and Matthews 1997)%1T> T, BYNHEBYRENHMEHE L. ZHEFARAEEREA
BDZDD/NA IS—/R5 X —4|F, Miyazaki et al (2006)ICIi>ThL—RAT7HSRE L.

WHEINIBYDG(EYEELH) TRLFHEMN A & IE, —FULEKEWAHERBY HHEEE Y D2
e BRNTIERW] 2&THD. RELHLIBEINTVSIM>6HIEIZH D Afterslipld, (FIFFIA 7 < He
E%BY IIHEREY OAAITIEZ > TL 3 (e.g., Miyazaki et al., 2004; Hsu et al., 2006; Barbot et al.,
2009). B4 DHETEHE R TOMEREY EIEOTEARAVWS, REBEEISES /Ny FIXBALHICHERSY
PERRKONNYFTH5.

Z DL R % Rate-and-state friction (RSF) lawD ¥ A TR 27-HIC1E, (a-b)D BV EEKEME] (e.g.,
Shimamoto 1986) A" NETH 2. DB Y EEMKIFMILSlow slip event (SSEYDET ) I TH LIKLIKES
INTW3B(e.g. Shibazaki and lio 2003, Im et al 2020). SSEIL” EMNZ"BYIRD D LD ICR A 7= HER
BYIXEHRIND ZEHZVD, Ideetal (2007)ARLAL D ICEOTIEARWL. Fv v VHBOHIREHE
(& ZFDHE®EY)IENon-silent SSEEE Z N1 LNig L,

BWMERISH DEIN R Z{L A E (e.g., Suzuki and Yamashita 2009, Segall et al 2010)DRSFRIDEER/RS
A= DRBLUANDEREH YIS S.
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Propagation velocity of detachment front along a seismogenic plate
interface in a rate—state friction model

*Naoyuki KATQO'
1. Earthquake Research Institute, The University of Tokyo

BE - REBKEFEAZAVTHERES A JIOEEY I 2L —2avETw, HEE (RIOMEODERN SR
DOMEDEFET) OIFMEM TR OREBEREAR. EFILTHE, LHAXEOT L — MERERE
L, +2FBOTL — MERIC—EDEREITARNYEEVplEEZ., ¥Ial—YavTiR, RBOEEBL
15 (a-b<0) THIENBEHNICKEL, FEOREMRILE (a-b>0) THEICIEHMBUETRY NRET RIS
BHING. hEETOEEFBLEHIEIELICEZL TWBHITTIEAL, FEHEETARY DRI, S5 XREFICE
BLTWL. FEHOEMESEITARYICLYEBEHORFBTISAEHRIEL, BEIRLICHEEI LTV L
HTHD. ML, EEADTARYEFEDOHLEEAHEDS I 2L—YavEROMATHY, ()IEE - REK
FROEHBHTARYEL=20mmDIFE, (b)IEL=100mmDIFEATH 3. §FTL— MERIH> THRND
Bof-fElTHY, EEBLEEEEREEBOERIEE=113kmTH 3. FHOEERCETIEHICIEHEY
TRYNKELTHEY, TNIEEEBLBICHRAICEREL TOWKERFIFARONS. EEBLETOIEMENT
RYDTARYEEIZO.IVpIRRETHY, EREREEILIFIF—FET, VpliIckkHIL, (b-a)oicREMT B EAD
Dot (ol EEMERGH) . BENIRYELICIHKRELAWL. FEMEM TR OEEICHEN, TL—ME
ROEAMIGHIZ, FIOMEIZLDIGAETORENS, TR EENO.IVPIUCHST Z2EERNDETIEKRT
3 (ADISHET) . EMEMEIARYIFOLIRTIE, FEHOEMEEITNYICLBIGNESE, FEMEET AN
DOEBICEZ2EDIGHBETICE2BDIHEFEINYE>TVWEIRRATHZEEZDZIENTES, D
2ODWRDISHILABRBAFLVWEREL, HERREEAEAPOXERREI SV /OREFAT DL, FEh
EMEIRYDEGCHEREEZES ZENTE, th&%bmmot&ﬁwiétvﬁv\zb—yayﬁﬁ%ﬁ
Bg2ZENTES. 1 D20O0FDGBEDEBHNAEEREIEHNEOM/yT, ¥Ial—>arvTHELNS
100 m/y EFEBIGEWVMENE SN D. FEHBEETARY OGRS T -9 R ENSHRETE ZAREENH
%. Bruhat & Segall (2017)XCascadiaji AR BICEWT T L — NERDOEEZE TEET 2 EMMEMH TR
DIGEEREA30-120 m/y&#HE L. ZOBRMS, FIRDEREMED &, (b-a)01d0.1-0.3 MPat #E S
BZZENTES.

1T, Y1 7IVDEBRETIRNYREOBEELRBAIAFONSE. COIEY T4 v ITRYIE, LA/NMIL
FE, FoNNSIWIEEELRZERAI’HS (K1a) . FL—MERDKIIT<IFE, GIOMEICL S
ISABETHASEELTESTRISTREICHDZDT, TOITRYILRBICEHEVEEESIELET S, —
7, FRABEICIEEETHEGEEL, ZOGEBEEIIE 1 (DIBEIZ4km/yTHS. B1 (b)DBAIE, T
HOSEIHENBEETARL, GHEEEIROONAL. TOIEY T4 v ITRYICHEY, BAGHIE, FEc
ssVICHB>TIET 9 5.

Xk
Bruhat, L. & Segall, P., 2017, Geophys J Int., 211, 427-449.
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Impact of Kuroshio meander on the slow slip event in March 2020
detected by borehole and DONET observatories

*Keisuke ARIYOSHI", Toshinori Kimura', Yasumasa Miyazawa', Sergey Varlamov', Takeshi linuma
' Akira Nagano1, Joan GombergZ'S, Eiichiro Araki', Toru Miyama1, Kentaro Sueki', Shuichiro Yada
1, Takane Hori1, Narumi Takahashi®, Shuichi Kodaira'

1. JAMSTEC, 2. USGS, 3. University of Washington, 4. NIED

In our recent study, we detected the pore pressure change due to the slow slip event (SSE) in March 2020
at the two borehole stations (CO002 and C0010), where the other borehole (CO006) close to the Nankai
Trough seems not because of instrumental drift for the reference pressure on the seafloor to remove
non-crustal deformation such as tidal and oceanic fluctuations. To overcome this problem, we use the
seafloor pressure gauges of cabled network (DONET) stations nearby boreholes instead of the reference
by introducing time lag between them. We confirm that the time lag is explained from superposition of
theoretical tide modes. By applying this method to the pore pressure during the SSE, we find pore
pressure change at CO006 about 0.6 hPa. We also investigate the impact of seafloor pressure due to
ocean fluctuation on the basis of ocean modeling, which suggests that the decrease of effective normal
stress from the onset to the termination of the SSE is explained by Kuroshio meander and may promote
updip slip migration, and that the increase of effective normal stress for the short-term ocean fluctuation
may terminate the SSE as observed in the Hikurangi subduction zone.
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Conditions for the existence of the propagation velocities for two
forms of the slip fronts and their physical interpretations

*Takehito SUZUKI'

1. Department of Physical Sciences, Aoyama Gakuin University

2ODEEBDEY OEBIFEEY - TENICEERMETHY., BICZOGEBIROGEEREDREEE LR
CEFRZEDHTE R, TNICEEHEE2AMEBERLDEY OB EREDEMRESEND, ARRTIZBYEREIC
ZRTEKET 2ERAERE LALUBIOFH <~ DFER (Suzuki and Matsukawa, 2019) %ILRERL. B Y ICH K
BT2EEANEBALT. ZNODOGEEEENIENICEECE 25HA2ERAFICIENE NS XA -9 DEBRE
NOBASNCT B,

R IC IS IR B R L E MM (Linear Marginal Stability Hypothesis, LMSH) #FW3%, I Z TEBIHICIE
intruding front & extruding frontd Z3@Y A’ 5 Z &£ IT3EE T % (Suzuki and Matsukawa, 2019) , % DIEfi#E
DD, 1 RTREZEZZ. HIYEEDERBEEZ D, sSOAEOLEOEERENGHDE L. —APRE. H
D—ANRRETHZET 2, O, s=OPTRELETS>ODEFEAZA L TW L HE Zintruding front, s
SODRELE Ts=0DFEEHINRA L TW L IHE Zextruding front& LS, #FiZextruding frontic D WTEB L 7=
W, EEMNSBLMRE S IC, BHEextruding frontld [—ERE CHBHICE > TWSIEEDESH % 1LH/-BF
DEY DIcHEin] OFMRTH %,

LMSHDRED T, intruding frontiE®RE & L T2 D, extruding frontiIEE E L T3 DHEHET 5 Z EHBHLHIC
BY, FEZNSOBFBREEONZ, TNS5D 3B, intruding front@ED > BD—D, extruding fronti®
EDIED2D2R@HFE— NTHY FMENRGERETH o7, TAaDEEfrontsICR L T—2F DA
MARBBE— R ThokEEASD, MAT, TEARRSICH N TEERE C, \dot{u)-C, uE BULE (uld
ZAr. \dot{u}ld Z DBEFEMS) C,-CHAEETENS OYENEERENFE LB 2EEOERERTHIED
BITHRRO G, CNRIGEEEEOHFEORE, TL0HLLERGLROFEDORENC, & C,DED S FRIFTEE
ThHdI =TT,

MA T, extruding frontZREICHEWT, BYRED ZROKEFEZRE L -ERAICED W LEIOHEE
%R (Suzuki and Matsukawa, 2019) &RFAWAERIBONLIEFEETH S, LMSHTITONE LS
. BRI Z OO DNEVE WS RETIEESintruding frontLHMENAE WL, LA LI ZTE (—HREYICN
TABW) HEEKEERDBEBY - BYEEDERDEGEEN extruding front& L TERBIRTE D& WD T EHBHESH
ICHo7, MATHAITREIL, extrudingEE DA NintrudingEE LW ENIWE WD T ETHDB, BIED
BEME., BESPOKYHEBICRETEIEETEBING, EFOMEEP > WHMBEOEET 28445 R
BlEBEA 5,
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Dynamic simulations of coseismic slickenlines on non-planar and
rough faults

*Takumi Aoki1, Yoshihiro Kaneko1, Jesse Kearse®

1. Kyoto University, 2. Victoria University of Wellington

HWEDRENDFERAETI2ERD 1 DTHHIMEOHIECE AR EZ, HHEBICH L TKDZ Z L ITEERR
BETHhd, F, BEOHETHAINAFRE B TEETE COEBMBIEETIVICE o T, HMERFICEE
ELICEREFEIN DXL & RIBEIE AR E OBOBERMEITEIN (Kearse et al.,, 2019; Kearse and
Kaneko, 2020) . BRI SWIEGEFALHEETE 2N IRTI N, — A CTEMLEER TR
BINAKRICIE, ZOBERMEZHOMMAATEBEEICA > TVWEEDBERESINTWS, DL D AEHA
FEEICAS>STVWARIEASAT 270, AR TIIRMEICHRES A -MBYEHE AR AT ONET
TIERAWTHERIED I 2L —>YarvaiTok, TORR., TEAMEBODSGE &HEE DOMMNZERFDOKEN
Bont, THIRMBICHRAESEZ 22 THERLODEISHHIZELL L, HICFDIHERDPDELICL-T
VEZOZHMMNMEOLINLEEZEZIOND, FLAAETIK. BICHHISONREIE EEHICEMNTEEORETIL
TIIMEREA CHEAZOZHIBOND LI BRNTA—SGEHEIEL, HRMOETEHOMEZZHICT ST
ED#LWZLEDND ST AARDERN S, BB R ZF OMRTORBEOERICIHEOZES
EZRTI2ULENHY. FIEOZHMLSHWEGEFAEHET ZRICITMBHRIEMAR R TORREAWNS
RETHBEEZLND,
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Estimation of characteristics of the epicenter of double-couple
earthquake and Non-double-couple earthquake in the focal area of
the 2000 Western Tottori earthquake

*Takumi MOTOKOSHI', Satoshi Matsumoto?, Yoshihisa lio®, Shin'ichi Sakai®, Aitaro Kato*

1. Department of Earth and Planetary Sciences, Graduate School of Science, Kyushu University, 2. Institute of
Seismology and Volcanology, Faculty of Science, Kyushu University, 3. Disaster Prevention Research Institute, Kyoto
University, 4. Earthquake Research Institute , the University of Tokyo

BEOKMEES (¥7)Lhy FILEME : DCHE) TIIHRBATERWEAI S TILAH Yy TILE (NDC) ih
EEMR, NDCHIEIX, IhEF TEICANLMECHEMTE THRESINTH Y. NDCERD L. BB DHRIROEM
IRREDEEREEZRTEDELTEALNT WS, NDCHEDIHTEIL. MEEED O R PHEDRE
MELAIEBERTI-HICEETHY., MRBROEHCEREICEBIZHLWEREBI MR TIEEZILN
%,

2000F ICHRE L-RRRASRMES RS TIIKk2 RFRNIN TS Y. O TIF2017E3F M 520184
ABETI1000 5 DEE 2R E T 2N ThbN (0.1MathEERR) . Hayashida et al. (2020) (320.15# 5=
HESRFEOEE & EEEA R TH SHi-netBLAmDEHE A WVWTPROER EBEZHRAIY . ERRAE
BiTol, REMEMAMTET 2 EHEY JIVEMEICDCTIEEFCHBATERWVEBESENH Y, NERE
FEBZTNDCHIEANGRA SN EDRSI N, RRRIE. PRDIARY ML SNDCHEE & DCHEE D
BT ZZET, NDCHEADERAZZEHBIEEBNET S,

AR TIE. NDCHEEDCHEICDOWT, BAIRI & ICPREERBERIEDRA R MLERD, chb%k
A—4RDARY ML THEBIET B ET. BEARDARY MLOREEERK, £/, EERK TP, T
HBEIBAREERL. AR MLOEIL AL DT, RASEROBEIZII—RK/ /41 XDARY MNLtht 2
b ER2ERBAZ VER R A ERL

RTDIER., DCHEENDCHETERARY MUIZKEZEMEWEIRON RN >, ZDOA, HIEICE ST
/4 XDKREL, BWERBIEBTARY NVOEBEERICRZ2ZENTERL >z, TDRD, HETS
DCH#EENDCHIEICDWT, SEBEDPRARY ML EZDLEDOEH A H-D, FAFICENRDAMAEE AR
I MVOBERIEEON AL 7z, SEIZDVBOMEBICDOWTERARY MLOB#BAERZE L0, SKIEL
%< OEEDCHIE - NDCHEDHAGHEDERANRY MLORH AN DS I & T, NDCHEDHKE
B\REEZEEL TV,
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Estimation of seismic moment and corner frequency of acoustic
emissions induced by hydraulic fracturing in laboratory

*Makoto NAOI", Keiichi IMAKITA', Youqing CHEN', Kazune YAMAMOTO', Rui TANAKA', Hironori
KAWAKATA?, Tsuyoshi ISHIDA', Eiichi FUKUYAMA', Yutaro ARIMA®

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

EEHZF%=BVWZAE (Acoustic Emission) i, BMcmiREDERERHI SH+mBREDRGEHAICE W
THIRBARDOERICAVLWLNS. HI00KkHZU EOFERETREVWERENMEONZDT, MEETIIRMTER
WIUNREIRZRE TZ 28, TORBHSFHEIIERTHY, M ORBERBOFEEZRE(ZITZDT, K
EPARY MV ERWTEHEMABITZTO ZEBETERVL. fIZIE, B0ty oMy aEsRED
BEWIL > TZORENMEESIBELLLT 20T, REXAVEERICIEZTNTIhOE Y Y ORELM - #iE
PMURETHZL, MHRENTHATH27-ORMEZRNSWIBORIBRERODZIEERHETHSD. AFRT
&, 1) AEEVHoisaEtsmE#HE, 2) RRICAWVWSRBAEICS IT2RBEEE AL —Y— - Ry T
S—REEHEZRAWVWCHEM, 3) ERBIC2EVYOENBEZZREBARICLK > TIME §22&TINhS
DOREBERRL, BERKERRERTEONIAEOMEE—X Y MMo%5MT % & & H12, Multiple
Empirical Green functioni® (MEGF;% ; Hough et al. 1999) IC& > CTZD O —F—REREfcA M L 7.

fRNTICIX, Tanakaetal. (2021; GJI) AEELZILOREEZETEES A VWEKRE, Naoietal. (2020;
Gll) BERELEKEEASA—I - 74— REEZAVWEZRRTHEONIZAET —9 AW, 28

I%, 65x65x130 MmO EAEFIRICER LI-EHEFE*AVWTEREL, HEAFRFARBIC 5 MPaD—EE R % 0
ATIREET, HERPREBICEA LAHBRILICHAEZEATEZIIETERRELEZ. AET—4 1, HEFREICE
B L7-24BDAEE VY (HIRBIAEL VH8E, V7Y THBSREAEL Y H16/E) IC&>T, 10 MHz
sampling, 14bitDEFEMHINERKICK > TEIG L /2. BohEREK T —9b0 5, BFIVHL, EREEIR

B, BFREET>TCAEAYOTEERL, INSEDARY MIHLT, MosfcDHEEEEMEL 7-.

8% DAEDPRANRY MLIZKL, 1) -3) OFEBEMELLEUMIARY MUIC, BRARI ML A
749747 LTMo, Mw (E—XY b -9 =Fa—NK) #§MfiLiZE T3, -9.2H15-6.80DMwiF
7=. MoMDFHEICHEICAR BT/ N9 — VR EBDBIEIL, Naoietal. (2020; GJI) , Tanaka et al. (2021;
G, BEEVHOHENBEE Y HiEEEATM - HELALTROLZE—XAV N - FTUVILEBERWT
To7. INLOETHETIE, 1—JILT7+—REETRHIFZIFTRTOAELFEAORTHE L, REERHE
BEDRERTIE, B8 - B0 - AAREA2ESUEHRAB AN ZZALDAENE LI EDDM>TWS.

RIC, AEE VY ORIREFECEEDORERROET ) v VBREDOHEEERITELMEGREEZ AW TE~Z D
ARV hDfceE L& T3, 100-1000 kHzDEHEDIEZF 7. BEFTHMEN &P, AEDERX H=
A - FEOFREEICERT 2/ PADERI N Z70IC, BROBRICEENMLETHZD, Bonhk
AEICH LT, 1) BAMBEBIRICH L TRYRLEBESN TWSIENETE—ER &AM LMo-fcBIfR Z #F
DARYIDBRANZALICESTERL, 2) HFICHORIPEBTZEDICH LT, LEBRT—Y Y
JANLFRINZ LY BBARKIDEHT 24XV ISR LE, WO ERIELONL. 2) 5

&, BRICBIIZ2EVEBRREEDEFED, MOZRMORELEBRESDEBICHEST 5 EHNTREREN
%.

AFRIFIMIIITECEABBRRAAR - £BIEMEREE JOGMEC) 8 &L U, BFE (16H04614), WEKZE
HEFRIREMEOEBICL Y IThhE L.
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Radiated energy and source complexity of small earthquakes
estimated from a large source time function data base in Japan

*Keisuke YOSHIDA1, Hiroo Kanamori?
1. Tohoku University, 2. California Institute of Technology

Although the corner frequency is widely used in earthquake source studies, its relation to physical source
parameters is often ambiguous. Specifically, the source corner frequency or source duration does not
explicitly include information about the complexity of the source process. The radiated energy is a more
direct physical quantity for studying the dynamic characteristics of earthquake rupture. In Japan,
high-quality seismic waveform records are available from the dense national seismic networks, which
allow the determination of detailed source time functions even for small earthquakes (Mw > 3.3) (Yoshida,
2019). We systematically examined the radiated energy of small earthquakes in Japan using the abundant
source time function data.

We estimated the radiated energy of earthquakes for which the moment tensor is listed in the F-net
moment tensor catalog from 2004 to 2019 (Mw3.3-5.5). The waveform data were derived from the
stations of national universities, JMA, NIED Hi-net, F-net, and V-net. We applied the deconvolution
algorithm developed by Ligorria and Ammon (1999) that employs the method of Kikuchi and Kanamori
(1982) to SH waves and estimated the apparent source time functions (ASTFs). We used the waveforms of
smaller earthquakes that occurred close to the target earthquake (< 3 km) with magnitude differences
from 1 to 2 as the empirical Green’ s functions (eGFs). We first applied a low-pass filter to the raw

velocity waveforms, with a cut-off frequency increasing with MO'”3

of the target earthquake.

For approximately 1300 earthquakes (Mw3.3-5.5), we derived ASTFs at more than ten stations. Many
earthquakes show a coherent azimuthal dependence of AMRFs. Some earthquakes are characterized by
distinct multiple pulses (Fig. 1), indicating complex ruptures of multiple patches. Then, we estimated the
radiated energy E, from each AMRF using the method of Vassiliou & Kanamori (1982). We also measured
the source duration T and computed the radiated energy enhancement factor (REEF; Ye et al., 2018). As
representative values of E;, source duration T, and REEF for each earthquake, we used the median of the
results estimated from the different AMRFs.

The estimated values of E; are generally proportional to M, with a typical ratio E;/ M, of about 3.6x107.
The duration cubed, T°, tends to be proportional to M,, with a typical value of MO/T3 about 3.9x10'® (in SI
unit). This corresponds to a stress parameter of 2.0 MPa in Brune’ s (1970) model. REEF is typically “3
but tends to be larger for multiple shocks. We do not see significant spatial variations of E./M,, MO/T3 and
REEF, or any clear dependence of these parameters on depth, focal mechanism, and seismicity type.

The scaled energy E; M, =3.6x10" obtained in this study for small earthquakes (Mw<5.5) is comparable
to the estimates for larger earthquakes (e.g., Kanamori et al., 2020) in Japan. E;/ M, in our dataset does
not significantly vary with the earthquake size, as suggested by Ide et al. (2001). The typical values of T/M
01/3 and REEF in our data set tend to be smaller than those of larger global earthquakes (Duputel et al.,
2013; Ye et al., 2018). At face value, this suggests that small earthquakes have simpler source processes
than large ones. However, this trend may be affected to some extent by our low-pass filter with a relatively

low cut-off frequency.
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Although the median values of E./M, and MO/T3 are fairly constant with M, (or Mw), the individual values
do vary over an approximately 1.5 order of magnitude. E;/M, in our dataset generally increases with M,/ T
% with an approximate slope of 0.5 on the log-log plot. This suggests that MO/T3 or stress parameter can be
used to approximately estimate the scaled energy. However, the proportionality relationship does not
hold for complicated ruptures (high REEF events). The variation of REEF ranging from 1 to 40 obtained in
this study suggests that considerable rupture complexity is involved in small earthquakes too.
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2006042122432589 (Mw3.670) / 2006041810162333 (M2.3)

Er/MO= 3.11e-05, REEF= 6.78e+00, Td= 2.90e-01s (median)
0 60 120 180 240 300 360
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Source-parameter dependencies appeared in earthquake pre-P
elasto-gravity signals and the difference from seismic waves

*Kantaro Kawai', Nobuki Kame'
1. ERI, UNIVERSITY OF TOKYO

WMEDEMNKIEIZMEBRLDICEEFTPE 28I TR L. FLMERIIEADBEELH 2 WA SIEET

%, MBRIEPRIERNIOGEENRENEEFAEIZTRIT, TOLIAPRIIEAGESIE. BREMTICEVWTE
BOKMEDOT—YFHICREINTERL, LHL, REEEERDICRESIN/ 1 XOFWKERD IEFHES
ncahanrort,

AAH(2020, ZAIERX)IE. Hi-netZKEMEEE (tiltmeten) 7 L 4 T — Y ¥ D 5201 1ED Mw 9.1 itihith
EICBITEPRERIENESOKERD ZMNHTHRE LE, %, LKEBEHESFOESEERS EHAEHE
SEALRMERVWTERNASA—IDT )y RY—F&iTo7& 23, MBOMENA §%11.5-15.3°, Mw
8.75-8.92 ICHIM T B T & ICHII L7, HIKBRIREDERMRICS VW THEROREIZ. § ANE ERN
EOHEBICH L THEE—AY MM ETBE M, sin(28) ISEMBIICHHIL. & & MwiZZhEhIRIZIC
RETERVWETH B Z ENTENS(Kanamori and Given, 1981), AN DIFRIEHERD B HIRENIER Tl
AINTUVWAVLPKIIESOEEMEERESEEARLTVWS, ZITARRTIE. ZOHFEICRWEINALES
FHZIEMT LI E2BE LT BmEEANEtEI - N2V REERRZT >,

BIEEBRICIE Zhang et al. (2020)& Wangetal. (2017)IC& > TS h/AxEI— R
QSSPPEGS_potential_Code AW /=, ZOFEI— NiE. REORAHMERFAKFTELR LCHEE R
LREADHERAZAVTIEEN LIRS ICH T EPRINENESORVARETREICT S, TNETICRE
SNTELHERERARY, —tIOELHEE LTWAWI EAREBTHY ., FERENLRRCEREED
BHEFHZENTE D, TITHEL. 20115FE Mw 9.1 RiLHEDER A % REMICEL S /- EEPKREIE
NESEREZEN L. RIBOERAKEEZANL, KRERZKREL. Mw=9.1 ICEEL. §=10°15,
20°,25°,30° &b B, BHSEMAE LT, WMEINEE (F/df)u. ENREDOELL SgDEFNETRDMK
DEABL. INSERVWTEASINEZPRITENGES2RKDKL, TIT. MEEEVH—DOHAs IFEHZEL
ZDEDTIIARL, WEMEEDHLEEZT s= (F/dP)u- SgERBIEITEBIVETH %,

R, (dP/dP)u & Sg DKEBDIEHIC sin(28) DikFHEEZTTH, ESEA s=("/df)u- Sgicld
sin(28) IEERZENAKREMEAH SN, FEROBEBRY IC (d°/df)u & Sgid M, sin(25) TRIRRIE
SN, TNODEEE B EHLWVMERAKEENRNZFERER o, — A, BELZERY (F/df)u s §
g DEBERD DIRIEIZIIC, sin(28) DERFRE RIS BN o7, HIS, s=(P/df)u- Sgld sin(28) DkFH
ERIERER STz, COPKBIENES sD SIKEFEMIZKERD & EBERSD & ICAKF(2020) DT —4 2
WEREFAMMNTH S, LHL, BIEEROEBERSDERIIEEL TS ST, 5%, HIKEHIREDERE
DEEGHEDREDPVETH S,
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Stochastic source time functions satisfying the w >-model, the cube
law, and the GR law

*Shiro HIRANO'
1. College of Sci. & Eng., Ritsumeikan Univ.

ERFERE(STF)IE, HEROMEE LDEY BFELH 2 EBMES LELRRIITH 2. £ < OERERETS v
N=I 3V DERNT—IR—RICEBINMER, STFICODVWTUTOREBRRMNBELSACINTWS:
#RERRIT) STF (ZEH <, AROIFHFEEZRS, ZITFEEN DHIE.

RERRI2) STF #BERESD LT — X ¥ MBS, BIERIAD S DR BIFRI D3R ICEAI L THRE.

#2BRRU3) STF O Fourier IRIERA XY MLid w2EFITRGEMSI NS,

RERAI4) RICHRE— X Y MOHIRSEE IE Gutenberg-Richter BIIZHED.

BERANICOWTIE, <K &EEEIL ST, STF OSEILBIE, 2R)IEIETH 2 & DD > TW3B [Yint 2021
SRL]. ZDEME & HIADEEIL, ERBROETIHIEREMTHY NS, HEREDERILETLERIN
5Z&ERBLTWS. 7, B20EFICEVWTREDELOIREARE VWD DIFTIIAL, ZL0EBIELZH%
IRFRINTHDZEHLALHLTHS. BERAU2ELVIICOVWTIE, B DSHON, INSARBAT KA LE
BETFTUMRIESNTE L. LA LHANABRET I AL IROBIA2B8SICBRTEAW. —ATEERE
BB 7% EDEINZERETIVIE, NIAIHEEERABRTONAICHLIHY, T— 9 2 BREEICRIAT 2 ICIEFRH
RTHBDEDD, < HOBEMART O—F o/, REAFHWVERICET 2L’ HS. BICRRA4BEE
Z5E, HROMEIZEIET 2 & LT, METNICRBRAU A B ITHERANT TO—FHAEMTHE S EEZ LN
5.

WMEICE OO IMETNMELEM T 2-ODOERBNAEE LT, BEMD HTEX(SDE)IC L % ET LI
AASLNTEA.SDE & IF, WOARKIC/ A ZEEMATHELITRZEICEY, SV LI EREBLEREE

TIETB2EDTH 2. LR EDIEIEY R LIHEDRERR [Matthews+ BSSA 2002] » 2 O—#1E [Ide 2008
GRLIICDWT, WFht REEEEZEHLZEDTHS. INSITEEDHEARVYMNDSTFE2ETIET S D

DTIERRWD, HEZZICH 7S SDE DAEMMETRERLTWS. L WERBOERERE LT, BEORFRICEITS
BrEmE L OESHRRNICERENE / 4 X528 A L72EH [Wu&Chen 2019 arXiv; Wu+ 2019 Chaos] n'#% %
D, BRSSO ERRELEHBLEZEOTHY, WEDREBEFEEICDODVWTIHEARIATWS.

FITEAMEICEWTIE, HEBED STF 2 SDE ICEDWTETFTIVEL, BREBRAN-45 BRI BDZ & A2RT.
L SDE OMEL S MRS, BEZHOBERIIL, ZTORBRARY ML ' ICEHEST 2T 5V VB THS.
o TIDOMEREHOBRINAL T T, BEOHEICOWVWTORRABE BT ILIETERL. TI T, AN
JMILD 0 ICENET BRI A2DAEBEL, ZORIAAEDHN STF THZ BRI 52 & T, BERRISAEHA
FTIENTZS. INEREODEREE LT, Bessel B2 & (EN 5 SDE ## X 5. Bessel BREDRITHTIEE
T, MONFT A Y HBNICERET NISERFHEEZF O I EMHENISRINTWS 8O, BBRAN 25727
ETEHENRW. F, RS A YU TIIFFREBOHIBEENREZ DA TELSI N, > TRRA4LHERT 5.
BRINBRABICOVT, AAROREEICL VREMICHE SN I E/BELMIAR>. - T, 4D
DIRERANIZ LT, 2D D Bessel BREDBIAAHTEDIC L > TEHATRETH 5. 08, 2D D Bessel BIZ D E#AFRI
EHERICL > TREZEDENTNICELR S D, MENPKE L ERZGEICIIRBRRBMHmAZIhAW. 22T
WEDLE % 2L A (case A)ICHIBR L7354 & 10L LA (case B)ICHIR L7358 % E X, B DIT S ' STF ICZHkiE
NEL B Z &EA9h o 7=(Figure 1).

=IRIZ, 2D D Bessel BRRDEAA BN FOMPENERIC D WTERT 5. Aki&Richards DRIFEEHL 5,
STF SMBE LDISHBETEREDEEIEL &, TNICH T 2HERY OB CKHEEHOEAHEL TR TE
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3. BIEDRAME TEED Bessel BRELET 2 &, MBLATHEL LELIBY EISHDOBERTIE, BRIEYEHNR
KBYED20-50%FRETHDLOABYBLAEFMTHE D27 BEICDWVWTIE, SRRBEZTDE
RANBEATIZARWD, DR EEMBOBDRBENRIEMEARDE D TR, BRRTHRE ISR T 2 8KEL
BREDZ VI LXANEHTEEDTHD L FEIND.

a) 25| b) 2.5+
2+ 2 -

o @
Eoast £ 15 -

g 5
S 8 1t

= =
05 - 0.5 -
0k 0=

0 02 04 06 08 1
Time Time

Figure 1. The 1,000 computed convolutions of the two Bessel processes for (a) case A and (b)

case B. Time scale and total moment are normalized.
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Extraction of Low-Frequency Earthquakes from Tectonic Tremor

*Satoshi IDE'

1. Department of Earth and Planetary Science, The University of Tokyo

FONZy OBBERBERME (LFE) &, EEEAO0—tEOSERK (1HZUL) RO DELBZRETH
U, BA Mg THRESINTWS, LFERBEOBREREEAONTVWSY, REFEKCHBIOFICIE, B
MEREABEDLFEZRDIF2 Z EHAR#LIFEELE WV, £ THAMATIE—RBICHEIPH S5 EHLFE, D
FUBEBIREMBICE TEM VL ANERS S OMEGEEMETIHLWEEERRE L, &K

LFEIX, %< OEBIETCRBICRET ZWMEMES DA V/LAMERVWTESESI N, \BELLTRY v oL
WENRFE DENIRIBRAMEEARALET S ETHEINS, ZORAEERIE. BHTLZENLDT, BEH
TILTYXLERENREEMAAALRBELFEEAVTIEKRNLET S, 9. COFEOZHEMEET N
T—HIEA L THRIEL 2%, AR TCLFEANIFE A ERBIN TV AR WHELEENICERT 5, —fFlik. YIS
DIEBICBETHE I EPMONTVSELOME TH D, ZOMBNHT L THE LZEMLFEIX. ERL
ERMABDREY. YYFRI7 49 —BNICKZ2RABICH 2 BENLHENEEOIBRICEIID, EFMIC
BB SECBNTVWRICEMDD LT, BUOHMBDRS IEH26kmEBH THWI &AL D, D
EDIC, LFEAWEIDA /L AMZRWTHAICERTE S 2 & E, BRI 2MEINTENEL. SV LRES
ETCHEHRINTWEEWDREESFT D, AO—MEOEE %= L VRCERTIHICIE. ZOLI BTV
S LA EENICRBOTRZENEETH D,
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Planned exhibition for the Great East Japan earthquake held at the
National Museum of Nature and Science

*Satoko MUROTANI'

1. National Museum of Nature and Science

2021 FIFREAKREXLDS10F L RZETHS. EuURFEYWE (UT, #HE) Tk, HWEREHTHS3A
1MTB.2&0M1, BB (3A9H~4811H) #48& LT, tEE [REBXKELHNS10E-HOEI S DH
EME—] #REELAE. KXEEZREIEARWVED, LEFOHECPEHROKEFEZIRVIESEEHIC, TOI10FEME
@f@&nﬂﬁﬁﬁh@ﬁi%’?ﬂﬁb‘ DIOERTIT > CELERAL AF 1 —FEPERIEEZIOVTEENL
. NEREMETORRTHZ70, HERAXAKEXLDI EARVERS LT TIERL, HEREBEMRETE W
9#4I/Z®%ﬁkiﬁ%%§ A-BERIERTEATWE EWS A RTRBREBELAZ. 2O
DH, ABABCERTRBIOGEIREITI AN TORETIEH o7, W3AADAHICERERBDTWEIEWE.

ARTIIBISIBSE+FE2RIFEWVOIERE Lz, 1Z 1 TFRILAXEEGE S RARKEL] &L

T, HWEOHMECHRFOHERRZEFROERHKERN (RIMARERLVER) &6k

Wot-, 28 1F THEFEMEOEM] & LT, ZOI0EBOKRZIAMREEE A D HREEBREMEERE
@ (S-net) PEIMERBROUE, 2020FENMBAINLERK I IV (REFLVEBH) OBNARE, B
KLAEICERMEICT T 2K - BEICATTITHONTETCWIRERRO—BEBNLE. COTBEEDE
FER-DIFBERMERRHUZE (AARAESHKAEH - BARERMARAL VER) T, BRE—I&
RICBRLED, DRUDAVRINEEZEITHS. EBEISIE, BRIV IOBRYEAEIRDT
HoceWHAXYIAEZD o7, 3FWEF IKYIRLEIZME - K] £ LT, RibtvAE<KWRLESL

HE - ERICOWTBN LA, BRA=REHICES 1T 2869FEHHRMED R, FAZEHE, BI=(EHhE
ICAT 288, R5UCICIIATEH COEREBYOIXENY & Z0RERASE (EERMHRAMEAFRLYHE

) #BARL7E. £, SEIF1SITEREMENSI30FEEVWIEBDODETEHEHD. 4ZFTIE TWDTHEZ
THMEREI 2] & LT, BETRELAGUILE LRRKOMETH 2201 1 FRILMMAREFHFE IS L

T, BEETRELLBARLSEROMETHZ189TFREMEDCEEZRARL L. 5EE TEILRZBMEED
YA &LT, COI0FBICRHEE LTI o B EMOBERL AF 1 —FHPEMIASARI I -V T LE
HIOVWTBNLE., SHICEZRB T TRAXKEXLISDOEREER] & LT, ZO10FEFD=[EHA
DEBRDOFEFEWUSMEPEE (NHKF2/ OV —XLUER) &0, RBEAKREXICET D& ER
DBNNRRIVERTL.

BRRCTELDEIEXICETZIEAD—HTHY, BETIHERRZRABETZ L TEAN 2D, KBHIE
ﬁ%&?‘iot:‘:b\ilt%%”) BFENVPRABLTRICEONILZADN SN o7, BRERTVWCHT, &

TEVWHLAEZEPEINTINEZIEEEZDIENTEE, EWHREBLIRONE. SEREMEL WV
Oﬁﬁé’}’&ﬁib\b, BRRFZBLT, REFICHE - BRPHXICETIHBELPERICEOHTLELWL. &R
IZ, RRTICHE>TRESDARICBHEFEICRY Z LA, FRBHBLLEITHT.
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Questionnaire survey for experts on long-term evaluation of active
faults and evaluation of ground motion

*Noa MITSUI", Takeshi Sagiya'
1. Disaster Mitigation Research Center, Nagoya University

SEMTETRZ 2MBICHEAZICIE. NF— NMEROBIRREIVLETH D, LHL, FEHBOBRIGTHERE
MEHT 2, FlZIE. —DOMBFTICHEITI2ERMBOXEZERICRETERWVE WD REEEN, v/ =
Fa1— FPEXER. BhEBORESSOTHEEEZEL D,

CORBICH L TRER, EMENRICET 2EELZEHEL. ARTHIAETHLLTWS, BEMICIE. &
EMBTICE W TSHEIOFLRICKLE T ZM7.0LLEDFEMBHMEZHERTRL, BEICIWLLT VI THRSK
I 5A%E (FEEMBORATME) 25 0IC, JMIKICHIFEME.8LLLDFERBMEDREREERRT D
% CEMTE OMIgETM) AN hERFEEMEHEERER (LR, HEAER) ICL>TThhTW3,

BERZAVWCRLAEICOVWT, EMBORMFMEATZERICOOY PTEAOLND L IICKRREZTIRL
TERItezm<HAT2FEEHS (ILA, 2008) , —A. INSDFMEABENICERINT, FEROEH
ERERBDIFTHERAINDIFHNMER SN TVS, T HORINSDHFIE LT, Geller (2011) (&, #
KEmHEES T AN TEVRERRZ R BAMNABENSOEHOREBBZORESGME —BL AV L 2R
LTW3, HIRRIZMNICEHI N MBS FAMKE, ABORKBIT —ILTRETE 2HBEMWEN—RL 4
WeEWd Z ek, MEEBFAMRIETZ ABIERELICK WERTHDAENEZTY.

INSDORAEEERBLTHAIE. RTUORMYIEAE LT, REDEMBBROEA A, Thbb, HERERIC
LB ARER CEMTBORIME BB TR OBUSA2RETT 2, DREROZIFEHAICET 2BE
&, WEARIA—HRERCHALAEAEKETRICITo>TWVWS (XEREA, 2011-2019) . —H. EMELH
EICET2EMROERIE. REBFTMCHES FADOEXBETIERMINTVSE D, AKRBERORBHENFE
LB 5 AR > TULARLY,

Z I TAMETIE., REPFHMECHES FRAMBMOARERICOWVWT, FMEVHEDOEMRADT7 VI — A
BEEERLE, AEANRIZ. BREMBEAEE262ABLUARMERZAREBER123ATH S, FAEHBI
SHMI3FE2H22H~SMIE3I R4 H (BXREMEZRIISMIFE2H24H~5M3E3IF4H) TH

5, AV9—y NEDEIL T TV 5 — MY A MQuestantZFIB L72Y T THREEITV.,. EF2EDXA—-Y VT
DR MEBL T, OFORHEKBEL, BMEZFHRELE 47H (OB, OFEOMEERIE. FEMERR
D#H#36.2%, MEHFEDH27.7%. TWHEER34.0%) THol,

Tor—MERNL, £Y. BRGBERICIEENEICET 2BMEBASH > TVWTRLWL, EWS BFDOS
ShmAENT, T, AERDORFITSEILITRE TROEZERAIME LN,

1. BT YMKEHEEEER

2. REBFHMBEZEORER L : AEORMHZ L

3. iR & DEE DOV EM

4. 5l KELBERERRD Z EHBE

5. ARERDFAAEICODVWTERT B EHNRE
6. AEOMREZEY AND Z EDNME

Zof, FREEEOKBCHFEANDOTMA LS, BERMDINBRAREOFEEHAONCR o, HIX
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. ZERROBEICL > T DEMBOMISTMI ORMEDEZWNS, s OEHICBET2EAADEN
ARELN, BFICDOWT, ZERROLVWEOEER MNEHREZZITNZA (ERVEEA) | OFKRICIT
5. FEMOHRECNHOEREZERB LLERN S ok, —H. ZERRER THEROREEA (B

FF) 1| DFERUCILE, FATOEHNDEVND, BREM—IIELAMMEZERBLARRALIELERONE, &
DEDIC, EMRETE—DOBEICH L THADEBEWCE D EROEBEWSAONLILIBEETH D, X
oo TOESBERDEWVG, EMREOERICL > T, MRRZTESTREENEZION S,

tRDOEREZ, —MRERBLSGICHMAAHKEAEZNRE LLHATRR (XERFAE. 2011-2019) &L
oo TOFRER. EFRIBAMBELY FRAShZKEZERY 2R ARXHAKIBRRDOEELCREEHTEDHR
ErRODRAE, BFAREHBIDZIBREN S HAONL, Ty INSORRICKY., EMRZEHLIFR
REMDORELALSMNI A>T, BIZIE, MHEBI2EEREZEHOTERICIGAZEOITIRT S, HREND
DR RBF KRB PEHBFREDIEEITA > TITONTWVWE I ZMFATERRMAEEZRET S, BED
RENFEITFO5N D,

FROBRCIRETREL. ZANCRRIDNOEFNLBREREZRTIRETHS, TDLH. HEHPKER
R EDEMARPHAAHBAGORKIBLE, BAREREF. HEERADHREELZTVL. BERZENL THE
ROREICDRITB I EDNSEDRETH 5,

i
FEEFRICEVWTT Y7 — MBEICCRDVE LWL BAENBS AR 5 U ARRES R ORHICHHO
BERLET,
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Search for reasons to believe in earthquake prediction by a private
sector using Yahoo comments

*Yoshiaki ORIHARA'

1. Tokyo Gakugei University

BEHARR N TREICHD., KX ERZIRERE (JESEA) ICL 2 MEFMBERISEL TMECGAHEF
Bl #BEHLTWD, 2021F4826HIC “FRBHD TMEGAETE] CGWHICEZROLESTY 77
EREL7=WebiZENNEWSKRR M T VD SEESNA (NEWSKR hET >, 2021) , MEGAHET

Bl k. T—9DOHRVAHLISFRHOHE LA, BOEMARERA LR TCHRE HD EEHINLTVWS (BR - R
EE, 2015; JIlI& - ANfk, 2016; #4614, 2020) , LA L. BREREDAT A 7ICLZ2ELRDOEELHY. TEW
RERITHBICERINRBRNEE SR,

SEDONEWSKRRA 7 v DiEEIFYahoo NewsTHEEY EiIF 5 N7z (Yahoo, 2021) ., Yahoo News®D K
BRESEICHEEOIXAY MHBHINTWS, 20O IMEGAETEI] DREICOVWTH, BEN. BEN
MADIAY MBEHINTWE, F2IT. AETIXZIOAA Y S, BREELDZDH,. FLIFELHEV
Dh. ZTOEBHEEZEZZEARA, BEENRIA Y MNELTIE, FEBREELTIDL I REEBEZIFAN
28RP. TMEGAHETH] ONHBEKZEHFMARE LTUSNMETZ2ERAENH#ONE, —A. EEMROD
AV HNE T—Y9DHRWAICEAT IBERDER. BTULIZLOIBREVANOHEBRETH>, £z, 5
BEOREICDOWVTIK, FTANREBTHEGW (T—IT Vo1 —7) FICKYTHIHMENREELTWDS
(20215 THEREDTRAEESEBOME) . MERER. BEEROIAY MIFEIYL L LEE
THEIENSE Do/, TNICRHLEBERIE. FREEDAIZBERT 22X ME<HONT,

<B|A>#>

NEWSHRR k7>, 2021, FRKHED TMEGAHE TR GWHICEZMDLEST 7,
<https://www.news-postseven.com/archives/20210426_1654811.htmI?DETAIL>, (Z882021-5-6).
HRERA - REES, 2015, tHERIKIRR ZRE T 5, #RiHE, 232pp.

NNIE—BA - 1NEkiRz, 2016, Rz - RFEFZORMAZEY 2 HEFNARICOVTORKEBIEDOH A, hE
2,69, 11-22.

HEIL#3E, 2020, *ET HHEFH : BEOHRIE W, #EY v —7 )L, 70, 55-58.

Yahoo, 2021, FRIKHD MEGAMEF R GCGWHICEEROELESTY 7, <
https://news.yahoo.co.jp/articles/a9f45647b8ce8b00189151ea0b80afe8514b7715>, (£882021-5-6).

<S>
AMBIIRERRZMERRFAEREFE (2020-KOBO08) DIEEIZ S ITE L7,
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Treatment of earthquake and its disaster prevention in primary and
lower secondary school science in the 2017 standard curricula

*Hiroo NEMOTO'
1. Ritsumeikan Univ.

1. IELC®IC

Em20 (2008) FHEINERFZBI/EEME (UT, BNZBEBZRELRYT) SLUHERZEBIEEER
(LF, IBRZEBEEEMREET) (FLHTRITRKIE, [BNPEBEEEHREELT) OFRUE, FK
29 (2017) FICHETSn/NERFBFIESER (UTF, RIT/NEBEEEREELT) SLUCFERFEEEE
ER (UT, BOPEERETMHEEET) (FeHTRIRFE, RITNMPEBREEHRERLT) MERSINB
X TOMEIC, FEHX23F (20115F) Rt A RKEFHAMELCFHK28F (20165F) BAMEBERERAERE 7 %=
BRI HIABKEZMEDIBERDIRELTVWS. [IREHITH, FH245F (20125F) AMILERWN, FEK265F
(2014%) 8 AxM, FH274%F (2015%F) 9AMN - RILRMAEHELRBEL L5 LEIRKENHRE
LTETWS. 2 L-EBRKEDSREAZ, MMERICTHEPRR, BLUTBRKEBICEL TIHNZE
BEEEHICLZ2FUDNORTINFEZEREZBRICLIZ2ZCICTERNICEDL D BREENH > T-DHI A RE
AL TELLZ EIF, SEOMEHE, WERK - BABEZFLEAZ2LTRETHDIEEZ, RITHFEOH
RESIMET o, d, BFERTOECICEAL TIE, FH30 (2018) FHRETOEEFFRFBIBEEMHEIC
L BEFERBISME (2022) FLUBETH B Z &5, 2021FRFRTIKERY EiIFShiun,

2. &8

AERTIE, BRER, BREEDS>S, MhER ER] TOME, HEBK - BEXOZVICER%EZDH
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