Thu. Oct 29, 2020

ROOM A

Award lecture | Regular session | S20. Commemorative lectures from SSJ
award recipients

[S20]AM

chairperson:Ryosuke Ando(University of Tokyo)

9:00 AM - 12:00 PM ROOM A

[S20] President speech
9:00 AM - 9:04 AM
[S20] Award ceremony
9:04 AM - 9:43 AM
[S20-01] The Evolution of the ETAS Model and the
Modeling of Causal Inference
OYosihiko Ogata' (1.The Institute of Statistical
Mathematics)
9:43 AM-10:13 AM
[S20-02] Three-dimensional dynamic rupture propagation
including fault weakening processes and stress
conditions
OYumi Urata' (1.National Research Institute for Earth
Science and Disaster Resilience)
10:13 AM -10:33 AM
[S20-03] Study of stress magnitude in the lithosphere
based on earthquake data
OKeisuke Yoshida' (1.Research Center for Prediction
of Earthquakes and Volcanic Eruptions, Tohoku
University )
10:33 AM - 10:53 AM
[S20-04] Research on the seismogenic environment
bridging the gap between laboratory rock
experiments and natural earthquakes
ONana YOSHIMITSU'  (1.Earthquake Research
Institute, The University of Tokyo)
10:53 AM-11:13 AM
[S20-05] Improvement and Prospect of GNSS Earth
Observation Network system (GEONET)
*GEONET Group, Geospatial Information Authority of
JAPAN' (1. Geodetic Observation Center / Geography
and Crustal Dynamics Research Center, Geospatial
Information Authority of JAPAN)
11:13 AM - 11:33 AM
[S20-06] Establishment of regular GNSS-A seafloor
geodetic observation technique and its
contribution to seismology

*Masayuki FUJITA!, Yoshihiro MATSUMOTO', Mariko
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SATO', Tadashi ISHIKAWA', Shun-ichi WATANABE',
Yusuke YOKOTA? (1. JHOD; Hydrographic and
Oceanographic Department, Japan Coast Guard, 2. lIS
UT; Institute of Industrial Science, University of
Tokyo)
11:33 AM - 11:53 AM

[S20] Discussion

11:53 AM - 12:00 PM

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

[S15]PM-1

chairperson:Yo Fukushima(IRIDeS, Tohoku University),
chairperson:Yoshiaki Hisada(Kogakuin University)

1:00 PM - 2:15 PM ROOM A

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

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

[S15-03] Development of Earthquake Probability
Transition Table as a Tool for Comprehension
and Awareness for the Nankai-Trough
Earthquake Scenarios
OYo Fukushima1, Tomoaki Nishikawa?

(1.International Research Institute of Disaster
Science, Tohoku University, 2.Disaster Prevention
Research Institute, Kyoto University)
1:30PM - 1:45 PM

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

1:45 PM - 2:00 PM

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

(1.Tokyo Electric Power Services Co., Ltd.,



2.Prof.,Kogakuin Univ.)
2:00PM - 2:15PM

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

[S15]M-2

chairperson:Seiji Tsuno(Railway Technical Research Institute),
chairperson:Ryuta Imai(Mizuho Information &Research Institute,
Inc.)

2:30 PM - 3:30 PM ROOM A

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

[S15-07] Applicability of on-site P-wave earthquake early
warning to the 2016 Kumamoto earthquake and
the 2018 Hokkaido Eastern Iburi earthquake
OSeiji Tsuno1, Katsutomo Niwa? (1 .Railway Technical
Research Institute, 2.JR Central Consultants
Company)
2:45 PM - 3:00 PM

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

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

ROOM B

Room B | Regular session | S12. Rock experiment, rock mechanics, and

crustal stress

[ST12]PM-1
chairperson: Kentaro Omura(NIED)
1:00 PM - 1:45 PM ROOM B
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[S12-01] In-situ stress at the basement under Osaka plain
-estimation of stress orientations by observation
of borehole breakout in deep seismic obsevation
wells-

OKentaro Omura’ (1.National Research Institute for
Earth Science and Disaster Resilience)
1:00PM - 1:15 PM

[S12-02] Experimental and numerical approaches for
understanding a development process of
composite planar fabric in faults
OTakeshi Miyamoto1, Kiyokazu Oohashiz, Akari Fukes,
Tetsuro Hirono'  (1.Department of Earth and Space
Science, Graduate School of Science, Osaka University,
2.Graduate School of Sciences and Technology for
Innovation, Yamaguchi University, 3.Japan
Meteorological Agency)
1:15PM - 1:30 PM

[S12-03] Gouge friction on a meter-scale laboratory fault
OFutoshi Yamashita1, Eiichi Fukuyama2'1, Akihiro
Shimodaz, Shun Watanabe? (1.National Research
Institute for Earth Science and Disaster Resilience,
2.Graduate School of Engineering, Kyoto University)
1:30 PM - 1:45 PM

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

[SO9]PM-1

chairperson:Satoshi Matsumoto(Kyushu University)
1:45PM -2:15 PM ROOM B

[S09-01] Stress tensor estimation and its temporal change
based on seismic moment tensor data -
Implication from flow rule -

OSatoshi Matsumoto'  (1.Institute of Seismology and
Volcanology, Faculty of Science, Kyushu University)
1:45 PM - 2:00 PM

[S09-02] Characteristics of Source Parameter for
Aftershocks of the 2016 Kumamoto Earthquake
Estimated by the Coda Spectral Ratio Method
ONaoto Maesako', Satoshi Matsumoto?, Ayaho
Mitsuoka', Group for Urgent Joint Seismic Observation
of the 2016 Kumamoto Earthquake (1.Department of
Earth and Planetary Sciences, Graduate School of
Science, Kyushu University , 2.Institute of Seismology
and Volcanology, Faculty of Sciences, Kyushu
University)

2:00 PM - 2:15 PM




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

[SO9]PM-2

chairperson:Shiro Ohmi(DPRI, Kyoto University),
chairperson:Akemi Noda(MRI)

2:30 PM - 3:30 PM ROOM B

[S09-03] Shear strain energy changes caused by the 2016
Kumamoto earthquake sequence: Comparison
with aftershock activity
OAkemi Noda', Tatsuhiko Saito?, Eiichi Fukuyama®?,
Toshiko Terakawa4, Sachiko Tanakaz, Mitsuhiro
Matsu'ura® (1.National Research Institute for Earth
Science and Disaster Resilience, now at
Meteorological Research Institute, 2.National Research
Institute for Earth Science and Disaster Resilience,
3.Graduate School of Engineering, Kyoto University,
4.Graduate School of Environmental Studies, Nagoya
University, 5.Institute of Statistical Mathematics)

2:30 PM - 2:45 PM

[S09-04] Space-time separation of earthquake activities in
the 1998 and the 2020 Hida-Kamikochi, central
Japan, earthquake swarms
Olchiro Kawasaki' (1.Tono Research Institute of
Earthquake Science)

2:45 PM - 3:00 PM

[S09-05] Swarm Activity in the Hida Mountain Range,
Central Japan, Started from April 2020, Followed
by a Dyke Intrusion Event Inferred from Crustal
Deformation
OShiro OHMI', Takuya NISHIMURA', Manabu
HASHIMOTO' (1.Disaster Prevention Research
Institute, Kyoto University)

3:00 PM - 3:15PM

[S09-06] Spectal change of the deep low frequency
earthquakes near Yakedake volcano in May
2020
ODaisuke Kamata', Motoo Ukawa' (1.Nihon
University)
3:15PM - 3:30 PM

ROOM C

Room C | Regular session | SO6. Crustal structure
[SO6]PM-1

chairperson:Gou Fujie(JAMSTEC)

1:00 PM - 2:15PM ROOM C

[S06-01] Mapping outer rise faults in the southern Kuril
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Trench
OShuichi Kodaira1, Tetsuo No1, Gou Fujie1, Koichiro
Obana1, Yasuyuki Nakamura1, Seiichi Miura1, Kentaro
Imai1, Toshitaka Babaz, Naotaka Chikasada3, Yuichiro
Tanioka® (1 Japan Agency for Marine-Earth Science
and Technology (JAMSTEC), 2.Tokushima University,
3.National Research Institute for Earth Science and
Disaster Resilience, 4.Hokkaido University)
1:00PM - 1:15PM
[S06-02] Crustal structure in the Kuril Trench subduction
zone off Hokkaido, Japan, by a dense linear OBS-
array seismic survey
Ryosuke Azuma1, Shuichi Kodairaz, Ryota Hino1, Go
Fujiez, Koichiro Obanaz, Fumiaki Tomitaz, OVYusaku
Ohta' (1 .RCPEVE, Graduate School of Science,
Tohoku University, 2.Japan Agency for Marine-Earth
Science and Technology)
1:15PM- 1:30 PM
[S06-03] 3-D structure and seismogenesis in the East
Japan forearc derived from S-net data
ODapeng Zhao', Y. Hua', G. Toyokuni', Z. Yu'
(1.Tohoku University)
1:30PM - 1:45 PM
[S06-04] Seismogenic source fault models in and around
the Sea of Japan
OHiroshi Sato1, Tatsuya Ishiyama1, Testuo NoZ,
Kodaira Shuichi?, Naoko Kato', Johan S Claringbould,
Makoto Matsubara3, Akinori Hashima1, Masahiro
Ishikawa4, Takeshi Sato® (1 .Earthquake Research
Institute, The University of Tokyo, 2.Japan Agency for
Marine-Earth Science and Technology, 3.National
Research Institute for Earth Science and Disaster
Resilience, 4.Yokohama National University, 5.Sapporo
Regional Headquaters, JMA)
1:45 PM - 2:00 PM
[S06-05] High-resolution tomography analysis in north-
central Kinki region
OShinya Katoh1, Yoshihisa |i02, Junichi Nakajima3,
Hiroshi Katao?, Masayo Sawada?, Kazuhide Tomisaka®
(1.Division of Earth and Planetary Sciences, Graduate
School of Science, Kyoto University, 2.DISASTER
PREVENTION RESEARCH INSTITUTE KYOTO
UNIVERSITY Research Center For Earthquake
Prediction, 3.Dept. of Earth and Planetary Sciences,
Tokyo Institute of Technology)
2:00PM - 2:15PM



Room C | Regular session | SO6. Crustal structure

[SO6]PM-2
chairperson:ryosuke Azuma(Tohoku University)
2:30 PM - 3:30 PM ROOM C

[S06-06] Wide-angle seismic survey off Muroto in Nankai
trough
OGou Fujie', Ryuta Arai', Kazuya Shiraishi', Yuka
Kaiho1, Koichiro Obana1, Yasuyuki Nakamura1, Seiichi
Miura', Shuichi Kodaira' (1.JAMSTEC)
2:30 PM - 2:45 PM

[S06-07] Temporal variation of seismic velocity structure
in the vicinity of shallow plate boundary in the
Kumano-nada region
OTakashi Tonegawa1, Suguru Yabe®? (1.JAMSTEC,
2.AIST)
2:45 PM - 3:00 PM

[S06-08] Receiver function imaging of the Philippine Sea
plate subducting beneath Shikoku (3)
OTakuo Shibutani', Jun Nakagawa', Airi Nagaoka',
Tsutomu Miura1, Yusuke Yamashita1, Ken'ichi
Yamazaki', Shintaro Komatsu' (1.Kyoto Univ.)
3:00PM - 3:15PM

[S06-09] The P and S Wave Structure in the Shikoku
Region from GA-based Simultaneous
Determination of Hypocenters and Seismic Wave
Velocity Structure
OKaota Murata1, Motoo Ukawa? (1.Pacific Consultants
co., Ltd., 2.Nihon University)
3:15PM - 3:30 PM

ROOM D

Room D | Regular session | SO1. Theory and analysis method

[SO1]PM-1

chairperson:Daisuke Sato(DPRI, Kyoto University),
chairperson:Tsutomu Takahashi(JAMSTEC)

1:00 PM - 2:15 PM ROOM D

[SO1-01] Bayesian estimation method of fault slip
distributions considering underground structure
uncertainty based on ensemble modeling
ORyoichiro Agata1, Amato Kasahara, Yuji Yagi2

(1.Japan Agency for Marine-Earth Science and
Technology (JAMSTEC), 2.Faculty of Life and
Environmental Sciences, University of Tsukuba)

1:00 PM - 1:15 PM
[SO1-02] Proper reduction and asymptotic sampling
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difficulty of posterior distributions in fully
Bayesian inversions
ODaisuke Sato1, Yukitoshi Fukahata' (1.DPRI, Kyoto
University)
1:15PM - 1:30 PM

[SO1-03] Problems caused by the non-negative slip
condition on seismic source inversion
OYukitoshi Fukahata1, Yuji Yagi2 (1.DPRI, Kyoto
University, 2.Graduate School of Life and
Environmental Sciences, University of Tsukuba)
1:30 PM - 1:45 PM

[SO1-04] Toward short-period (< 10 s) full waveform
tomography in and around the 2011 Tohoku-Oki
source area using land-ocean unified 3D initial
model
OTaro Okamoto1, Hiroshi Takenakaz, Takeshi
Nakamura® (1 .Department of Earth and Planetary
Sciences, Tokyo Institute of Technology, 2.Graduate
School of Natural Science and Technology, Okayama
University, 3.Earthquake Engineering Sector, Civil
Engineering Research Laboratory, Central Research
Institute of Electric Power Industry)
1:45 PM - 2:00 PM

[SO1-05] Wavelet-based analysis of surface roughness of
the subducted Philippine Sea plate in the
western Nankai trough
OTsutomu Takahashi', Ayako Nakanishi', Shuichi
Kodaira1, Yoshiyuki Kaneda® (1.JAMSTEC, 2.Kagawa
University)

2:00PM - 2:15PM

Room D | Regular session | SO1. Theory and analysis method

[SO1]PM-2

chairperson:Kaoru Sawazaki(NIED), chairperson:Issei Doi(DPRI,
Kyoto University)

2:30 PM - 3:30 PM ROOM D

[SOT1-06] A centroid catalog of P-wave microseisms
OKiwamu Nishida', Ryota Takagi? (1.Earthquake
Research Institute, The University of Tokyo, 2.Graduate
School of Science, Tohoku University)
2:30 PM - 2:45 PM

[SO1-07] Early forecast of maximum amplitude and
threshold exceeding amplitude number due to
aftershocks using a continuous seismogram
OKAORU SAWAZAKI' (1.National Research institute

for Earth Science and Disaster Resilience)



2:45 PM - 3:00 PM

[SO1-08] Landslide source determination using amplitude
source location method for the 2017 landslide in
southwest Japan
Olssei Doi1, Takuto Maedaz, Toshitaka Kamai1,
Gonghui Wang1 (1.Disaster Prevention Research
Institute, Kyoto University, 2.Graduate School of
Science and Technology, Hirosaki University)
3:00 PM - 3:15PM

[SO1-09] sP converted waves seen on broadband record
sections from earthquakes near the plate
boundary of Tohoku district
OMasahiro Kosuga1 (1.Graduate School of Science
and Technology, Hirosaki University)

3:15PM - 3:30 PM

ROOM A

Session for Selection of Student Presentation Award | Session for Selection
of Student Presentation Award | Room A (SO1, S15, S16)

[SPA]IPM-3
chairperson:Wataru Suzuki(NIED)
4:00 PM - 5:00 PM ROOM A

[SO1P-02] Towards the detection of the mantle-reflected
P wave using seismic interferometry
*Shota Kato', Kiwamu Nishida' (1. Earthquake
Research Institute, the university of Tokyo)
4:00 PM - 4:10 PM

[S15P-08] Theoretical analysis of the long-period velocity
pulses observed in the 2016 Kumamoto
Earthquake Sequence
*Kotaro Tarumi1, Tomotsugu Watanabe', Masanao
Komatsu1, Hiroshi Takenaka' (1. Okayama
University)
4:10 PM - 4:20 PM

[S15P-15] Comparison of scattering variation associated
with 2016 earthquakes in Korea and Japan
*MUHAMMAD ZAFAR IQBAL', Tae Woong Chung'

(1. Sejong University)

4:20 PM - 4:30 PM

[S16P-07] Estimation of Subsurface Structure and Ground
Motion Characteristics in the Landslide Areas
Derived from Microtremor Observation - Case
of lkutahara, Engaru-cho, Monbetsu-gun,
Hokkaido -
*Isamu Nishimura1, Tatsuya Noguchiz, Yusuke Onoz,

Masanori Kohno® (1. Tottori University, Graduate
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School of Engineering Department of Management of
Social Systems and Civil Engineering, 2. Tottori
Univercity, Department of engineering)

4:30 PM - 4:40 PM

ROOM B

Session for Selection of Student Presentation Award | Session for Selection
of Student Presentation Award | Room B (S07, S08)

[SPA]PM-3
chairperson:Makiko Ohtani(Earthquake Research Institute, the

University of Tokyo)
4:00 PM - 5:00 PM ROOM B

[SO7P-01] Seismic structure of the lithosphere-
asthenosphere system beneath the oldest
seafloor- the broadband dispersion analysis of
the Oldest-1 (Pacific Array) data
*Yuki Kawano1, Takehi Isse1, Akiko Takeo1, Hitoshi
Kawakatsu1, Hajime Shiobara1, Nozomu Takeuchi1,
Hiroko Sugiokaz, YoungHee Kim3, Hisashi Utada1,
Sang-Mook Lee® (1. Earthquake Research Institute,
University of Tokyo, 2. Kobe University, 3. Seoul
National University)

4:00 PM - 4:10 PM

[SO8P-03] Reinterpretation of a legacy 3D seismic
reflection data to elucidate unusual sinistral
M5.5 earthquake fault below a deep gold mine
in a mafic sill and dike complex
*Koichiro Suzuki', Musa Siphiwe Manzi?, Hiroshi
Ogasawara', Taku Noda', Lindsay Linzer®, Raymond J
Durrheim?, Bennie Liebenberg* (1. Ritsumeikan
University, 2. University of Witwatersrand, School of
Geosciences, 3. SRK(Pty)Ltd, 4. Moab Khotsong
mine)

4:10 PM - 4:20 PM

[SO8P-08] Quantitative evaluation of the effect of static
stress change of large earthquakes on activity
change of volcanic deep low-frequency
earthquakes
*Genki Oikawa1, Naofumi Aso1, Junichi Nakajima1

(1. Tokyo Institute of Technology)
4:20 PM - 4:30 PM

[SO8P-11] Derivation of all the static XBIEM kernels for 2D
earthquake cycle simulation in heterogeneous
media
*Kazuki Ohtakem, Nobuki Kamez, Makiko Ohtani?

(1. Department of Earth and Planetary Science,



School of Science, The University of Tokyo, 2.
Earthquake Research Institute, The University of
Tokyo)
4:30 PM - 4:40 PM
[SO8P-15] Verification of conditions for intermittent
events associated with powder shear using the
Discrete Element Method
*Shinichi Oba1, YUTA Mitsui? (1. Grasuate School of
Science and Tecnology, Shizuoka University, 2.
Faculty of Science, Shizuoka University)

4:40 PM - 4:50 PM

ROOM C

Session for Selection of Student Presentation Award | Session for Selection
of Student Presentation Award | Room C (S06, S09)

[SPA]PM-3
chairperson:Yasuhiro Yoshida (Meteorological Collage)
4:00 PM - 5:00 PM ROOM C

[SO6P-01] Towards continuous seismic imaging from
offshore to land along the Japan trench: effects
of offshore structures (sediment layers and
lateral heterogeneities)

*Hyeleong Kim1, Hitoshi Kawakatsu1, Takeshi
Akuhara' (1. Earthquake Research Institute, The
University of Tokyo)

4:00 PM - 4:10 PM

[SO6P-04] S-wave structure in the sediment beneath S-net
stations estimated by V/H ratio of Rayleigh-
wave (Scholte waves) extracted from ambient
noise
*FUKUSHIMA SHUN1, KIYOSHI YOMOGIDA' (1.
HOKKAIDO UNIVERSITY)

4:10 PM - 4:20 PM

[SO9P-05] Repeater earthquakes observed in seismicity
around the Fukushima-lbaraki border since the
2011 Tohoku-oki Earthquake
*Rina Ikeda1, Keisuke Yoshida1, Ryo Takahashiz, Toru
Matsuzawa1, Akira Hasegawa1 (1. Tohoku University,
2. Meteorological Agency)

4:30 PM - 4:40 PM

[SO9P-12] Stress change estimated from GNSS
displacement and seasonal variations in
seismicity
*Taku Ueda1, Aitaro Kato' (1. Earthquake Research
Institute, University of Tokyo)

4:40 PM - 4:50 PM
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ROOM D

Session for Selection of Student Presentation Award | Session for Selection
of Student Presentation Award | Room D (S17, S24)

[SPA]PM-3

chairperson:Hiroaki Tsushima(Meteorological Research Institute,

Japan Meteorological Agency)
4:00 PM - 5:00 PM ROOM D

[S17P-04] Simulation of Tsunami Sediment Movement in
Kamoda Pond, Tokushima Prefecture, assuming
High Tide
*Takuya Saito1, Toru Takeda1, Kei Yamashitaz,
Toshitaka Baba' (1. Tokushima University, 2.
Tohoku University)
4:00 PM - 4:10 PM

[S17P-09] Early estimation of tsunami heights with a
Kalman filter: Combination of ocean-bottom
pressure gauges and accelerometers
*Ayumu Mizutani', Kiyoshi Yomogida' (1. Hokkaido
Univ.)
4:10 PM - 4:20 PM

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

[S24P-01] Determination of P-wave first motion polarities
and moment tensors for hydraulically-induced
AEs using CNN technique
*Rui Tanaka1, Makoto Naoi1, Youqing Chen1, Kazune
Yamamoto1, Keiichi Imakita1, Naofumi Tsutsumi1,
Akihiro Shimoda1, Daiki Hiramatsu1, Hironori
Kawakataz, Tsuyoshi |shida1, Eiichi Fukuyama1,
Hiroyuki Tanaka3, Yutaro Arima3, Shigehiro
Kitamura®, Daisuke Hyodo® (1. Kyoto University, 2.
Ritsumeikan University, 3. JOGMEC)
4:30 PM - 4:40 PM

[S24P-06] Numerical experiments towards detection of
deep low-frequency tremors from seismic
waveform images via convolutional neural
network
*Ryosuke Kaneko1, Hiromichi Nagao1'2, 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)
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4:40 PM - 4:50 PM
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Award lecture | Regular session | S20. Commemorative lectures from SSJ award recipients

[S20]AM

chairperson:Ryosuke Ando(University of Tokyo)
Thu. Oct 29, 2020 9:00 AM - 12:00 PM ROOM A

[S20] President speech
9:00 AM - 9:04 AM

[S20] Award ceremony
9:04 AM - 9:43 AM

[S20-01] The Evolution of the ETAS Model and the Modeling of Causal Inference
OYosihiko Ogata' (1.The Institute of Statistical Mathematics)
9:43 AM - 10:13 AM

[S20-02] Three-dimensional dynamic rupture propagation including fault
weakening processes and stress conditions
OYumi Urata' (1.National Research Institute for Earth Science and Disaster Resilience)
10:13 AM - 10:33 AM

[S20-03] Study of stress magnitude in the lithosphere based on earthquake data
OKeisuke Yoshida' (1.Research Center for Prediction of Earthquakes and Volcanic Eruptions,
Tohoku University )
10:33 AM - 10:53 AM

[S20-04] Research on the seismogenic environment bridging the gap between
laboratory rock experiments and natural earthquakes
ONana YOSHIMITSU' (1 .Earthquake Research Institute, The University of Tokyo)
10:53 AM - 11:13 AM

[S20-05] Improvement and Prospect of GNSS Earth Observation Network system
(GEONET)
*GEONET Group, Geospatial Information Authority of JAPAN" (1. Geodetic Observation Center /
Geography and Crustal Dynamics Research Center, Geospatial Information Authority of JAPAN)
11:13 AM - 11:33 AM

[S20-06] Establishment of regular GNSS-A seafloor geodetic observation technique
and its contribution to seismology
*Masayuki FUJITA', Yoshihiro MATSUMOTO', Mariko SATO', Tadashi ISHIKAWA', Shun-ichi
WATANABE', Yusuke YOKOTA? (1.JHOD; Hydrographic and Oceanographic Department, Japan
Coast Guard, 2. IIS UT; Institute of Industrial Science, University of Tokyo)
11:33 AM - 11:53 AM

[S20] Discussion
11:53 AM - 12:00 PM
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9:00 AM - 9:04 AM (Thu. Oct 29, 2020 9:00 AM - 12:00 PM ROOM A)
[S20] President speech

9:04 AM - 9:43 AM (Thu. Oct 29, 2020 9:00 AM - 12:00 PM ROOM A)
[S20] Award ceremony
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The Evolution of the ETAS Model and the Modeling of Causal
Inference

*Yosihiko Ogata’

1. The Institute of Statistical Mathematics
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RS A—IDNEITZIEERBETASETUABL TWBREDHE L HD. TDLIRMEZFHOREIL, HIX
i, 20— v FICLBHANDEILY, REOKBADEAN BTBOHELL) IC&2EEZ 5N, IhdEih
EREBOEDOEENLBRERMT 2NN H 2.

3. BEMETASET IV BT ADSEL

HEREDERSE - BARANDEEA R L4 REEEMETASE T ULABN I N TR, HEREOYEE
FILEBALETRIMEEERRY, B0 Y NCSEPTIOEL EIChz > THBRETEh TV 3.

P TEHEBIBEZERETAS (HIST-ETAS) 502 13, HEZEBOERMIE—KEERT DI, TE/NRS
A= MEDMBICEKREFETZETILTHS. CThIFMEEDMABTONRNIA—YDED, TOX=ZAFED
BEATOE (FORGREH) ICX > THRENICHER (KOMRHEE) ch2E0THS. HEDOHICLAEIL
THREOEIERICIRZDOT, BYRHEEICIEIRBEESIESHSDORWAEZRL T, (SRS /EL
Bl #RKXETZ2HME (1 v1X—=T3Y) &LT, XM XRERE (MAPHR) A#KDHB. ThTHEDEHIH
BTORMBEROTILERHEL, KMEOWMPEET, EERORERESHICR B LARERFI%RET
3. 8IS, REVHRAMEOHEFMOEHEETAUELEY PILY A LTRRT S. A, ZOLDRFERM
RAEDE L - EBEMEFZEHOMAPRIL, EEMNICEEIFBMTOEWVTELRL, KMEORIENFRICHRNT
H3. THRHOEHIST-ETASE TV DEEMERE DS W higE, KEDFHS L OERMEDS R & A
BTH'Y, ISICCGNSSHERRICLZRARTPAMSADEEREROHE & B<HIGL TW3.

BERICLT, BEARMADEITIO0kmETE:, BERUBARSATEAE LT OXMUEEFTHE L ZXKOMIRFE
BUC & D 3 RTIRDEBHRFZERBETASET L A/ER L, RILHMEDMREZER LIZHMEETIVIL, TEEICHE
RETOHEFAOEAMARLTVWS. TL— M MERTE, RILHTHERSINLBBIIERBEFTSIEL
I 7 TRBEMNICEELTWS.

4. HERFABMORRKR

BFAMY, RMEMBRERBTERINLR—7 EEE, BHEEI/MNOTEICLAEZDIKII70ERDZETH
3. HBE, BEHEMERAOFMINRIELIE, K- RABEFILABRIBERTO TACERETIV ICE
Z, FAOBAILLEEEEAL, AICTEROGEBROMRE#HET 2B EH=FAEICHELZ. H
EF—9rtoichbni, TOLOREBEBIAHEL EEHICRERL, TOBREPHNIBL T IR
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ICIIEHIEL, BICATE - FREOFEREHATER L TW e, SOITEEIL, EEOMREBITEDEE
BRoTWEHBEEICH LT, Z"—7 ABREZHAANT, HEFHOREME (L) PEREGRAEEFAN
2EFLY 2EELE. ChALOOETFNIHMEEHICHT 2ABEENS>OHEDEEMEARDIDICERAT
BRTH>T=. ZOBREI—VABEFTILICKRD > TETASET IV A2F > T, RIEFMERRY, EFHHKE
), O9FAHBAZLOEERT, ADEKREOHEZTHAANDFROAS (BREFF) PEBZOENARYE, F
BICH T DHEXRFEBOHEICINAINDDHS. TNODOERRBICDWVWTENT 3.

B MEREA : HIST-ETASEF L 1923FEHN 52018FICEHARATRE LEMASOMMEICEDLEEFED
BEEEGR (R ESREORBR T —ILOEER) . BHEBEHEROREORAE RE LEEE 2T
AT—IESETRLTWS.

SEDY I DT ERZATI:

1) ETAS model7: &: Computer Science Monographs’, No. 33, $i5H8URHZ2AR, 2006, $ & TF, XETAS
(TSEIS —ETAS, GUIE Y 2 —JL)>E#& 5% #emsA @ B F2 T

2) HIST-PPMEFIL & F8I : #EsHBEERILAT Computer Science Monographs’, No. 35 & &
(2020) , Hmhttp://bemlar.ism.ac.jp/ogata/HIST-PPM-V2/ |Z1&#A.

3) B, RREMEEFIAE: Computer Science Monographs’, No. 32, #i st 8RR Z2 AT, 2006.

*) Computer Science Monographsidhttps://www.ism.ac.jp/editsec/csm/index_j.html g,
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Three-dimensional dynamic rupture propagation including fault
weakening processes and stress conditions

*Yumi Urata'

1. National Research Institute for Earth Science and Disaster Resilience

(1) iELoIc

HEORELERRIZ. MEEICECISHREEMBOEREEICL > TRES, MEREBORNGEERE
BICEAYTMEIE. EICHES - #hES - PN LEAICER, ERRRICL>TEDLINTEL, —
FH. MEORLEERROYEAERT 50, I /0O04YEBRENSY I ORISHERE - MBWIEZ CORIA
W R T —ILERD, BlEY I 2L —Ya VIIERMThbNTE 2, BEIE. ER - BHETT IR % T8
I, RBR - BT 952 HAEDERE T MBEBEBNEHEL. HEORELRREOMEBETILEE
RIDIEICMYBATE,

(2) MTBEBRRR L REAOHEBEEAISNKIERRRICESZ 2FEDRER

BTEEROAMATEICE > T, MBIETRY P AN, KMEICES, MEEEROZHRABEOERD—
D& LT, MBERRAICL ZREMMBIKEDEM (thermal pressurization, L FTP, Sibson 1977) »'%
%, TPIXIERAY - HhEZMICIE TR I N TV, MEROMEBRIEICE A 2 EIFRTMTH>7, £IZ T
EZE5IE. TPEIRTOBNEMBIRIRCBOREETEICHAIAA, TPICK > TIRY EPHIBRGERE LB
. BTERIRAAEE LT < AY, BRELTHERENKREZ L RDILEZEEMICHLAMIC L (Urata et
al. 2008, 2012) , 7=, TPIZDIKEER TORIREEREEZER (Urataetal. 2014) . BROREICHF
BERIILID, 5L, TPOREERRTHS, y14 39— (MBWIEICK 2ZRER) PRKOYIMERD
S5FEINZELL2FNRIBECETEICEAL, TNOOMROBI PEMATELEBASHNIC L (Urata
etal. 2013,2015) , TN LDHFTICLY ., MEOHRRICEAT 2EE %R,

(3) EAERERICH T IMBEOERDHE
INZ2T—IVDEAERRRI) OSBRI NRERBKFERUDS, KAT—ILOEBAMETERYIIDDH
&, HEFOKRZLBBED—DTHD, —H. KEEAREAWEEREERR (Fukuyama et al. 2014) Ti&, E
BIRNYNRIZEDIC. —BHURAETEBNIA—SEHESTDZIENTERL, 2T, BEIRYD
BEVIAL—YavVICE > TKRBEERERERT —92BHTHIET. FRETRYADERNTA—F
HETDFEEMILLZ, TORBR RT7—ILOMRE LT, HROERRTERTEAL, MEEODIRRE
DEIH B EHBELMC LA (Urataetal. 2017a) .

(4) KWENEHRRET 27-ODIEH EMBERD HFEEDARA

ABEOREEAEET I2ERTHAINIEPHBEEICS 1T EEBNAS A —9E5EEOHEUT -9 DSBS H
I3 &d, RMEOEREFICIRENLES TV A A2BETIEAHNSEEETHD, BED

&, 2016EFREARMEICOVWT, AMEAEMEBEEI T Z2NELUEHPA L, FTMBICKLBIENELLE
AEWEICL DEABBRICHELRADNT V ADERWERICE > T, WAHEMBERDLY S 28EEALHE
L7z, RIC, HESAT -9 S#HEINZGAOAEZERAV., BALMBEREZZ(LIE/AHW1507—R T
AEDENNEMBWIES I a2l —2avaERELL, AEEZBRTZ2DIEHDIHNETI—IATHY., XEEH
WL 2ENGE L CHBEROHEICHKIIL (Urataetal. 2017b) , ZOFERIX. BElT—4 1 S5
SNBIENGEEWHIBGERE I 2L —>Ya v eElAahbtEd & T, BEAMEDORENARES T YA 24
BHICIRTRLYBZEERLTWS,
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Study of stress magnitude in the lithosphere based on earthquake
data

*Keisuke Yoshida'
1. Research Center for Prediction of Earthquakes and Volcanic Eruptions, Tohoku University

1. FL®HIC

HIRAERTHEIT T 2L BRROBEANREBOOICIE, BAREDHMF#ATTRTHSZ. INFE TOHREIC
&V, WERAIBOISHIZD “AHE “OFHELAKENMIBALMIR>TEEL. LHALZDO—AT, KHED” K
2 YICEATRERIE, TOREOR#SICLWVFLAB/ONLBVWEETWVWT, ZOZEIMEDOREEIEILSD
& LR EB DB B DR 2RI L TWS. ABETIE, EENINITOMRTH-BRISHE
REBOISHRES LT TN ERERBOBRICET 2MRBEZBNT 5.

2. BANBOBEEEZFALEZBNIDOKRESDHEICEAT WA
HILEBADBHREEIABHNICIIRAEREOVMBETHE I /MO NTEY, —DOXBHNAEZIL, %
AT L — MEEEICHKE T 2BVRAEBISHICER T S2EWVWIHDE -7/, EESIE, HHET—9%H
WEBATYYIL - A vR=Uavicdky, RABOAADEEELERN, ZNHIREREICIET L — MEFHE
TR PEEOMEZRN L EOKRLARFELZTHELLTVWEZEERLE. HlIZIE, Eadan
i ICE T NETEIR A D% 3 % (Yoshida et al.,, 2015a, Tectonophysics). F7z, #EHOKRBEEREICH L
T, TOBHMHBAEEIFEICK K ULFENRIGHBZOEBEID/NY — N FET 5 (e.g. Yoshida et al.,
2014a, JGR, 2015b, GJI, 20163, GINZ & A9 h o 7=.

EELF, BARAGEERICEDICETIVISABOLRKICLY, RILEHADEBNHIE+ MPailZE & /hEWn
BEICOH, FAIEIEHEICLZFEICLY, BRBEIAEOBHNBHEILOFEICLYRMHARETHD I L ER
L7z, ZHICETE, FIEHAOMEREIZOZISHIE+ MPat EFEIC/NES L, BREOKREZ IDAMTE
HERFBICS NGO AENBEINTLE D EFIILERRE L (Yoshida et al.,, 2015a, 2019, PAGEOPH).
RILEBAREES T, 201 TERIHPHRERICRAEMBYMBE E KE ERZMENMELDLDIC

&> 7=. Yoshidaetal. (2012, GRL)I&, ZNH 2011 FERILFMBICE BIGAEIICK Y IGAENIEE LT
CICERTZEEEM AR LD, Yoshidaetal. (2019)IE LB ETFILOZEBAEE R IFICERT 2 BIRH
WEN)A)VIHNERRTHZAENEEZEZ, BT —9IBADILTNE2ZR/ITIERE/L. DL

i, BEOMERMBOELAEDRE - BROKRICIK, BEERMARBEL T TR, RE, BICEBEZELICHE
TE2EDDZYUEICOVWTDEFEFVERIBOTCEETHD I EEHRT.

3. ERKE - WrEREZEICH S hBESR - RIAROELICET WA
LERTHELELDBERANEBINI WG THELAE LI E2HEE LT, BRKEENICKL ZEERE
BFMEZONS. £EELIE, 201TERILPERICEAMISANBL LEICERSTELCALRIEAERDF
RMEFEAAWD I &ICLY, FRKE - ERERTHIMEES - ERARICSAZ2HEEANL. H
IZ, RLAEOS &7 HEEAE N SELAZILE-RERERDOBELCBRETEZANDI I LICLY, BEH
ETERVERE - BRKECRKBEELAHET 3 Z & ICHKII L7 (Yoshida et al., 2016b, JGR). F7-, b
EREE, blE, ICHBRTEREDNATA—91, ThEeRBELTELLT B &% (Yoshidaetal., 2017,
JGR), ZN oA BBRE - BRKEDELEZ R L TWSAREEEEZRL .

4. MNEBORIFERE - BEMEFEOSELICRAT WA
LRRTHBAEBABRTEERERKE - EREDORE L EBZELE,S, HEDISABRTEDL SHERECEIK
KEDERIFONIAREEATEREING. —7F, NHMEOISHETEOHEFEICIIHRAB/RENESEN
THBYERVIEBICH LY., —DORZRREFKRCEOEFEAMHICEATZEDT, ERICEAINTVS
directivityt W R EBALMCFBEL TWS., ZZ THERMRBECEEER L UL NBRTE - BIRGCHEREES %
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BEHEETZHLVWTZ TO—F 2R L TW3B (Yoshida, 2019, Geoscience letters). Z 7R fEDME DK
EFRAVTHERICEIFNI2GEROPELZREL TERBROBREME T 25E (BRBW V) — Y BEER)MA
CALWLNTWEY, ZLOBEICHPRUBOEWVICEREAZITZIXTTHS., ZOHTHAREEAWVT
MEREOREDIEREZIY HIHA%1T> T3 (Yoshida, 2020, GJI).

5. 8HYIC

PlE, EENERMET—92AWVWTIToCERLRA - WiEEEICETA2MRBICOVWTE EHTE . FEEF
ICIEEERTRY EIFsniad > 7mBEHUADHABREED TN EITOFETHS. INLDHTOHTHES
BEELAEEIIC, HET—9E2AVAEBATIIRREERIREIVERZENZ L, BoniER - RE%
BEMMITERVWI LD RN, ZOLIBR—HBTUNRWKRETT, BICETERORHIRZ ZWMaH
ZUNBLDETEZL, ARETHNIEZIHSANBIZHEDZ LI BB EITOTVWELZVWEEZTWET.
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Research on the seismogenic environment bridging the gap between
laboratory rock experiments and natural earthquakes

*Nana YOSHIMITSU'
1. Earthquake Research Institute, The University of Tokyo

xL®IC

BEEENNH L BHLHERRORBELABRITI2FHRELT, ERNEREBVAEUNI1970FERENS
BAICR ST, ZOBRISIC, MIBY A XBEmm~EcmE W) ERERRA T —ILE BARBEDREA1BH B &
HEELT, @MLICSIT 23 AEMERERROL I BBAETONE LD ICR 7. EADEMREIFIERESR
&, WEREICEZ ZTORIERAETOFMASANLTEE L, KEQMESRY ICAT THUNEIEL BN
B8 F(Yanagidani et al., 1985), &4 ERKEDREE - #RiEDE T (Lockner et al.,, 1977; Yukutake et al.,
1989)R ENFHEINTE /2. TN O DEEKICITPEFHEISR CPERDOFIWICE Y BAMEORNFELZZDEFE
BATERVWEWVWDFELH 72D, HEOREMDESICEY COFELMRATEIRBELIUL>TERL. &
EETIIFRERROLODEESDRY A% EDOMREAPCSEDORE L THENT 5.

KRV 2T LOUER

BRI PHILMESRADOH A THZERBEEERDOA Y vy MEELIL, BRI SERCGRRROBRE
BREBICHMH T 5IC1E, BEOHMALTILEIRAZAOICEOERERD XS TINGET Z2VENH S, EBRA
DL Y FICIEMEMEEA RV, HERERRIGEVEANTTRAAT I ENTERN >, £
-, BAMELEHOBTEERET 2101, BF - TRTCOBHAIROOND. EESILERIER AT LD
WREEVYOMEMERLICERUEA, LEE - &% - 52 - Eit CORPINER A KR L 7z (Kawakata et
al., 2011). ZOY R T LTINER L REBEFICIE— RN ABEAMERITE2ALCFEE2ERATES VIR
T, EHFNTH 5.

BRI NRH A RERECHATZE0ICIE, BROERABVOFATRIGEPEENEDLIICHEED
OMBET2RENHZ. EELIEFIRTEDEFET, R - ERECPREELGEDEBRTEE S0 E AR
ADOEEEFEHEIRL, RO &V FHMLEBEHFANDIE %AV (Yoshimitsu et al., 2016).

BIEETERE

AEROEEARNOEMBRIBICE HAOMBRREAEET 2R TIE, ATHICHEEREZEBIE TCERENE
FHEDISIREP T EIREAHTE T 5. Yoshimitsu et al. (2009) ¥ Yoshimitsu and Kawakata (2011) Tt
EROEHHY 2T LEZAVWTHIZEROEAARARHNTHESBEEEZE=9—L, BIRICEZ DI SEED
TEEMIZE DL ITTRL, BIRERICRBISENBYICKKRZ 7 —XNHBZEE#HLMILE., &
512, BUBRBLBEEZATEROLIICHATSZEICE>T, £HELICBITRMBICOVWTERIZEDRIA S
ERAETEEODRGEMIMERERHMNSEITLTWVWSE I EEBHESHIC L7 (Yoshimitsu et al., 2012) . Bf
BYA4 XHEMDOEILE, McmDEREEWDH - N2DDOELZ AT —ILT, BIEREEFEICSIT2RED
BALD BRI S N Z & IEIEE ICEBRIR L.

ERSEORBEMY

EAENANOBIZRRE & BRMEOWIEY 1 ZICIRBMICOEDZRATr—ILX vy THHY, ThbEEELR

LTEVDAOEWD BRELH o7, HEDED WIREDOLLERICIE, HEOERFMEEZRIER/AATAIHFAVS

na. BAMEICSVTREEMRICE VBRI AIDRBEKREFEEEZFFD I ENRINT UL (e.g., Kwiatek
etal, 2011). Yoshimitsu etal. (2014) (DRI —Y Y JRAINY I =ZF 21— R-7IZHE T 2ERABVANTOD

BUNMEIRICHE Y TEXEZ LA MDTHSMIL, BEY A ZHmm~cmDERRE, BEm~kmDFEH

B, TLTHkm~H+OEAMELX THR—DORIRATHATZSILa2RmLEk. CORREIERBEZDOER
MEEHDEEEIC, WREROBEWEBEEZTRLE.
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SHBICAIITT

EREICS T AEFEEN R T LERWVEHRIEELEBE > IEN) THS. BE - NIDLEEHE YO
RARELELEIRbNTSY, SERILLRIEE - BROREIBFEING. i, MNRAT—ILORREZMHBD
AT —ILEHBTEIZATERBIREERY, BN RY NEFADL TIROMT EDRBRERLEICOVWT, &
ATENFEDOEAREICL Z2MDTFOMAE & OBEOTREREICDOVWTERBNT 2.
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Improvement and Prospect of GNSS Earth Observation Network
system (GEONET)

*GEONET Group, Geospatial Information Authority of JAPAN'

1. Geodetic Observation Center / Geography and Crustal Dynamics Research Center, Geospatial Information
Authority of JAPAN

1. GEONETICDWT

E + BT D GNSSERHERH > 2 57 4 (GEONET : GNSS Earth Observation Network system) (&, FaR

R - RBHIGOGPSEAIME (110 R) &. 2EGPS EHEAME (100)R) =5 Z# T, 1996 F4 BISE
AzRKB LAY AT LT, 2EICER LAGNSSERENFD (BEFEESR. 20205FRE1,318R) &R
T—YDINE. @B, REEZTIFRELIOERINLTWVDS,

GEONET(E, MEFEMEOEBMNERNETHY ., ERFICEVWTIK., TL— MEFICHES BRIBDEEN A
AR EE), MERERICIIHREROMBREBCPRUEEEIRATWVWS, FLAO—R) Yy THEEHAZMT
KRI2%E. MEREMRICTARRY—ILER>TWVWS,

2. YVATLDEEL

GEONETIZ, ERREINS20FEUEA/RBLTHY ., ZODE. GPSEBHETIFERMY AT LA KD RE
&, FEAOBEREHDE LTRRBICELLLTERL, T2V EICHIET 5725, GEONETTIET—4 X
ED)TINIA LMEPTILFONSSHIGEEZITLV., BICERERMEBREIZEMIIEREAL>TEL,

1) T—9RED) 7ILF A Lk

2002F IR B EN DB R 2 581E T 5720, EFEERDOT1WEROER T —4 %= BiHEHRORBEDR
(IP-VPN) ZE>TY IS A LTRET DV RTLEEFE L, ZOVTLIALT—9%RATZE)T

WA LTGRO EEEE 72 5725, RIZEDMELEPRAMOSHEELLHFIZ2REAOELILGZA. YT

A4 LT—YDREEXEE~NDOEEZRBA L, BBNH. BEIF200=7/I1F7E o7h% 2004FICIEH

1,200RICHEK L. 2ETEFEEREHA W EZRY h7—28RTK (Realtime Kinematic) IZ& Zcm#ld!) 7

WS A LRGN AT RERIRIEAEE 5 7=,

o, 2018F1TANLERMERZMAB L. BIBEOEXTBHES X7 L (QZSS) OY—ERD—DTH

BtV F XA —I AR Y —E R (CLAS : Centimeter Level Augmentation Service) (&, % ICBEIFE

17 R EGTEPEREMEBERRY —EXTOFRAI PEEINTEY. TOREBEDHICIEKGEONETD ) 7

WA LT—IPBRERARBEDER>T WS,

2) < ILFGNSSH

GEONETIE, H#KEDGPS I3 &AL TWA, 2010 EICKEXRIBHES AT LDASHEITE EIF 5N
& aZWIC, SEI BELAEDTEALFHEAMI AT LAEFEATES LD, BAMSOEFRCHRFDOH
KD, TOHER. 2012FICIFEXRIBEFHFE E/OF X (GLONASS, OY7) DERBI%E, 2016FICIFAH
) LA (Galileo. BINES) DERAAEBIBL. ChICKWHBATEZ2EEHSEZ. HHHBPILBESME, L2
DEFICHWD H D HMIBICE W T HEFEEREF > LAECRMITREE Ao T, I, Ry b —2H
RTKICK ZBIMIDMEEA REMREDE L, Y TILY A LRSI RIQER OB EFIE 1T D ICTHRL
DOFALKL 7,

3. VAT LDREER

GEONETIE, LEOHTIFRLSBRVWA YT THY ., BRlT—9 DEBERIISWLULE, VTILYA LT—9DEE
BREIIMUAE WD BEZEARITTWS, BRE. BSEK (99.77%) VEERRE (0.4MEE) KEZEE2MmT
. TOMRICIIBELRRTIVETH D, BHOBEFEEIDRTIIABRIELTEY . EERERICIER
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A7 AURICEIHE NS, FREDER - FFEARRFEL TS, ®E - ABEHEEHGEONETOIKR = &I
BEHRLTWS, £, ETFEERE,. EBMNBAXREFEORWEMICERESINTWLWS D, BIREDELIC
SOTHBT—YDOREMET L., BERICHENED I EPFHDZ, —BZLOIE. BIOBANBERLIE
MAEOEELIBRBTE AL RY, AMBERONSYEINKRELREZTI—IATHB, Z0H. EFRESIE
SEIC—ERMAEETVL. BEXKEBIT>TWS,

4. S5t

GEONETIE, INhZET. MEBROEEE LT, AEVAMICE T2FEFREEEE2A. EAMBICEITZE
BB ET I OHE., RUEHOFMAIEE. AL — NEIDOBEBZLHOHERXPRAO—R Y v TIREDHER
HEELHE LIHRA AR ESORBICEMERIEL TE 7/, HlAIE. GEONETAIR A ZHE - AILSEENICH
S HFEETENIERIZ. BEL, [RF. EE NS 7AVOMEICET MRS, HhER K TR {pthig
TR, HERFAEZER. NLUEBEXFMERS. HhEFMERSFOMEKEICIRHEI N, HE - KLFEEID X
HZZXLDFEP K DD DFEHNEREINTLS,

S%H. ELHIERTIE. GEONETORENRERA L, BRERMEBRORRAZTIEEHIC. EFEESR
DEEILPETAEORRELITV. BHTFT—YDOREPY—EROBELFICEH TV,

&&IC. GEONETD20FEL EIchz2:EREmEbid. BXHEBRICEE LZSHOBEDORAICEZEHDT
HY., SOOFEMERKEDOZEILID LERFEOBHORRETML TV ELEFLEDEERLTWS, &
7=. GEONETIZHZ K DHREVLHERREBICTATWAELEVWTEY., BREMISECHEERT 5,
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Establishment of regular GNSS-A seafloor geodetic observation
technique and its contribution to seismology

*Masayuki FUJITA', Yoshihiro MATSUMOTO', Mariko SATO', Tadashi ISHIKAWA', Shun-ichi
WATANABE', Yusuke YOKOTA?

1. JHOD; Hydrographic and Oceanographic Department, Japan Coast Guard, 2. IS UT; Institute of Industrial Science,
University of Tokyo

EBABEARMEDREAAZILICT TO—FT2=0IC1F, HEREBRUVCZORIED T L — MERDIRE
PHERYBZNIERIEETHS. ZOLIRBEREBFZILHICIE, TL—MEREREBEL, BICEEICS
T2 MBEHT — Y DN VREE RS, FEHTOBRRLMBREEERFRMIE, GEONET.IZLHET S

GNSSEGRIFRMTIC & > T20HIREEICRFICRE L2, BEOBBELMBREHERNICDOWVWTIE, BKOEFHE
PREERLAEBEATW:. 20Dk, 20HIERKDERTIHBEIS MR EEERAUT—9 DERH & A > TW .

MibB ERETEFIFRE T, REICHLYBHMERZRERRE L TE> TEABHRENARIM, ARz
JEDNL, COBEBBAME WD) RIMMREICHEKL TE. ZOXRAN, SEZTENRE A > 7-GNSSKIiT&
FENERM AT 5 [GNSS-ABEBRREEER A KT (£) TH 3.

GNSS-AR AT DRIEEIL, 19805 HIE ICScrippsiBFMRAT TIRE I N7 [/ & X 1ESpiess, 1985, MG],
DEAMIEREIE, EREAESH, 1990FRICA>THLER L. BLREZFEFBERE TIZ2000FER#E
NS, MERVEBEICRET 2E8REE (\—Kvx7), T—9@FEM (V72 b0 x7) ORKEED
[Fujita et al., 2006, EPS], 2010FEFE TIZ, (FIFIREDGCNSS-ABEIMZEENER S AT LDEERAERFL
7=.

BRI FERIUTOEBY THS  BRICKELLZEHROEENS VARV Y (BER) B, @4eH
By OMERNOEESINALTEFESZXEL, MEBICHLTREESZZDIIRETEILICLY, %
DEEERZT 5. EXEROMEBDAAEIRX, NAL—FCNSSICK>TRESND O, IThb%e%
DR ROFEERFNORDOIBHEHREBAAADELZ I EICLYBERDUEZREY 5.

INSORMEARICELE T, BREERVEE NS 7 OREREANIC, BESISRAEMLEL. 2B

T, BREHRTOT L — NDILAIAFKICHED EFER A HFRZTE) [Sato et al., 2013, JGR] ¥ 2005F =118 D
HEICEIE T R L AL X B [Matsumoto et al., 2006, EPS; Sato et al., 2011, GRL] 7 & DEE R ¥NHIRK
REB-.

201 1R A X F R EEIC 1L, BREBELOBETC2AMOMERTMAIZRZ DR EDKEIT SN
[Sato et al., 2011, Science], I %EZLs L-EE NS 7RIOKRBRER SDIERICKY, RAETIEII0RE
WEAlSAS BRI TWS (AX) .

F7z, 2010FERKICIE, [EHEMARGNSS-AFR] #BELE-HRFERICLY, BROEREEL, 2EELEIE
Sh = [7= & ZIfIshikawa et al., 2020, Frontiers in ES]. SEETIE, FILHHMEDRMZEEIDOE A [Watanabe
etal, 2014, GRL], @B NS 7;AVWT L — NEEBEREOEH A TRE & T 2EEEEDH DR E [Yokota et
al.,, 2016, Nature], ZEAO—R Y v 7D [Yokota & Ishikawa, 2020, Sci Adv] 22 &, R4 & & WML
BRIRREOEHICHRIILTWS,

INHOEBMRIE, MORMTIIIRA S I ENTERWEROMBREHEREZNSRHBELTHY, BER
WEORHEMRSTFICKEKEMLTWS. £, OPFICEVWTE, T—9HmXPT—49DOIZFRLE
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F—TVT—9RTLOREFKEEERNICEDHTE Y, GNSS-ABRAIY R FLICL > THBINAET—%
B, SERILICHES - BRIFTERIN, HKEENMEDLNTVLESS.

HEE  ARMFEARZEL T, INETEMRSNTELZOMEE, RMTEOERK, MALEMR - BRFERICT
BAWEEWEER SRQLIIZE - CHEEZHY F LBROBERKIC, ROTECHLEZBRLLEITFET.

B : (&) GNSS-ABEMBESHEARMORAN, (F) 2020548 ORI <

BEEAED

BERIDT L — b /
Jm"u— 8
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Seismological Society of Japan HAMEZR2020FEMRERE

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

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

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

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

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

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

[S15-05] Study on rupture propagation effect of small and medium-sized
earthquakes used as elemental earthquakes of empirical Green's function
method
OlJunpei Kaneda1, Shinya Tanaka1, Yoshiaki Hisada® (1 .Tokyo Electric Power Services Co., Ltd.,
2.Prof.,Kogakuin Univ.)
2:00 PM - 2:15 PM
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What are Influencing Possibilities of the Strong Vertical Impulsive
Seismic Motions on Viaduct-Damages of the Tohoku-Shinkansen
Railway ?

*HIROSHI MAEHARA'

1. Geosystem Resarch Institute

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

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

TAERDMBEE TIIEA SNRBRWVWSARED, RENZFHOHREKTHS.
2HEBERROTEMLEEEHNLEOEEMEZFDOKRT, M6 ZADMENSIKIEANZRFDIRI|EL 2.
BWEERRMRR THMBHIIR S 2556 H DD, S RRELITFNTRAERNLBREORELZRIT.
AR DERER IS FIBIGE & DM NER OB FRSh, PERTRINDEYETT 2 REAFERINS.
SBEYDRME - KR - WEZFLEBNDRORRPHEEICLY, HERRISHEEZRT.
CEIERTHRENTHMEGLEL, BRMEBNOECENAIBAMTE, RELITFADICLZBREEZRIT.
7TRARLEENNEMBREEETEHLY, 3SPBRICELZHEIEEHE (REREFF—/ULR)
SBEMICIRETAL, RELEITNDOREICLDHREZRITH, WBHMAROHIREMF D BEREEIT.
I.RERFIERDENTIZARLS, NEOHEELI,FEREINS.

LD LS REEAE R OBAAERNMEBEFORICH LT, EEEEYPHERORSEARIET 270
IS, EORABRAICIEBEBLTNELE LD ENVETYT. LALAYDS, AMEBAGHENDSLICEDS

4, BIAEE EIFRIENERF O LIS, HBERIATTENAREDIZEN S W o, —EP_EOEIET
ZOLBEMIRT DI LIIETHOLLEAY, BRICIREEEDHEHA.

EHECHNAEEEAREE CHIRMEEHFROBHOBERRICT LT, BEOISAEELALDS,
EREEA BRI L, RIEORERREBBEERLTCVET. &5 ICRCEFROEBM & HBAESAETILT
FL, EREH,SOMEEEROLBEENTE (—LORE LIFE) 2 A LABAOROBNEDHELR
SLELE. ZOBR, BEEIKEENH S EADNY, BARKIREESBE, SUOAGELIEREET
GET DRI RIREAIZE LY, ROBREOBIEOMEICAZFICHIRT 220 TMEHFREL, NODKLY
BERERBESHELELET. ROBEICHIEOLAH CEROMEICA S S, BFETRIEBESHE
DEAELE LEZEHGAEEAELET. THDBRCOBINEIFERREMRD &, BT EERHES LAET
B, HICBIBRBIENKEITLTHY, ZORICEPIKIHLOANINTWEY. BOEFEMNLKRINICK T 5 A
HEEMBRETIRAL, BIEREICXRINZEVWIMRNEBONELE. ChIIAETEERNETY

R DEEAREZ  CHRBFEOBETOEAKERFICKT LT, ZOMREFROIEE DA E X -H
LOWEEALDEREToTCVET. ZOBRSL SRILFRIEEEBEOHEEMNLEELTHET.

RAAKEFHAME CRIEFHRER ICKSEN’HY L L. FHROSRBIIRCILKS — X VIBETRH AR
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IC34REP %= —BRE L, TOBRAZEMMBTCECHIOEANLGKEASINET. BELAEBEOARD—
DICETHERE (AL LERILILEHN7km) »H Y, H1IEZZFD7BEBDOR7BRAINSR6EERAKTY. R7EBED
R AIDIEEH (R7-14,%Z) ICKERFEENETEY, B2ICHERRETLET. D LENZRIBORIFE
BIR1-5)ICEWMENDHY, TORRERIICHELEY. (KRAITEHEEUEERLET. )

R7- 10O~y Y2 )L—LBDOHIEZ L TEY, EEOHSBRRTTY, LBOBERFEMIZZ, TOHE
DRETIIHEIDD > TVWEHA. KEMEHICLZEHEANRVERBE, COBRENELLETS

&, MEXHENERLEBRET, ZOREZETAIEBOREICHMNINZDT, BoEszhiAy DBIEEE
C2ETTH, H1OBYBOEIRIZIFEETT. LD > TIORERERIIKFEBEATIEHY FEA.
DI IFHEREF ORI & (FE2RY £, BAOLEENREMESI/BHAICEE, BOHE S BIFAKSE
DEATIHEFERBOSNES. R7-TEOREEICIIITEMEEONEDATLINFELTVWET.
H3DRT-5QOMEDTHERR & UBEETH LEBEELIBOOHEEN, =EmtE (2003F, M7.0,
D71km, XF#7°V-MRHE) TERETCVWET. M4 (a),(b)iEZFDAEBEMERERROFTYT. HWEIZKRT
RI~EXEBOEWVEETHHEMNICELCE L. B4 b)ICIREEEOMICEROEDRTZEE SN, FIFEED
RETY. —EHETRAEZEETIEIDAMAYEEAD, H4(b), H3D24F], M2D2FlERIERTHZE, B
TERRRZEE EFHICE W REDBIRBIEZREC LK EBEN L MY, FELVWEAIEENET.

R6 - SHEMITHAE, WS RERT E . : M
1 1 PERED RT H-S G B hRE (REEITRER)
R 6 /6 -E000 (0B A5 T ph 2011 E2 RTHOSE 1 EEMOMRESR
‘SEOEECTE LTRSS TR R
nan G =
AU 18
" R v
iR AL
WA,
S 24
O =
B 104
a PR ?:”‘.
'b_I.ll.'L'. LF 3

1l | .. , :F . " -
/ M i I?- 'I‘! ¥ l.;- 'I .. I ;I' ]
(a5 (0 R (ZERRTHEEE,2003) (bMESLIRIR 1R (RENXITHER)
o 4 SMEEOREEE IR 3 RIEO TS EEofisthie

2, TXRFEMELH, STETHETORESAORERE-MTINENREAEEE FA I FIA
https/fwww.jsce-kansai.net/wp-contentuploads/2019/06/chosa_chokka_2017-2018.pdf
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Movement of Victims of Tokyo City in the First Step of Disaster
Reconstruction from the 1923 Great Kanto Earthquake

*MASAYUKI TAKEMURA'
1. Nagoya University

BE, KEXDPRETNIE, ZLDOALDPHEKEL, REEZKRVL. BATICICBETZIALHZD, %< IE
TCICIFELL, HEIATHBMAZRTE > THATNEEH L. H2AIRBICEZRBEEICEEZEFE,. ThE
hnBREZHTIEICAS, HNI00FEFICRE LAARKEXKIZHIFOCNPD36.7% L DMELH L. £D
EDBBADTHKEBRIEDL D REMELE>THELLEDD, BEOAHERICSIT2HREEOERZEDN
ICOHTHIC, BEXBERDORAERBRPREROAEMNREZFIAL T BEI RERZVWERERMHICDWLWTHRE L
7o

HRM(1925) FEKICEHZBADIEKRD IC&hiE, EXBOTFCE RERFEMR) - FE - HF - &%
M- LA - RIBOER) OBKEIFNI408 A, 69FHFTICKRATWS, EXFORTTOAOIFHK227HA
TZDIBEBRKEEZEILI7TOAAN (W75%) THB, TDIEREH (TATHEELESL) L658660ATHZD
T, BEBEZEIIWIGIAAEWVWS 2 EICRD,

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

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

BT, POBKEBERINSEALOAARBEDEEMICHET Z2OLBEVN I EVWTH 72 &b

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

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

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

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

*Yo Fukushima', Tomoaki Nishikawa®

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

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

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

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

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

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

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

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

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

YU, RISKEETET 25 A CERAREBRPROEER/IIEDNTEELIICRBEEZTWVWS,

(x#k) AR (2019), BB N 7IWEDSRLFEERRBICHE A HERIGRFTHA R4 (BT . ©
FMITES B. http://www.bousai.go.jp/jishin/nankai/pdf/honbun_guideline2.pdf
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Earthguake Size Catalogue < 1 day < 3 days < T days < 14 days | < 3 years
M8+ ISC (N=105) 1.9% 2.9% 2.9% 4.8% 10%
ANSS (N=92) 1.1% 2.2% 2.2% 4.3% 9.8%
M7-class ISC (N=1354) 0.22% 0.37% 0.59% 0.66% 1.7%
ANSS (N=1252) 0.24% 0.40% 0.40% 0.48% 1.0%
M8+ gain ISC (N=105) 6.3x10° 3.1x10° 1.3x10° 1.1x10° 3.2
(Poisson) ANSS (N=92) 3.6x10°" 2.4x10° 1.0x10° 1.0x10° 3
M8+ gain ISC (N=105) 3.0x10° 1.5x10* 64 53 1.4
(BPT) ANSS (N=92) 1.7x10° 1.1x10° 49 49 1.4
MT7-class gain ISC (N=1354) 73 40 28 16 0.52
(Poisson) ANSS (N=1252) 79 44 19 11 0.32
M7-class gain ISC (N=1354) 35 19 13 7.4 0.23
(BPT) ANSS (N=1252) 37 21 8.9 h.4 0.14

-S15-03 -
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Causes of Fourier Amplitude Sags at Intermediate Frequencies for
Simulating Broadband Strong Ground Motions using Stochastic
Green's Function Methods

*Yoshiaki Hisada'

1. Kogakuin University

1. FC®HIC

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

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

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

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

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

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

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

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

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

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

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

SE R

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

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

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

) &

5) B E, thE, 324, $56%, pp.337-350, 2004.

© BxEZS -S$15-04 -



S15-04 AAMESA22020EEHEAS

lopam:  F

1 FEUENEE LA M EOEE -2 ML bdh Bl 2 REEESEERE (TR OIRER 27 bl

fE] Bl e (iF Bl (FrsR - FEMLEEN cRE{E L= et 2ic X AFeEnfaE
M - §EEEN T — RS (SRR | LBEEA AT bl oy FRE ) e
wamoel - Brune (1570)|- & 38588902 E 511 ¥V mae) fog
wdmdl: L PR 1- 555 BEC L 28 2T 5 I @)= e /
ERIE < N: EFHTEHE DRSS E R 4o T A E L BB A :

L. L= ] oaa — "
EE Ok - B 1 RS A B Ao G RN BRARETORS &, 71 X LIRaRE

1E+23 1000

Sauree Spectra

fr |.J oy [ M) B } 4| v [

El 2 HERESE T OREOFAAEw SEF L TIREHRE L EERA 2T L B B, IREEER
(H) - N=28% M, IRIBMHREEN-1 H2T1e, 350,410 HzERISFHREGRE F 1 F TR0

_,. . .|'\.\__ o _
mM,,a-a R == — ———p—

~ Forward WMA e * iy * =
e I e S 11 e —— -
IFIEFRER T
‘“\h& c = g h
=
EEEFIL  — tuj——= —- —
L ERElE ————

HRTEES 1
CHETEEEL D
LER(EF ¥

IREFHIESR 1
(gD
LER(EGL

B4 gErey - BEiE GEd) TRWESETFALREE (B | Ef - EE - EEER
(HL) , B, RAIRNE 1 TEEEL FELRRER <Y L (F) - EREEREZ A PLICECT
Forward(#r#R), Middle(##%), Backward(F#IITFIE, 228 b L ORERIFEER 22T P,

© BxEZS -S$15-04 -



S15-05 AAMESA22020EEHEAS

Study on rupture propagation effect of small and medium-sized
earthquakes used as elemental earthquakes of empirical Green's
function method

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

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

1. [ ZC®IC

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

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

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

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

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

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

3. MEHER

3.1 EARZD 77— IT AR ML

MIUICRIEINRENRICEELLZT7—YITARY ML (Eq.1/Eq.2) 2#B2ICRY, BERMEDHEREN
INEWZ EDSTRERENIT0.5Hz~T10Hz& L. Parzen Window 0.2Hz C¥EBb %177, EELAT7—YU T
ARY ML, 0.5Hz~2.0HZERE TERNSEARDALMICE > TGEWSAA LN/, I T TIHIRIEEST
HEDforwardffl & FNLUAA DbackwardfllE L TR TEHEEAEELTWS, T I T, WEETAHBIZ
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Hikima and Koketsu (2005) IZEWT, §RY DOKE WO RIRFABROEAICMAEL TWZ &h

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

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

3.2 EGFICE DK BIRGHEORHEICET 294

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

4. SO A

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

S

B B2 IR M RAIC L DEEZEFASIETCWELZE LE, RREATF—IAT 4 Y ADOSIBMAEL
IZIE, 2004 F TR RPHBIMEARRE. RURBOERRS v N\—Ya VigRE TRHIEE X L, RERHE
EFHRICIIBEYRIBELWLEX L, MOEMRICH > TIE L IEFROHMIBRTIME & GMTZER L
Flrh, TTICELT, BAZBLEITET,
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Improvement of IPF method with utilization of Hi-net

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

1. Japan Meteorological Agency, 2. Meteorological Research Institute

1.1 & C®IC

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

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

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

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

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

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

3. #ER

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

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

[EatEE]

AERTCRIKTHEUSDOT—F DIEHMIIC. MOWLAS (Hi-net., S-net. DONET. KiK-net) @5 —4% % FIMA
LELRE, BLTRHWZLET,
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Applicability of on-site P-wave earthquake early warning to the 2016
Kumamoto earthquake and the 2018 Hokkaido Eastern Iburi
earthquake

*Seiji Tsuno', Katsutomo Niwa®

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

& - EERREA S CISERREBEORRICE - KB TR - INFAORELICERY 2,
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[S12-01] In-situ stress at the basement under Osaka plain -estimation of stress
orientations by observation of borehole breakout in deep seismic
obsevation wells-

OKentaro Omura' (1.National Research Institute for Earth Science and Disaster Resilience)
1:00PM - 1:15 PM

[S12-02] Experimental and numerical approaches for understanding a development
process of composite planar fabric in faults
OTakeshi Miyamoto1, Kiyokazu Oohashiz, Akari Fuke3, Tetsuro Hirono' (1 .Department of Earth
and Space Science, Graduate School of Science, Osaka University, 2.Graduate School of
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OFutoshi Yamashita', Eiichi Fukuyama?®’, Akihiro Shimoda?, Shun Watanabe® (1.National
Research Institute for Earth Science and Disaster Resilience, 2.Graduate School of Engineering,
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In-situ stress at the basement under Osaka plain -estimation of stress
orientations by observation of borehole breakout in deep seismic
obsevation wells-

*Kentaro Omura’

1. National Research Institute for Earth Science and Disaster Resilience

WMEREBECT I N2y /EHZERITE LT, EELYEECTHLAIMBROBREMEMR TN EKDH B I
&, BEEIC L BMEEICL %, KEMRRE, BAOBBCEDL S IC, EH EEELARTHUNBETH>7Z. L
L, &ifld, 5637 2L CERNEHAT 2 REZEASRE, DRAZE, DCDAER L)Y, FLAYIERET
BONBIEBEGEL DS, ISHAMNEEEHETI2FEERTR—ITLAIT7I N, DITAAERHINTETL
3. AEXRTIE, —Fl& LT, BHERNZRMARAOHI-netER AT, KIRFEICH D EEBHMRFENEAH T
DRTE=ILTFLELTRENS, RPE=—ILTLAIT7 7 NIERERIN, RUBMBRISHAMEME L /i
RERETS.

ABRAF DL TEEAIF (AL#834°39" 45.92” , Hi®135°23" 22.53” , EBHIEE#2033m)& HREDHFHLiE
34°23' 52.14”7 , E#135°17° 01.24” , #EHIREMN1532m)ICEWVWT, R7KR—ILTFLELT7RE
(BHTV)AEMESI /=, BHTVIE, RBY—ID KNSV ATFa—HY—%0OkStE, BFREABICESFELANS
ARELEFLT, AEISORFEOIRIEE ABERBBEAZBRRTTEILICE T, AEmOEZ <. &
WAL, RERORENNS <, BRNPEL DD, BREY —IVICIFHAE M EAMATNTVWT, FLEERIC
B328HBREDAMUNDOINDE. RTE—ILTLAIT7Y ML, ABICHIBISHERICELY, FLED—ERA TN
WiRL, ZOHAH, B, ARMIILKTZEKRTHY, ABEKRT, FEABICRICHENESZ T, RH
ENd. BIELAEMBDOELSEAED, BIEBOOAMNSKBAAMARD 5ND. [EHEICITFLEEDRIE
BMENBEESL, HELNH#L WD, SEIF, BABFMOAEBRT 2. BAKPEEHL 590°OEk L /=51
DEMEMRRIS T DOKERKEMBGHAAICERS.

MEGHF & 612, RMOMEHBBOKREBE, S, ERGTEEMAREE LY, EEOBHTVERICRT
R—=IVT LA U7 MDRFB I, RTICHEEBHDORTE—ILT LA 272 NOBHTVEROHI %

¥. BHRTEHEEWSEBETRZHR—ILT LA 27T NOBHTVEIENZ SNz, ZOAMUIS, RAUBHRIG S
DKEZFKEBWAMIE, LIETNSOE-N260°E, HR TNG5°E-N245°EE A Y, +-15°RREDRENRATH
3. ZOISHAAMIE, BBOIasithiics i3, REARDERISAAMICESHAERICKR >TW

3. BHTVREIL, EENLREEEH R >THEY, BRAHGEAHERTI2HRIC, HHETERTEIIE
IC&Y, REPBELT, R7EHE—LTLA 279 M ERINNIL, RUBMRGHERDEZENTE
%.
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Experimental and numerical approaches for understanding a
development process of composite planar fabric in faults

*Takeshi Miyamoto', Kiyokazu Oohashi?, Akari Fuke®, Tetsuro Hirono'

1. Department of Earth and Space Science, Graduate School of Science, Osaka University, 2. Graduate School of
Sciences and Technology for Innovation, Yamaguchi University, 3. Japan Meteorological Agency

INETHES /A= MILHS A= MLA =5 —DEHHEICH W TERERATHN (DiToro et al.,

2011), A RERBOEBEFHNARONTERL., T, BEEEZREOTAMTICRET Z2HIMESEDEHERD
fTbhT&x (BIZIX, Marone & Scholz, 1989; Moore & Lockner, 2011 % &) . Lo L, ZhsidES5h
LEEHEBETOERRENE <, B—E8RICH L TEVWERESEH COEREREZ T /AIEDRW. 22T, X
RTEFE—NICEREZFHZEM IS 2EBNE L, ERESIREBHONLRBHHEM AW ORESH
0.0002-1.0 m/s ICTERERZ1To/=. ZTDMOERSFZMHIE, HE 1.5-3.0 MPa, 9RXYEZ 10 m THE—
L, RS LUCKEMEHTTITo%. EROBER, LIEFHETIE 0.1 m/s LAET, KEHMFHTIE 0.01
m/s LETIRYGFEERLEZ., EREANOFRFZAVAMNEERROBER, &ZIgd L UKEMNMEREIC
BVWT, TRYFEAERLEZREHOEAMTICIIEAMAREFETARY @D, INYFLERI LN >R
EETEEAMABEMNRZT 2 R, HOREIHIBS L.

BWT, EBERBRDONFOREPHFICHDBIGTREEN FEM, BRI Ty TR THMICEITT S Z
EHEEME LT, BRNERE (DEM) ICL2ERRBRAZBHLAATFYIaL—2 a3 vaiTok. TORR, ¢
NYEbERLZRERTIE, BENFEAEBNEMANIKRE VWIS EAMARICFETICEEL, MATERRER
W ESRFICITEARARICH L TER L2ARNIC, ERRETEEICIERRICEELE. RTFICHDLBIEHND
BRI RERIEIR oAb o7z, —A, IRNUFEERILN > EREETIE, BHENFEESEMENFIC
DB IGADKRELHPOBELARONLD, EBREFEHETRE ERRTZONFHRIIAZKERYNTFOD
B& & BERMEYRLITHOR TV,

UEDOERERE ERBABVOFRAR, BLWENEREICLIBEFEOHERNS, CAMTICHKET S
BNBEICIETANY REKRGFEDNH D oD o .

LU, IREBEOXNLURBMHBEMOABIIEXNUEAZZADNEENTSY, INHEEEBEDOREICE
BAS5ZTWANITEHTHS. £IT, EAEBEDRELIRYEFELOEREELVBET 2012, &
Ble LT3BEOARN ZRAWEREREZTo . ERIIETEREZGHTT, HE2MPa, §XYRE 1.0
m/s 8LV 0.0Tm/s, IRYEZT10m TERELZ. IRYZEE1.0m/sICEVWTIEFTARYFEILERL, ER
BREDNEBREERT T TOHRILERHIE 8-10m THo7z. 0.01 m/s T, TRYEB T mBEEFTOIARY
BILICHRWTEBREIOETZ2EHEARLE. AERICBITZ2TRYZEE L EAEEEDRZEE ORISHEICD
WT, 51, MIBERRAEZBLTHEELTW FETHS.
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Gouge friction on a meter-scale laboratory fault

*Futoshi Yamashita', Eiichi Fukuyama2'1, Akihiro Shimoda?, Shun Watanabe?

1. National Research Institute for Earth Science and Disaster Resilience, 2. Graduate School of Engineering, Kyoto
University

B KB 2R MAFRA T, BAEBFEOR T —IVKER AN BN TREREAZFA L7 X — MURE
DEBERAESIL>TWVS. BEICEBLAEXA—MUIREOZRRANWERBEE T4 EFEEMIE TS
BROERERTIE, ERREI/R[BTI2EERODEN Y FA—MUVRBICERNTHFNSIKBRBZEND R
T=IUREMEERLTWVWS., ISHICKERAREBRRICEDE, ZORRIEFRICHE > THEMICRKRE - RT3
WIBE EDINAREEICH D EEHRD T 5Nz (Yamashita et al,, 2015, Nature) . LA L7ad S BRDUE
ICIE—RICHD Y EFEN 2R ESARFASENTWS. AUVBASUKMBTHEREBMICRA T —IUIK
EUENEETI2HENIEELRBBETHDI DD, BLAIEA—RNUEBETOH IV VERRRES Z
Bof., AMBTEZIFIANVWED 7Oy 75REE LTHY, RX1.5m, 180.1 mOEfEm EICERAD Y
EEAG L CERERAP A >, BRADIELTY Ty FINICE > TEHRZRTI0 um, ZAHE200
UumERBZEOIMBLIEZIIANVEDOHMRAFEARA W, BRIV AEBAT2EIIMSHI—EICE>TI10
UMMTERDEIRF LI, BRAIVSEELZAONDZEOIY VY RTSANMIE>THLS L. ERAHY
VEBMELEICSD WA THREQRRYMBICHAL, ESIN3mmIZAR2 KO RDBVERAY D ZRYKR
Wik, EBRAF > TETERBLE. ABRBABICLZ2TAMERES IAIRICHEY v v FICLUEKX
6.7 MPaDEEBEIGHE S A, REBRFPIT—EICR 7. RERE, BAMEZHLAVELERT 578, 125
HI-YREIEMTAVYEBAFRLE. RYDEBRAV D EAEARYINE L, HFMMEICHEK > 2R F IR
HICEWBRELE., AFRTIREMICHLC C2REDEAMERICE2ERAS Ao/, 1DEIEE-KRE
RKFEE (RSF) IO A Y EFARDIZODDORERT Y TECDEHFTTHS. HEHEEA0.01 mm/sH 51
mm/sDEI TRV IR LELIHE, EEBINBERIBORBZENGELZ. BoNhT—491&, ZBlFANWVWED
BRAY I EERLOFEERIIEAERELTWS., RSFAID/KRS X YHEICEAL TEBIDOFEETHRE A
BIRIFETHDZ (THfM, 2020, KKE) . 20BDHETHEIIEETRNUBOERBMHOAEEENE L
EDTHY, 0.01 mm/sH 530 mm/sO—ERE CTHET LEATL00 MmO INYERHES 2 7-. EERE
TOERGRHEAERE 2R LAEZ S, EARANATAEEEMIERBOEBRERTROATWES
WEERTOEEFBOI[IRPESNAL 7. BAINRBIREZFAN S -OEBRMERWCRE L E
F=IOTFLADT—95@BRLIEET S, TRYICHEVERMET LELOZEERALPHAITEELLTIERLHEE
ELTWRBENMRONE. AUVVEZESUCREBTIIEARINEZEEMLIRETRONZL D REHAFTE
BARKELDLL, TNILLYEBRBORBIRELAD >1EEZIONS. —A, HAEREI/BVRHET
DERICBVWTR, EROZEREBICEVWTESRNGEZEREMET LIBED 2 KRFIREINTWVWS. ZTOL
SRHRERTIF, ERBOAVYCBRICECEBLEEVWAIIENLIELIERDD>TEY, TAMETHIE
FLEWMERNIRE L CRANICEBERRENMMET LZEEZAONS. EOT—49TH, —BHELLLALEE
AR FEINERNLRERFHROBT AP L TBURHELL TWKRFEZHEETES. LENST, AVY
B ECRETIKISHAREEINRKEZETDIETICLIVESKDIRYEHMIAVEELRDZEOD, 2ARTHINEEE
it L7=RRE & RARICHATHEICERT 2 ERNERREORNBEBAETASIEEI SN, NERFETIIHAR
SNBVE D BEWVESEERTOERNERRBORIBEIRET 2 HEELH 5.
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chairperson:Satoshi Matsumoto(Kyushu University)
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[S09-01] Stress tensor estimation and its temporal change based on seismic
moment tensor data - Implication from flow rule -
OSatoshi Matsumoto' (1.Institute of Seismology and Volcanology, Faculty of Science, Kyushu
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[S09-02] Characteristics of Source Parameter for Aftershocks of the 2016
Kumamoto Earthquake Estimated by the Coda Spectral Ratio Method
ONaoto Maesako1, Satoshi Matsumotoz, Ayaho Mitsuoka1, Group for Urgent Joint Seismic
Observation of the 2016 Kumamoto Earthquake (1.Department of Earth and Planetary
Sciences, Graduate School of Science, Kyushu University , 2.Institute of Seismology and
Volcanology, Faculty of Sciences, Kyushu University)
2:00 PM - 2:15 PM
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Stress tensor estimation and its temporal change based on seismic
moment tensor data - Implication from flow rule -

*Satoshi Matsumoto'

1. Institute of Seismology and Volcanology, Faculty of Science, Kyushu University

ITLC®HIC

FNEDOREREBECT— XA Y M TV VILE RV IGHEE D Angelier(1974) D EERRI R FR A I Y IC
2 DFEFERPHEE TOREIRINTERL (LE2A—E LT, EAIFEME - 1, 2020) , ZDOHT
Matsumoto(2016)IEhENIEEFDIEHMIRRTH D I EICERBL, ¥ 27 0OICR % &Prandtl-ReussBIICHED
EEZT, E—AVINTFUVYILEBELERSNZRESHICHHATZ2ELTRATVYILERELZ, LML
BRSZDRENKILL TWELE D NMIEMNTIEAWV, £, WHRBBHA U N=Ia VIl >THES
hZREBRADOE (SHto=(02—03) (61—03) TZTol, 02, c3XENFREK, F/, BNE
EREA) IHEREINEL, ZOEKRTZEDICODVWTERELELNH D, TITAPETIEIEE ICHEMA
AENLINSDERICOVTERT 5,

ANAOEMEE SN vN—T 3y

I TIIHBEETERED SO DREEEZ D, sx, sy, szE TNETNKY A LRT Y TTHEMS

H, RATAMGONRBEREELZBALFIC—EDIRABETIERIZ LTS (M1aBiB) . BEEMICITEREL
TrescalRBEAEZ BT &L B, =& ZIECoulombDIFIEEE (BRAM CTRER CEY b‘i_c_é) TH-oT
Hu=0.6DHFINSL30ENETEBYIIRI S, EELEHERAKICRIZIETTHEZOTINGERLADYE

NITEMICASEDOITARNYDE—XAY MERERLICARS (B1b) . €T, I TIIEABEDLDICHEHRTIE
Eld—EE L, BELZFELZLABBICEET—FICHENEIY, ISHBTICRBLEZE—X Y MEHRIH
328ET D, WNBIIBRRBAMBAICARZEAEDEDOAREWVIEAE NS VWBATERENISHBETED
ENRR, BINTEIEICDB, RRBAMBAEEREE LGS, WEREESHIEx y z8h&E—HKL, O
RIS T 5A,

HET 350D $=0.2,05,08, (01=o0x%x 02=0z 03=0y) D3IDDT—ADBADERAEH2(C
Y. BRET 2 (ox, oy, 02) XZEEB AT v 770.1,-0.1,-0.06 ( $=0.2),0.1,-0.1,0 (¢ =0.5),0.1,
-0.1, 0.06 ( ¢ = 0.8) MPa/time stepT#H %, < I THEEIZT0MPa, 5T IZ2MPaDBZEZRT., ZDHER
TIRUTOHENIEONS, 1) HEHNFIEEEIOET 2 X TIHEERNORHIEE TS NEIENEE L L\ (stage
1) 01— 03DHEAEHLENREISET 2 EHMENREIED, ZENNITRELEBE—ISNETEDOEAEZRD
(stage 2), o 2tEm GEA) LoD, 02—03 (01—02) ODEAEHLEDNBEICEL, ThoHEM
BET2FATHHMENREIEDH S (stage 3), ZDRER, BERDIEAIE 02503 (01=02) ORREICKR
5, —FBBREINZE—XAY NIERSNBIENICLHIT B, T4abL, EZRWEIGAHEICS W TIEEH
mENn3inh BHAL—b8) OHDFRBMEIN, ZOFISHEHET B EIETERL, 2) Stage 2ICEWVWT
X o 2 DREIFBAINT, IKALIEVWDOH05IC13E, 3) HEFShdih BEEABAT) LBRIND
5 GEEMOTH) XHFIBRICARY, WhdHhilEERET %,

I5IC, AEBOSEBREFICINH2RNEELISREZRIED 2 HEICDVWTHKRET 21T > 7%, Hardebeck and
Hauksson(2001) TIRIES NS ALLIC &K SR WEIS DO EEL SEBE = #HE T 5 HETIEISHLE<0.50%
B, >05D%BETIF02—-03, 01— 0 20ENDOEIIEZIGNELLEZRL, BEOBERITS IRV, £
DEHIOEHADELTIIEELSRDSND I EMNALSNTHR T,

DED&SIC, BREAFENSIEABEEICDOVWTORIZTV, SEOBABHECRERE, ETV VT
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ICDOWTEERMRIELONT,

Figure 1.
a) Coordinate of the simulation in the text. Three types of seismic moment
tensor indicated in right side occur inside of medium. b) Schematic illustration
showing summation of two seismic moment tensor with compression angle
perturbations are averaged.
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Figure 2

Celumn figures show temporal variations of stresses, deviatoric stress, and in-situ stress ratio,
respectively. Coordinate system is shown in Fig. 1b. Colors in the figures are shown in legend.
Stress ratios of given loaded from outside and estimated are indicated in the left and right of
the column figures. Row corresponds to case for different loaded stress ratio. Arrows show
stages of stress condition.
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Characteristics of Source Parameter for Aftershocks of the 2016
Kumamoto Earthquake Estimated by the Coda Spectral Ratio Method

*Naoto Maesako', Satoshi Matsumoto?, Ayaho Mitsuoka’, Group for Urgent Joint Seismic
Observation of the 2016 Kumamoto Earthquake

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

HEOEREMEERT 27-0IC1E, HEE—X Y MM, I—F—FEREl, SHETEAARLEDER/NRS
A—GEWRETDIENERERSD. MEE—AY bED—F—AREBORYT — ) ¥ JRIGBLIAN) Myof 3
WIDEdhiE, RABRTEEHEORBICKS T —EDEEZRZ ZEMHMONTVWS. ZOLIBRERR
=NV IRBEHARTROESDEEAND I LI, BRVEOERAFTAL, FREIVEIBEORE
HFRUORLEDIEDICEEETHDESA 5.

AR TIE, 2016FEAMERIICBITI2REDERDFICEREHT, ZTOOIED318IRY MaRREL
SIEOA—9 AR MVHEICE BRI A—YOHEETY, IR TEDESDEPZDERICDOWVT
AN, fBHTIE, EAMICSomeietal. [2014]DOFIBICH > T, BREHENSEBRANRY MLILE RO, 8
SIEEERIZ B KRR M RAT (AT, RS RERESAEHI-net DB AN 575, RAMESRAMES
BN —TICL BB AN SIRDEH6RICH T 2RERK T —9 AW, 1 -30HzORRBEFICH TS
SNk (Signal-Noise Ratio; SNR)HD 2L E & WD i AFBTHERK T —9#HVWT, #HEE—XV ML -8
WEEFHEOD—FT—RAEBOEIDDERMNT A —Y IR RN FERICLI DA A=V 3V THEL
o, FIMEOHEE— XV MEIBFKBHR LTS EERAEF-netD X WX LRICL ZETEEL, HEE—X
VNS SFHEOHMEE—X Y NEHELL.

RITORR, HEE—A Y MEOI—F—FERHICH L TM«f " OBRICHI BRFNR SN, —RHICHS
néz’f—')‘/0°EU’G%%>MOoch'3ODFa§{%LiEBZﬁL’Czb‘U, BIRIKFH A RB Y 2ERE Ao/, T HES
NEIA—FT—FARBEHMET AV MNZ2AVWT, MEMBZAK ISy 7 ERELTUSNBETEZHELE
[Eshelby, 1957; Brune, 1970,1971]. &% & L3184 XY hDISHETEIZ0.21 -17MPadETIES DL
TEY, &MATEHIE2.6MPa(-10/+10lEZFNFN1.2, 5.5MPa)Th 7. BEICBAERNTHRE L /-KEH
EDISAMETE[Somei etal, 2014] & 8T 3 &, AARDOHEEEIIZEBEHRESDOEDHMBERNTH . —
B, AARTRFMICHERELRIT LLEZ 3, BAMEERENICSVWTEHEHREDRBECERESICNT
ZEERIREENROSN, WINEEDHEE%ZRLZFEBREIIEZENEFN0.47, 0.43). I SIFUERSE
ICBITPMEBEDREAN=ZALEEZDIATEERBERTHS.

HE  BIICEVWT, EIRRAREAN KB ZERMMERROSREMEERRFEHI-net, LHEMEELSANE
F-net, IKFTDT—YEAWVWELL. BLTRHARLLFET.
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[SO9]PM-2
chairperson:Shiro Ohmi(DPRI, Kyoto University), chairperson:Akemi Noda(MRI)
Thu. Oct 29, 2020 2:30 PM - 3:30 PM ROOM B

[S09-03] Shear strain energy changes caused by the 2016 Kumamoto earthquake
sequence: Comparison with aftershock activity
OAkemi Noda', Tatsuhiko Saito?, Eiichi Fukuyama®?, Toshiko Terakawa®, Sachiko Tanaka?,
Mitsuhiro Matsu'ura® (1.National Research Institute for Earth Science and Disaster Resilience,
now at Meteorological Research Institute, 2.National Research Institute for Earth Science and
Disaster Resilience, 3.Graduate School of Engineering, Kyoto University, 4.Graduate School of
Environmental Studies, Nagoya University, 5.Institute of Statistical Mathematics)
2:30 PM - 2:45 PM

[S09-04] Space-time separation of earthquake activities in the 1998 and the 2020
Hida-Kamikochi, central Japan, earthquake swarms
Olchiro Kawasaki' (1.Tono Research Institute of Earthquake Science)
2:45 PM - 3:00 PM

[S09-05] Swarm Activity in the Hida Mountain Range, Central Japan, Started from
April 2020, Followed by a Dyke Intrusion Event Inferred from Crustal
Deformation
OShiro OHMI', Takuya NISHIMURA', Manabu HASHIMOTO"  (1.Disaster Prevention Research
Institute, Kyoto University)
3:00 PM - 3:15PM

[S09-06] Spectal change of the deep low frequency earthquakes near Yakedake
volcano in May 2020
ODaisuke Kamata', Motoo Ukawa' (1.Nihon University)
3:15PM - 3:30 PM
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Shear strain energy changes caused by the 2016 Kumamoto
earthquake sequence: Comparison with aftershock activity

*Akemi Noda', Tatsuhiko Saito?, Eiichi Fukuyama®?, Toshiko Terakawa®, Sachiko Tanaka?,

Mitsuhiro Matsu'ura®

1. National Research Institute for Earth Science and Disaster Resilience, now at Meteorological Research Institute, 2.
National Research Institute for Earth Science and Disaster Resilience, 3. Graduate School of Engineering, Kyoto
University, 4. Graduate School of Environmental Studies, Nagoya University, 5. Institute of Statistical Mathematics

WRADEATRIVF—ZAVWTHIBRENERT 2L 2ERT DL, MEREBNICERLELEAT RV
F—DRHEROSMIT DI EIE, WEOREAN=ZXLEZERTZLTEETHD, AFRTR, EAHITX
WE¥—DIEHMERE L OBERIMNEVEEZLONITAMEAIRILF—ITEB L. 2016FBAMEICK 2
TAMEAT XN F—EE, WRRADIRTEBESHBE L TESFMEL 72,

HEROEAMEAI RN —BELCOEBAIHERDZICIE. HEICKZISHECEEREANBENZ 0
ENDH B, MEROKHZTICDOWVWTIE. GNSSERIIC L 2thEROMREMT —IDSMBIRY ETILE
WEL, LERBEERARELTIDITARY EFTIVICK ZRDMBARADOB AL HEAHE L, —H. B2
ISHDAEE (EISHEOAFRM - [GHLL) ERRMIETRET Z2HMEOA DI LBHSHERIGEEL. DM
WEZHMBZ &LV, ZZTERIPRETIE. BEREIBADEZICDWTIETerakawa and Matsu'ura (2010) I
LBIEAM Y N=2aVDFEREAV. BRIENOKRE S (FHBAOEBEEICRD SIRE L. OB, i
RRDBEMEBGREE L Tu =0.0,0.1,02 04%FEHIHEL. TNhENOHBEDOEAMEATI XX —BE
DECEEEHRL-ET S, ZOERPHDNY—VIEEERADLRIVICHIKET I &”Dh o7k, &
RIENDKRESHPEATHD I L EBHKT D 4 ~0.00FE, CAMEAT XX —EERLTOHBAMTEM
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southwest Japan, Geophysical Research Letters, 47, e2019GL086369.
https://doi.org/10.1029/2019GL086369

© BxEZS - S09-03 -



S09-04 AAMESA22020EEHEAS

Space-time separation of earthquake activities in the 1998 and the
2020 Hida-Kamikochi, central Japan, earthquake swarms

*Ichiro Kawasaki'

1. Tono Research Institute of Earthquake Science
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Swarm Activity in the Hida Mountain Range, Central Japan, Started
from April 2020, Followed by a Dyke Intrusion Event Inferred from
Crustal Deformation

*Shiro OHMI', Takuya NISHIMURA', Manabu HASHIMOTO'

1. Disaster Prevention Research Institute, Kyoto University
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Spectal change of the deep low frequency earthquakes near Yakedake
volcano in May 2020

*Daisuke Kamata', Motoo Ukawa'

1. Nihon University
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Mapping outer rise faults in the southern Kuril Trench

*Shuichi Kodaira', Tetsuo No', Gou Fujie1, Koichiro Obana’, Yasuyuki Nakamura', Seiichi Miura’
, Kentaro Imai', Toshitaka Baba? Naotaka Chikasada®, Yuichiro Tanioka®

1. Japan Agency for Marine-Earth Science and Technology (JAMSTEC), 2. Tokushima University, 3. National Research
Institute for Earth Science and Disaster Resilience, 4. Hokkaido University
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Crustal structure in the Kuril Trench subduction zone off Hokkaido,
Japan, by a dense linear OBS-array seismic survey

Ryosuke Azuma', Shuichi Kodaira?, Ryota Hino', Go Fujiez, Koichiro Obana?, Fumiaki Tomita?,
*Yusaku Ohta'

1. RCPEVE, Graduate School of Science, Tohoku University, 2. Japan Agency for Marine-Earth Science and
Technology
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RTBIED, REGEFREINSHALHERYDDOHDZ. BREEICHETITEBETCIEITL — MERBE KM
EORENSEIOFELANICHERBICEVERT AN, RiHEICFELIL Tslip to the trench'Z#2 Z 91

ML H S, BERIOMEZXNBEDERIIINS DEFMKIBROEMOI-DICHEICEETHSH, H
- FTEBBELD, BEMES (OBS) OMEKEDOHMDEZHICHETHRTH L CBES R TUWARL. Kif
RIFERMERLFOREAHTEBEHOBEREZBL T, RILAMEZRIETOMREEE &ICTL— MR
AEDEBEE R IRNYOBEREBRTD2EEHIC, XEETL— NDLAAFBEOERERDHDDIIEEH
HEd 5. REAITIIRIKREDEEHICEREA R EFBOBSZEAL, AXEOHEES X —J Do fEER L
=H - 1.

BEFREIT2019F IEFIMBAREED Hhuh ] KR19-07HBS LU T Z$H ) YKI9-12fEIC L Y

EfeINiz, 799 —F4 AEHSBEHEZBETTEINIRNELEICE 22K208 kmDHIFFA WL ICOBS 80/
2 kmBERTHREL, MBE7,800cuinDIF7HYT7LA%5200mEBICERELL. BIEERARIC, <L
FFroRIL-NAROT7FVAMN)—=T— (£2R5.5km, 444 ch) Z#8Bii L TMCSREERES

To7. BEBELUERTIERE, 50mREETHEIRELZT >/, 2 TOOBSTERIERH707200 kmiZh7/=%E

MR PR MEIAERA S, 44,261 EDHANY EEFL. EFICIE, ENTEE,SHBEER, SL—K
BRMHE, BFEFEORKEE BHON32EIER SN,

AFRTRPREE (Vp) ETIOHEICHEERA »/A— 3> (Fujieetal, 2013) Z#FH\W, FEETIL
DikEEAEYTHILOE BIZIE, Korenagaetal, 2000) IC& > TFHE$ 2. & Z TIE500EDHEET
WEEBRLTA N—YavEFWY, x2<1.1 (RMSERKEZE 60 mskil) %7 L492EDTE % R

ETFINE L. RRETIOERERESHS LUDBET X MDD, BBRERITIERS25 km, BEBRITIE
RS20 kmLUXTRLARETERLE WA D, IHIC, ERYY EYJE (TMM, Fujieetal, 2006) IZ&>T
REGED T EHRE L.

473 (Nakanishi et al., 2004; Fujie et al,, 2018) #SR L REETINE2MBRY 5 &, EANETORE
ERICHIE EER A S EBEIC A T THREEELARDO AR E WMEVpOHEY (2-4 km/s) B2/ L, BEH 530
kmOEETIEREFEFTL—MEIZY Yy DRICHHT 2. HBEBO TICAED/NS WEERE (4-5.5
km/s) & Bk (5.5-6.5km/s) B0 Hd 5. BELEBLEICITOTFROFHEAH Y, MCSEE CHERT
ZZEAMEROEMBEOOHRE —B L. BEIMEICHRELLZEMEIR, BUWIL— MERBEBEZDROHIC
BRI L — P TFENSERBINEELTWS Z & ARE L (von Huene etal, 1994) , REEBEI1973FERE
HHEOHIRIBICHZ I EEFBELARV. ABLKEABE THZRILHMESREICEHEEMBENGFET S
(Kodairaetal., 2017) s CTHi@T 5. S, Vv VREBYOEY 7L — MNERBAIORFEELEDH T
RALM AT AR E LA 38, IREHHslip to the trench'2#8EI L5 35 THEINERT 3.
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MARACKEFETL—MIDOWT, Vpofme EFERN & OBICEKREVEREEZRH L. HEEERRS
HDOTFICKELREELRAF OEFMBE2RE (4.5-6.5km/s) , ZOTFICHAEHI/NE L EVp (6.5-7.5
km/s) DEEMTZEIBAZNFNAA—U I N, MCSHEICE DK EBEETOTHRATFTOYY ML
VplE#7.5 km/sT, FEBEBEDHEZEAD~Y Y ML (78.6 km/s, Kodaira et al., 2014) & W ARICIEEET
Hd. Thhsd, LAHAAFNCEKELETY MDD ZDXEEEMTILARAATWBRERFIIRA SN, —
HT, TMMIC & 32 EHREAMCSEREICEEARFEER TOSMIFERBMISEL. ZOEREREIHFO
A—RMLETELTVIRBELRESEE (Fujieetal, 2018) &FIFELWVWI END, VEDDEIREL
T, YV MIREBOIEKELICKYIRE - MLEICEADH 2 EFmERE (R - i, 2008) '
MEINZEERLTWBARNELH .
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3-D structure and seismogenesis in the East Japan forearc derived
from S-net data

*Dapeng Zhao', Y. Hua', G. Toyokuni1, Z.Yu'
1. Tohoku University

So far we have used the Kiban network data of suboceanic events relocated with sP depth phases to study
the 3-D P and S wave velocity structure of the source zone of the 2011 Mw 9.0 Tohoku-oki earthquake
(Zhao et al., 2011; Huang & Zhao, 2013; Liu & Zhao, 2018). Significant structural heterogeneities are
revealed in the Tohoku megathrust zone, which are correlated with the distribution and rupture processes
of the large megathrust earthquakes (M > 7.0). However, the structure near the Japan Trench is still not
very clear. Recently, we study the 3-D velocity structure of the entire forearc region off Eastern Japan
using data recorded by both the permanent OBS network (S-net) and the Kiban seismic network on the
land area (Hua & Zhao et al., 2020; Yu & Zhao, 2020). We used a large number of arrival-time data of
local earthquakes during June 2002 to December 2018 recorded at 480 permanent stations of the Kiban
seismic network and 120 OBS stations of the S-net. To conduct tomographic imaging of the East Japan
arc, we selected many well-located local events that occurred beneath the Kiban seismic network and
many suboceanic events that were recorded and located by the S-net. From the high-quality
vertical-component seismograms recorded by the S-net, we picked P-wave arrival times generated by the
local offshore events. The picking accuracy of the arrival times is estimated to be 0.05-0.15 s. Only arrival
times of the events with well-located hypocenters (uncertainty < 3 km) are used in the tomographic
inversion. The tomographic method of Zhao et al. (1992, 2011) is used to determine a high-resolution
3-D velocity model of the East Japan forearc. The well-determined geometries of the Conrad and Moho
discontinuities and the upper boundary of the subducting Pacific slab are considered in the velocity
model. The general pattern of the obtained tomographic model is similar to that of previous models (Zhao
et al., 2011; Liu and Zhao, 2018), but our new model reveals a low-velocity (low-V) anomaly near the
Japan Trench off Miyagi and Sanriku. The mainshock hypocenter of the great 2011 Tohoku-oki
earthquake is located at the boundary between a down-dip high-velocity anomaly and the up-dip low-V
anomaly. The slow anomaly at the shallow depths near the Japan Trench may reflect low-rigidity materials
that are close to the free surface, resulting in large slips, weak high-frequency radiation, and the high
tsunami on March 11, 2011. Our new tomographic model can explain not only the large slips near the
trench but also weak high-frequency radiation from the shallow rupture areas.
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Seismogenic source fault models in and around the Sea of Japan

*Hiroshi Sato’, Tatsuya Ishiyama1, Testuo No?, Kodaira Shuichi?, Naoko Kato', Johan S
Claringbould, Makoto Matsubara®, Akinori Hashima', Masahiro Ishikawa®, Takeshi Sato®

1. Earthquake Research Institute, The University of Tokyo, 2. Japan Agency for Marine-Earth Science and Technology,
3. National Research Institute for Earth Science and Disaster Resilience, 4. Yokohama National University, 5. Sapporo
Regional Headquaters, JMA

EIC201TERILA K FEERIE IS4 D BREXELE, BRBAFTOREXBICOVWTEERI NS &
o, EOREDRIEDERIFEETIONEWVI)RICDWVWTIE, EROTREISTHELEAN S HES
NTW, 2013FENSRASNAXEREED THARBMHE - FZERAE OV M TR, REEHERE
BEEEEHE LA RESIEEICLY., FE - SRMBETIIVABEL, B - BEHETMIZE VI AHET
Mt AERTER, TITR, SHAFEDTAOY IV MIL>TELNAEERMBOEFRETILE, TN5DIM
MmiEE FOBBICOWTR B,

REGEMEZFET —FICDVWTI, EFMERAREEORAAN ) —Y—ERBEIT7HVICLYEEL., A
FICDOWTIKIEMIA M EZRZA T, 2-4kmDA MY —3 %1950 cuinch®T7HVICKWERE LA, £
fo. BEMAIRE L CBEMES EELORIRVATLAEZRBEAL, T7AY - (47014 ROHBEZIRE
To7e THLTHELNAELEEREDT—4¥E. BHARREOREFEORFEMERET —YEAHLE T,
R - MhEREEEIERT S L TCEELABR A,

ERMBOFIRIZ. BRBEREOT I NZ VR EXELEELAB L TWS, BEREHREISEEMRIFR
INEERBEEXMBR. £ L TKEMBRARDY 7 MFOEENEEREEBED RN SBHLMNMIAR >/
EIRRELRHERETH D, KEMBOBBICEZ XYy F V7 EBFMRBAERTI2EREEDLEFICKY, KE
Rk & DEREBICIE. U7 MOAMAICIER L ZBEROBEREATKRINDG, ZOEIZDOEDEHRENRSZT
T & ), KIRELEBRME S5, 1983FARNEBHEMEIXI S LIEDOHITHS (Noetal,
2014,EPSL) ., BAREBOHLKIE, EHD Y 7 NADFEIC L > GER SN, & ICILBXRDOBARERITIERK
H- LR P FR-LE 7 + v Y BRI, =1L M5 7 (Ishiyama et al., 2017, Tectonophys.) % &2 1) 7
MEEL DT %, LEHATIEEREHFLACER/IIERTRE, 2HNLETHD, INH5DY) 7 NIET
ROBIBLVEFBVWPEREARTH - TEHMAEAEZEBH L., FLMBLEHTIEVHEBBOLMFBICE Y AL
L TR KEMBZDOELEZTRYT, Y7 MlE KEMBRORERICIIMERERICERE H DERAEDOEREE LK
I, 2007FAFAEAHEX IS LEAHEDHITH S, /. REHBRANDY) 7 METIEHBFRAEDEKTICK
Y. BHBETEITERINTWS, U7 NEOKLLUADEBEDHBE I N KEMBRBTIE,. N—T75F—AX
VHAEEBNICHE SN, Z<OERMEBIITAEDOHES A>TWS, BREBREF-LEAXROBXREBAFT
&, REFETEY OEEAE &R BRBOILKRICEY., )7 MAIICHERINZEMBEDS, ZORKELET
NERDERIBTWHERMEBE Y, MIBOES XV MIEREHEOEIMMEICK > TREIShTW 3,

AR BAAHROEARERIBTIE. FArEARIMDIFETEY DLERIC & 74> TA L BRI Nz KREMRE A 5

L. AEEAME ETAREMBEIER SN, RILBXREXREZCERZDIFE. EEBENS 7 TORVEHERER
DRI AHDFEIET 26MafRE X T, BUVEILAAI S DEMER 2Z17/-2 & THD, 6MalllEd
NNW-SSEAEDEMEGAIE#E L. IFIFEELREAAOHBAEAH L, TD®R., TMallEE71 ) EY
BTL— MNOEBFAOEICEY. AEAXRINE FITREEREHEINEIBEE LTHEEHLTWSD, BHE
BRRICLENEEE L TV BB OIS ERBIIC DRV,

ERMBOBEFKETIOBRICH>TE, FRFELEICL > THEBSIN TV I BREMBOBREER
L. ZOfs, BEMFED/NG —2 P& URROBRICK VREMBZME L, MEDTRRIZ. EXBICE
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Hi-net7s & DEAIREIC K Y KD 5NDI0ICHE > 72 A8 (MRIFH, 2020BEZR) | BIHED TIFEAEAKE
BTHZH, EBROBRMENES S 71ICEEIHEBREAOLAOV—BEE L THE L, KBE
HERADY 7 TR RS N REMBRE D ISR, ZHREENFA LB TIEDIONRLS., T LELEE
BIBETIVICERMIETWS, EFEMBOIRYAIZDOWVWTIE, BIBORBE A £ &IZ, Terakawa &

Matsu’ ura (2010)DBAT YV VILHSLRDTWS, ELICHRBEHTIXBEICISABIRECERLLE
B, TRYABDORWVWHAEETHD, INLOERBETIVIE. BE - EBFAOARST. Al
F—YICEILKEENAREB T L — NOERTETILTCORAREDOTAEAHLE T, EBTL— NRBED
REFRHMIOVWTEHEEM T 2D TH S,
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High-resolution tomography analysis in north-central Kinki region

*Shinya Katoh', Yoshihisa lio?, Junichi Nakajima3, Hiroshi Katao?, Masayo Sawada?, Kazuhide
Tomisaka®

1. Division of Earth and Planetary Sciences, Graduate School of Science, Kyoto University, 2. DISASTER PREVENTION
RESEARCH INSTITUTE KYOTO UNIVERSITY Research Center For Earthquake Prediction, 3. Dept. of Earth and
Planetary Sciences, Tokyo Institute of Technology

e A FRALER BN ESEEAER AN TH D, COMNBEEFIIFEOKERICA > TELTEMIC
LA ZFETHZDEWVWI ZEDHMONT WS D, ZOREIFEASMIR>TWRY, £z, ZOMNERS
PELCTWRETOTHRMRZICIIHEREREDEVNE CTHIBEELSERFNEADEENHALNMIR>TWS
(K. (1994), ingk - fib. (2019)), CDMEREEEDOSERFTMOKEE L TREDES I EHINTWS Z
ENL, ZOBMNEFEEREOEENEZL OGNS, TIT. KFRTIHIOBNIELAE L TV SIAHM
FdbER D EERMARICH (T B MBEREEEE & ROFMT7 AT MEET IL(Takei. (2002))5 5 FRIAE A HETE
L. BN hEEEBORREESMCTEIEEENE L THBITEIT> 7

I EHh75 F b EB IS IZERA SRR km OAF M EEAMECESR > X7 L) = - fi. (2000) ' EBEI L TL
%, KR TIE. ZORBMEHBEE Hi-netR EIC L 2 EBEAET2009EHL 52013FEDMICINEFR S 17z
ERFEEBWT, Zhaoetal. (1992)ICL 2 EENES/ S 71 —Bf%ET o7

HEROEBEAREBWZNESS 74 —BFDT ) v NERIE. ZOERABRTH 5820 kmiCHIESh
TLEID, AR TITER =ERINS kmORABMEEARBICLZ2T—9EAWVWRETY Y Y RERE%ES
kKmICERET B ENTE D, ZDD, AARTIINES 71 —BFETOIEEDT ) v REREKEAHE
5km. SAEAMA2 kmIZFRE L. ETHRLY EERIGE TR AFILBOMEREE#BEE KD,

ARERTIE, BREETCKOLMEREEBENSFEM7 ARSI NEET N EZRVWTEHERARGEZHELL
BREBA L. MNERESORRICOWTHRT %,
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Wide-angle seismic survey off Muroto in Nankai trough

*Gou Fujie1, Ryuta Arai’, Kazuya Shiraishi’, Yuka Kaiho', Koichiro Obana’, Yasuyuki Nakamura',
Seiichi Miura1, Shuichi Kodaira'

1. JAMSTEC

TL—MNEAHRAAFTIE, EXMENS., HMUNMEE, EEEME). 2L CGEHREEEYET, BFEITL—NE
AT L — NDOEBERMTEESHRABVIRKNIREL TV, BERHEICIEHREMEEY LBEOHMERLES
FRUTHRAINZRE, INSDEZHKARTL—MERBYRRIESEWIALSHADOEEELAHY., EXED
REANZZALZEBTZEVHIHANLE, SHRABYVIRREZ L — MNERBTELZBYVERKE L TCEHE
HICERT 2 EDEEENM BRI TVWS,

T714)EVEBITL— I PERIETFISEAADEBNS 7 - TL— MNEAAATIE. BEAZEICEBRAINTWL
ZMBRELEBRBICIMZ., BEEREH Rt HRAICERITEBRAIATWS R Y, MEBRAHFREI,ERELE
BETHD, TOHER. MBSV T ADEARMENTI00~200FEERETIRVIRLEBELTELZE., ZOEREIX
TIOAY MIRITONZDEICEREBOEI A Y N EENT 2560 H B &, FLERBMESCIO—X
)w TREZSHEBD > WBURKRIPIEELTWSR I ERE, HRATE>EHTL—MNEFRBYICEAT 258
EENMEATWEEBHEO—DTHS, MAT. BFRHAARKELEICL > TEHOBEHIBTHEEFRERRD
ERINTELIET, EAREC T VEVEBTL—MNDODKRKBHAIRTEENPESMIAR>TWVWSE I &R
E. MTEERAREIEEICRELELAAAFTH S,

LHh L. INSDOMBOERICHEWN, BETL— NDOEEE)., 7L — NMERBOWMR YN, BERBER
E, SFEITFEREROEESHNABEICL > TREMTONZZH AT L — MERBYIRKAQENICERT 3
ICIE, ERELWESISICHEMICTL— MNERMBOMRPYMELREEZIBEL TW K REEIGHDZEHD
Mo>TET,

ZIT, BERERAREETIEIEE NS 7EB2A0MTEEMRORF 2B L. 2018FEEI SH-RKIR
BETRBLEBERESAFREZRABL VWS, CORERRIF. RARAMN——4F—TILERAVEREBEZR
TTHERRIEEBEIRERRE. ZHOBEMES AV HAERHNEREITEEERERRLIORD, TD—
BRELT, 2019F11B~12A. BAEEFHOLIEEETIENZBERFEOS X Y 2 #t) 288 TEEME
ARV HERBEINAESEESRNEZREL -, TEETBLDOLHFAHICERLTERI N EEREO
EXEYTHDEEZSTHY (=& A1E Kodaira et al., 2000, 2002), AHZE &R TIE ik AHAT B ILAHED
BRT7L— MNERMBORRECEULAAAHDEEMEDREZICEZ 2HEREEBEL. ORI THERINT
WEREMEREMEI /R E 7L — MNERIMEFRE S LBERT 22 & 2B L. 2kmEROEE = THREMEET
ARET AR E 2kmBR T2AERE L 7=

BEMEOSEY THELEER., TOPRBEZRAICKEDSZB/ICEI >TZO2OFEEY ICDINTWVWED, K
HAETEONIHLVWT I ZAVEERMES S 7 1 —BINOBERLN L. ZOFRBOARICIITFEZ2HE
WEEOBEEEHEDHZ I ENDAN>TE, IORBRIE. BEBMPOSEY THETEEIHREZIONT
WESWEEMRTOERCE S THERINTWE I EETRL TV, RERTIE. NBEREZAVHE
WANETS 74 —BINICKUBONAERBRHARTHEREEBEET L ETICERET .

SR BEEAVWEA UNR=Y 3 VENICK Y 2RTHERREBEET L EEBEL L TW L, [RMIC
d. 2TOT—92RAVWTIRTHLRBRRICEED ZEETH %,
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Temporal variation of seismic velocity structure in the vicinity of
shallow plate boundary in the Kumano-nada region

*Takashi Tonegawa', Suguru Yabe?®
1. JAMSTEC, 2. AIST

BEEEHRIMEOKREICLY., BETICHSIT2HEERERBEDREAZILOEFHIRESNDDOHZ (HIX

I£. lkeda and Tsuji, 2018; #4R)Il - ftk, 2020, JpGU) ., LA L. H£ITHRTIEREREFAL WS

O, EOFITHREDHBZEIBETVEIHIDOEELI# L WEVWIRBERSH D, TITEAARTIK. BEiE
NS DEICERBINAME - SEREVAERS X5 L (DONET) O/ A XEHFICHERFHE42ERL, BE
THOORIEEOHMEAAEENE I DALz, B LRIEAZEFNICHETZZENTENIEL. ZDEE
DOEEDHEEICET 2BREMET 22 &ATREE A D,

A L5 E8RIEDONET1 (FEEF#) DA wEthESTEEET. BREIZ2011-2019FEKEFTCTH B, Y 7T) v
JEIRRIE100 HZz T, H 4 NEIBRAZMIE L% (Yabeetal. 2019) . SOMBIZ & IC ETEIKS & KEMD %
AWTFavihYaz—rarvl, ZOWNBEORKFEE30HBRY v 7§35 & TPsREGEOHMEBER Az, &
DEE, KERDIETL— MOERARE (N302W) ICEEIS i, R9 v 7RFICIRNBIRENEDFEI NS
Bk L=Dh%ERARSB O, BEBEORY v 7 ER A2 ZBASTOMEREEEE (Tonegawa et al.
2017) ZHWVWTRSIAMAICE#RL, TOBEREBERBICLIBREUB TS5 & TREEDRE.
To7%,

BRTIE, FIERLIHESRICKRESNAZ6HARICBWT, BERECTELONAANAEAREORSNE (I 2 TE
FANRERE) « DIRME, EFEMMRICHIET 2 EEZZO5NZIEROPsREEAMHETEZ N TE
oo TZT. TAIPRBEMEICHIGT 55 DIEEREFE3-6 Hz T, JEFEHRICHIST 25 DIE2-4
HzCHIH TE =, CORRMEHOEVEEINFNOEBREDY v—TXRAERMLTWEEEZONS, £
oo TDEDRPSREVEDNARLICKRET Z2DONE DN AR 57260, REFBECTITONAEEREDEHEEH
WTPsREBEOMEB #EH A& T3, 3-6 HzCIHERIDOREE AR TE L, TDIEMD, /A XEBEHKTHI
HLEBDIEPsSRESETHZ EEZI LN D,

BREZILDREREBRT 27200, £, TAUISLUDIRETEDL S5 DPsRETR % Ps,. SBF MR EEmH
SDEDEPs,EEHEL. INOOERPINSDEDHBELEARSZ T, AMELEE L — MEFRE
EOREEILEERT 2, £9. MINELHRERICEKES N/KMB, KMC, KMD T, T(Ps,) &T(Ps,) A RERHIC
BAMER GRELR) ICHBZ e ok, THEFRII - i (2020, JpGU) THRONIAANEI RN
IKEEERLTWREWIREREANMNTH 2, F/. 2016FETBICRENBT(Ps,)PT(Ps,) D LR (RER
$) 132016 F4FT1HO=ERHMHBICNBET 25D TH D, TO—H T, T(Ps2)-T(Ps1) TIEREAMICEAE
T 2L DR TERD >7D, BAKKMDI3TIRZAO—EDFICELT 2N RIRR % MR
THZENTERL, TNIEFIR)I - b (2020, JpGU) THRINZEDELBUTWVWSEH, KHFRIC
FoT. TAUTPZOTTHMERRENEILL D DI ENRS N,

HEE AR TIE. DONET (BhKBHZIRAMHFUAN « https://doi.org/10.17598/NIED.0008) & U &R

B - REE - mBMEOESMTMEMR IO T/ M ICE > THBEIN T -9 2 FRALE L, ko #
SRR R O—HEFE AFMRE DEMRO—MEBICH D RAEZEEOMEA] (19H04632) DBIMZ =T
Flr, EBLTRHBLETET,
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Receiver function imaging of the Philippine Sea plate subducting
beneath Shikoku (3)

*Takuo Shibutani’, Jun Nakagawa1, Airi Nagaoka1, Tsutomu Miura', Yusuke Yamashita', Ken'ichi
Yamazaki', Shintaro Komatsu'

1. Kyoto Univ.

1. IFU®HIC

BN JETRETZIEAMEICOWVWT, BRECEEEERIGDOENY ZWHEICHTE L, HERECRE
FOFHOEEEZ LIF2-DICIE. BRBERZ 714 VEVERS TEIEPERMELNSHEE S ER
DICBERRICH-2HEHDOBEEZSBEICHET 2 EMVETH S,

Brld, V=TT LA80, LY—\BAB@BASLOCRERERNES S 74 @BITICE Y, RBFEXE. mAM
BLUVMEEOHTEREEZSBEICHET 22 A TE L,

SOk, aiElicslEfEE,. PETOL Y —N\EHEEROBERICDVWTHRET %,

2. V=77 L A&

METIE, BERBMEE & SRR FH 2 /0BG — K FAROEER (Bfz—#&)IXKE) cEEHEBIRR
AFHEENEE-—AFIRTY =77 LA 8%ZT o7, WINBARGEEOERHRAREEH T, SRR
ERRA KI5 kmiC7/ 3 £ O ICERIFEAIR ZBRE L 7=,

B — ) IXETIE2014F12BH 5201 7F2B £ T, EE—AFAROERA (#MLU—KESXME) TIE2015%F
12AD52018F12B X T, EE—AFIROAEA (WO—FEFXMB) TII2017E3/H52019F18 %

T, WINhE7TRDERRRAREZRE L <,
FEEFHARTIE. BAERMIMOSREMES (L-4-3D. Serceltt®) DEIEEHN%ET—4 0

#H— (LS-7000XT. BILIT R, 100 HzY% > 7Y > J £7<IZEDR-X7000, EEt RFLEL, 250 HzH v 7
Do) ICERINFRLE, T—Y0OH—I3EHEANY T —CREL, KEELTRETDIA 751 VEH
H{To7=,

2020F AR ICEANRTEF KRR S A+HBEIERERIT TOLEFK—BALIERERXEIC7 DR
B R ZRE L7, 2022 3R X C2FMHEAZTI>FETH 2,

3. LY —/ AR
Bl —KF AR EE—ATAROHAS CRFI N EME R AAVTL Y —N\EfE RO, L

N\ E R, BARTOSKERENERE CEKRSNSPSERBRZMEH LR THS (A - i,
2009) .
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T LI, [IRFOMEREEHEEIMA2001 (L£E - ft, 2002) ZAWVWT. L o —/\BEHROBFFE# %R S T
L. ZHOBRASRTEHOMEBICH L THESNAL Y —N"ERORIBEZLBEOEMRETERT DI EICE
Y, SEEENEREDA X —I%ERDT,

BE—KFARTOLY—RBHEAA—VICEWTIE, BREBOLEEEALOND 74 VEVBIASTHD
EFERED. BEIMEDRE30 kmBENSEILEREEHOILEERR (N.HKBH) fEDRE45kmET
BB CH D, TD6~8kmLAHICIE, BEETHZBFMBOLE. §AaHLET71YEVEBRASTOLESH
BRICRONS, CORBRILSHEERBTO74VEVBTL— ML 6 REOEMATREARAATVNEZ &N

Dh ol TNICH LT, KEEFREIE. PPRBEERTIEH 2. BREZETOBAFEYUR (NHKTH)
IEDRE35 kmD SBIFEHEDRERESI5kmETI7 4 YEVBTL—MDEAZEY EAZ LI ICHHBLTL
I ENTEEINT,

RE-—AFURTLEFETIEIEIAERETHY . REMMETITRI33kmIZ, AFHMETIEEZ44kmICR
5%, BMECENETOMINEA R (NIKKH) ~BEEXABEREOMSER R (N.YNDH) TIHFEZ30
KkmETEHLAR>TWS, 74V EVEBIAZTOLEICHET 2ERERB LEIZ. BFEFERENDG6~8 kmLEAIC
BEonsdd, aMEVOEOELER S (N.GHKH) #f0 & LT, SHERLBTOARILENR S

(N.MTYH) A SMIIEBBSREFTCORBICIK. 74 VEVEBERAZTOLADE SICEAICE Y BEBRMEEES
rTEARONZ, KEEFREIE. FEERANSE, 20 kmBORSICR SN2,

g
By KRR, IR, EERMHERMR. 8MK2E. ZHRZOEEHIROMET—9 5 FHLEL
7=

© BxEZS - S06-08 -



S06-08

BAMEZR2020EEKERR

200 \
KF
oty \
; — \
“E~ % = %
- - =1
150 NHKTH = o)\  /~=~ 7 =
: v: -~ \\ —_[-7\\// r
' ) , — N
e, NHKBH 1
r ! 5 \\\\
B | o] / { N
100 - - |z 7 < ’ / NN
L

Y, km

-100

-150

© BFREZS

- S06-08 -



S06-09 AAMESA22020EEHEAS

The P and S Wave Structure in the Shikoku Region from GA-based
Simultaneous Determination of Hypocenters and Seismic Wave
Velocity Structure

*Kota Murata', Motoo Ukawa®

1. Pacific Consultants co., Ltd., 2. Nihon University

T.1EC®IC

KERBHEREREHEEIX. ERRECIRTHEREZEBSHEDETEMEREEHSEE LT, RETHE
ERREERALLTWVWS, BAMEAAVWZKERBHEREEBEOHEICEWVWTIX, EREMEREE S
BRSRET 2 FE (FlAILCrosson, 1976, JGR) A LIKLIEFIAThTWS A, BEA2BEELATNIERSR
W ARFFRTIEGA GEEMT7ILTY XL) #FAL. BEDRIME L. WEREEREEZHET 2FE%H
L., mEHAICER L, ZOHER. ZELARELTEBE. PE - SEHMEREE., BHABEEEZSDZ
EDNTEL,

2.F%

BHOBRARDOPKRESKIERLT -y 2BRAEE L. BREBAUSFHERE. PR - SEERE, BEEZHET
%, WERKEEEBEIICAZERL THET 5, BREBARMBEEIR. CGAICBVWTHITY 2 8MEREE
BIEICDWT, #)I - flh (1985, HE) OFEHICLVRRERE T 5, SEIZMEEMT DR S 50kn L% DiHE
ERRICHTE - ZREBYY MVOMEBREEBESEZHET 2 & adlHi.
WEREEBEIRICRY LD R6BHEIEE L, ZMBE (B1BEH2E) RURRIBDECE ILHERE
E. BELHEE L. CADFTETIH., ERMBUCOWT, BREELHREL. TOHERNICT VY LLRKIE
EHERT ZERPEBGHTILTY XLZ2HA L, SEOHETEZIEADOFHREEZ5000, HEHKE10HA
&L, BREPERBHKZENRD EMCADELIICKRELTWDS,

BE. MEEES LTEABEREEBEDOR 1 HAORREH L. FEIB~FES5EIX. BEH5~10 km, PR
HEEN6.0~8.0 km/s. SKEEN2.5~4.5km/sTH?, £-BAKRMFEMBIE, #E LR S(AYKH)DPREE
RAEEZO0E L7,

3R EERT—4

AR TIIKERBEBEIOEVWEEZONZMOEMAZNRE L. HRE LABEBRIKRT—TILEBR
T—INBERL., [RT OWRAER OB KB ERMTRAMOHI-netEfERE T —9 D 5B H THREIL 7<%
BAT—v &L,

REDE0kMELEZDHED SR RIIHICTEZLIFROTICAML,. PRESKRESICHRATESZHREELT
M2~4ADEEDHE18E % EIR L 7z, Hi-netBAIRISMEM S DISERA R % BN L. FEAROUMBIREZE
Bzl [RT ORAMED H 23568 (SHEIRF 23 L. BRAEDL 2 WGEIERRIL 7.

4. %E5R

BOoNMBEREEBELZMICTY., BURLFEDR, FIBRUBIBOMBREEEBEZETNENLE
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AR RO TERHARICT IS L TWBENRE L TE LN, L& s TEBBRDERDZEIE21.3kmTH

%, BESBIIERHEDRIAMET 2-HODETH DN, BONLBRIFPENT.5 km/sTRLET Y ML
EREEELTIEEPYRNEV, COBEY Y MIREEBEEZ D EEFREDRERIIE33.3kMTH 3,
Vp/VsICEB T % & 3% (BIBEHLE) 1F1.71~1.73L BMIELC, |REEB~YY ML (FE5B) 131.84¢5
WEAF SN,

B REEE (EFREICRT2EEME) ERICRT LIS, MEHRRSTEA, FREMASENZEEE VD
EAAPKE., SEEHER5N 3,

5.5

AN - MEF(1991, BHARZEMARBKE)ICK ZPREERETIE. LEHAR & TEHRMRRDIERIE20km, LI
R DPRERE [£5.5km/sH 56.4km/sE TN, £/, EHREDRI%#35km. REEYY MLOZEES
7.8km/s& LTW3, SODGERIGMEREE., BEL HAMNTH S, AN - @EF(1991) TIE TERH R DH
EREE T EEMRICHANEEEBICA D ERELTVWED, SOOERIETERMARDMERERE OFHEE I
EERR LY RKEVWCEERLTWS,

FARHEEOMIEMIE, HERRPIASEHNDICLAD > TEAERIEVN EERTIEND, LARA
E724VEVEBETL—MNOHRIFELTWERIENEZIOND,

6.£&8H

FEth A DOPK - SREE#EEKERBEEEREL. EGHNT7ILIT) XLEZFRHLTEELE, 5N
PREEEEIEZ. INETOWREBMMWTHY ., ARROFEN AR - ZLEE YV MLOME R REEEH
EICBEPRIEERLTWVWS, 5%, MWEREEEBEDREDTEIEETH S,
SEOBLNISKEREHL S, MEMADHERNIEEVP/Vs BRT7Y VL) THBZ EDNDM o7,

7 R

AMETIE. BB OHi-netth EEAIEORTE T —9 2 EHA L=, FE-HOERICIIGMTA2FER L=, &L
TIZICREBWEZLET,
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Bayesian estimation method of fault slip distributions considering
underground structure uncertainty based on ensemble modeling

*Ryoichiro Agata1, Amato Kasahara, Yuji Yagi2

1. Japan Agency for Marine-Earth Science and Technology (JAMSTEC), 2. Faculty of Life and Environmental Sciences,
University of Tsukuba

BT — 9 PHER T — Y AFA VBT RYEEICEWTIE, TEEOTRELISICERT 3 ETIILTHIE
ZH. LIELISHEICHESIRBREDELZ2ERERD, LA L. REOBTARY BEBIFFETIE. ETILFHE
BREAZEERELAVD, BHEICHEIRZELRILAVER S —KRHNTHZ, —H. BEI10EET. ETILFH
REEBICERBLEMBIRNYBEEFENERIRRIN SR E (flZIFYagi & Fukahata 2008 & 2011,
Duputel et al. 2014, Ragon et al. 2018) . FERAFEI’REHNICEATEZ . ThODFEICHBET 5D

E. ETNFRBENERIAICKD CEEREL. HEICKHERTILIY ALEBEICLTWEHRTH D,
APRTIE. TNSOMRDEZAEEBEE L. FERPHICHI ETIVFRBRELFRICERYIES 2EHT
Z,. ARICERAT—9IDSEHBINY ZFTTACHTEEDEREES. EVLWIOIFLLMBIRYHEF LS
AR 2, HTEEOTENSICET IBAOERSEINO T VI LYY T INRTA - =EICHTHE
BETIVESEERTSZIET, 7)) —VEROTFEHN S ZRBITHNOT U H Y TIVICKYRERT 5, ET
RYDERDTEHRETINAIETIVEREL, FHBREICHEYTIBOPELAZIOT7 VY Y TILERAVEE
VFAINOEBUICEVEIET S, CThickY., EAVROFRHRELAZERLIZMBIANY OFELHEELT
LD, IHIC, EVTANLOBRDZTOBRETERRBUTINICRTZ2AELFEIND 2 &ICLY., HhTHE
BETLOYY TIVORNLREESLLWVWEDDOHHERFICITI &N TE S, BERIMOY Y TY U JICIE
L7V ARBMEYTAINOEERWVWS, BRICHEBTIEZT2HEFEL T IHEEVEWVWD mH s, BT A
D EMTREENRSA—YDERDHEZEENICARY Y 7Y VI THEELER, BFEIXMIBEVWTT KN
VT—=IhH B,

FEOBEMEEEID D720, 2ZRTHEREEFEARNOBATEBICS T2 IRYENL—F (SDR) D
AT —5 = AWEHEICOVWTHERRET o/, IRNYENL— NDAOEEAREL. EOT1 v TA
H1SEE LTAIT—9 %ML, ZOLET. T4 v TAICOVWT, TEHI18E, EXEREIZEDERSH
ICHED] EVWINATRESALETENRBRLI WD, EVWIRREEELTCHEET >/, TDLIAIG
A, FRREE—RICERIMICIEKDARL, SDROEEDHEME LIS, BRINFBICEITZT v T
BOEHELT 1 v THAEEEIETNTVRICEN MDD LT, ERERNHEIALT 2SDRYHDY > T
BEDSDRATDEMEE LK EE Lz, T4 v TADTENIICHET ZFAREIBEL(HEINATWSZ
ENTBING, FAREELZERLALVGSIESDROMDERBESHASDROMODEBEEESHWTAN 2
-, FEOBMUENTRINIEWVWR S, £/, SDROEZERLDHDY VY T V7 5B L TEEINFREITI
DERBERBELEFARNLEZSD, T4 v THISERMBICHS L RGBT OERERBENMFICKELARST
W, ZODEIIC, HEEBL T, T—9H5EDIMTREEICEATZBREBEIENTE R, B

I, T4y TAOHERED. EFEROFENIERT. BRICERELET 1 v TADEEREDOKREZ IIC
KEFETZZEaMA L, FARBARICBT I ETIVTHREOBRELHERRETREL-EZ S, BHO
BRART, EROGTEBERBEI# LV EVDODNIZTEDKRELNHEL>TWVWE I ENEREINT,
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Proper reduction and asymptotic sampling difficulty of posterior
distributions in fully Bayesian inversions

*Daisuke Sato’, Yukitoshi Fukahata'

1. DPRI, Kyoto University

BIEDHEEAET, ETINNRIXAY—HHIKREBRBICDONTRENL TILARA THE & FibRN M XIERER
# (ABIC) ICLBRAAWEETETIVNIAY—HEEITEL, CNEFTIIRSZDEREBHONTE
ZABICO AN & W B RHEEE A4S & WD BBERE L7 (16 - B, 2019). ARKRTIE, TORRALE
B TWERKSEESPHOMEEZRET 5.

NAZHETIE, BRAABRREETNNAIAS—ICETI2ERPHE NI ZDOEREN L TRHAL, FED
WEWRT D, 7R IHEETIE, SOHICETIVSAY—DERDHERET 2B/ XH—ICDVTDH
ZDFRADH (BEFIDME) 2EEBL, ETINRAIAY—LBNRIAY—ICHT IRABERIHEZBRT 2.

ZIZT, ZIRA IMEDRKDRIZIFARELDIH THDLIDRED, ZRTOBRLPHZTDE X TIIEALER
| EHERW (M, 1990). 22T, EREEDAISETINRSIAYI—DOERALREEEB2-DICER
DIEWAREL RS, BYLABHNOAEIERTIEARL, PR EEIDDFRENCNETHLLNTE

oo 120, AREEDHENOBNRIXAI—EETINRSAY—DEEEENICABKEETS. TDIBT
I%, BRERFK (MAP) @AKEMES L CEERASINS. £ 121F, ARBERLGHLETIL/IATX
Y—DHEWET . hid, BRATAI—ICELTERDTERDL, ETIANIAI—ICELTETEL
ERDHEEAWVWSZ EICHEHY T 3. Fukuda & Johnson (2008)7% & 7 ILARA AHEEIT> TWBHET

&, LIFLIEZDIEESAVLNTWS., ZL T, REDIDIFABICT, ETIAMNRIAY—%BENT DI LI
SYUBNRIAY—ICAL TEBILINEERDTERD, TODHERICETIINSAY—5HETS. Th
%, AREEDHEBNSAYI—DRADERDREETINNRIAYI—DEHELEELIMEICEBOMEL, &
NO2DDHRBICEDK ZERHEEEITOI I LICHEYETS. ZOHERE, HMEYMETRECAVWLNTEL
(Yabuki & Matsu'ura, 1992).

INSOMWHICEL T, EFILNASXAY—HOEMICONT, ETIWNRTAY—ORDERDHEHIMAPERICT
WY BEHMICIR S 52— AT, BT AY—DORADEERDHIFABICHEMEICT LY BEHMICIRBT S &%
2 FRBITHICE W, Zhid, ABICELOZERHEEZTOINEIDNTIUMRAS AHEEDETIV/IAT A5 —H#E
EAABICEIEMAPRIICZAEINDEWVWD T EEEKT 5.

FNSDZHINEHEMED D B EDB LD R ULH %synthetic test THRET L7z, BREFTDIRIL, roughnessh /M
WEWDFEFIDFERAWE. TOER, ROBEEBY, ARKFSEESHN, MAPHE L L TEBERAINS B
BARICIZ, underfitf [ETIL/NT A § —HAKEWIHEICIEE SiCoverfitfR (R, 1996)] ICKEBIRA% &
DEZBED/WTHBIEEHR L. iz, ETANTAY—HHIKREWVGEICEFRRKE I underfitfiliZ /8o
FREN, SHITIPHERL TV ZEEFICBRINE. SRINIC, BRI AY—DRDAHE

(ABIC) &, —BELCHRBEEMAICE—V2FE DBENRIE 1.

ZDESICLTABICEHDZERMEN FNUADBH I NDmICKRTLE VB LZEDA>7=. LHL, WT
NOBHERARFERDIENOSERINZOHEEHREAVTWVWBLULE, ThoDNHEDISEBELNDEHEIER—
TRITSIERSRWN., ZORT, ZBYICHEHNINo2FEHIERZHEMEICTILYBEHMNICNET S E L
T=H4xDERIE, —REWTHS.

FZT, BEFEY (EAP) HEBEOMBITHRIRAE N, ZOHER, TTI/N5 A9 —DABICHEE & EAPH#
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EEEHIPAKRDEEE DI ENREIND & HIC, EAPHEBORERSH COHIREENETIL/ISS A
I —HOIBBEBE LTERBDP LTV ZEELNCE -, {F, EVFALOS YT VT EERTE
REEHD/IRS A Y —HOIEHRTEMT Z2HE CRTOMV) 2HREOSVWEROAEY Y FILTEIETRE
fRe 2 & L7, ARBEESATIIEEORVHEERE (MAPEIREE) BV TAVWMLE, ZONHIFEMICHE
EELARW. REDODEVYFTHALOG YT VT & ZEAPHEEDHUEL LR IEIMAPEEDRIZ /N4 7 A3 hTW
=R REMED R L.

—7h, BRATAY—DOFADERDHICOWVWTI, FFERROEHRCEDIZIEERELODERIEEETET
VWO AREENPTORME, FREYERBOEREZBEE T LI ETEALTW:, &EALN

%. MAPQABICA LD TNICHYT 2, ABERSH LB/ AY—DADIEELITORNBEDTEIR

B, Vv /rvIviOE—cMiEhdE (BREHICH L THRSNAZSROBEHOR/E (Tv hOoE—) %
RIE) THBZEDHMY, ZOFEIERMITESNE.
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Problems caused by the non-negative slip condition on seismic source
inversion

*Yukitoshi Fukahata', Yuji Yagi®
1. DPRI, Kyoto University, 2. Graduate School of Life and Environmental Sciences, University of Tsukuba

HEOERBRE WMBELTOTRYLM, HEWETRYDEBEEERRE) 2RKDZAM vN\—=Ya VERT
&, FEOHRFENLELAVWLNTEE, FEAOHREKML LI, FAISEHBREOMETIE. FEEXRDH
BICEXAIFEOT, 1 T2ADTARY (DX W IFEMBRHRD) PELBRVEVWIFHDZ EAIET., DX
HIIYEBENICEYTHDIEEZON, Z<ORTICBVWTRBEZFATICERINTE

LALAA L, FERTERISLDIC. BRAEFENTHEOHRZMAZRY & ITIFRELLZDODOBEN
H5,

—DF, TEZLREHEOHRFUEIBEELDZIDON, EVWOIEEBETH D, BREBEBTICEVT, PED
BOITRYNELCDE I ERBFICHERVWTHZS., BT —IPEBNETINEEICREEZZATVWSODT, #
EREDHENTADIANYNELZ I LIBHZEHRBEARTHY, HRESLLOZITHHBERRWN, L

T, ZOBEICIE. FEOFRGHEZELT. BRI BFANORBEREFE LT BRORRAZRTSZ
EIFEFARSNDESED (ke 2 2 DEBOBENERTRWERICIK) .

KRDEZHHEDRUYDBESDEESNDIDIE, HEREZRECBATEDIRYIMELTLEIBAT
Hb, LHL. BHRHTREDH D, ZOBEICIIFEOHREHFIIFEIANE TRV, ERL, HEREZ
RESHBATADIRYDPELDEWVWD 2 &F. ETMEICERBRBARNTVWEZEAEBEKRT N5 TH
%, DFY, AHIERBRMEIHZ2HDH. KELAEDIRYNPELTLEIDTHS, TDFAIC, FEEDHR
HERLT—RE2EBHLVWITRYHZFTDIEIF. ZOERLMELZEVRLTLEW, EORISEN
CETROL2BEERS, BL, EANICEDELDICLTZEDEARLRBBEZRRT Z2ONMIH L VEETH
%, —DDAEKELTRE, 7 —vBEROREDEA(Yagi & Fukahata, 2011, GI)2'H 2 1. HRETIE A

W LHL., COHLVEBEZRRL TV DY, MEFORREWVWIEDTH S,

£)—DDMEIE. FEOHWREZUEAEET L, EREINSENLZETIVEEICEVWT, ZOTRY BOHED
TMREEELRLBVWIETHD, " NMrEE" &id. HEEOHFEIEFEIC—BHTHILEEKL., £D&L
IICHEHHEETINDLET, REEHRINDEBELE > TRV, &%, BRERM@EITTIK. EFTILEED
BRENTARYEOHEICHELARIFIRVLWVEIIC, TRUDNEBRICEUCLEALIY EHZRELL ETIVESE
HRET D, CDEE, FIRD K D ICETIIVFEEDIHEDIA K DRKIEDIZFAATIL, BYEuEOERDZ I EN
H#FEINE, —F, IFEOXREERETE, BARMIC, EuX) >0 &3, 2T X IXZREEE, EZH&FEE
RI, 2FY, TRYPIFIFEODEZATIE. EQOABICNAS TRAINEENRBIENTLES>DOTH D, £
BMOBITICEWT, IRYDPEODEEESEFRVWLD ICHBEOREA TSI EIFETAARTHS, L
L. FEODRUENZDIFEE., TRYIPEODEETIRIEICEDABRICNA PRAINEIELNE, TDI:
H, MEBE—AVINE—TFICTZEHICRRIRY ASTHOEHOITRNYENBEDS L. TRYDHFOHBEE
ICEHEESZDE NS &P B,

BI2IC, FEDORHGLITZRY LIFTNIEYMENICBABREDESEA SN, BERBEFEMICHEDORHEZAW

52813, ETIMMEICEFNZ2ERAREEBEWVEL, TRYDPHFICHEERTELRWNAAITREEZ 0D
EELH B,
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Toward short-period (< 10 s) full waveform tomography in and around
the 2011 Tohoku-Oki source area using land-ocean unified 3D initial
model

*Taro Okamoto', Hiroshi Takenaka?, Takeshi Nakamura®

1. Department of Earth and Planetary Sciences, Tokyo Institute of Technology, 2. Graduate School of Natural Science
and Technology, Okayama University, 3. Earthquake Engineering Sector, Civil Engineering Research Laboratory,
Central Research Institute of Electric Power Industry

We need accurate 3D structure model to study the correlation between the physical properties of the
materials and the seismicity as well as the rupture processes of earthquakes. Currently available 3D
structure model in and around the 2011 Tohoku-Oki source area is not sufficient in terms of the accuracy
of the synthetic waveforms generated based on the model: we found that short period (< 10 s) synthetics
for land stations in northeastern Japan do not reproduce the characteristics in the observed full
waveforms from shallow earthquakes occurred there (Okamoto et al. Earth Planets Space (EPS) 2018).
This research suggests the short wavelength features in the current model are not sufficient. Thus we
attempt to improve the 3D model using the waveform tomography. We select shallow earthquakes (Mw~6)
in and around the source area. In this study, we re-analyze six events that we have previously reported
(SSJ Fall Meeting 2019) and newly add five more shallow events. The observed full waveforms recorded
by land seismic network (F-net, KiK-net) in northeastern Japan are used. A land-ocean unified 3D
structure model including oceanic water layer is used as the initial model. First, we re-determine the
source parameters (the moment tensor, source time function, source location, and origin time) based on
the initial model using First-motion Augmented Moment Tensor analysis method (Okamoto et al. EPS
2017, 2018) to minimize the biases due to one-sided (i.e., only on land) station distribution. Then we
simulate the forward (using the earthquake source) and the adjoint (using a single force at the station
location) wave propagations based on the initial model. The simulations are performed on TSUBAME
super computer of GSIC, Tokyo Institute of Technology using a multi-GPU version (Okamoto et al. in GPU
Solutions to Multi-scale Problems in Science and Engineering 2013) of HOT-FDM (Nakamura et al. BSSA
2012). The simulated waveforms are Fourier transformed and multiplied to generate waveform sensitivity
kernels of relaxed modulus for P- and S-waves, density, Qp and Qs in frequency domain. For example, the
kernels for a pair of a F-net station (TYS) and an outer-rise event (2017/10/06 Mw 6.2) show an
asymmetric pattern with respect to the straight path even at a period of 9.8 s. At a period of 7.1 s, large
amplitude pattern is observed along the oceanic trench, suggesting scatterings due to strong
heterogeneity there. We will discuss the kernel features in other examples, and the results of the attempts
of tomographic inversion.

Acknowledgements: The authors are grateful to Japan Meteorological Agency, National Research Institute
for Earth Science and Disaster Resilience (NIED), and Global Centroid-Moment-Tensor (CMT) Project for
providing the earthquake parameters, to K Kisimoto for providing the topography models, to
Headquarters for Earthquake Research Promotion and NIED for providing the structure models, and to
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Wavelet-based analysis of surface roughness of the subducted
Philippine Sea plate in the western Nankai trough

*Tsutomu Takahashi’, Ayako Nakanishi', Shuichi Kodaira', Yoshiyuki Kaneda®
1. JAMSTEC, 2. Kagawa University

BIEmOMRKIGEBEVWEBRA S —IILTREENE (LT, @HES) 2577, BHROMEAMKOARRET

(&, EHEDNRT—ZARY MVBEENRBONERICEKEFL, N—X MEHHN0.670.9F2EDEE 7 7 1 V1
ERT ZEDNREINTLS(e.g., Brown & Scholtz 1985; Candela et al. 2011). A X OFETHME IXRE
DEBRRPREAEBRT I LTEELRERD—DOTHZH, HTOMBOEES L EEEEDEBDHEEEDH
HWRENSINETHESINTUVWAL., ZOHEEITIICE, HMERDOREEEDD MR ETICIBELL
T, BRTREAEBEIMEVMGETERELEBRIBEONDIFELAWVDIIENEELLAS. AMRT
&, Vr—JLy MNERERWEBITEOBRAAREMZREL, EEN S 7ERICSVWTEARAAL T4 E
viEL— MOmEEE &ML .

BITICAWS L — MNERDT—41E, JAMSTECH'@EE bS5 7EAETHREALToBERTARDO > b, BE
hEHABWEBITEHNEZRE S MCSRIBEZEEN E B ICERS N, BEASBERYI7H Y RIREREI B
CARTEONIZEDTHS. BIFEFREOUNHERNES/ 71 THLONALEEREEEZAL, MCSRZHEDE
MR EEA S DREGRER ZFZELHR LTI L — MNERES L. BRRIZ100kmEIZ T, BRT—4 &
0.1kmfEfRETH 3. LBRAIOHERREDKEZILEZR/NLER, ZTO/NRT—ZARYT MVBEIJMEREAITIE
NEFAIZHED B, SRIEBRE Y PPN W4 5kmICTIGT 23R8 & Y ERBBITREZANSHN,
D—2Z2RY NVBENNS LK BRBZERIPESNE. TOTHIZNESS 71 DEAMLIEAREDHESEZ 5N
2205, MHEIOHEIFHASkKME Y HERERE[MRAT—ILDAETRET DI & & L.

vr—J Ly NEHAEBWCERES OFTICIE, Wavelet Transform Modulus Maxima (MAF, WTMM) & IE (£
nN2EHKIVI—7Ly NEBROBKEICEEL, T—92BFDOR T —IUIKEFEENBE—D/N— MERTHRED
IToNn3dZ & RELENE (Auditetal. 2002) ZH Wz, ZHIEFAMBTHWS Y TILEH D n
FT—YTERETEFEEINTWS., LMLV T) VRIS A 79 —TREDHETIIRE L
ENEOSNDZEDD, TNULEDR T —ILTIIHEEREMERT D, COKERELIFIT D780, AMRT
FEBUARO T —9 5 #E L, TOFHEMBEEIEZHETS e Lk, BRI SV VEHOALT—4
S THREEZIT o 72#ER, 1000 Y TILOHRT —9 D3 0REHNIEBREEL THN—RAMEHAHRET
X ENIRINE.

BE N 7ABOZETAIETIE, WIMMICK 2B TEN—AMERZ D RBETHET I LETER
WA, £26HREMAETSIETHBN S 7ASICEITZ2 74V EVEBTL— MNREAD/N— MEEIX0.87F2
BEHESINE., FEEARAALETL— FOBEILTmsIRENRBENICER >TEY, LBIDOrmsikIEA K E AR
B TIZH™0.57, ERAIOrmMSIRIEA /NS 2B TIFH 0.86 & HES N, B—ARTCOEME I DHERE %
MEIE2ICIE, BRRIOEEBSOEEO/MBEEBSULEICTZZENBREELRS. LHALERT—50D

rmsIRIBEWTMMAHBA T2 2 & T, BROFERETCEEHEIOARZIPN— MEHOZEBEEILEREL
THETZIEDTREE A>T, £, ARHEOBAE EEHICN—R MEEYZTOEBELE LY EMICIEE
TEBELHICRBEHFIND.
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[SO01-07] Early forecast of maximum amplitude and threshold exceeding amplitude
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[SO01-08] Landslide source determination using amplitude source location method
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A centroid catalog of P-wave microseisms

*Kiwamu Nishida', Ryota Takagi®

1. Earthquake Research Institute, The University of Tokyo, 2. Graduate School of Science, Tohoku University

WiELU®HIC

HEDIREIDEIEBEKIZ1940FEKASHONTWS, MEBENEFRRTHD I EIFBICHEIINTS

Y., ZTOMBEOHFHENSKRELL2DICHESI NS, 1TDHIE. primary microseisms & MEEN % # 0.07 Hz D4F
L RRB R DOIREITH 5, ZDREBEHIEFRRDORHMNAREE EWIGE L TWEELE LovelEDIRIED
FHLTWEENIS, BEBMEONEICH ST 2EERE MRERLEEZZISNATWVWS, 228
secondary microseims & [ Eh, JBFERREDS & 5 EFEOLMAE (0.15 Hz) % £ D, BFKRDIERHIR
PHRRICES L TW3 EEZ 5N TWS[LonguetHiggens, 1950, & 6 ICEERELRIRRODO /-0, RERH
BHLTWSZENE<MbhTWS,

WEERFE

IREDERA D =X LEZJBNICERT 27-DICIFERT 27-DIC1E. REPFEOELMEDHY OV LILE
WIIEETH S, backprojectionikld, IREIPEDELDMUIBEABFET 2DICENLFETHD, TDFE

I&. slowness N7 ML EFEEOHMEOEADBEREZFMAL TWS, £7/=. %< Dphase (P, PP, core
phaseF)DEREZFEATZ I L EAETH D, LMLETOBRERARFICERT 5720, EOBBRIBRME
ZIMATVWEDNMRIIT D EAEL W, /2, T0FEULEICHAEZ 70—V RASYOTHERT B720IC
&, StEOR MKRELRBBEERL S, —H. beamformingiZEDFHE IR MIEAWTHZ D, TDHET

&, slownessN7 MILDBERDAEFALTWEHD, PREEPPREARXET 2 Z & NREBMICTE RV, K
®TlE. beamformingiZMBEARLIEIRE LT, slowness X7 ML EREOMEBOMADBEREHMETE 25
LWFEERET 5,

ZDFETIE, £, EEDbeamformingiZICEDIWT, 7L —HihThDslowness X MLDWHMEHE E %
T3, RODRT v Tl slowness NI MLEEEL T, FEOMEAZL X tbeam power A& AILT S
CEIE>TRADHEEZHEET D, TNOHDEEZT7L—FOTOMEAES L, EHERICEDWL

T. slownessX¥ ML EREDHEDEZ REMNICEF L TWL, REDHENS, 7L AR DLEMERDE
DAIBE DIREAMET 2N TE S, SKEADHEEslowness& W EKEFEDORYE ICER DT, HE
BEEEL RS, LALEESNAERHERICEOVTEI), RESNAZZAO—X A &[T BB A

X, P,PP)ICO$EI 2ENTREE LD, CODFEINIAMICEDIWVNT, #ELzslowness X7 ~LDED S
EROEMIBEHET 5,

W AR

2004FH 5201 8F £ TICPH KB ERMMAFAMAERICK > TR I LT WS Hi-net GREET SAEK 2750
R &R L7z, SR IIBERESEE, THILE L[Maeda et al, 2011]. EFHSEEBEOIE—L Y M/ 4 XiE
FHE LBV z[Takagi et al, 2015], f@HTiICid. Iho” EFEE" LAREREERAW, BFRI%E
S512MZEICIWH L. thEDFEAIYRZ BN SR L7, EhDEEglobal CMTH 4 O 4 [Ekstrém
etal, 2012] VRS L. EHOMEIETHERIRBORBEELOREINASHIBTLBRA Lz, 512, 8

BRI EDEHBEERIRBEOREZ IICEEEREL. BAINAR /A ADREEZITTVWSE E LTETHISERAL
T=o BIRLI=T—9 &AW, 0.1-0.2HzO I8 CHRITA 1T > 7=,
BiEREBE

WESNAEEOMBREHMALZHEZRLTHY., BEOMEERELANNTH S, P, PP, PKP, PKIKPED
Z< DHEERETE O, 1BRO7L—FT—9 D SLRABREPRDELOMEDH Y O E(R2)IC KN
L7z ARERTIE. ESNARIPROEDMABOAYOINS, REOEA D =ZXLICDWTERT S
FETH D,
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Early forecast of maximum amplitude and threshold exceeding
amplitude number due to aftershocks using a continuous seismogram

*KAORU SAWAZAK]'
1. National Research institute for Earth Science and Disaster Resilience

FEEE L, Sl EhESEEROMAMBHERWS T, EAYOJEAVWEZ &AL REI
L ERAIRIBORERER L BHICT AT 2FEERELAE (BB, 2019) . SOIF. FEORME.ABA 5&

ARBEOREMZEENICKRT Z2FERICOVTHREY 2, BANICIK. THET, ST, ICEIEzU EDOHR
EANE S N BREEQ%] ERENZBBREQE, EEOT,. T, z. nOBAEDEICDWTHE
35, IITRNZEEBRREREMER, nZ21&7T 256, ZOBBERE MHET AT, ORICERZ
DRANIRIENZLETHIEERIEIQW] EEVWRT I ENTE. RAIRIEDFRIZERERBIRIEE D TR DO5FT%
RIFEICHEET %,

EfhEBEEOXERARE (—ERETI & ORKXIRE. SEIERTEZ19ICEE) &, Frecheta s & IEIEHh
ZBEAIRO—FEICLEZD D, ZORFHIE, HEFHOFRS PEERBIEEEERIMT 5/357X—%

A&, Gutenberg-RichterR DblEZF AR T B/ A —ImETEHBIIT SN, HERIAKZ-FERICLE
DPUVKRBIRRT 258, AZFR-FEADpEL/RATA—F 72, MAT, HEBTRIIHEUAOKEME %25
HREBARIBETRE R D10, TOTME, 68T A—5 kB, UEMADATA—95HNBE, KE
BAIRIED L 72D D Frechet9 % D RO HEKGIK

G(z, t, t+T) =exp[—ATm'1(z—xmin)'mt’p] (1)
R E R gld

8(z, t, t+T)=ATtPexp[-ATm ' (z-x,,.) "t ") (2%, ) ™" (2)

min)
ERIND, LT 2REEAED S DRBIRFEATEN BF+DREVE WD FREDOTTHRY LD, BRI
N -XBESARBICRILZEZRA WV TFrechet2 & H TIED., MEDNRSA—F%HET 2, RLHEEEO =(A,
p,m, x ) EAWND &, BBREEQIX

Q,(z, T, Ty 0)=1-exp[-(N_-N)]Z __,"(N_-N)"""/(n-1)! (3)

N_-N=(z-x

L min

) AT, P-T, ") /Im(1-p)]  (4)

ERIND, N_IZHET,MST,ORICEET 2LMMEHEZ. NFXZORTHRAREN’EBEzZZBA L WHER %
K9, BBERQIE. zICDWTFrechetf i, niCDWTHRTZY UAHICLEZD D, REOFRICEWTIK, #
EEDREELEEZERB LS XFH (HIAIE, Omietal, 2015) Z#HWN3,

HMal¥. G-RRXEARFH-FREXICLAN I RETBHZIAFEZAVTERL. ¥V =ZF1— REKKIRIBOEFKRRK

HOEH LERBSAREBOHSE (AR) 2XKT, BAREBOBEF10"m/s (RRR) ICREL. IhEB
ABEBRAFBEAVANTRLTWS, RERAREBO TRX , 310°m/s (RRIR) ICHELL. KE

DEIRISFEIF RUBRICERB SN EAIRIEZRT . ZORLUKRERZHRICOWVWT, XEREDSDED S 3HFRE
% (FHtR) FTOT—9ZAVTAIA—YZHEL, BBERMBLZEVERI b (RXIKE) &c (BEE
BBIRIEH) THD, RAHNIHFEELURICHKE L ZRARE (Kb) &, BE10"m/s2BAIRIBOH (K
c) DRERT, BIRIIIFEMEE R THM L 296REE I TD10%. 50%. I0%BEBEKRIMIRETT, &
AiRiE. BIMEBEBIRIEHRILIC. FROSHETHER L TLW2, Tl 128EER (MaEiHitiR) 0Bme (I

d. e) . FRTEEZT—9HMEAZLDICNAIA—YDHEEREL LAY, FICEHEBRBIRIEH O FRIEE
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LWBYIAEFND, TOBAEIB[EDIZE EERKIC. BREXRMZEN S TSN ZEERNTRARE. B
ERBIREHRE BT 5,

BERZEABINEAVTHb e AKRDORAZ1000E Y < &, RAIRECBIEBAIRIEEA10%E BERR%
EEBH — R E90%IBEHERIMIEE FE 27 —RIETFNEFNI00T —RFBERY, 2 —2ADT10%FRE &
oz, BERRIC. 10%E 50%BBHEEMGEDRE S £ 0'50% & 90% B BHEMBDOE LB T2 —RITENE
n4007 —R2 T, 2UHRDA0%RETH o7, U EDHERI S, RS A—FHERELEL LARWVEENARET
Tk, RESARIEEZAWVSZ & T, AMEREREERELURICZ DR ORAIRE & BIEBBIRIBE & HeRp
ICFRITEDZED DD DT,

A AAREBFE - EFMHAB ERMBERVERHRERWICE) 7ILY A LARBEEES T HUFEDORH
1 (GREHES17K14385) o DXEBZZITTWET,
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Landslide source determination using amplitude source location
method for the 2017 landslide in southwest Japan

*lssei Doi', Takuto Maeda?, Toshitaka Kamai', Gonghui Wang1

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

201 7FENINEBRAICE > TAPERHEFR/NFHEICE W T7H6BFRINE4A5H T 3 ICKREL RN EEREA
FHEL, CORNERRICEZ EBONHEHN,. WI9ORREHSWT2E. EEMEERAFEDL-5RDH
EHRARKICBWTIRA b, MiEFEIZ40-60EE. SHEAKREIL0.5-3 HzTH Y BIEMR (e.g.
Dammeier etal,, 2011) IC& 2R EAEOHERTEHKEFBE L AWERHERLE, £, BERHISH 3
km/sODRMIBEETEHEEL W ENDE, RBRICE > THESINMEEIMRA SN ENEA T,

DL, EBFEONSBRMEBRETH>TH, SREBEFARICKZORBIEHRINATVEIL
BHY ., BEKERNERILEINEREOCERICEER KA EZRT EHFEINS, LML, T50DEE
BRIZ—MRICS/NAME L. LB BEEDOME L EVRRLGPKSKENIAOND I ERIFEAERY, £I T, K
MRTEIDELD RMBEHHNEEHMESARTIRA SNARIC, REBREICEAT Z2HMBERLLICEDEEE
REWETE DN 2R,

Doi and Maeda (2020) (&, XL DEBEZRMEIDEIE % £ REOIRIELL A SHE L ZIRIBRIFREE

(ASLE. Kumagaietal, 2010) %=, EBMEHAME TRZFINA2017ERFERIUTOREARICL S
108 R EDMERF T — 4 ICHEA L. HEBENS kmTHRENEORDICEREZRET DI EIKIL
7=o LH L. XA THRETH2EHATNFHXICE T 2REMETZENE Y ERENNE W, ZDEH, &
DFEEZTDEEAMROBEH T —YICHTROEBRRAELES IR >7EZ 5, mVWS/NIbA2E T 2 HIEE
BRIP4 RREEDVRL, ZOFETEHERMEBOBRL D L WH AL -7, I T, AR TIE. S/NEEAME
WERAIRICH 1T DT — 952 BWERT 570, REZSRMEBICHCTCHNRT 27— Y 2BNICERT 5280
FERALE, £9. JYy N —FTRET ZREERMEBICHT L. BRIFEEERDS/NEEDRE WD HDERER
CIRIBOERTAMRE DLEEL L, IRTOHRARICBITPIREOCOTAEZEHRT S, ZLT. 8D
S/NLEAMEWERIR TH > TH. IRELZREERMUBD S DIRBOEHRTRED / 1 ALRILD2ELLETH
nE, TOBBRTIRRESRUBLISOMEHNE /1 ALRNLLY HERICKERIRBCERHETEZET T
HHEEZT—YELTEAL, BRTHMREBARIEE DREAEET S, COLIICLTHELNEE
RE>EHNIRREERMUBANEFEOREL. TORLOKREDEEOMHISREGHEHMELE,
DIER, 2EOMEEICH LT, HERES kmZE CRENBEORIICERN KO bhi,

AR THR S /N FXKORNEREL. FRAUKRERITFH20-30km BETH2EEMEBESURICEINS L
DIMGITREL. TDH., —RICBFERORER THRET 2REHRRICEVWTH, RKROBARMED

WMEEINBIENFREIND, LD >T, AMRATHRALLRIRBEEEZAVS LT, BREEEH

EERAFEOBRAREN S, BRDOS < OMtEICE WTRAREOMEARRE FAERELICKRANTES &N

#HENna,

BIEE BRI ERTMRFFOSREMEEIROMER T — v 2 FRAIETWARLEE LA, 8L TEHN
7=LEY,
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sP converted waves seen on broadband record sections from
earthquakes near the plate boundary of Tohoku district

*Masahiro Kosuga'

1. Graduate School of Science and Technology, Hirosaki University

iELC®IC

RSN SHNMABETCRE LZBEOERREI ZBEIRET 572012, sPEEEAZRAVWSZ &KL
Thhd. ZORKIFE, BREILOBMHSNASENBRERDE CPRICEBRINTHAKUBWEZLDT, sP-
PERIFENERRES OB E 0 2MEARFEREICHNAT 2. LTHRTOEEEOKREIE, FICERESEAR
TEDREFEICLDEDTH o2, LHL, FHEDHI o Hi-netBIBOT—9 2#HW5 &, sPEHUEYZ
DL DOEHE % ZREINIER L2REIE L THRHET 22 ENTETHS. £ TI I T, MESTORFEAH
ELTERERDEZRAWVS EEHENIBO THIRICKRETE 2 E, BRABP X HAZXLBDEWVIC
KO TEENEDL S ICERZDMNETRT

HiE

HMEETORMMIEIX, Hi-netthBFHEFMTHT AV AR) a—Ya v EFnetthEStIFEMHOI VR 2 —YavE
TOBRBEHBUET 1LY (Maedaetal., 2011) ZERAIETITAR -2, BHROZHMIIF-netBAI R TDIKT
CHBRLTHRLE., ZOE#ICLY, MEFOBRERKRE LY HERAKNS DR OFANAREICRS. &
512, HEREF AwiggleRR L TRIBORFSICIGE L TEHICER T 2HEL S, IRIBOK/NMIS LU TERRIRIE
% Z Hauto gaincontrol A L7z, INOLDONIBAEKE L /BT EHROR—IA N7y THERL T, BHRIK
DOHEREOEE L REDOFHZRANT.

T, THEROERARETT 57-0IC, OpenSWPC (Maeda et al.,, 2017) I & 2 3RITKRBETE S
Ialb—YavHAVE., ZOENICE, SRREERKRBRR—ZA N7y FIZMAT, RF+vy 73y hTO
RENDBHABENTH S,

SEOMREHIFRILM AR EEFESTRELLMELATRE L. [SRFCMTRAYOTZEIC, UTD2:EY
DOEFAHMB L. ¥ =Fa1—RNOHEIF430564TH 5.

(1) EHWEHICIFFRAICENMEAVRBRME, ChoSIZTL—MERTERELTWEEEZEZONS. AL
B TOZDOMDIEY 1 TOMESINA 7.

(2 BFEHATREL TV 2 EAVMENME. ERMEKEHESY 1 FIAEALTE, v hO4a KRIHNI5
kmEEERZEDEEL LD ICHE L.

TR E Z DR

ZLDR—Z M7y TEREFICE VW THHRASPESSE AR T 2 2 & AT E /2. sPIRIZEREERH100 kmiZE (IC
BVWTSHEMIOOBEL, ERERHE ESICENTRENEML TPEOZTNICEIRL, ERERHA00 kmiz
EETEHTZIENTES. sPROERMERLE ICIEERBUKRESE, DY, 715 DEKEH0.1-0.5
HzZICB WTHREHBEET, SRKICAZICONTREBEICAS. Ihik, BERKSIFEEHBOREEEEDE
BAZIFTKWEHT, EEAPHMEMEHRALTHIELT 2 EOMRELCTRLTWS. £, ERUENE
WHIEBICH T 2 R—Z N7 v TREHFKOBRMEIE, FEICBVWI EEHIATE L.
EHEHOMEIXRAABICHERNE S IOBIRL D, sPREPZOMOTHEEOHBIRRIIREL EHICELT
%, BERABHIEZI42.5LIATIE, sPRVYpPEAEDESNATHENIRSND. ERUBINZNLURICA
3¢, PEEAREORNMIBFEAF OEHEMEVELENS LD ICAS. ChIZEEREBERAOETONS
ERFEEEZOND. ZOSERFERUBOAMAAIZ, BRUBI/IRF143.5MMETIEBHTSA vaAe—L >
NTHB. ThiE, ZOMEDBERTOEENLWVERSEHEICHIZ>THAHUETHZHEEILND. £
o, XHZXLBHIERDE, PRESPREOENHIRIBOEME D HHERICEILT 22 & HERTE L.
EFEHTIEEY FOA RESHNERDMEICDOVWTOLEATR >/, FIHNEALR D & TR BIREL A
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EHDEIICERZADD, ERMNEDEVWETET DD, BERDOEE,NSBIRTHERTIDISRET
Hor-.

BbUIC
EEEMNEHEELFEEL TRECDIXREMA S I ET, sPRIZLEVERIERHICHZ > TEHEIEIFT
32N o7, sP-PREZBBICHEAMD I ENTENE, ERESOEREPHBREEDHEICER
BRTF—HERD. ZTOHEAYIL, sPEOBEEAEENIGERTHIMEEEZBA, FHEMER & DEREZRBV
5L THEEERS.

S

AIFRTIEBELBH-netd L UF-netDERBRF &, [IKRFCMTRAY O =FERALE. REBGEEY
aL—YaVICRRERARZMERRMAOEICHEK S AT LZFALL. (2 HEFNREHRIRES
DOIEMREDEB &= WL We, UEOREICREHLXT.
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[SPA]PM-3
chairperson:Wataru Suzuki(NIED)
Thu. Oct 29, 2020 4:00 PM - 5:00 PM ROOM A

[SO1P-02] Towards the detection of the mantle-reflected P wave using seismic
interferometry
*Shota Kato', Kiwamu Nishida' (1. Earthquake Research Institute, the university of Tokyo)
4:00 PM - 4:10 PM

[S15P-08] Theoretical analysis of the long-period velocity pulses observed in the
2016 Kumamoto Earthquake Sequence
*Kotaro Tarumi1, Tomotsugu Watanabe1, Masanao Komatsu1, Hiroshi Takenaka' (1. Okayama
University)
4:10 PM - 4:20 PM

[S15P-15] Comparison of scattering variation associated with 2016 earthquakes in
Korea and Japan
*MUHAMMAD ZAFAR IQBAL', Tae Woong Chung' (1. Sejong University)
4:20 PM - 4:30 PM

[S16P-07] Estimation of Subsurface Structure and Ground Motion Characteristics in
the Landslide Areas Derived from Microtremor Observation - Case of
Ikutahara, Engaru-cho, Monbetsu-gun, Hokkaido -
*Isamu Nishimura’, Tatsuya Noguchiz, Yusuke Ono?, Masanori Kohno® (1. Tottori University,
Graduate School of Engineering Department of Management of Social Systems and Civil
Engineering, 2. Tottori Univercity, Department of engineering)
4:30 PM - 4:40 PM
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Towards the detection of the mantle-reflected P wave using seismic
interferometry

*Shota Kato', Kiwamu Nishida'

1. Earthquake Research Institute, the university of Tokyo

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1. Okayama University

1.Introduction

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

2.Simple Asperity Model

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

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

3.Numerical results

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

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

*MUHAMMAD ZAFAR IQBAL', Tae Woong Chung'

1. Sejong University

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

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

© BxEZS -S15P-15 -
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Figure. The 0. values of 1.5 Hz in
the before earthquake period (BEP)
and after earthquake period (4EP)
for the M 7.0 earthquake (Upper)
and M 5.8 earthquake (Lower).
PGA represents the Peak ground
acceleration.
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Estimation of Subsurface Structure and Ground Motion Characteristics
in the Landslide Areas Derived from Microtremor Observation - Case
of Ikutahara, Engaru-cho, Monbetsu-gun, Hokkaido -

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

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

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

SHERARGMINYBIERSICEES N TS Y, BRI SHILIERBEERVXNLRBETHSZZ

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

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

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

AR ITHAEMIRBARIFEI1SHO1523DEIM & Z 3 -EDTY.
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S08)

[SPA]PM-3
chairperson:Makiko Ohtani(Earthquake Research Institute, the University of Tokyo)
Thu. Oct 29, 2020 4:00 PM - 5:00 PM ROOM B

[SO7P-01] Seismic structure of the lithosphere-asthenosphere system beneath the
oldest seafloor- the broadband dispersion analysis of the Oldest-1
(Pacific Array) data
*Yuki Kawano', Takehi Isse’, Akiko Takeo', Hitoshi Kawakatsu', Hajime Shiobara', Nozomu
Takeuchi', Hiroko Sugiokaz, YoungHee Kim?®, Hisashi Utada’, Sang-Mook Lee®* (1. Earthquake
Research Institute, University of Tokyo, 2. Kobe University, 3. Seoul National University)
4:00 PM - 4:10 PM

[SO8P-03] Reinterpretation of a legacy 3D seismic reflection data to elucidate
unusual sinistral M5.5 earthquake fault below a deep gold mine in a
mafic sill and dike complex
*Koichiro Suzuki1, Musa Siphiwe Manziz, Hiroshi Ogasawara1, Taku Noda1, Lindsay Linzer3,
Raymond J Durrheim?, Bennie Liebenberg4 (1. Ritsumeikan University, 2. University of
Witwatersrand, School of Geosciences, 3. SRK(Pty)Ltd, 4. Moab Khotsong mine)
4:10 PM - 4:20 PM

[SO8P-08] Quantitative evaluation of the effect of static stress change of large
earthquakes on activity change of volcanic deep low-frequency
earthquakes
*Genki Oikawa', Naofumi Aso', Junichi Nakajima' (1. Tokyo Institute of Technology)
4:20 PM - 4:30 PM

[SO8P-11] Derivation of all the static XBIEM kernels for 2D earthquake cycle
simulation in heterogeneous media
*Kazuki Ohtake'?, Nobuki Kame?, Makiko Ohtani® (1. Department of Earth and Planetary
Science, School of Science, The University of Tokyo , 2. Earthquake Research Institute, The
University of Tokyo)
4:30 PM - 4:40 PM

[SO8P-15] Verification of conditions for intermittent events associated with powder
shear using the Discrete Element Method
*Shinichi Oba', YUTA Mitsui® (1. Grasuate School of Science and Tecnology, Shizuoka
University, 2. Faculty of Science, Shizuoka University)
4:40 PM - 4:50 PM
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Seismic structure of the lithosphere-asthenosphere system beneath
the oldest seafloor-the broadband dispersion analysis of the Oldest-1
(Pacific Array) data

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

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

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

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

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

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

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

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

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

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

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

MEZBRITDIELNTERD T,

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

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

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

*Genki Oikawa', Naofumi Aso’, Junichi Nakajima1

1. Tokyo Institute of Technology

R

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

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

Fik

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

R

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

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

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

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

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

1. EU®IC

HERAOEEEL - SRELICEYHTOBERIE L EDKIZEBROREENBESNMIRY DDH

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

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

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

2. XBIEM®DECSA D&M

ECSTIZBE. B THARXICHWEEIEZALMICEALL MEHNAF—L4] PAVLH

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

3. 2R;TES - AREHICE T 22 TOBMXBIEMZBEHOEH

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

4. SEBORE

F9. BHINAHMNIXBIEMZBEBAEL W & 2T 27285, mode IITREBHBEBINHIEITNETEE

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

*Shinichi Oba', YUTA Mitsui®

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

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

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

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

1. Earthquake Research Institute, The University of Tokyo

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

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

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

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

essential components for continuous seismic imaging from offshore to land, which will enable imaging
along the entire Japan trench.
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S-wave structure in the sediment beneath S-net stations estimated by
V/H ratio of Rayleigh-wave (Scholte waves) extracted from ambient
noise

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

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

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

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

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

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

51, IHICEORARPERZEAPE CRAKRRFTELTAE, HBREHOMERRE ORZEEE A K
HOLENBEEZS.

© BxEZS - SO6P-04 -
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Repeater earthquakes observed in seismicity around the
Fukushima-lbaraki border since the 2011 Tohoku-oki Earthquake

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

1. Tohoku University, 2. Meteorological Agency

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

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

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

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

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

*Taku Ueda’, Aitaro Kato'

1. Earthquake Research Institute, University of Tokyo

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

AR TldHeki (2003) CHEFEDOFMEBMENMER N TV I2EEEBICE VT, HROEMT—9 D5
WESNZHMTTCORAEEMEZTNORERPE OLLE - MET%21TD, £9. GEONETOKERDH S
Bedford and Bevis (2018)DFEZ AW THECRWE YV FOBEENREILZIR< & TEMEIK D = HE
9 %, JRIZSagiya et al. (2000)DFEE AW TEMNEE T 2EDRFRIIZHE L. Okada et al. (1985)DFi&
EFRAVWTHT CORANZELLEZEET S, T0%. BRINAHERFRF—TCLEBERASIONDAH=X
LERICR S BRI A, JERRISH. ACFSREDHERERFOMANEILEZEFTE L. Johnsonetal. (2017) & E
BRI, HEAEHEHTZHATIICTH L, EIWVWDII9A4IVITRETHIHEENICTMET 2,
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[ST17P-04] Simulation of Tsunami Sediment Movement in Kamoda Pond, Tokushima
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*Takuya Saito1, Toru Takeda1, Kei Yamashitaz, Toshitaka Baba' (1. Tokushima University, 2.
Tohoku University)
4:00 PM - 4:10 PM

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

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

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

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

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

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

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

1. Tokushima University, 2. Tohoku University

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

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

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

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

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

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

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

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

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

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

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

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

*Masato Kamiya', Toshitaka Baba'

1. Tokushima University

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

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

HEE « AMFFRITISPSERHAET19HO2409D I A Z 376D TY, 5oL TREWAEZLET,
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Determination of P-wave first motion polarities and moment tensors
for hydraulically-induced AEs using CNN technique

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

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

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

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

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

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

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

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

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

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

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

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

BE :

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

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

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

ELODLEZBEFRD ) A AN A2 ERT—YEAVWT—DLETINEEEIEIDIIR#THZH, £7
IEERBEOT7FOJEHRESEIRVRLPEN /A AR LERUT—9EERL, /1 XDKEIPEEE
BARBRDPOETIOZE.1TY. BER/AXE L TREEBR LAEMEER 41 XEMA, FEHERKME
DNERINBE LB INAD > LBEDORUERZ ZNEN/ERH L, ResNet &[F U < Shortcut
ConnectionDEEEF SIEETINICEWTEB AT o7, BB LUHEBEBIRT 2 J/FICDOWTIE, ER/
1 X EROREBEEEHICEDE TNYIT—RA T4 LNYICEBBIEZ I EICE>THERLE. ZORE, I
@DEIICEBFEAETIIIHBOEANOEREZIFITHRICELKHET SN TE L. £/, Grad-CAM
BUCEDZETIDHEICHELAEZ LA AR LIZE— by TEERLIZE TS, BHb)DLDICH
ENERAISNAEIZEDT—YICEAL THBIORERBTECEL{RETEZ 2 I E/RRTE 2. REMICIK
ETF—YERALRILVD /A XA TZREUT — Y TEBIELETIVEMPETINELT, ZINHET—%
ICEBEBEITOEVNI I 7AVFa—Vv T eMENEFEAWS. ARROEETH S 7+ 07 KLk
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Mo DFESRIEERBEDBEMRENZER I NN, RELY HEREBOERERRBENICETEZT—IR—2
DIEREIHREICRD ZELHZFEINS.

SE R
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