Sat. Oct 31, 2020

ROOM A

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

[S24]AM-1

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

9:00 AM - 10:15 AM ROOM A

[S24-01] Regional characteristic of seismic activity
inferred from unsupervised machine learning of
F-net moment-tensor catalog
OHisahiko Kubo1, Takeshi Kimura1, Katsuhiko Shiomi'

(1.National Research Institute for Earth Science and

Disaster Resilience)
9:00 AM - 9:15 AM

[S24-02] Deep learning model for spatial interpolation of
real-time seismic intensity
Ryota Otake1'2, Jun Kurimaz, OHiroyuki Gotoz, Sumio
Sawada® (1.0C Global, 2.Kyoto University)
9:15 AM - 9:30 AM

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

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

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

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

Kanagawa Prefectural Government)

10:00 AM - 10:15 AM

Room A | Regular session | S17. Tsunami

[S17]AM-2

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

10:30 AM - 11:45 AM ROOM A
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[S17-01] Rapid estimation of tsunami earthquake
magnitudes at local distance
OAkio Katsumata1, Masayuki Tanaka1, Takahito
Nishimiya1 (1.Meteorological Research Institute,
JMA)
10:30 AM - 10:45 AM

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

[S17-03] Frequency characteristics of bottom pressure
recordings induced by a typhoon
OHiroyuki Matsumoto', Emoto Kuniaki'?, Kentaro
Imai1, Narumi Takahashi'® (1.JAMSTEC, 2.Wakayama
Prefecture, 3.NIED)
11:00 AM - 11:15 AM

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

(1.NIED)

11:15AM - 11:30 AM

[S17-05] Tsunami generation by sea-surface pressure
change: A 3-D model for open ocean
observations
OTatsuhiko Sait01, Tatsuya Kubota1, Naotaka
Yamamoto Chikasada1, Yusuke Tanakaz, Osamu
Sandanbata' (1.NIED, 2.JAMSTEC)
11:30 AM - 11:45 AM

Room A | Regular session | S17. Tsunami

[ST7]PM-1

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

1:00 PM - 2:15 PM ROOM A

[S17-06] Multiple-shock Characteristic of the 1933
Showa-Sanriku Earthquake
ONobuo HAMADA'  (1.non)
1:00PM - 1:15PM

[S17-07] Forward modeling of tsunami for the 1933
Showa-Sanriku earthquake using normal faults
based on marine surveys
OToshitaka Baba1, Naotaka Chikasadaz, Yasuyuki
Nakamura3, Go Fujie3, Koichiro Obana3, Seiichi Miura3,

Shuichi Kodaira® (1.Tokushima University, 2.NIED,



3.JAMSTEC)
1:15PM - 1:30 PM

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

[S17-09] Nonlinear Inversion of Tsunami waveforms,
Estimation of Slip Distribution by Grid Search
Part 1
OMasaaki MINAMI' (1 .Meteorological Research
Institute Japan Meteorological Agency)
1:45 PM - 2:00 PM

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

Room A | Regular session | S17. Tsunami

[S17]PM-2

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

2:30PM - 3:15PM ROOM A

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

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

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

2:45 PM - 3:00 PM
[S17-13] Characteristics of tsunami flotsam behavior on

vulnerable of embankment foundation by strong
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motion

OKentaro Imai1, Ryoko Obayashi1, Kuniaki Emotoz,
Hiroyuki Iwase3, Kentaro Nakai* (1 Japan Agency for
Marine-Earth Science and Technology, 2.Wakayama
Prefecture, 3.JIFIC, 4.Nagoya University)

3:00 PM - 3:15 PM

ROOM B

Room B | Regular session | SO2. Seismometry and monitoring system

[SO2]AM-1
chairperson:Ryoichi lwase(JAMSTEC)
9:00 AM - 9:45 AM ROOM B

[S02-01] Low-SNR Microseismic Detection Using Direct P-
Wave Arrival Polarization
OVYusuke Mukuhira1, Oleg V. Poliannikovz, Michael C.
Fehlerz, Hirokazu Moriya3 (1.Institute of Fluid
Science, Tohoku University, 2.Earth Resources
Laboratory, Department of Earth, Atmospheric and
Planetary Sciences, Massachusetts Institute of
Technology, 3.School of Engineering, Tohoku
University, Sendai, Japan)
9:00 AM - 9:15 AM

[S02-02] Replay and digitization of analog hydrophone
data of the old cabled observatory on deep
seafloor off Hatsushima Island in Sagami Bay
ORyoichi Iwase' (1.JAMSTEC)
9:15 AM - 9:30 AM

[S02-03] Channel ID number expansion in WIN format
OKeniji Uehira1, Shigeki Nakagawaz, Hiroshi Tsuruokaz,
Taku Urabe® (1.National Research Institute for Earth
Science and Disaster Resilience, 2.Earthquake
Research Institute, The University of Tokyo,
3.Telemetra)

9:30 AM - 9:45 AM

Room B | Regular session | S19. Seismology, general contribution

[ST9]AM-1

chairperson:Satoko Murotani(National Museum of Nature and
Science)

9:45 AM - 10:00 AM ROOM B

[S19-01] A database of digitized seismic records and
seismogram image copies for major historical
earthquakes in Japan
OSatoko Murotani1, Kenji Satakez, Hiroshi Tsuruokaz,
Hiroe Miyakez, Toshiaki Satog, Tetsuo HashimotoA,

Hiroo Kanamori® (1.National Museum of Nature and



Science, 2.Earthquake Research Institute, the
University of Tokyo, 3.0hsaki Research Institute, Inc.,
4.National Research Institute for Earth Science and
Disaster Resilience, 5.Seismological Laboratory,
California Institute of Technology)

9:45 AM - 10:00 AM

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

[S18]AM-1

chairperson:Satoko Murotani(National Museum of Nature and
Science)

10:00 AM - 10:15 AM ROOM B

[S18-01] Effectiveness in raising awareness of disaster
prevention through numerical evacuation
simulations for junior high school students.
OShota Takeichi1, Toshitaka Baba1, Naoyuki
Nakayama® (1.Tokushima University, 2.Tsuda Junior
High School)

10:00 AM - 10:15 AM

Room B | Regular session | SO3. Crustal deformation, GNSS, and gravity

[SO3]AM-2

chairperson:Kosuke Heki(Dept. Earth Planet. Sci., Hokkaido
University), chairperson:Yuta Mitsui(Faculty of Science, Shizuoka
University)

10:30 AM - 12:00 PM ROOM B

[S03-01] Interseismic plate coupling on the Main
Himalayan Thrust in Nepal estimated from GNSS
displacement rate field
OTakao Tabei', Mako Ohzono?, Bishow R. Silwal?,
Rajendra Bhandari3, Janak B. Chand3, Soma N.
Sapkota3, Hiroe Miyake4, Kazuki Koketsu® (1 .Faculty
of Science and Technology, Kochi University,
2.Graduate School of Science, Hokkaido University,
3.Department of Mines and Geology, Nepal,
4.Earthquake Research Institute, University of Tokyo)
10:30 AM - 10:45 AM

[S03-02] Continuous estimation of coseismic and early
postseismic slip of the 2011 Tohoku-Oki
sequence using PTS analysis
OYusuke Tanaka', Yusaku Ohta’, Shin'ichi Miyazaki?

(1.Tohoku University, 2.Kyoto University)
10:45 AM - 11:00 AM

[SO03-03] Estimation of coupling slip distributions in a
subduction zone by a trans-dimensional
inversion approach

OFumiaki Tomita', Takeshi linuma’, Ryoichiro Agata',
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T Japan Agency for Marine-Earth

Takane Hori
Science and Technology)
11:00 AM - 11:15 AM

[SO03-04] Slow event between large intraslab earthquakes
at the Tonga Trench
OVYuta Mitsui1, Hinako Muramatsuz, Yusaku Tanaka®

(1.Faculty of Science, Shizuoka University, 2.Formerly

at Faculty of Science, Shizuoka University,
3.Earthquake Research Institute, the University of
Tokyo)
11:15AM - 11:30 AM

[SO03-05] Crustal deformation by a heavy rain episode
OKosuke Heki1, Syachrul Arief1, Wei Zhan? (1 .Dept.
Earth Planet. Sci., Hokkaido University, 2.The First
Monitoring and Application Center, China Earthquake
Administration)
11:30 AM - 11:45 AM

[S03-06] Duration of Transient Deformation in Northeast
Japan as Observed by Geodetic Data from 1890
to 2010
OAngela Meneses-Gutierrez1'2, Paul Segall3, Takeshi
Sagiya®* (1.Institute for Advanced Research, Nagoya
University, 2.Disaster Mitigation Research Center,
Nagoya University, 3.Stanford University, 4.Graduate
School of Environmental Studies, Nagoya University)

11:45 AM - 12:00 PM

Room B | Regular session | SO3. Crustal deformation, GNSS, and gravity

[SO3]PM-1

chairperson:Takeshi linuma(Japan Agency for Marine-Earth
Science and Technology (JAMSTEC)), chairperson:Ryoya
lkuta(Shizuoka Univ.)

1:00 PM - 2:15 PM ROOM B

[S03-07] Limitation of the interplate coupling estimation
at Kuril Trench around Nemuro-oki, eastern
Hokkaido, Japan deduced from GEONET, and
the possible contribution of newly constructed
GNSS-A sites
OHiroki Aota1, Mako thono1'2, Hiroaki Takahashi1,
Yusaku Ohta® (1.Graduate School of Science,
Hokkaido University, 2.Earthquake Research Institute,
The University of Tokyo, 3.Graduate School of Science,
Tohoku University)

1:00 PM - 1:15 PM

[S03-08] A decade of GNSS/Acoustic measurements on

the back-arc spreading in the southwestern end

of the Okinawa Trough



ORyoya Ikuta1, Horng-Yue Chenz, Kiyomichi
Takemoto3, Takeru Kohmi1, Masataka Ando'
(1.Shizuoka Univ., 2.Academia Sinica, 3.Nagoya
Univ.)
1:15PM - 1:30 PM
[S03-09] GNSS-Acoustic Observation Using the Wave
Glider to Detect the Seafloor Crustal
Deformation (2)
OTakeshi linuma', Motoyuki Kido??, Tatsuya Fukuda’,
Yusaku Ohta3'2, Fumiaki Tomita1, Ryota Hino>2
(1.Japan Agency for Marine-Earth Science and
Technology (JAMSTEC), 2.International Research
Institute of Disaster Science, Tohoku University,
3.Graduate School of Science, Tohoku University)
1:30 PM - 1:45 PM
[S03-10] Evaluation of sound speed structure for each
GNSS-A seafloor geodetic observation epoch
using GARPOS
OYusuke Yokota1, Tadashi Ishikawaz, Shun-ichi
Watanabez, Yuto Nakamura? (1.Institute of Industrial
Science, University of Tokyo, 2.Hydrographic and
Oceanographic Department, Japan Coast Guard)
1:45 PM - 2:00 PM
[S03-11] A development of submarine geodetic
monitoring system by calibration of the DONET
pressure gauge network
OVYuya Machida1, Shuhei Nishida1, Toshinori Kimura1,
Hiroyuki Matsumoto', Eiichiro Araki' (1.Japan Agency
for Marine-Earth Science and Technology)

2:00PM - 2:15PM

Room C | Regular session | SO8. Earthquake physics

[SO8]AM-1

chairperson:Saeko Kita(Building research institute),

chairperson:Shunsuke Takemura(Earthquake Research Institute,
the University of Tokyo)
9:00 AM-10:15 AM ROOM C

[S08-05] Campaign Observations of Deep Long-Period
Earthquakes in Eastern Shimane

T (1.Tokyo Institute of

ONaofumi Aso', Nozomi Terai

Technology)

9:00 AM - 9:15 AM
[S08-06] Uncertainty estimation for the thermal structure

of subduction zones based on surface heat flow

measurements
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OManabu Morishige', Tatsu Kuwatani® (1.Earthquake
Research Institute, The University of Tokyo, 2.Japan
Agency for Marine-Earth Science and Technology)
9:15 AM - 9:30 AM

[S08-07] Quasi-periodic change of crustal stress field in
southwest Japan suggested by earthquake focal
mechanisms and crustal deformation
OKazutoshi Imanishi1, Akemi Noda? (1 .Geological
Survey of Japan, AIST, 2.Meteorological Research
Institute)
9:30 AM - 9:45 AM

[S08-08] Ocean slab seismicity and stress state affected
by episodic slow slip near a subduction-zone
megathrust
OSaeko Kita', Heidi Houstonz, Sachiko Tanaka3,
Youichi Asano3, Takuo Shibutani4, Naoki Suda®

(1.Building Research Institute, 2.USC, 3.NIED, 4.DPRI,

Kyoto University, 5.Hiroshima University)
9:45 AM - 10:00 AM

[S08-09] Trial study of source time function estimation for
shallow low-frequency tremors based on high-
frequency seismogram envelope
OShunsuke Takemura1, Suguru Yabez, Kentaro
Emoto®, Satoru Baba' (1.Earthquake Research
Institute, the University of Tokyo, 2.National Institute of
Advanced Industrial Science and Technology,
3.Tohoku University)
10:00 AM - 10:15 AM

Room C | Regular session | SO8. Earthquake physics

[SO8]AM-2

chairperson:Ryosuke Ando(University of Tokyo),
chairperson:Keisuke Ariyoshi(JAMSTEC)

10:30 AM - 11:45 AM ROOM C

[S08-10] Characteristics of Slow Slip Event in March 2020
revealed from borehole and DONET
observatories
OKeisuke Ariyoshi', Takeshi linuma', Masaru Nakano',
Toshinori Kimura1, Eiichiro Araki1, Yuya Machida1,
Kentaro Sueki1, Shuichiro Yada1, Takehiro Nishiyama1,
Kensuke Suzukiz, Takane Hori1, Narumi Takahashi1'3,
Shuichi Kodaira' (1.JAMSTEC, 2.Sendai Regional
Headquarters, JMA, 3.NIED)

10:30 AM - 10:45 AM
[SO08-11] Limit cycle and period-doubling bifurcation in

fault valve model



OTakahiro Hatano', Ryo Mizushima' (1 .Department
of Earth and Space Science, Osaka University)
10:45 AM - 11:00 AM

[S08-12] Modes of deep slow earthquakes and
temperature dependence of brittle-ductile mixed
rheology
ORyosuke Ando’  (1.School of Science, University of
Tokyo)
11:00 AM - 11:15 AM

[SO08-13] Nankai Trough earthquake cycle simulation with
deep long-term slow slip event and long-term
locked fault segments : discrete cell model
OKazuro Hirahara? (1.Kagawa University, 2.Riken)
11:15AM -11:30 AM

[SO08-14] A hierarchical model of earthquake asperity
OYoshio Fukao' (1.JAMSTEC)
11:30 AM - 11:45 AM

Room C | Regular session | SO8. Earthquake physics

[SO8]PM-1

chairperson:Shiro Hirano(Ritsumeikan Univ.),
chairperson:Takehito Suzuki(Aoyama Gakuin University)
1:00 PM - 2:15 PM ROOM C

[S08-15] Dynamic Rupture Simulation on a Non-planer
Fault : Pore Pressure, Stress Direction, Angle of
Fault Bend and ISOtropic Component
OYuuki Kurihara', Hiroyuki Noda® (1.Kyoto University
Graduate school of Science , 2.DPRI, Kyoto
University)
1:00 PM - 1:15 PM

[S08-16] Two forms of the slip fronts and analyzing their
propagation velocities by Linear Marginal
Stability Hypothesis
OTakehito Suzuki' (1.Aoyama Gakuin University)
1:15PM- 1:30 PM

[SO08-17] An analytical solution for dynamic self-similar
crack with distance-weakening friction
OShiro Hirano1, Hiromichi Itou? (1.Ritsumeikan Univ.,
2.Tokyo Univ. of Science)
1:30 PM - 1:45 PM

[SO8-18] Estimation of fracture energy of large
earthquakes based on heterogeneous fault
rupture process
ONelson Pulido' (1.National Research Institute for
Earth Science and Disaster Resilience)

1:45PM - 2:00 PM
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[S08-19] Earthquake magnitude estimation under

nonuniform stress and friction

OYumi Urata1, Eiichi Fukuyamam, Chihiro Hashimoto®
(1.National Research Institute for Earth Science and

Disaster Resilience, 2.Graduate School of Engineering,

Kyoto University, 3.Graduate School of Environmental

Studies, Nagoya University)

2:00 PM - 2:15 PM

Room C | Regular session | SO8. Earthquake physics

[SO8]PM-2

chairperson:Yumi Urata(National Research Institute for Earth
Science and Disaster Resilience)

2:30PM - 3:15 PM ROOM C

[S08-20] Friction parameter of metagabbro gauge
obtained from a large-scale biaxial friction
apparatus
OAkihiro Shimoda1, Futoshi Yamashita?, Eiichi
Fukuyamam, Shun Watanabe' (1 .kyoto university,
2.National Research Institute for Earth Science and
Disaster Resilience)

2:30 PM - 2:45 PM

[S08-21] Temporally variable estimation of friction
parameters using machine learning
ORyo Ishiyama1, Eiichi Fukuyamaz, Bogdan Enescu’

(1.Division of Earth and Planetary Science, Kyoto
University, 2.Department Civil and Earth Resources
Engineering, Kyoto University)

2:45 PM - 3:00 PM

[S08-22] Spatiotemporal Complexity of Rupture Evolution
in a Fault Damage Zone with Multiple Small-
Scale Cracks
OKaoji Uenishi'?, Kunihiro Nagasawa® (1.Graduate
School of Frontier Sciences, The University of Tokyo,
2.Graduate School of Engineering, The University of
Tokyo)

3:00 PM - 3:15 PM

ROOM D

Room D | Regular session | S14. Earthquake prediction and forecast

[ST4]AM-1

chairperson:Takao Kumazawa(Earthquake Research Institute,

University of Tokyo), chairperson:Jiancang Zhuang(The Institute
of Statistical Mathematics, Research Organization of Information
and Systems)

9:00 AM - 10:00 AM ROOM D

[S14-01] Long-term Probability of a Tohoku-Oki



Earthquake along the Japan Trench
OMasajiro Imoto1, Nobuyuki Morikawa1, Hiroyuki
Fujiwara' (1.National Research Institute for Earth
Science and Disaster Resilience)
9:00 AM - 9:15 AM

[S14-02] Foreshocks and earthquake hazard assessment
in Japan mainland.
OHong Peng', James Jiro Mori'  (1.Kyoto University)
9:15 AM - 9:30 AM

[S14-03] Predictability of earthquake swarms with
consideration of central nagano swarm events in
2020
OKumazawa Takao', Yosihiko Ogata® (1.Earthquake
Research Institute, The University of Tokyo, 2.The
Institute of Statistical Mathematics)
9:30 AM - 9:45 AM

[S14-04] Incorporating focal mechanisms into the ETAS
model
Oliancang Zhuang1'2, Eri Maita® (1.The Institute of
Statistical Mathematics, Research Organization of
Information and Systems, 2.Department of Statistical
Science, The Graduate University for Advanced Studies
(SOKENDai))
9:45 AM - 10:00 AM
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OTing-Chun Lin', Kai-Xun Chen'?, Yuancheng Gung1,
Ban-Yuan Kuoz, Yasushi |shihara3, Shuichi Kodaira3,
Mamoru Nakamura®, Pei-Ying Patty Lin®, Ching-Ren
Lin?, Chau-Chang Wang6 (1.National Taiwan
University, Department of Geosciences, 2.Academia
Sinica, 3.JAMSTEC, 4.University of the Ryukyus,
5.National Taiwan Normal University, 6.National
Applied Research Laboratories)
11:00 AM - 11:15 AM

[S22-04] [Invited] Contemporary deformation and slow
slip events along the Ryukyu Islands clarified by
GNSS observations
OTakuya Nishimura1, Shin'ichi Miyazakiz, Takeshi
Matsushima® (1.Disaster Prevention Research
Institute, Kyoto University, 2.Graduate School of
Science, Kyoto University, 3.Faculty of Science, Kyushu
University)

11:15AM - 11:45 AM

Room D | Special session | S22. Geodyanamics of the Ryukyu arc

[S22]PM-1
chairperson:Mamoru Nakamura(Ryukyu University)
1:00 PM - 2:15 PM ROOM D

Room D | Special session | S22. Geodyanamics of the Ryukyu arc
[S22]AM-2

chairperson:Shuichi Kodaira(JAMSTEC)

10:30 AM - 11:45 AM ROOM D

[S22-01] Overview of scientific drilling active backarc
basin, Okinawa Trough: ongoing rifting of
Eurasian continental margin
OMakoto Otsubo’ (1.Geological Survey of Japan)
10:30 AM - 10:45 AM

[S22-02] Vs structure of the shallow crust beneath ocean-
bottom seismometers: south and north Okinawa
trough
OBan-Yuan Kuo', Pei-Ru Jian', Pei-Ying Patty Lin?,
Ching-Ren Lin1, Yasushi Ishihara3, Shuichi Kodaira3,
Mamoru Nakamura4, Chau-Chang Wang5 (1.Institute
of Earth Sciences, Academia Sinica, 2.National Taiwan
Normal University, 3.JAMSTEC, 4.University of the
Ryukyus, 5.NARLabs)
10:45 AM - 11:00 AM

[S22-03] Ambient noise tomography for northern Okinawa
trough OBS array

©Seismological Society of Japan

[S22-05] Pattern of occurrence interval and spatial
distribution of similar earthquakes in the
northern Ryukyu Trench subduction zone
obtained from ocean bottom seismic observation
OYukihiro Nakatani', Hiroshi Yakiwara', Shuichiro
Hirano1, Shigeru Nakao1, Hiroki Miyamachiz, Reiji
Kobayashiz, Yusuke Yamashita3, Hiroshi Shimizu4,
Takeshi Matsushima4, Kazunari Uchida4, Kazuo
Nakahigashi5, Hideji Abe7, Tomoaki Yamada6, Masanao
Shinohara’ (1 .NOEV, Kagoshima Univ., 2.Grad.
School of Sci. and Eng., Kagoshima Univ., 3.DPRI,
Kyoto Univ., 4.SEVO, Kyushu Univ., 5.Tokyo Univ. of
Marine Sci. and Tech., 6.JMA, 7.ERI, UTokyo)
1:00 PM - 1:15 PM

[S22-06] Surface wave imaging of the lithosphere and
asthenosphere system beneath north Okinawa
Trough from NOT OBS array
OPeiYing Patty Lin', Hsiu-Cheng Yeh', Chih-Ming Lin’,
Ban-Yuan Kuo?, Shu-Huei Hung®, Yuancheng Gung?®,
Eh Tanz, Kate Huihsuan Chen1, Chau-Chang Wang4'5,
Ching-Ren Linz, Shuichi Kodairae, Yasushi Ishihara6,
Mamoru Nakamura’ (1.Department of Earth Sciences,

National Taiwan Normal University, 2.Academia Sinica,



3.National Taiwan University, 4.National Applied
Research Laboratories, 5.National Sun Yat-sen
University, 6.JAMSTEC , 7.University of the Ryukyus)
1:15PM - 1:30 PM

[S22-07] Upper mantle P-wave velocity structure beneath
the northern Ryukyu subduction zone from
multiscale finite-frequency traveltime
tomography
OShu-Huei Hung1, Ban-Yuan Kuoz, Pei-Ying Patty Lin1,
Yuancheng Gung1, Eh Tanz, Huihsuan Chen3, Chau-
Chang Wang4, Shuichi Kodairas, Yasushi Ishiharas,
Mamoru Nakamurae, Ching-Ren Lin® (1 .Department
of Geosciences, National Taiwan University,
2.Academia Sinica, 3.National Taiwan Normal
University, 4.National Applied Research Laboratories,
5.JAMSTEC, 6.University of the Ryukyus)
1:30PM - 1:45 PM

[S22-08] [Invited] Active and passive seismic
investigations in the Ryukyu Trench and the
Okinawa Trough: A review of 7-year
achievements by JAMSTEC
ORyuta Arai1, Shuichi Kodaira1, Tsutomu Takahashi1,
Ayako Nakanishi1, Yojiro Yamamoto1, Yuka Kaiho1,
Yasushi Ishihara1, Seiichi Miura1, Yoshiyuki Kaneda'?
(1.JAMSTEC, 2.Kagawa University)
1:45PM- 2:15PM

ROOM P

Poster session (Oct. 31th) | Regular session | SO2. Seismometry and
monitoring system

S02pP
4:00 PM - 5:30 PM ROOM P

[SO2P-01] Development of the Web application for WIN
system -Porting of the function of IT kyoshin
seismometer-

OTakamori Ito' (1.aLab Inc.)
4:00 PM - 5:30 PM

[S02P-02] Development of monitoring systems using
seismic intensity meters equipped with a MEMS
acceleration sensor
OJun Uchida', Masahiro Oi2, Kaoru Yoshioka®,
Shoichi Shiozaki®, Yoshiya Ouchi', Keizo Motohashi'

(1.KINKEI SYSTEM CORPORATION, 2.National
Research Institute for Earth Science and Disaster

Resilience, 3.Chiba Prefectural Goverment)
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4:00 PM - 5:30 PM

[S02P-03] Accuracy of time and pressure due to
calibration intervals by an atomic clock in an
ocean bottom pressure gauge
Ayumu Yokoyama1, OToshinori Sato' (1.Chiba
Univ.)
4:00 PM - 5:30 PM

[SO2P-04] Calibration of instrument responses in high-
density broadband seismograph networks
based on teleseismic waveform data
OTakeshi Kimura' (1.National Research Institute for
Earth Science and Disaster Reisilience)
4:00 PM - 5:30 PM

[SO2P-05] Change of social activities due to the spread of
COVID-19 infections detected by seismograph
networks
OKatsuhiko SHIOMI', Takeshi KIMURA', Youichi
ASANO' (1.National Research Institute for Earth
Science and Disaster Resilience)
4:00 PM - 5:30 PM

[SO2P-06] Comparison between results of array analysis of
tiltmeters and template matching analysis of
broadband seismometers
OYouichi Asano’ (1.National Research Institute for
Earth Science and Disaster Resilience)

4:00 PM - 5:30 PM

Poster session (Oct. 31th) | Regular session | SO3. Crustal deformation,
GNSS, and gravity

SO3P
4:00 PM - 5:30 PM ROOM P

[SO3P-01] Recent long-term slow slips along the Nankai
Trough detected by GNSS objective detection
method
OAkio Kobayashi', Takahiro Tsuyuki'

(1.Meteorological Research Institute)
4:00 PM - 5:30 PM

[SO3P-02] Long-term SSE along the Nankai trough
detected by GEONET
OShinzaburo Ozawa1, Ryouji Kawabata1, Hiroshi
Munekane' (1.Geospatial Authority of Japan)
4:00 PM - 5:30 PM

[SO3P-03] Automated detection of short-term slow slips
using multiple GNSS stations by trend filtering
OKeisuke Yano1, Masayuki Kano® (1.The Institute of

Statistical Mathematics, 2. Tohoku University)



[SO3P-04]

[SO3P-05]

[SO3P-06]

[SO3P-07]

[SO3P-08]

[SO3P-09]

4:00 PM - 5:30 PM

Estimation of short-term slow slip event source
model considering opening-mode dislocation
ONoa Mitsui1, Satoshi Itabaz, Yasuhiro Asai1,
Takanori Matsuzawa3, Norio Matsumoto? (1.Tono
Research Institute of Earthquake Science, 2.National
Institute of Advanced Industrial Science and
Technology, 3.National Research Institute for Earth
Science and Disaster Resilience)

4:00 PM - 5:30 PM

Correction of initial changes in borehole type
strain meter

OTakahiro Tsuyuki' (1 .Meteorological Research
Institute, Japan Meteorological Agency)

4:00 PM - 5:30 PM

Evaluation of forecasting post-seismic
deformation of the 2011 Tohoku-oki
earthquake 2020

OSatoshi Fujiwara1, Mikio Tobita1, Shinzaburo
Ozawa' (1 .Geospatial Information Authority of
Japan)

4:00 PM - 5:30 PM

Very Long-term Post-seismic Gravity Changes
due probably to Long-term Viscoelastic
Relaxation
OYusaku Tanaka'
4:00 PM - 5:30 PM

(1.ERI, UTokyo)

Development of analysis tool “ GARPOS” for
open GNSS-A

OShun-ichi Watanabe', Tadashi Ishikawa', Yusuke
Yokota?, Yuto Nakamura' (1 .Hydrographic and
Oceanographic Department, Japan Coast Guard,
2.Institute of Industrial Science, University of Tokyo)
4:00 PM - 5:30 PM

A numerical simulator for the new GNSS-A data
analysis software “ GARPOS”

OYuto Nakamura1, Shun-ichi Watanabe1, Tadashi
Ishikawa1, Yusuke Yokota® (1 .Hydrographic and
Oceanographic Department, Japan Coast Guard,
2.Institute of Industrial Science, University of Tokyo)

4:00 PM - 5:30 PM

[SO3P-10] Effect of sound speed profile on GNSS-A

seafloor positioning
OTadashi |shikawa1, Shun-ichi Watanabe1, Yusuke
Yokotaz, Yuto Nakamura' (1 .Hydrographic and

Oceanographic Department, Japan Coast Guard,
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2.Institute of Industrial Science, The University of
Tokyo)
4:00 PM - 5:30 PM

Poster session (Oct. 31th) | Regular session | SO8. Earthquake physics

S08pP

4:00 PM - 5:30 PM ROOM P

[SO8P-01]

[SO8P-02]

[SO8P-03]

[SO8P-04]

[SO8P-05]

Temporal change in the rupture velocity of
repeating earthquakes occurring in and around
the source area of the 2011 Tohoku-oki
earthquake

OKazuya Tateiwa1, Tomomi Okada1, Naoki Uchida1,
Toshio Kono' (1.Tohoku University)

4:00 PM - 5:30 PM

Spatial and Temporal Variations in Rupture
Processes of the Repeating Earthquake
Sequences off-lwate following the 2011
Tohoku-oki Earthquake

OAhyi Kim', Naoki Uchida® (1.Yokohama City
University, 2.Tohoku University)

4:00 PM - 5:30 PM

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

OKoichiro Suzuki', Musa Siphiwe Manzi?, Hiroshi
Ogasawara1, Taku Noda1, Lindsay Linzerg, Raymond J
Durrheimz, Bennie Liebenberg4 (1.Ritsumeikan
University, 2.University of Witwatersrand, School of
Geosciences, 3.SRK(Pty)Ltd, 4.Moab Khotsong
mine)

4:00 PM - 5:30 PM

ICDP DSeis: Evaluation of Spatial Stress
Change by Diametrical Core Diameter Analysis
of M5.5 Aftershock Zone Core

OYoshihiro Mima1, Ryogo Tadokoro1, Shunsuke
Yoshida1, Mitsuya Higashi1, Kensuke Sakaguchi1,
Bennie Liebenberg, Siyanda Mngadi?, Yasuo Yabe?,
Akio Funato3, Takatoshi It02, Raymond Durrheim4,
Hiroshi Ogasawara' (1.Ritsumeikan University,
2.Tohoku University, 3.Fukada Geological Institute,
4 University of the Witwatersrand)

4:00 PM - 5:30 PM

Detection and spatial distribution of non-
double-couple earthquake in the focal area of
the 2000 Western Tottori earthquake by “0.1



[SO8P-06]

[SO8P-07]

[SO8P-08]

[SO8P-09]

[SO8P-10]

manten” hyperdense seismic observation

OMotokoshi Takumi' (1 .Department of Earth and

Planetary Sciences, Graduate School of Science,

Kyushu University)

4:00 PM - 5:30 PM

Validating the Method of Estimating Fault Slip

Angles by Using the Wallace-Bott Hypothesis

and Regional 3D Stress Field

OTakeo Ishibe', Toshiko Terakawa?, Akinori

Hashima3, Masashi Mochizuki4, Ritsuko S. Matsu’ u

ra' (1.Association for the Development of

Earthquake Prediction, 2.Nagoya University,

3.Earthquake Research Institute, the University of

Tokyo, 4.National Research Institute for Earth

Science and Disaster Resilience)

4:00 PM - 5:30 PM

Temporal variation of the inelastic strain field

around the hypocentral area of the 2016

Kumamoto earthquake sequence, in central

Kyushu, Japan

OAyaho Mitsuoka', Satoshi Matsumoao?, Azusa

Shito®, Hiroshi Shimizu?, 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 Science, Kyushu University, 3.Department

of Biosphere-Geosphere Science Faculty of

Biosphere-Geosphere Science Okayama University of

Science)

4:00 PM - 5:30 PM

Quantitative evaluation of the effect of static

stress change of large earthquakes on activity

change of volcanic deep low-frequency

earthquakes

OGenki Oikawa', Naofumi Aso’, Junichi Nakajima'
(1.Tokyo Institute of Technology)

4:00 PM - 5:30 PM

Investigation of multi-segment earthquake on

the Itoigawa-Shizuoka Tectonic Line active fault

zone based on dynamic rupture simulation

OYuko Kase' (1.GSJ, AIST)

4:00 PM - 5:30 PM

Dynamic earthquake sequence simulation with

a spectral method without periodic boundary

condition
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[SO8P-11]

[SO8P-12]

[SO8P-13]

[SO8P-14]

[SO8P-15]

OHiroyuki Noda' (1 .Kyoto University, Disaster

Prevension Research Institute)

4:00 PM - 5:30 PM

Derivation of all the static XBIEM kernels for 2D

earthquake cycle simulation in heterogeneous

media

OKazuki 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)

4:00 PM - 5:30 PM

Modelling of spontaneous and periodic slow

slips and a tsunami earthquake in the northern

part of the Japan Trench

ORyoko Nakata1, Naoki Uchida’, Ryota Hino'
(1.Graduate School of Science, Tohoku University)
4:00 PM - 5:30 PM

Numerical model of slow slip events in the

Nankai and Hyuganada region revisited from

recent observational studies

OTakanori Matsuzawa1, Bunichiro Shibazaki?
(1.National Research Institute for Earth Science and

Disaster Resilience, 2.Building Research Institute)
4:00 PM - 5:30 PM

Examination of constitutive relation for the fault

zone along the plate boundary in subduction

zone

OTakane Hori' (1 Japan Agency for Marine-Earth

Science and Technology)

4:00 PM - 5:30 PM

Verification of conditions for intermittent

events associated with powder shear using the

Discrete Element Method

OShinichi Oba', YUTA Mitsui?® (1.Grasuate School

of Science and Tecnology, Shizuoka University,

2.Faculty of Science, Shizuoka University)

4:00 PM - 5:30 PM

Poster session (Oct. 31th) | Regular session | S14. Earthquake prediction

and forecast

S14pP

4:00 PM - 5:30 PM ROOM P

[S14P-01]

Water temperature change and Seismic activity
in the western region of Shizuoka Prefecture

OHironobu Kamikubo' (1.Hamamatsu Hokusei



Jhs)
4:00 PM - 5:30 PM

[S14P-02] On the upheaval of Muroto during the Nankai
earthquake and the time- predictable model
Oyasuhiro umeda' (1.previous DPRI Kyoto univ.)
4:00 PM - 5:30 PM

[S14P-03] The possibility to argument about the existance
of "Repeating Tremor" by the log from
Twitter(2020)
OMichiko Imazu® (1 jisin-kurumiru)

4:00 PM - 5:30 PM

Poster session (Oct. 31th) | Regular session | S16. Subsurface structure and
its effect on ground motion

S16P
4:00 PM - 5:30 PM ROOM P

[S16P-01] Estimation of Subsurface Soil Depth Affecting
Spatial Variation of Ground Motion between
Adjacent Points
ORyoichi Tokumitsu1, Yu Yamamoto1, Yasuo
Uchiyama1, Susumu Ohno? (1.Taisei Corp.,
2.Tohoku Univ.)
4:00 PM - 5:30 PM

[S16P-02] Overview of ground motions on the islands of
Kagoshima, Japan -Using seismograph data of
Kagoshima Prefecture-
ONobuyuki Yamada1, Kimiyuki Asano?, Tomotaka
Iwata® (1.Kochi University, 2.DPRI Kyoto
University)
4:00 PM - 5:30 PM

[S16P-03] Long-period ground motion simulation in the
Kanto region: effects of 3D CMT solutions
OShunsuke Takemura1, Kazuo Yoshimotoz,
Katsuhiko Shiomi® (1 .Earthquake Research Institute,
the University of Tokyo, 2.Yokohama City University,
3.National Research Institute for Earth Science and
Disaster Resilience)
4:00 PM - 5:30 PM

[S16P-04] Influence of Seismic Source Locations of
Interplate Earthquake along the Nankai Trough
on Long-Period Ground Motions in Osaka Bay
Area
OTomohiro Oguchi1, Masayuki Nagano2 (1.Tokyo
University of Science Graduate School , 2.Tokyo
University of Science)

4:00 PM - 5:30 PM
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[S16P-05] Microtremor Array Surveys in and around the
Lowland Area along the Kizu River, Kyoto
OKimiyuki Asano', Masayuki Yoshimi2, Tomotaka
Iwata1, Hirotoshi Uebayashig, Michihiro Ohori4,
Haruko Sekiguchi1, Hiro Nimiyaz, Tatsuya Noguchi5

(1.Disaster Prevention Research Institute, Kyoto

University, 2.Research Institute of Earthquake and
Volcano Geology, GSJ/AIST, 3.Institute for Integrated
Radiation and Nuclear Science, Kyoto University,
4.Research Institute of Nuclear Engineering,
University of Fukui, 5.Faculty of Engineering, Tottori
University)
4:00 PM - 5:30 PM

[S16P-06] Microtremor array surveys on the Eastern Part
of the Nara Basin, Japan
OMasayuki YOSHIMI', Kimiyuki ASANO?, Tomotaka
IWATA?, Hiro NIMIYA', Takeshi SUGIYAMA

(1.Geological Survey of Japan/AIST, 2.DPRI, Kyoto

university)
4:00 PM - 5:30 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 -
Olsamu Nishimura1, Tatsuya Noguchiz, Yusuke Onoz,
Masanori Kohno? (1.Tottori University, Graduate
School of Engineering Department of Management of
Social Systems and Civil Engineering, 2.Tottori
Univercity, Department of engineering)
4:00 PM - 5:30 PM

[S16P-08] S wave seismic reflection and microtremor
surveys on the Shikano fault appeared in the
1943 Tottori earthquake
OTakao Kagawa1, Tatsuya Noguchi1, Koji Yamadaz,
Tetsuya Takameoto® (1.Faculty of Engineering,
Tottori University, 2.Hanshin Consultants Co., Ltd.)
4:00 PM - 5:30 PM

[S16P-09] Estimation of gravity basement structure in the
central Tottori, Japan
OTatsuya Noguchi1, Isamu Nishimura1, Takao
Kagawa' (1.Tottori University)
4:00 PM - 5:30 PM

Poster session (Oct. 31th) | Regular session | S17. Tsunami

S17P
4:00 PM - 5:30 PM ROOM P



[S17P-01] Tsunami heights along the Sea of Japan coast
from active faults off-Hokkaido and off-Tohoku
OKenji Satake', lyan Mulia', Tomoko Goto', Satoko
Murotaniz, Takeo Ishibe® (1 .Earthquake Research
Institute, the University of Tokyo, 2.National Museum
of Nature and Science, 3.Association for the
Development of Earthquake Prediction )
4:00 PM - 5:30 PM

[S17P-02] Regional Probabilistic Tsunami Hazard
Assessment for the Sea of Japan
Olyan Mulia1, Takeo Ishibez, Kenji Satake1, Aditya
Gusman3, Satoko Murotani* (1 .Earthquake Research
Institute, The University of Tokyo, 2.Association for
the Development of Earthquake Prediction, 3.GNS
Science, 4.National Museum of Nature and Science)
4:00 PM - 5:30 PM

[S17P-03] Consideration of tsunami source of the
AD1662 Hyuga-nada earthquake occurred off
Miyazaki Prefecture
OKei loki', Yusuke Yamashita?, Yoshihiro Kase®

(1.Geological Survey of Japan, AIST, 2.Miyazaki

Observatory, Disaster Prevention Research Institute,
Kyoto University, 3.Research Institute of Energy,
Environment and Geology, Hokkaido Research
Organization)
4:00 PM - 5:30 PM

[S17P-04] Simulation of Tsunami Sediment Movement in
Kamoda Pond, Tokushima Prefecture, assuming
High Tide
OTakuya Saito1, Toru Takeda1, Kei Yamashitaz,
Toshitaka Baba' (1.Tokushima University, 2.Tohoku
University)
4:00 PM - 5:30 PM

[S17P-05] Characteristics of the 1854 Tokai and Nankai
Tsunamis Observed at West Coast of North
America
OSatoshi Kusumoto1, Kentaro |mai1, Ryoko
Obayashi1, Narumi Takahashim, Takane Hori'

(1.JAMSTEC, 2.NIED)

4:00 PM - 5:30 PM

[S17P-06] Kinematic behavior of fault segments near the
trench based on tsunami inversion source
models of the 2011 Tohoku earthquake
OYoshinori Satou1, Masanobu Kobaz, Masafumi

Matsuyama3, Hayato Mori* (1 .Unic, 2.EGC,
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3.CRIEPI, 4.CEPCO)
4:00 PM - 5:30 PM

[S17P-07] Sensitivity of tsunami height distribution to
fault model parameters based on the 2016 off
Fukushima earthquake
OYutaka HAYASHI" (1.Meteorological Research
Institute)
4:00 PM - 5:30 PM

[S17P-08] Quantitative evaluation of conventional
magnitudes for the slow tsunami earthquakes
in case of occurrence near Japan
OTakahito Nishimiya', Akio Katsumata'

(1.Meteorological Research Institute, Japan

Meteorological Agency)
4:00 PM - 5:30 PM

[S17P-09] Early estimation of tsunami heights with a
Kalman filter: Combination of ocean-bottom
pressure gauges and accelerometers
OAyumu Mizutani1, Kiyoshi Yomogida1 (1.Hokkaido
Univ.)
4:00 PM - 5:30 PM

[S17P-10] Real-time tsunami inundation forecast based
on the multi-index method examined
considering several source models
OWataru Suzuki1, Naotaka Chikasada1, Takayuki
Miyoshi’, Shin Aoi' (1.NIED)
4:00 PM - 5:30 PM

[S17P-11] Tsunami inundation prediction using regression
models using tsunami database
OMasato Kamiya', Toshitaka Baba' (1.Tokushima
University)
4:00 PM - 5:30 PM

[S17P-12] Real-time forecast of near-field tsunami decay
based on linear regression to tide-gauge data
OHiroaki TSUSHIMA! (1 .Meteorological Research
Institute, Japan Meteorological Agency)

4:00 PM - 5:30 PM

Poster session (Oct. 31th) | Regular session | S18. Education and history of
seismology

S18P
4:00 PM - 5:30 PM ROOM P

[S18P-01] Digital Archiving of Bromide Paper Records of
Ground Tilt Observed in Kii Peninsula, Japan
OYasuyuki Kano'? (1 .ERI, UTokyo, 2.CRO for

Historical Materials on Earthquakes and Volcanoes,



UTokyo)
4:00 PM - 5:30 PM

[S18P-02] Activity of Children’ s Summer School on
Earthquake and Volcanoes in TANGO and
future prospects
OTomoya Hiiro, Yasuyuki Kano?, Satoko Murotani®,
Specified Nonprofit Corporation Earth design school,
Committee for Children’ s Summer School on
Earthquake, Volcanoes and Geology (1.Promotion
Committee, 2.University of Tokyo , 3.National
Museum of Nature and Science, Tokyo)

4:00 PM - 5:30 PM

Poster session (Oct. 31th) | Regular session | S19. Seismology, general
contribution

S19pP
4:00 PM - 5:30 PM ROOM P

[S19P-01] Estimation of the fall path of the fireball fell on
July 2, 2020
OShutaro Sekine', Naoshi Hirata? (1.Association for
the Development Earthquake Prediction, 2.National
Research Institute for Earth Science and Disaster
Resilience)

4:00 PM - 5:30 PM

Poster session (Oct. 31th) | Special session | S22. Geodyanamics of the
Ryukyu arc

S22P
4:00 PM - 5:30 PM ROOM P

[S22P-01] Complementary distribution of very low-
frequency earthquakes and the interplate-
coupled area in the southwestern Ryukyu
Trench
ORen Yakabu', Mamoru Nakamura' (1.University of
The Ryukyus)

4:00 PM - 5:30 PM

[S22P-02] Distribution of very low-frequency earthquakes
in the Miyako Strait, central Ryukyu Trench
OHiromu Furugen', Mamoru Nakamura?

(1.Graduate School of Engineering and Science,
University of the Ryukyu, 2.Faculty of Science,
University of the Ryukyu)

4:00 PM - 5:30 PM

[S22P-03] Spatial and temporal distribution of very low-
frequency earthquakes activity in the central
Ryukyu Trench using ocean-bottom

seismometers
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OMamoru Nakamura1, Shuichi Kodairaz, Yasushi
Ishiharaz, Ban-Yuan Ku03, Ching-Ren Lin3, Pei-Ying
Patty Lin* (1.Faculty of Science, University of the
Ryukyus, 2. JAMSTEC, 3.Academia Sinica, 4.National
Taiwan Normal University)
4:00 PM - 5:30 PM

[S22P-04] Shallow low-frequency tremor activity off Kikai
Island, northern Ryukyu Trench subduction
zone
OYusuke Yamashita1, Yukihiro Nakataniz, Hiroshi
Yakiwaraz, Shuichiro Hiranoz, Shigeru Nakaoz, Hiroki
Miyamachi®, Reiji Kobayashi®, Hiroshi Shimizu®,
Takeshi Matsushima4, Kazunari Uchida4, Kazuo
Nakahigashis, Hideji Abe7, Tomoaki Yamadaﬁ,
Masanao Shinohara’ (1.Miyazaki Observatory, DPRI,
Kyoto Univ., 2.NOEV, Kagoshima Univ., 3.Grad.
School of Sci. and Eng., Kagoshima Univ., 4.SEVO,
Kyushu Univ., 5.Tokyo Univ. of Marine Sci. and Tech.,
6.JMA, 7.ERI, Univ. of Tokyo)
4:00 PM - 5:30 PM

[S22P-05] Migration of shallow low frequency tremors in
the central Ryukyu arc
OTsutomu Takahashi1, Yasushi Ishihara1, Yojiro
Yamamoto1, Aki Ito1, Ryuta Arai1, Ayako Nakanishi1,
Seiichi Miura1, Shuichi Kodaira1, Yoshiyuki Kaneda?

(1.JAMSTEC, 2.Kagawa University)

4:00 PM - 5:30 PM

[S22P-06] CMT solutions of earthquakes around Okinawa
island from strong-motion records by using a
land-ocean unified 3D structure model
OMasanao Komatsu1, Hirofumi Kowariz, Tomotsugu
Watanabe1, Taro Okamoto3, Takeshi Nakamura4,
Hiroshi Takenaka' (1.0kayama University,
2.Hanshin Consultants Co., Ltd., 3.Tokyo Institute of
Technology, 4.Central Research Institute of Electric
Power Industry)

4:00 PM - 5:30 PM

Poster session (Oct. 31th) | Introduction of committee activities |
S25.Committee activities for society

S25P
4:00 PM - 5:30 PM ROOM P

[S25P-01] Public Relations Committee
*Public Relations Committee’ (1. The Seismological
Society of Japan)
4:00 PM - 5:30 PM



[S25P-02] SSJ Committee

*SSJ Committee’ (1. The Seismological Society of

Japan)
4:00 PM - 5:30 PM
[S25P-03] SSJ Committee

*3SJ Committee' (1. The Seismological Society of

Japan)
4:00 PM - 5:30 PM
[S25P-04] SSJ Committee

*SSJ Committee' (1. The Seismological Society of

Japan)
4:00 PM - 5:30 PM
[S25P-05] SSJ Committee

*SSJ Committee’ (1. The Seismological Society of

Japan)
4:00 PM - 5:30 PM
[S25P-06] SSJ Committee

*3SJ Committee' (1. The Seismological Society of

Japan)
4:00 PM - 5:30 PM

[S25P-07] Geopark Assistance Committee
*Geopark Assistance Committee'

Seismological Society of Japan)

4:00 PM - 5:30 PM
[S25P-08] Kanamori Fund

*Kanamori Fund' (1. The Seismological Society of

Japan)
4:00 PM - 5:30 PM
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Room A | Special session | S24. Pioneering the future of seismology with machine learning

[S24]AM-1

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

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

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

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

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

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

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

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

1. National Research Institute for Earth Science and Disaster Resilience
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ZFVWEHBTER DD, xDVNSWEEMBRONEHW L TWE I EAEBKT 5, Ly REWVWEHET LRI
BHLTWEZEA2EKT S, CLVDDIE#HRE L TIL. Aso et al. (2016)Dsource-typed 1 77 2 LADERL
() IC&B9TIAY T ECLVDDIL & EER L 7=,

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

© BxEZS -$24-01 -
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Deep learning model for spatial interpolation of real-time seismic
intensity

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

1. OC Global, 2. Kyoto University

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

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

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

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

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

© BxEZS -$24-02 -
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False alarm and its measure on the earthquake early warning for the
off-Torishima earthquake on July 30, 2020

*Masumi Yamada'
1. DPRI Kyoto Univ.

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

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

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

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

© BxEZS - $24-03 -
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Attempt to detect tectonic tremors in Sanriku-oki by applying a
Convolutional Neural Network to S-net data

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

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

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

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

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

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

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

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

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

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

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

EEELT, UTOLOREEETo7-. BARBSERDESD/RT7—DKRNEGETIEARL, ROE WA K
BELLTHETEZEEIHWL, ANEPSDORAMETHREIIL L. PSDARRMABICHLT LEMNKELL

© BxEZS - $24-04 -
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BWize, BREARICHTZ SV EBALL. BEARBRRICEAL T, BRESMHEDH EEHEL

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

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

BIEE : IR R2RMAERAELY ARSI TWVWSES-netDRFT—9 5 FALE L.

E =13 LE 719
v
L] ] = Ll ]
P [=] [=] a
Ll E M-E Ll E
fa T fa
3 ] 3
£ 2 2 -]
3 5 3
ol = :uE ol =
I 3 =] 3
= = =
. '] I 03
¥ GE ur ¥ T —— EE
a Eol L= LE] LE] B a Eol L) LE] LE] )
Tirws fumei iTe el

B1: HWEAL L7=PSDOF]. A GIEIZ, @EFHE - #0E - 2 A X,

Tran Lathguser b= 3L Eiifrimin Trin e M= 208 EafPrimin Trin ok M= 118 [TE

T L T L1}
I-_.'. k . |-..'. %
o Y Y J Y
[} ...'- '1 1 "y '1 1 [} ._." '1 i
s A , A F h B
s‘f ] B R T Lo ) B IR I L ] = i‘f N R L r

2 : EEfENERFHE -l - /A X THDH L EOCNOHHFE=E,

| . |
{ !
g S P P PRSI STEE E C
B TYYTT R S [ W TR T T W Y
S N I—— _—
S P S
|‘ 1 '\.I
f —Estgquaks
g :li l:l. T —
s Ll

B3« AT () STRT BPSD (B, NN /R (FEY).
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Development of 3D Convolutional Neural Network to locate
hypocenter around Hakone with theoretical seismograms of time
series as training data.

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

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

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

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

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

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

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

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

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

CDEIICERLI-ZEIT—9 &EIC, KIOERA3DCNNE AW EERZEA#1To7, 3BD3DEIAAEB%
AW, BERNRSA—YEHETIHRBET I EEBEBICIVER L, BBEBIL—LT7—0&
TensorFlow (https://github.com/tensorflow) % F\ /=, AT — 4 DEMRS & OB E LB TR R4
- HhERBRER T Y Y —ERT BEEHK Y AT LDGPGPU/ — RAEFIALTITW, Z2—3)Lxv b
D—ODNOHRETILEBEL K,

© BxEZS - $24-05 -
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FBIFT1998FEDHMEARE 52NE D IC8:2IC9FIL. 80%EFEICHW. FBICHEALARWEY 20%DHE
ERAVWTRERIZT2/E 25, BIRRFABRNMGON, REIICTER LHRETT ILOF L WEER
RPMFEE DR, BLUOEBOERRT— 4 ICHER LSS OHRERBRICDO WTRROBICHEN S,

Bl

AMTIIRAEIIKI201 T DB AT -HEDTY, £/, EFEMERAREE - HIRBREB V9 —DEtE
WA LERAVWELRE, BLTRERHVWEZLET,
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Room A | Regular session | S17. Tsunami

[ST7]AM-2
chairperson:Tatsuhiko Saito(NIED), chairperson:Ayumu Mizutani(Hokkaido University)
Sat. Oct 31, 2020 10:30 AM - 11:45 AM ROOM A

[S17-01] Rapid estimation of tsunami earthquake magnitudes at local distance
OAkio Katsumata', Masayuki Tanaka', Takahito Nishimiya1 (1.Meteorological Research
Institute, JMA)
10:30 AM - 10:45 AM

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

[S17-03] Frequency characteristics of bottom pressure recordings induced by a
typhoon
OHiroyuki Matsumoto', Emoto Kuniaki'?, Kentaro Imai', Narumi Takahashi'® (1.JAMSTEC,
2.Wakayama Prefecture, 3.NIED)
11:00 AM - 11:15 AM

[ST17-04] A meteotsunami on 1 July 2020 recorded by the S-net deep ocean
pressure gauge network
OTatsuya Kubota', Tatsuhiko Saito', Naotaka Yamamoto Chikasada', Osamu Sandanbata’

(1.NIED)

11:15AM - 11:30 AM

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

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

1. Meteorological Research Institute, JMA

(MiELoIC

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

(2)%55%

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

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

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

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

(3HER

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

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

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

B

By KRR RAT R OIRISOIRE T 2 ERE 2 FEA Lz, ERBEMETERIIUSGSDHY A MITAREIh
TW2EHLDAESRLE, BREFOEEICIETakeo(1985)D 7OV 5 AR ER L7,

© BxEZS -S$17-01 -
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Tsunami Data Assimilation of S-net Pressure Gauge Records

*Yuchen Wang', Kenji Satake’

1. Earthquake Research Institute, The University of Tokyo

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

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

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

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

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

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

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

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

RICERBER & EEE A MERERICBETRA CEANSNE T — S ORELAELMNCT

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

AFETIE, BRBERICENSNEBEERNT —92RBEL T, HBICLZBREDEESERASAICL
Foo AMBRTHEOLNLMRIZLUTOBEY THZ, (1) BRI &EERER T, BEERTOBAKKO
SHERBOBHICERELNH D, BREEREESEHICIRILE—DIRTIOICK L. EEEERIGERR
(=107 Hz) DIRXILF—HEHT 2, (2) ERDOBETRTICE ZERREOHEEN SRR ICAS
CARZERI. YRYBIHINEHT 220 THE, ZRRHEOHUEEBELT ZICIE. ARAEEREFD D RYK
% (=10%Hz) 5RETIUVEIHBIEETERT B,
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A meteotsunami on 1 July 2020 recorded by the S-net deep ocean
pressure gauge network

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

iEC®IC

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

S-net’kKERRFORHE ZDRE

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

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

SRPREYIaL—vaY

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

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

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

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

1. NIED, 2. JAMSTEC

oI

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

—%, BETIHBEENGNLESEREIN, FEVEERREB TOBERENEIEATES LD ICH

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

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

SRTHAER

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

SIEZELBE LB WVEE

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

SO THBEANERLZIGEERRLDAD2EFVETE. BRERELRALYMI I VI TEALEKRL, Z0

%, BEDATAHIKEMTZICEHRW, RLAICEADTA > TV, HRMISEEENZEAEFTEDICK

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

S[EZLEIBEY ZHE

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

*Nobuo HAMADA'

1. non

1. FL®HIC

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

2. BERUBODEVWEELCAEETER

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

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

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

&, REEFEDOHEISERIADEIZFEUREREICKRLTWS,

3. AEODEIR

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

4. ZFOfh

SEORETIFROEI BRI EEHALMIR ST,

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

2) HHHESAEICAVONTWHERMBEEDHIEDL - 2EER O, EihhE OMENEIC IS EGEE A FED
ELTHRESNTVWREFALNZHDHZ2EDEHEIND, ZTD LD RIEIE L RANEZ BFREICEY AL
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Forward modeling of tsunami for the 1933 Showa-Sanriku earthquake
using normal faults based on marine surveys

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

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

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

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

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

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

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

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

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

7, 1833FERDEME & TNABBINAFEEZBEEFMEOOIFERICEDOETREL, LBNEBMED

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

ER DB ARBEBRIE LN

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

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

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

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

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

BAL, BROBEAREZEBRIETW I e b o k.

© BxEZS -S17-08 -
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Nonlinear Inversion of Tsunami waveforms, Estimation of Slip
Distribution by Grid Search Part 1

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

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

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

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

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

(M IELBHIC

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

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

(2) EBECERE AWhEBIC &L 2B KELEDFDHTE

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

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

(3) FE - RAMEBRREFICE D GEHFHNBRETILOEE

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

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

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

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

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

© BxEZS -S$17-10 -
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Ho7=,

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

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

(4) FHim - ¥R

UEDFHERIMS, 2017FEDCurtisthEDYIEX H=XLE LT, BEALT S KXUMTETICKEABICEL
LA IOREZVICERBLABER I VICL > TRIRETBIRIEARE S 5. "Trapdoor faulting (Bl & LIFF
RUTBIRIE) "2IRE T B, F7/22009FEDCurtisthBICDWTH., HEIRE - SRR - CMTROELIMEH,
5, 2017FEHhE L DRKDIBRIMEYBEL TWVWB I ENTEREINDE, TNSCurtisttEDOYEX H=X A
I, BADPETHBICEVWTEERBEOMUMEERBEICH L TRELAEDERAETH S (Sandanbata et
al., 2020a-b, JpGU) ., TODZODBEHILT T KIUTOME - FERIBRICE N ZELUEIE. "FE L AL
MEEFHEDS, BEALTIANUICEWTHIEFHTTREL D 2"EEN"RERTHEIZ EARBLTL
%,
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[S17-11] Reconstruction of the inundation height by spatial interpolation method in
the Sendai plain after the 2011 Tohoku Tsunami
OYuuki Eguchi', Yoshinori Shigihara', Tsuyoshi Tada' (1.National Defense Academy of Japan)
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[S17-12] Numerical study on tsunamis propagating into river channel
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[S17-13] Characteristics of tsunami flotsam behavior on vulnerable of embankment
foundation by strong motion
OKentaro Imai1, Ryoko Obayashi1, Kuniaki Emotoz, Hiroyuki Iwase3, Kentaro Nakai* (1 Japan
Agency for Marine-Earth Science and Technology, 2.Wakayama Prefecture, 3.JIFIC, 4.Nagoya
University)
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Reconstruction of the inundation height by spatial interpolation
method in the Sendai plain after the 2011 Tohoku Tsunami

*Yuuki Eguchi1, Yoshinori Shigihara1, Tsuyoshi Tada'

1. National Defense Academy of Japan

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

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

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

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

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

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

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

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

B3 aEarRonr.

)XV IDWOREREIFIFALTHED, FATEEOREZECLTIFEAFRBORKENREIL, B
BHELIEE L.

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

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

#LEFEARER (B - (£1TVer.8.0) IDW 1258

ZAE (m)
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Numerical study on tsunamis propagating into river channel

*Kento Koseki', Yusuke Yamanaka'

1. Department of Civil Engineering, The University of Tokyo

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

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

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

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

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

in,max

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

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

U EDFERNS, FAIOBICKE L /EEMNIERNICRAT 2BRERVCRAROEES ZSREICHET 5720DIC
&, ABICRATIBRRETRET MR 2EREICHETIVENHD I DM >, TOHERELNFT
DTHZHBEICELRDOERLERUCRBAREZB/NMMIMEEL, FAERNDRERICE Z2KA ELFERVRE % B/NT
e 2AlaEtED D 5.
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N I I
J I/ = 60 | |
‘77‘ " I
nin,n:mxt :> Av4 :
LS S = i
ni « g |
0.5L' = 3.00 151
- 1
vam o) [
AFHER é
1
]
-"
0.5L L0 ekt 151
JEpe— A BRI

~ 0.10 (v/y/gh)

-1.0

N/ Nin, max

M, #EEBEOHBER (b)) RUBEEIHOIAR (F)
(h =10[cm], Nipmax/h =0.1, L'/h =60, w = 10[cm] D7 — )
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Characteristics of tsunami flotsam behavior on vulnerable of
embankment foundation by strong motion

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

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

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

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

3. ERiEHm

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

fo. Eo, ARMEETIVICEL 2EMEBEMOKTERMEDHEICL VIZBBEEDORRIERISAD LI
BB, ERMEETNICH > TERTEEDICRD. ERMEETIVE ERYILEET 2 HEAEHER &
T, JYBRENRZERTANTEEE RS, RN —EOEBRERZHET 2HFHICEVWTIE, IhoEEY
DOMEBILDEEMEZRLTWVWEIEIFEEAADI L, BEEICK 2BF - AFREEYCIRAEMREBOMSEME
DNERNY— NMICEAHEBEBRATERVI EERLTWVWS.
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Room B | Regular session | SO2. Seismometry and monitoring system

[SO2]AM-1
chairperson:Ryoichi lwase(JAMSTEC)
Sat. Oct 31, 2020 9:00 AM - 9:45 AM ROOM B

[S02-01] Low-SNR Microseismic Detection Using Direct P-Wave Arrival Polarization
OYusuke Mukuhira1, Oleg V. Poliannikovz, Michael C. Fehlerz, Hirokazu Moriya3 (1.Institute of
Fluid Science, Tohoku University, 2.Earth Resources Laboratory, Department of Earth,
Atmospheric and Planetary Sciences, Massachusetts Institute of Technology, 3.School of
Engineering, Tohoku University, Sendai, Japan)
9:00 AM - 9:15 AM

[SO02-02] Replay and digitization of analog hydrophone data of the old cabled
observatory on deep seafloor off Hatsushima Island in Sagami Bay
ORyoichi lwase' (1.JAMSTEC)
9:15 AM - 9:30 AM

[S02-03] Channel ID number expansion in WIN format
OKenji Uehira', Shigeki Nakagawa®, Hiroshi Tsuruoka®, Taku Urabe® (1.National Research
Institute for Earth Science and Disaster Resilience, 2.Earthquake Research Institute, The
University of Tokyo, 3.Telemetra)
9:30 AM - 9:45 AM
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Low-SNR Microseismic Detection Using Direct P-Wave Arrival
Polarization

*Yusuke Mukuhira', Oleg V. Poliannikov?, Michael C. Fehler?, Hirokazu Moriya3

1. Institute of Fluid Science, Tohoku University, 2. Earth Resources Laboratory, Department of Earth, Atmospheric and
Planetary Sciences, Massachusetts Institute of Technology, 3. School of Engineering, Tohoku University, Sendai,
Japan

Detection and analysis of small magnitude events are valuable for better characterization and
understanding of reservoirs in addition to developing strategies for mitigating induced seismicity.
Three-component (3C) receivers, which are now widely used, are commonly deployed in boreholes to
provide continuous seismic data amenable to novel and powerful analysis. Using multicomponent
continuous records of ground motion, we utilize two principal features of the direct P-wave arrival: (1)
linearity and (2) polarization in the direction along the ray path to the source region to detect small
magnitude events undetectable by conventional methods. We evaluate the linearity of polarization and
direction of arrival in the time and frequency domains by introducing the spectral matrix analysis method
and combine them into a scalar characteristic function that is thresholded for event detection purposes.
We boost the signal-to-noise ratio by stacking characteristic functions obtained at different 3C receivers
along an empirical moveout of a master event known to have occurred in an area of interest. This allows
us to detect smaller events and spatially tie them to a relatively small area around the large event. We
apply our method to field data recorded at the Groningen gas field in the Netherlands. Our method
detects all catalog events as well as several previously undetected events.

© BxEZS -S02-01 -
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Replay and digitization of analog hydrophone data of the old cabled
observatory on deep seafloor off Hatsushima Island in Sagami Bay

*Ryoichi Iwase'
1. JAMSTEC

TR REAFEMEBUAMSTEC) MY 1993 F ICHE B EmEAKEI175mDBEICERE LI BET — 7 )V EE
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3. B#(2017)TlE, ETFAATICLDBEARDE, ETAT—TOFEII v 7ICHHFI N/ RO
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Y, SEIRPEFKICERLTW L I—492AWVWTT—7428B4% L, HAES%E) Z7PCML I—%
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Off Hatsushima—1 Hydrophone 1997,/03/03
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Channel ID number expansion in WIN format

*Kenji Uehira', Shigeki Nakagawa®, Hiroshi Tsuruoka®, Taku Urabe®

1. National Research Institute for Earth Science and Disaster Resilience, 2. Earthquake Research Institute, The
University of Tokyo, 3. Telemetra

WINY 254 (MER - 3R, 199274:E) IFHED 7 t —XORBIPERRESORENT, K2 - SRT - BER
BRI RS OB DT — 9 RBICEL FEHONTWEEF v Y RILOMERET -9 EZRMYEKS -HD
WIBY 27 LT, UNIXETEMEST 2707 S L8THD. WINVRTATIEWINT #—< v b &EMEENS
T—=H 7A=Y PEERZELTWVWS. WINZ#—< v MIBEWTTFT—YDRBETI6EY NROF ¥V RILES
(channel ID) IC& > THT>THY, H’KA65536F ¥V RILETIRD T EIHES.

NER (F—4 @7 —2o>avy, 2013) TERMNH>72EY, JDXnetTHEL TLWBDIX10000F ¥ >~ %
IWETHY, 85BRBEIFEVTVEY, ZLARBVRETHY XERTOY ZIFE>TWRL., —AT, B
EXBETODA 754 VERTEONLERNT —49 2IDXnetDFBT — 49 EBE L THIT 2T Y, EHI%
Acor—9H#HE, SREHMEFUAOHBES - AL - BEFOSEBHAUT —92RA— X7 LTRY R
IMENMBZITHY, FyURILEEOHEBINERER>TWE., 22T, Fy VRILBSOMEE=IRITO
16y RERALBLI2EY NRABINT S Z &ICLE.

WINZ # =< v MIBAIR TOINEED S, mEREHE NRRICETRALASFEASIATVWS., Fv Y RIVEH
DILRICHI=>TEFLWI =< v MR BER D, ERFFOESIEDERMEY, CThETIEINTEE
BET—4YEDHBERMEEZDE, XY NT—IEX T 7MY RTALETHIBE 7 + —< v MHSEIER
BETHDIEDEFLW., FAYVIMNIDITIIDOWTEAE 74—y MEBELAREZRZADIENEEL
W, 22T, BITOWINZ #—< v MRS B2 & & LT,

WINTZ #—<v MZT1ROT Oy I PEREBAICA>TWS (FEER) . E£FEIC6/N1 MROBEZIERL H
Y, ZTORICEHOF vy T7Oy IDREL->TWS, EF v o370y 7 DEEICIFANS MRD
Fr o RIAYIDBDOVWTEY (HFREOFEE/NY FI) , TZORBICT—YIDEREI L. Fr oI
ANy S22 RROF v~ XILES (channel ID) "&FEN 3 (HPEH¥E) . WIT7+—< v hT

&, Fv¥ Y RILES (channel ID) & L TOx0000H 50xFFFFE TODIEAENS Z EHHES. OXFFXXD

F v XIIESIEF3I2EY MEEAELTFHEINTWEDY, ThiaflAT32 & & L. BB, K£ENA MY
OXFFCH 7= BIER 7+ —< v N THB Z & %KL, BICHEL 2,34 M BHOx00DEF (B FEEF#)IE, Bl it
{32y b (ATFEKFR) PFELF v+ RILES (channel ID) 2 RTEEERLE. &H, Frox
Ny S DFEE2/NA N HOXFFOT1 ~OXFFFFDIBSIFIRIERESZTH Y, BROMERAE TR &IC L.

Lk, SEHERLIF v RIVESORIVIRY FZ2EEHD L,

1. 0x0000~O0xFEFF (0x0000 0000~0x0000 FEFF)IZFIBEL LD T #—< v N THERREEKZ F v x
. =L, EREF16Ey MRTHERK.

2. OxFFOOLARE (0xO0000 FFOO~OXFFFF FFFF)IZHER 7 # —< v R TDHKRIKWTE B F v R,

ERB. BB, FrrrIAYSICIE, 4096HZUL EDT—9 A5 /ABdEH YT VI L—NEDODN—Va Y
EHDH, FyYRILBEOIRICDOWTIE ETHRARI=AETHIGEEETH 5.

BE, FvrrILBES32E Y MEEIEICDWTIE, WINVATFLADERS A TS YORIGNZET L, IE
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Seismological Society of Japan HAMEZR2020FEMRERE

Room B | Regular session | S19. Seismology, general contribution

[ST9]AM-1
chairperson:Satoko Murotani(National Museum of Nature and Science)
Sat. Oct 31, 2020 9:45 AM - 10:00 AM ROOM B

[S19-01] A database of digitized seismic records and seismogram image copies for
major historical earthquakes in Japan
OSatoko Murotani’, Kenji Satake?, Hiroshi Tsuruoka?, Hiroe Miyakez, Toshiaki Sato®, Tetsuo
Hashimoto®, Hiroo Kanamori® (1.National Museum of Nature and Science, 2.Earthquake
Research Institute, the University of Tokyo, 3.0hsaki Research Institute, Inc., 4.National Research
Institute for Earth Science and Disaster Resilience, 5.Seismological Laboratory, California
Institute of Technology)
9:45 AM - 10:00 AM
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A database of digitized seismic records and seismogram image copies
for major historical earthquakes in Japan

*Satoko Murotani’, Kenji Satake?, Hiroshi Tsuruoka?, Hiroe Miyakez, Toshiaki Sato®, Tetsuo
Hashimoto4, Hiroo Kanamori®

1. National Museum of Nature and Science, 2. Earthquake Research Institute, the University of Tokyo, 3. Ohsaki
Research Institute, Inc., 4. National Research Institute for Earth Science and Disaster Resilience, 5. Seismological
Laboratory, California Institute of Technology

BAOEICIEBARI1B0FELU LICSEZ MEET - REEICL2HME - ZRENOELIH Y, BAREHEIFES
NTW3., SIRFPREEBELREDERBREIZBAICL > TEBINTEAME - BREFICETZ 7058
gxiE, FIERY A R PERODT—IR— & LTAKRSN, #HEA/FALPTIVLIBREINTETVWS

(Furumura et al., 2020, SRL; Matsu’ ura et al., 2020, SRL; Satake et al., 2020, SRL) . LD LZFD—FA
T, AR TEONAET TOVREEBELLL, NENABITICMA D 279 T—9 T 2EHICIEH
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IDT—IR—RASMEBELPHRARGBRETRRTEELIICLTSHY, THEARY KIRIED KR O M E
ZiEL, MESTOHMELHETRET 2. KRMBDIHFE, PRIARE LA MANRAT DS IC IXHEST DR
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EvRERBESORIEFADHA, HETE, HIBHXELEOPETIE, ARSNIERY VIERREY
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HARIGEEWQGEARZEZENARTEL TWAHDLRVWHEKRETHY, BENICEEELHMRNRTH 2. EHRER
BT —Y9REEFROEERIIERMICERF INTEY, KT —IXR—RIEELEREHUT—9 2= BIEHN
ICIRET 2L B0, TEEEZRELART 2 ZE THROBERMEBRYT—9DONY I Ty TERDIZERELH
3. BAOHREN SHAMEFICEAVEHLENZ VDI, BATRELAARKMEERNBOMESTCREELE
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Seismol. Res. Lett., doi: 10.1785/0220190287ICE W THBNL TW3.
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B AT —IR—ADERIK, ENMRFEEYEICSITZ2017TEEERTIERE, JISPSHHE
JP18HP8037, JP18H01289, R AZMEMIEALREFIA (2020-G-16) ICL > TEEINTWVWET.
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Seismological Society of Japan HAMEZR2020FEMRERE

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

[ST18]AM-1
chairperson:Satoko Murotani(National Museum of Nature and Science)
Sat. Oct 31, 2020 10:00 AM - 10:15 AM ROOM B

[S18-01] Effectiveness in raising awareness of disaster prevention through
numerical evacuation simulations for junior high school students.
OShota Takeichi', Toshitaka Baba', Naoyuki Nakayama2 (1.Tokushima University, 2.Tsuda
Junior High School)
10:00 AM - 10:15 AM
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Effectiveness in raising awareness of disaster prevention through
numerical evacuation simulations for junior high school students.

*Shota Takeichi', Toshitaka Baba', Naoyuki Nakayama?

1. Tokushima University, 2. Tsuda Junior High School
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ERTEREFEOFERZ LTV, —A. AICARRSI NS FERBEXRMOERIEZEL K. & BRIFICEL
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T )LD CrowdWalk% LMz, CrowdWalkliZz— RITZEETFIL &2 AW KEBEERBIHCETIGLIZTILF
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Room B | Regular session | SO3. Crustal deformation, GNSS, and gravity

[SO3]AM-2

chairperson:Kosuke Heki(Dept. Earth Planet. Sci., Hokkaido University), chairperson:Yuta Mitsui(Faculty of
Science, Shizuoka University)

Sat. Oct 31, 2020 10:30 AM - 12:00 PM ROOM B

[SO03-01] Interseismic plate coupling on the Main Himalayan Thrust in Nepal
estimated from GNSS displacement rate field
OTakao Tabei1, Mako thonoz, Bishow R. Silwal3, Rajendra Bhandari3, Janak B. Chand3, Soma N.
Sapkota3, Hiroe Miyake*, Kazuki Koketsu® (1.Faculty of Science and Technology, Kochi
University, 2.Graduate School of Science, Hokkaido University, 3.Department of Mines and
Geology, Nepal, 4.Earthquake Research Institute, University of Tokyo)
10:30 AM - 10:45 AM

[S03-02] Continuous estimation of coseismic and early postseismic slip of the 2011
Tohoku-Oki sequence using PTS analysis
OYusuke Tanaka', Yusaku Ohta’', Shin'ichi Miyazaki® (1.Tohoku University, 2.Kyoto University)
10:45 AM - 11:00 AM

[S03-03] Estimation of coupling slip distributions in a subduction zone by a trans-
dimensional inversion approach
OFumiaki Tomita', Takeshi linuma’, Ryoichiro Agata', Takane Hori' (1.Japan Agency for Marine-
Earth Science and Technology)
11:00 AM -11:15 AM

[S03-04] Slow event between large intraslab earthquakes at the Tonga Trench
OYuta Mitsui1, Hinako Muramatsuz, Yusaku Tanaka® (1 .Faculty of Science, Shizuoka University,
2.Formerly at Faculty of Science, Shizuoka University, 3.Earthquake Research Institute, the
University of Tokyo)
11:15AM - 11:30 AM

[S03-05] Crustal deformation by a heavy rain episode
OKosuke Heki1, Syachrul Arief1, Wei Zhan® (1 .Dept. Earth Planet. Sci., Hokkaido University,
2.The First Monitoring and Application Center, China Earthquake Administration)
11:30 AM - 11:45 AM

[S03-06] Duration of Transient Deformation in Northeast Japan as Observed by
Geodetic Data from 1890 to 2010
OAngela Meneses-Gutierrez'?, Paul Segall®, Takeshi Sagiya®* (1.Institute for Advanced
Research, Nagoya University, 2.Disaster Mitigation Research Center, Nagoya University,
3.Stanford University, 4.Graduate School of Environmental Studies, Nagoya University)
11:45 AM - 12:00 PM

©Seismological Society of Japan



S03-01 AAMESA22020EEHEAS

Interseismic plate coupling on the Main Himalayan Thrust in Nepal
estimated from GNSS displacement rate field

*Takao Tabei', Mako Ohzono?, Bishow R. Silwal®, Rajendra Bhandari®, Janak B. Chand®, Soma N.
Sapkota3, Hiroe Miyake4, Kazuki Koketsu®

1. Faculty of Science and Technology, Kochi University, 2. Graduate School of Science, Hokkaido University, 3.
Department of Mines and Geology, Nepal, 4. Earthquake Research Institute, University of Tokyo

FNR—IVDOELTOREBREA Y RTL—bE21—F2 7L — FOIRERBO ERAIICHEBEL, ETFTHRE
THUMMBRMEIEENREZR THD. ETIH2015FGorkhattE (Mw 7.8) NERIBICEHT L LAY, T Dith
EOERBOAEAICIE, BEHNEFERBICHZ > THEELRMENIREL TOVARVWAKRARMEZAEAL, > TW
3. 2016FICHA S N - ERERBERN SEERZRMBATOTZ L [R—ILVEIXTVYERMEEZD
KEEBDOMREMER] BFFNERDIM)O—IRE LT, HAER/N—)LHER - FaERICEH 10 DGNSSE Rl
RAERE L. BaOBAMRIE, R/ANA—IVERICEEEROGNSSEREE®mEL AN S, MERABICSITZE
At aBiELTWS., BRRIMICIE, BREAMOT—9EE8DTRA—ILETOHMALTEELRE VT H
BESZEEHL, AMZEHNAEAIASEY S VYEEMBTOMERT Y vILFMAETO> 2 & &#BEELTYL
%.

UNAVCOREHTT — 9 AFTHREA R/S—)LEIRNDGNSSER S DMEIZ50ICE WD, BE L TEAM TSN
TWBEDIFEHITE =AW, SEIE, GIPSY/OASIS Il ver.6.4MPPP-AR%E A AW, NERDIMERRIR & 1A 7=
2004-2019FDHEAD I RTDT—4 & W B~ DEZEREZEH L, SAREOREICEL S TERARDIEHE
MEEERDR. I5IC, BEMNEES*ZEFERL, 0FH»BEHEEV:L. BRE2ENTDE, 1—5V7
KT 24 RTL—hDILEERIEL T, X/AN—)LERNTIEEILAREDI0-15 mm/yrOEREEFR N S d
3. O HREICHBREL THO.1 ppm/yrEid. $4bHL, 41V R-2—F 7 OHEMEEERE (36-37
mm/yr, DeMets et al., 2010) D#30-40% At ¥ T VRFIHDEHEEFICEP I TLW 5. NERDIMER A
&, EICM Y REBIGEWI L — NERBEIOEEOBEOR LICKE<ERL TV,

GNSSEHZERFEEIZERAW, 1V K - 1—-5Y 77— NEREICB T3 hEBOBEEImAHME L. it
RkOHETIE, FFFEABEIEAAN > TIOCEREDECH RAETCHETHIZETILIAVLATE
7= (B Z IXStevens and Avouac, 2015). Fhic & B &, RN SFET20 kmBE X TIEIF—HRABUVEBZHI K
HLNTWS. —F, 20155 Gorkhatt EREDEBEMEZMERN S, B TEICRMBENOERI XV b
ERBEROEITAY MRBEICDRA >TTL— MNEREAENT 2 ETILHRIBS N TS (Hubbard et

al., 2016). SOlE, ZDHRBOETIEHFKALL. BET 2L — MEREOTFREZREI3ISkmEREL, F
I5kmT & DFERIRITA > T30-40 kmfEfRIC / — R%&5%%E L7=. TDEFNODE (McCaffrey, 2009) B\, &
J—RIZBIIDTRYREEEZHELL. 7L — MEFHEEIRE THRIEE LAEZBEERIZ, L — MEREOD
R EBWBREEZED. 45, BIEROEI XY METIREBICRVEEZSZ, RENOEI AV NETR
FREEOIGEVWEWVWEEZEETRY. SO0BERIEFHENABBITICEZ2EDTHDN, BiATL— MERERK
ERAWEREOHEREIEKECERS. TL— NEEBENFEREEROAHESINZ EONE DD, SOF
BLEETIDEBEOLEOEBEEXELLRMLAEEDHNED D, IOSRIBIEIVBETHS.
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Continuous estimation of coseismic and early postseismic slip of the
2011 Tohoku-Oki sequence using PTS analysis

*Yusuke Tanaka', Yusaku Ohta’, Shin'ichi Miyazaki?

1. Tohoku University, 2. Kyoto University

WMERES A ZIILO—EDBRICHEIMBITARYIRRIFBAEAVEERA T —ILTRET 20, TOHB—HLRE
BRO=OIISETEAERNFERNNELRARTHS. LH LAY SEHEDOGNSSRIMENTIL, TRE, SHEETRE
EORBFHETRENIAESETTS. TNIEFEICHREME, KQEBEFOMOKRIM/N AT X —9 EDHBD
REEMICK D, ZITHAEFALRBRFEE LT, GNSSIRERMBELZENLCBERBEINY AHET 2FE (M
[EPTS (Phase To Slip)) # AW LHEMB I RY E=4 Y VI EMORERICER Y HA TWS, PTSTILEZH#H
EETHT, WERMBEZTLES) —VEREBRAANDOEAENEREN L TEEMBTRYICKEU DI
5. ZL T, IBTRY ERF[EEZFDORBNIA—4D, DHEZLISDERNELE—FETHETS. 0D
28, KENRTA—9DNBREEDTMENBICEFTHDEEZONS.

AR TIEETIHBEE T RYHEEFERE L TOPTSOMEEMAZ BN E LT, AFEICL22011FRIA
KEEHMEOHMERT Y - MHARKMTANY OBEGHRHEEEH A7, HETIIERBEADEIDGEONETAD
WX 1T —4&FERAL, SATTEHD14EA 51685 (JST, AEREIZ1485469) D285 ICD WTHEFTL
7. TOWER, AEERBPTRELAEERREICDOWVWT, BEDRIMEBHRABRWEAHEE LS —HT BTN
WRHPIITZFa—RKHHESINE. BONAEIRYDHELSHEINZIMREMBICOWVTS, BIHIICE
IHMEERIFIC—BTZEE R >/, ILICEFHTRELEKREDITRYEREINEZ., ThS5DERL
5, EEEICERLTRETIHMERIRYAEPTSTREL THETESZENREINE

—ATARROBEFTICEET 2L, HESNAMBINYERIICIE EERO3DDMBER$RY & (E5]

12, oY LB R DBMARSh . BNERdDREICEARTRES IR >LBHICHET S
BEF Y DRWVIDNTETHY, EFHOXBETORRMEICEBDIANYEMMEES N, IN5DTAR
VIEZNENERZ2HEREZTRL, AERDO3IIPETRAROEMDIRY M #HES N, TALLEHDE
ETTIIM, 7.60 % & o7, Zh5EMitsui and Heki (2013) EDEITHRE LR THALMIAER/METH
20, PHORMINY ZRZAEDTHDEEZILND.

LUEDRERN DS, PTSZAWHERASMBROTNY OFHGHLHEDOATEEN RSN, HRTIE
PTSOREBCHERROFMEMAL, TNODZYUMICOWVWTHERT 2.
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Estimation of coupling slip distributions in a subduction zone by a
trans-dimensional inversion approach

*Fumiaki Tomita', Takeshi linuma’, Ryoichiro Agata1, Takane Hori'

1. Japan Agency for Marine-Earth Science and Technology

R EHERB T — Y EFAVEZMBETARY DHEOHEICIE, —RBICTRY OEBERGEBLARN_FTEZD
Thh, ZOEEWERABTEZINANR=—NRSX—95MBICPLA—TEOREEICLYRETS. LHL, BD
BEALRAREE GEAMRE) 28R LARNZFEZITOIHE, ABICHEMMICELLFETEZAWVWI &
P, BOBERERASGOIEAVALICHBETERVAEDBERICRBT 278, JILA7EEEYTHILO
(MCMC) EDFERANE FN S [Fukuda & Johnson, 2008]. EIZ, REDFETIEITARNY DFBIERMEE L
T, BT ZEET—HRABHRFEEFEIBAENIFEAETHY, HBIARYDENY DIFE—FRMEICHIETETW
BV, e, BASASTOEBNAHEEDEVEICLY, MIBIARYDETIVERENEBEMICKECER
U, 4 NRN=UaViEROEHIS LE - BRI LW [Kimuraetal,, 2019] & W RBBENEITF SN S.

LEROREDRRRDI-D, Fxld, Reversible-jump MCMCi% [Green, 1995] IZ & 5 Trans-dimensional
inversion (TDI) FEDRFICEYHA TWS [e.g., Tomita et al., 2020, JpGU-AGU]. AFETIX, Bodin &
Sambridge [2009] & El#kIZVoronoi cell ZRESEIC L WEBEARXEIY, celBEOXRM/INTA—% (FRY)
2) ccellBARDE (RE/IFA—4%) #RAFICIERT S. ZhickY, BAT—9hokDE 2 EHEAEER
ELITRNYDHEROEBRT—IVICELELZZEPEN BRI, RIMRORMNIA—SHTHEIANY S
mHAKDOENDEEEIC, F—HRAMBIRYDENYDKRIRETREE RS, £, KAFEXIIMCMCEDO—FE
THdD, BOEENLHREHEBRT I EPROERBELSGTDIEAVAMERIETZIEEHEARTH
%. Tomita etal. [2020, JoGU-AGU] TlE, ZDTDLEEAEAIMT —4 2B WA I B TOERMER TR
WOWEISERL, E—HRABEBIRY DENY PROEEZERIHDIEAVAMORENTETHZ I &%
LD,

AR TIE, LRDOTDERAEREAAAH TOEELHDHEICER L. BEOGOHE TIREARMERITA
YELBLTEAT—YDSNEDNNS LK BRUDNETH B0, £ LEEFHETCOTDIEDOEE) % HRT 5
EEHIT, WRDABICICE Y TRY DEBEIR%E R#EL L-&x/N_%FE (ABIC-LSM) ICEDKHERBRE
DOLLBEMNS, BEXPHOHEICTDEENEL TOWENEINERIELZ. ZOLIAFEDERAUEHRT S
7=, SyntheticT—4% ZRAWVWTRE LZBEBEX2HMOBRES VDRI %{T > 7. SyntheticT—4% 1%, HE¥
MR M E [Okada, 1992] #IREL7=/NY 2R ) w I T 2B & LTKDHE, hIFAAETL— MNER
Wi % L /BRI A 15 - 18300 km - RE500 kmDiEFBIE A RE L, 20 km x20 kmD/N¥fE % ELE L
f=. 12®, TDEETI, Z D/ % Voronoicelllc & WZERBEMICTIL—T D35 ETRIMNRS A -9 8%
AT B EICAD. BASRERBE, BEHN 5200 kmDIEE# A EERE LT, D1508E LEAIS+ 258K
B, O150BELEBmDH, D2NIY—VERAEL, BELPHOEEE ZTNENITo>7%. SyntheticT—%
IZ, HEDOELSHREEZ/ Y FEBBEIAD T3 DUNALEMAEEL T OHEINAMREEAMICT L
T, EEHRRICA S HBRREAEZ 22 THER LK. TDEEDRTICH > TIE, #ERELE L T20E
MDVoronoi cellzfREL, TN EDIHEIIEROZN_FEICLDEERBREZTICKRET 52 & T,
NRERDDIAREE >, Tz, VHHEOHEEZRR LGEREEZERYT 2720, BEEOLEIEFEEZITL
(S EIZ2000FIEETEIE) , B TIX106H Y TILDT Vv H Y TV W HEET o 7-.

ABIC-LSMIC & 5EER R OMERRIL, EE5DRURDPTTCERELLLEEDHLY EBLILDTER
L. 2hid, RARSmOMI PERT —49 OSNEEDEE NS, +9AZEBRRENIFONT, EMWFEEL
HRAVBENLHBRTH2EEZIOND. —AT, TDUEICK 2HERRIE, ABIC-LSMODFERICLENT, £4k
BICEVRELEEEZEDHBISGEVELSHSDAH/MNELNL. RIS, BAURIHEIETETIVREEI GV E

© BxEZS - S03-03 -



S03-03 AAMESA22020EEHEAS

ZZON2BEOREOLHININLCERIN, HICETVREENMEVWEEZ ONDEETYPYRE LZEES
GLUEBOIRDAEIPHESINL., CTNIFERRSTOHEEICL 2 EBBREICEHLE T, Voronoi celld
LAY (EBEEAWV) NAEINLLHEEZIONDS. 25 LB, ZREMIC—KRAEBLREE2EL
BRWIDLBEICL 2FIRTHDEEZAOND. iz, BARIHEIERBEEHTIE, BOBEERSMHIEAVR
HICRBERANTONDRE, MCMCEICK 2HEDHREHRT DI ENTEL. IOV 2FHICE
Y, TDEETIBRT —YDREDETINSA—IADREALVED LB TR THZEEZONS.

RRTIE, &YFFMASyntheticT — 49 ODEBITERDIREEITD. T, SBRBBISTITOERT—FY2AVE
fRMEEEL, TOBREBEIATRETIRAATHS.
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Slow event between large intraslab earthquakes at the Tonga Trench

*Yuta Mitsui', Hinako Muramatsu?, Yusaku Tanaka®

1. Faculty of Science, Shizuoka University, 2. Formerly at Faculty of Science, Shizuoka University, 3. Earthquake
Research Institute, the University of Tokyo

AR TIE, HRTREFRMENFHNR N Y ABELAAATICE TS, HREE S MEREIFET
%, T—% & LTI, GNSSZEfIFERTI(Blewitt et al.,, 2018) & ANSSHEH S OV EH WS, MV HD
GNSST—#ICIE. 2006F5H3RISEBEEETRELIEME.ON AT TAMEIC L Z2EREN & KRMEHH
BAREICERSHR SN T WS, ZD7HD. ThLURIDT— 92 EEZEERELTT MLV RETV., FEREEOD
WEATo, INELET 270, HEAY OT D SEIAHTDRIB~FEICHIT TOERMMETER
(ETAS model; Ogata, 1988)A 1E T & ICHEL. ZOBEEELEZES K,

HBald, NVADKNYASYTE - T7 77 VEDGNSSERISICEWT, 2009F9829H ICHBEKkmIL DY E
THEEHTRELEMSIDR S THHMEERD) SIERZE(~BcmPRELTVWEIEERKRELE, 2D
FEELTELBEEAAEAWVTS Y., 2009FH ET7HEDRWEE(Hanet al, 2019)ZDEDEWVDI &LV
I, BIFEDOMIILAZRO—A RV MH2009FHETHEICL > THEHRINLEEZILOND, TODARV B

&, TL—MNBEROHBWBIARY(RO—RYy TARY NELTERIRTESD, 2006 ER S THEDR
DEHHPBMELIZEVWIRAETRETH D, ZOFEEEHIHEMRFEL. 2013F5H23BD R T TRHE
(M7.4)DFEERFHICIIINERE L TWe, —A., HWEFEIORTMNSIE. 2009FEH ETHEN52013FDRZ T
R EDBERICH T T, BB OBEE Y £ FZ400kmLEOE SHEEFBRIKRTRETLTWEZ EAD
N7,

UEDZ EDDE~IE, 2009FEHEFHEMS. )N S52013FR S THHEM7.4)ICHF T, by HBELH
ABFDDRCEEHE—ET, XHHOSFERBICETHELASZD"AO0—ARYMNDPRERELTWEZEERD, £
DREEIF, TL—PFERTORO—ZAN vy TARY NPT L — MNEFAHFD—EHIERE, thOBRATRE
SINTELERREFEOEDTHEME LNBVD, EAHAAAFICHEITEHRVHE S ROMEDREEEICDOW
TEHERANRES5ZA%EDTHS,
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Crustal deformation by a heavy rain episode

*Kosuke Heki', Syachrul Arief', Wei Zhan?

1. Dept. Earth Planet. Sci., Hokkaido University, 2. The First Monitoring and Application Center, China Earthquake
Administration

WMRICEMMNATEIIEFRMIKOEEZER Z2E7-5F, <DV ONDBEBFIITEERICMA. KK
B, BEWE. FHIVEBERTE. Y LDREKEDN, EEREEMES AT AL(GNSS)TLIELIEFH 5N % FEM
MBREEDOERE L TEREIN. GRACEFEICL 2ENFHEILE B EEMICRBIFLNTWS, KFRT
I$2019F10/12ICEKRIE X B > /- S TTEARE 195 (Hagibis, Category 5) #EICER Y EiFf, AL ES
LB RBREKEEICK 2EGRBIROER 2EBHRT D, MEIET XY RABEMREHCMA, L—¥—2HAVEZE
BOMREEDBITREA A L7z, GEONETAIMI T — 4 IFE LB DFSE A2 AW, 2ENLRALNERD
EEZHAVWTERRZL15HEOHRELN S DREZHR/NIT 5 & D GHelmertZE#N\S A —4 (FT#H

gy, [O#x. AR) #BEA#HELL, ThOHDERAZGEONETRMEICHE L. SAMIASEICHERRHRE X U
PRV, ZORRERADERICH PR, BEERY. EFAFBALETI-2cmDLENER LER ICHER
SNtz, FREBEBHICIFIFIFEEL. MAKMEEISHRET 2BEHRNT-2BTHZ Z DDA S, RIC
Farrell (1972)DRE YY) — VB8 (BIERIZ30 GPas L) ZFHWTGNSSEDEEE ANT—F &L

T. BKEESHZR/N_FETHELL, AROERIEICERT 280FEIHBOEEEZSLO5TH,. %
NORTATAKESTDT—9DSEBELZAFHRELAVWTHIE L, BEHagibish 675 L2 RMRER
DOREREIL. BTNEZRE[EMICES T2 EHM336tE s, —A, R ETEENSHEINLFTER
TNEEZNICEZAD40GHIEEE RS, REDHEIZ. BMRENS—HORHIEZELEIWZEDIZARSIE
TTHY., MELBAZWENEETZILEFEZAONAL, ZOFEDORERICIE, (1) GNSSEM LT i
B O S ADOBIEEABHAICEL. (2) GNSSEAMMICEIRMICEES N TW S OMKI’BHRICEH
L. gk ) REAEEAE/Z5 SNz, OZONEZ 651D, GNSSEDES%. GNSSEEHLE
$25—3020 kmDEAFDOFDEY T EE(ETOPOTETILASEE)ELERD &, GNSSEDOANEY L TH
BmEWVWZ Ebhh o7z, o TEAMETIHQ)NERREEZTWS, RRTIES SICAR155(Faxai,
Category 4)%°. BRAMRMFAIED LD ICELSITHEAADEMICOVWTE, AKGBR ETEHEBTRES
&y %,

Figure: (left) Average time series of 7 GNSS stations around 2019 Oct. 12 from each of the 5 regions,
Ise-Shima, Izu, Eastern Nagano, Eastern Fukushima, and Iwate-Aomori, along the path of the typhoon
Hagibis (#19 in 2019). We can see significant subsidence on the day of the landfall and recovery on the
next day. (right) Subsidence of GNSS stations on 2019 Oct. 12 relative to their median position of the
period shown in the left figure. Spatially smoothed with the averaging radius of 20 km. We used the GSI F5
solutions and removed common mode errors by performing daily Helmert transformation to adjust the
daily positions to the median positions.
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Duration of Transient Deformation in Northeast Japan as Observed by
Geodetic Data from 1890 to 2010

*Angela Meneses-Gutierrez'?, Paul Segall®, Takeshi Sagiya®*

1. Institute for Advanced Research, Nagoya University, 2. Disaster Mitigation Research Center, Nagoya University, 3.
Stanford University, 4. Graduate School of Environmental Studies, Nagoya University

Crustal deformation has been transformed in the past decades by the availability of continuous GPS data.
Time series analysis of GPS data often assumes strain accumulation at a steady rate. In the case of NE
Japan, analysis of horizontal GPS data from 1996-2010 revealed a decrease in trench perpendicular
strain-rate in the decade prior to the 2011 Tohoku-oki earthquake (Mavrommatis et al., 2014). However,
the limited duration of the observations makes it difficult to assess how these transients relate to the full
interseismic period. Importantly, we do not know whether the strain-rate at the beginning of the GPS era
(1996-1998) is typical of the preceding decades or not. It could be that strain-rate during this period was
anomalously high.

Conventional geodetic data (triangulation and trilateration) are available in Japan since the end of the
19th century. The data consist of two first-order triangulation surveys (1883-1901; 1946-1972) and two
trilateration campaigns in the latter half of the 20th century (1973-1985; 1977-1994), including
second-order surveys. Examination of historical data in combination with GPS data can provide a way to
evaluate the velocity and strain distributions in the last 100 years and elucidate whether the acceleration
observed prior to the 2011 Tohoku-oki earthquake represents a short-term transient deformation or not.
Thus, we analyze horizontal deformation in NE Japan utilizing all the geodetic sets available.

We estimate horizontal displacement fields in NE Japan for the conventional geodetic data using the
method developed by Yu and Segall (1996). In this, a denuisancing procedure is performed so that the
dependency of the data on station coordinates is projected out of the system of equations and the
horizontal displacement fields can be estimated directly. We solve for the inner coordinate or minimum
norm estimate, representing the essential displacement after removing rigid motion and scale factor (in
the case of triangulation) which fall in the null space of the observations. These results are transformed
into average velocities by assuming steady deformation over the survey period and average shear strain
rates are calculated for the region. The null space inherent in trilateration and triangulation data is
constrained by GPS velocities in either the early GPS period or the period prior to the 2011 Tohoku-oki
earthquake.

We found that the maximum shear strain rate in South-Central Tohoku from 1884-1984 was not higher
than those observed during the GPS era. Thus, suggesting that the transient deformation described by
Mavrommatis et al. (2014) did not begin prior to 1996. Furthermore, the maximum shear strain rates from
conventional geodetic data are consistent with those prior to the 2011 Tohoku-oki earthquake, while the
shear strain rate in the early stage of the GPS data may represent an anomalously high strain rate from the
average interseismic situation, having geophysical implications related to precursory phenomena of the
giant earthquake.
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Room B | Regular session | SO3. Crustal deformation, GNSS, and gravity

[SO3]PM-1

chairperson:Takeshi linuma(Japan Agency for Marine-Earth Science and Technology (JAMSTEC)),
chairperson:Ryoya lkuta(Shizuoka Univ.)

Sat. Oct 31,2020 1:00 PM - 2:15 PM ROOM B

[S03-07] Limitation of the interplate coupling estimation at Kuril Trench around
Nemuro-oki, eastern Hokkaido, Japan deduced from GEONET, and the
possible contribution of newly constructed GNSS-A sites
OHiroki Aota', Mako Ohzono'?, Hiroaki Takahashi', Yusaku Ohta® (1.Graduate School of
Science, Hokkaido University, 2.Earthquake Research Institute, The University of Tokyo,
3.Graduate School of Science, Tohoku University)

1:00 PM - 1:15 PM

[SO03-08] A decade of GNSS/Acoustic measurements on the back-arc spreading in
the southwestern end of the Okinawa Trough
ORyoya lkuta’, Horng-Yue Chen?, Kiyomichi Takemoto®, Takeru Kohmi', Masataka Ando'

(1.Shizuoka Univ., 2.Academia Sinica, 3.Nagoya Univ.)
1:15PM - 1:30 PM

[S03-09] GNSS-Acoustic Observation Using the Wave Glider to Detect the Seafloor
Crustal Deformation (2)

OTakeshi Iinuma1, Motoyuki Kid02'3, Tatsuya Fukuda1, Yusaku Ohta3'2, Fumiaki Tomita1, Ryota
Hino*?* (1 Japan Agency for Marine-Earth Science and Technology (JAMSTEC), 2.International
Research Institute of Disaster Science, Tohoku University, 3.Graduate School of Science, Tohoku
University)

1:30 PM - 1:45 PM

[S03-10] Evaluation of sound speed structure for each GNSS-A seafloor geodetic
observation epoch using GARPOS
OYusuke Yokota', Tadashi Ishikawa?, Shun-ichi Watanabe?, Yuto Nakamura® (1.Institute of
Industrial Science, University of Tokyo, 2.Hydrographic and Oceanographic Department, Japan
Coast Guard)

1:45 PM - 2:00 PM

[SO03-11] A development of submarine geodetic monitoring system by calibration of
the DONET pressure gauge network
OVYuya Machida', Shuhei Nishida', Toshinori Kimura', Hiroyuki Matsumoto', Eiichiro Araki’

(1.Japan Agency for Marine-Earth Science and Technology)
2:00 PM - 2:15 PM
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Limitation of the interplate coupling estimation at Kuril Trench around
Nemuro-oki, eastern Hokkaido, Japan deduced from GEONET, and the
possible contribution of newly constructed GNSS-A sites

*Hiroki Aota', Mako Ohzono'?, Hiroaki Takahashi', Yusaku Ohta®

1. Graduate School of Science, Hokkaido University, 2. Earthquake Research Institute, The University of Tokyo, 3.
Graduate School of Science, Tohoku University

FEBEAWVICH ZIEEREHIL, BEHOGNSST — 9 BTN L RKERTARY RIBRELAIHESINTS
Y (21X, Hashimoto et al., 2009), XD 7L — MERBKMEANKE T Z2HREEIBWGATE L TEESM
TWBETH B, Fiz, TOHMBORROERE,SIE, 17HZBICHEDN SBRDICHAZLREETHBEKX
MEAREL, 201 TERIMARTERIMEDL S ICT L — MNERXRTOMBN I Ro - AREENRE I N
TW23(loki and Tanioka, 2016). Z®D7=&®, ZDLIWBEBEEK DT L — MERXEOEBREEZHET S
s, BIYWDSMEOHRBEAFRTE-OICEEETHSN, HBEISBENESOER DA S DHEICIE
[RANHSD. D=, 2019F7HICILBEKRE - RILKZE - RAMEMOHBEMRICLY, READBEEKIC
3RDOGNSS-AERBImMNRESN, 1OHOHAROEZEHE,SERSNA (KA -, 2019HE2

£) . 2020F10AIC2OIEDIBENFEINTS Y, IERICTIHESERICRUOMBRESRENTOND &
HfFSn 3.

INICHEIEAMRTIE, FEHOCGNSSEAIRICL 2EELHDMRHERAERANDZ & EEIC, FEInik
GNSS-AZR Bl =AY, FEHOGNSSEA R TCIERE TCEAVWHBOBESSAMEICEDL S ICEIL D 201 EE
EMICHRETT 5. FTIXEHOCNSSERAIRD, BEFEPHDEWVCE >TEDREZILT 20052, K
MRTIE, SYRENLTL—MURERET 270, 7OV IHBETILO1DTHS
TDEFNODE(McCaffrey, 2009) % FHWTE& =D / — Rillwasaki et al. (2015)D 7L — " EREE X T, HiTHE
BT 47— REtEISHEEAIT o>, 7Oy 70NN ABKEEEIE L — MEEIETIL
GSRMv2(Kreemer et al., 2014) TEZEL, 70v VERELIMBICKRARBY RIBEDHES A, FERHEE
MR A RTE L 7=Okada (1992)IC & » TEETDELIYG, FEIHGERDT .

HTMREISEBFDTREZ60 kmEREL TENLUROEEZE%Z 1 & LD, BEHOBASRNOZRWVES
0-10 km, 0-20 km®D 7L — MEREDEEFE%0.5%0.0D LD ICELI BB EE, FES0-60 kmIZHEWT
TINAY ) VI LBEDEEEELERT 5 &, BI0-10kmDEEZEREZ(L S THEEDGNSSE B =
DREEBZBICKERELIFELCHAVZ EDDA 7. FRI0-20kmICDWVWTIE, BFEFRZ0LICELIETERS
0-10kmDIFE L ARICKEZREIERA 72D, BEEX%E0.0& LIFEIFREROGNSSERI A THRA
1.5em/yiF EDENELK. BEEKDOTL — MNERXMOBEBRELZZ(L I ETHEROBAPEDO AL S
EZDVTFHIVDBRBEDMMETT B EDHEINTWLWS K S IZ(Yokota et al.,, 2016), AATRICHEWVWTHEKF
ISREIT10kME W EXRVWE ZAICDVWTIIBEFEDADERETIIEBR R AHET 2 ENEL W & 2R
L7z. —AT, AROZELLESEZTTL — MEFRXEISEVLGNSS-ABR SO FRIEE RS &, F=0-10
kmDFEIE T, 0.5FREDEEZERDODEI TGS, ZTNICHIGL TKERD TIE3cm/yehE, ETFHRSD Tl
KO.8cm/yRREDEWHNEL 2. BRMBREZEOHUBE L, MOMIBOEITHERLEHD SKERD T
2-3cm/yBREEEZOLNTWVWEYD, COREZZEL CHHIARAIOEEXRZRHATEEEAONS. £
TROICDWTIHE, KESRDLYEHERENKRECABZEH, BEROMIAWVEWVIDOWTIIERIEL VLD
LhAans, SEOBYIRLERICKZBERLICEY, KERDDEREYR— NI 2BERIB LN D THE
MHHB. BE, TL—MERICA>DT—RABEEZESHE2SATHINAFELZT>TWEY, 51, 171
B DBEAME (loki and Tanioka., 2016)ICH 135 7L — MNERKXBOBEBELS T AR EL CHET ALY, &
TABICEERT ZEEDHICT L TONNS-ABBSNED L S REEAFONMRETL, TL— MERXRED
BEE DM ZDREBICDOVWTHRETZ1TD.
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A decade of GNSS/Acoustic measurements on the back-arc spreading
in the southwestern end of the Okinawa Trough

*Ryoya lkuta’, Horng-Yue Chen?, Kiyomichi Takemoto®, Takeru Kohmi', Masataka Ando’

1. Shizuoka Univ., 2. Academia Sinica, 3. Nagoya Univ.

The sustained seafloor geodetic measurement is crucial, even yet sparse in time and space, to constrain
the undersea crustal deformation near the plate boundaries versus time. We present an integrated
analysis of a decade of GNSS/Acoustic data collected at the site 60 km to the east of the northeast coast
of Taiwan near the opening axis of the Okinawa trough back-arc basin. As a result, we obtained the
horizontal and vertical positioning time series of the benchmark by the eighteen measurements from
2009 to 2019. The positioning time series of the benchmark shows a southeastward movement at a rate
of 44+3 mm/yr, with respect to the Yangtze plate, following the potential offset in 2012. The horizontal
motion can be explained by the clockwise block rotation of the Yonaguni block united with the northern
part of the Central Range. In addition, the vertical displacement of the transponder array shows the rapid
subsidence of 207 mm/yr from 2012 to 2019. The fast subsidence rate and the negative free-air gravity
anomaly in this region indicate that the crustal thinning is compensated mainly by the surface
deformation instead of the upward migration of the Moho. Considering the offset in 2012 due to the
change of transponder array, the horizontal positioning time series of our site is best explained by two
linear lines with a slope change in August 2013. The timing of the velocity change roughly coincides with
the change of the periphery seismicity rate and the dike intrusion 150 km away from the site. The results
show the potential of our seafloor geodesy site in accessing the temporal variation in the deformation rate
near the spreading center of the Okinawa Trough, which is not accessible by on-land GNSS stations.

Time series of the OILN benchmark position relative to the stable part of Yangtze plate. (a) Same with
Figures 3a and 3b. North-south (solid circles) and east-west (open circles) components. The coordinates
for the revived data before 2012 are shifted assuming an offset at 2012. The original north-south and
east-west coordinates are shown by black and gray crosses. Each time series is fitted by linear lines with a
break at August 7, 2013 (vertical line) which is determined by AIC which is shown by the imposed
diagram. The data for the middle eight campaigns are common with Chen et al. 2018 but solved by our
new procedure. (b) Cumulative seismicity larger than M2.0 detected within the corresponding colored
rectangular shown in Figures 6¢ and 6d. The red dashed line fits the seismicity during the period from
January 2009 to July 2013. (c) Horizontal velocity vectors and seismicity larger than M3.0 during the
period from Jan 1, 2009 to August 7, 2013. D1 and D2 show the location of dike intrusion modeled by
Nakamura & Kinjo (2018) which occurred in the end of 2002 and April 2013, respectively. (d) Horizontal
velocity vectors and seismicity during the period from August 8, 2013 to September 30, 2019.

© BxEZS - S03-08 -



S03-08

BAMEZR2020EEKERR

(a) c
0.3 x T T T T T ( ]
LS
02- .
5 25°N
% 0.1+ 1
g
ZE 0rx 1
F
g 0174 1 24N
5 .
T 02 -108 1
J
= -110
03+ = e (d)
112 [
(b) - ' ' ' ' 0
N SGDU ) T =| \ T T ) T 25 N
% Revived data Periad by Chen et al. 2018
38 4000 - .
23
=
-4
28 2000 1 24°N
as
0™ 201001 2012001 2014001 201601 201801 2020001 121°E
© HAMEZR -S03-08 -

122°E

123°E

—
A5mmifyr

124°E



S03-09 AAMESA22020EEHEAS

GNSS-Acoustic Observation Using the Wave Glider to Detect the
Seafloor Crustal Deformation (2)

*Takeshi linuma’, Motoyuki Kido®?, Tatsuya Fukuda', Yusaku Ohta®?, Fumiaki Tomita', Ryota
Hino*?

1. Japan Agency for Marine-Earth Science and Technology (JAMSTEC), 2. International Research Institute of Disaster
Science, Tohoku University, 3. Graduate School of Science, Tohoku University

GNSS-ZZAIPEFEAARDBEMBZZEER (LT, GNSS-AFHR) IC&>T, 7L— FNEOEZFPHERT
RNYICLBMBEE ZBETIRADIENTE, ZLOEERAREIFONTE . LHLAd

5, GNSS-ABAIDERMEICIEELETSY N7+ —LADXTIRTHZ I EN AR NADOEBEEEATWS. BL
TSy N T742—LELTDEARBPREIT X, TOERICZEDEANII S0, RENLMBRLHE
RET27-00EEEERNY, ZLOBIREKEL TCORYEERETZ2DOICRENHD. CORERRL
T, 2HOBRRUCE T 25EECNSS-AER AT 712, BEMERREBERILAZTIE, EAEERV
T=RIABENGNSS-ASAA#EET 2 7/-HDHMEARICKRE TERYEATWS., 2019F7AICEREI N
KS-19-12fBICBWT, VT —T 45544 —%BW/-GNSS-ABA A2 RBRMICIT o ERICDWTIE, EED
HMEFARMERRTRELALEY, BEMBEHEASC02ICEWVWT, T—9DINERCEERDESICHESE
B L7z, £, REEOBFICE ST, MMERAVWEISALEREDES DETEBERT7 L1 ABDHEN
AEETH D I & HRIN[EMA - fh, 2019, BARAIMF A E1320OEES; linuma et al., 2019, AGU 2019
Fall Meeting].

EEDRROBERAEE A, SEELEHICSVWTE, 1HBREYI—TJTI/S54 5 —6EBEHTERL

T, BRBEAVICHRESIN TV 2 BERMBEZEHF A2 KO L, SEARTOCNSS-ABAAXERYT 2, R
HERSRRET . EEEDYRATLE—ERBLT, RS—VEHEZFIRLBEMEEE

L, V=754 —ICEH LAHEEBICELNSERTESLIICLE. ThIC&>T, —8HOFT—%4
OEEBIRAEEELZY, BEMLEEAFETOT Y RAZZEELEZYTESZLDICE o7z, HHIE, 2020F
5BIC, HALEFERRAEMTEM (FHEL OEREFRAME (KS-20-7) IKBWT, Vx—T7514 45 —%#%
AL, 12BRYVBICEBBICK >TEIINTB3FETH 70, FRHIAOF IA IV ADRBPEIEKRIC & DHE
PR EMAZIEICE o T, KS-20-7fiiEIEF v I ER>TLE 2. TDhodH, 6B20EL 523 ICHIF
THRIEKRENEFELZ [E=FFER] ZAVERMETOH/RAICTYER TEREEFEEEZTV, 6A21HIC
GOABRIR T I T —T U545 —%%AL7/. 3SHEDER%ET, 7B28HIC TFEN\FEN] #FEHMLTD
fiE%EEME L CRMZ DX L 7.

RIcy T —7 05445 —DOmiiaTrd. RILAFEHN2012FICHEB L, GOT~G20X TOEAEDI D
138, RU2019FICERE LG40 148 R A KE L, GNSS-AEAIZERMEL 7. RhXEFEICEENDL
BrHERA DY, KBH/ARIICEBRENTR LD, GISEASTOSRAUES L. BBLET—9 DRE
WIZIRAERERTIEH ZD, FBEARCBITIBERTLADMBEROZDICHLRE - EDT—FIEES
nTdY, XReYHIBTEROFMICOVWTOBN T2 RAATHS.
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Evaluation of sound speed structure for each GNSS-A seafloor
geodetic observation epoch using GARPOS

*Yusuke Yokota', Tadashi Ishikawa?, Shun-ichi Watanabe?, Yuto Nakamura?®

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

GNSS-A BAITIE, BHREREGIBEEICERLGTELEE5Z 5. LML, TOFEIZIOWT, HF - FHHICEK
ZE VORI EEMNATEME+OIChREINTIAb o7k, EE - AHE [2016, IRRE] Tk, ThEhDE
ERICESITZ2ERBICEASNEAEZTEE IO 71/ LD ZEITWV, BZEDIXSDEDR/NEFHE L

7z. LD L, GNSS-A B TIEZREZBEDKEMER PEEBEEIERABEICEBHEST D, TOPELEE
BLT, SBAEICHLT, Bl#s, SRUARIEICELRIBEREDREENEZIONEZERETHD. TDI
Eld, GNSS-ABRERIOBETMDARLT, BFRIBITZEETZ2LTELETHY, FREEAL->TV

3. AT, BARICEONIEHEOREEHLERL, TOEEBATUNODEEMICHETEZZHL
WY 7 h9T7 GARPOS #AWVT, FEY I 2L —Ya VRS EDHBAETS.

EEEBELEEI’BHT Z2FEEFEA L GNSS-ASRITIE, BLREOMABOEVWHHLMEINSBFEIEEER
1t g EBERDUMEDEWVCL > THEINEEEERL g, M ENENEY HE N3 [Yokota et al., 2019,
MGR; Yokota & Ishikawa, 2019, SNAS]. Zh 5 2 DDNRS XA —49 2 EFRFELICEEB L. g, +ig, GEER
T2)2ERET DL THARKDOBHIEREMMBEDOEMMNDRENMBETEZS. ERBNEZT2EZT
EIRET D E, I&AIE, GDRA argG ~ 0 £ 2GE, ERNEBERBEMN DXRBAICTE > TWBEHET
3. argG~ n/2 DIFE, 2EN ODBEVWHFRZDOHENEZF > TWBEHEINS. argG~ n,31/2
DHEIF argG~0, /2 DIGFELABTHZIHIEENREL TWS. G OMIHE |G| IZIEMRIZDEREERL
TW3. GIKE2 AEICIYHIN, MENLSEERIT S, G, BAROHLWZI(4 IV I THES
nan, BLEHIBET ZHBOTRA EICHTEN, RIRTIE 1500 m FEDOERFE T 1 BREAREEDY R
LW eEEZ 5N 3 [Yokota et al., 2020, Frontiers in ES].

BHAE G D% W DONMEN T 5. KLREKEDHEICAET %2 MRT2 Tld, 2017 FLIEOREKIBITRE Z
NLLBTCTIEBA S MMCEGRIBFE AR D arg G OIEHWEIEIL L TWDB. 7z, BB NS 7AITIE arg G OFEHED
BB IS OMTRELTVWRDICH LT, BRBEATHRIESDENKREL, ARSI EDEE
BORERBREFHHIEBINLTWVS.

BERBOBATCEAIRIEICK 2 GOEIE, BIEOERAURFOEFZOREBEZRALTHY, SEHRFOEA
BEASBRTDILETEETHD. H-ICHEHRFEINT GARPOS [Watanabe et al., submitted] #FHW3 Z &

T, ZOEHIBERIICERYHEZLSICRY, EV I a2l —2avEEfBALAAEEZBEIODESREICITD

ZENTERELDILR 7. ARBTE, 74T —ILVABRRICE DWW BHEEGEOHEY I 2L —Y 3y

WREDOHEBREZBL T, LEDERBOKREICDWTEENICERT 5.
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A development of submarine geodetic monitoring system by
calibration of the DONET pressure gauge network

*Yuya Machida', Shuhei Nishida', Toshinori Kimura', Hiroyuki Matsumoto', Eiichiro Araki'

1. Japan Agency for Marine-Earth Science and Technology

EENSVHMERERTIE, BEL—MOLAFRAALY FEBIcmZBEDBEERE L THBREZENFEINS. B
AIWEREEICH I BENREEAIRAZ I, FL— I NEOBRSFREST, BEAMEORLEBRE, &
VZFOHBAIER T2 LTHEICEEREFRTHS. COLOIRBREEBECIRADELDICEEBENS TICE
RN TWBHE - ZREVAER S X7 4 (DONET: Dence Oceanfloor Network system for Earthquake and
Tsunamis, Kaneda et al., 2015; Kawaguchi et al., 2015) IC#EHEI N KEEHC LY, REMAZTHERZ
22 ENH/FINDD, ThThOKEFHZEBRZRKA10hPa (=10cm) OEBEDRKY 7 hEFE>THY, HBE
BRDER) 7 MEDEYIY DT BZDICIEKESTORENVETHS. ZITREBIFBERICRELTWS
KEEZREL, KEEICEERRY 7 NP EIBIET 2-HOOBERNKEREREZRAFZEL TEL
(Machida et al., 2019) . BBXKEREREITAEDKEFDOEHHOFRENSDEERTHIEN LR T
VR, BERMYE, ZRORXBEHNMNITHLIICHKGAEINTEY, ERIFICBVWTHBRICEVWTH
ThPa (Tcmi) UTORETCEANEEHAIT I &N TE S, RIFICH T DRERFICIEDONETKEET & DK
HEABTBIENTE, TOKEBEZALET S & TDONETKESICH L THENENEEMITT R E
NTE2. BFMAAREEBCRBIRNKEREREDOEETM% 1T /2%, DONET1, DONET2ICHEWT %
NZENIRART D (KMBO8, MRC10) DRIE%#WIRLIT>T&E 7. MRCIOBAIRICE W TIF2018%
108, 2019%2H, 2019%5H, 2020F2RICRIE%ZITo7=. FDIHERMRCTOE A R DIKEETDOHEIFIR K
1) 7 MR E7.3hPa/year& 72 V), 201 5FLRED 5 D REAMAERIKET — 4 12D W TIRMBICHHIE L 7=
R, MRC10&8 AR TI30.48hPa/year (GEIRME) DILEEZRL. F7z, 2020FLAE, SABODILK, LT
fAEEBrE L CDONETKEETORIEEAREIERILARA L TWD., REBEETIEINE TODONETKEED
REFER, BLUSBROBEIIODVWTRBNEZT.

XDONETIZHEERKR TR D2016F48 18 & WiBFMRAMAREEDL SHARERMARMICBE S N, BERE
HEERALERH (MOWLAS: Monitoring of Waves on Land and Seafloor) O—& L THEINEEL T
BA - RTFET>TWVWS,

© BxEZS -S03-11 -
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Campaign Observations of Deep Long-Period Earthquakes in Eastern
Shimane

*Naofumi Aso', Nozomi Terai’

1. Tokyo Institute of Technology

FEHRARME (KERME) & RI10-45kmBBETREL. ¥V =Fa— R2UTEHBEINSIWIZEE
HoF, 2-SHzDERRDOMEREHRE T 2HMETH D, 7L — MERBEOBEERMEE T A T, KLUHET
RET O REAMMEIR. Po<K Y EERTIRELRR{THS, 7L— MEREDEREHMENEVIRARTH
3—AT. KNUBEORAHMEOYEAAZIXLIF LS oM >TWARWL, I, RREREIT IEETOER
&, BENLBERABETIHRETOEIICOWVWT, BEENARHEAIVETHZ, BiETOERELT

iF. FL—MEENICKL 2EADERY. VIV VRREOREOBEIDIEFN. FHE—IAHNT 2T ITICHRET S
FEEAMBBEAEMBLTWSHE LW [Aso and Tsai, 2014] ,
KILBGRERBPME A YIEMICIBRE T 5720101, BRAREVIERAEA LITE2UENH S, FAEITENL
BBicafmLlTwad e, —8ikL7O0Y MO SBENTEENH S Z & [Asoetal, 2011, 2013; Vidale et
al.,, 2014] . FIAEICIEEFRARIDICIERALS 2% L TW3S Z & [Hasegawa et al., 1991; Nichols et al.,
2011] . LIELIXERA W= X LBRICIZFEEAMRDODE TN S Z & [Nakamichi et al., 2003; Aso and Ide,
2014; Oikawa et al., 2019] . EARDDEILHICIHET 2 A8 [Han et al,, 2018] & TH %,

KL DFESRERNEDRERRAIZED-DICIE. BRICLZ2TEA EFHEMNICIEMT I EAKRENICE
ETHD, FiC. MHHOBETORORAICIE. HMERONE % ERICIEAZBENH D, TDEHICS
F, LBREERTICTHRESA AT o7, Asoandlde [2014] ICLYKRDOENIZBRANZZALRICLD
E. ZOMBTIEAESAPROFHEARZFIND, 4D0DHEAH200mBRTERE Y 2 2 & TIMRELRT
L—%#EHK L. 200HzH > Y Y TR L7, 7TRARETAs BEOT—9 BB L. FHERKMEICL S
BNV ORI N, £ ERT 2P, 8RO —XDREN R I N,
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Uncertainty estimation for the thermal structure of subduction zones
based on surface heat flow measurements

*Manabu Morishige', Tatsu Kuwatani?

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

MAAREICH T B LA METHNEBRT 2BOREELANRBRDO1IDIL, BETHZ, 2L TREREE
EWETDIFEDNDIDELT. MEETFTVVIHPRCAVLNSG, ZOFETIEEZLDBEE. 747 —REE
ERRVRLITD CETEHAT 9D S5DHNERB T EIOBRETIINGA—YDHAEDLE(ISICZEINSE
LNDREEE)E KD, (NETIVATA—YIDRENSZTHET 2 &AL W, QAT —9%5LY
BT ZETINSG A=Y DA EDENEET 2A8MEIGHZ,. Q)ERAUT—IDRELEELTVA
W, EWo RERLH D, ARRTEINOOBBICIYBL OO MAE LT, RitthAEH R A
TFATOMBBARET — I EAVTRAI XDEBICEDESDDETIVASXA—Y 5 RBHET 20BN
%,

BAREOTRAEI2RTETREICS T 2EE2RFH. EBEFREN. TXIVF—RERICEDC AR EZHEL
ZETITD METDETINRIA—=4IE. (NRTTEZDELDTY MLDEENTHY TILT ZRI(D
doo)s (2)KRBELERMTEA DS ETTROBIBICE 2HRBEH ). B)EARTTL— MERICH T 2 BWER
BRE(” ) 4,5V MLy VHOMMEROBEKREELEMEEZ ZNTNIET /57X —4%, TH
%3, JILAT7EHEVTHILOQEDIDOTHZ A AR REEAVWT, EEBRLBICEI LO5REFTN
A=Y T T EHWIAEIT,

ZDEIICLTEONLETNASA—S DEEIEE OBERERED, HIXEHILMS TIED, 1380£10
kmZETHY. ThIZETHRICE > TRESNAEEE>TWS, ELRILMBTEH & un’ DOEICHE
WEOOHEBERBRILSH Y. IHITMBEARET — 9D ST TIIID2BEDET IV XA —Y 5 EFICHET
LZENHLVWTEETBLTWS, SSICHEAIYMEBET) VJICL>TFRLABREIBENT—9DFE
BHEUVEDLEWMEERZZENDD 2, TNIEBGCEROAENSIEZZERL T, BT —YDREL—TE
BETIERL, T—YDEDIS%ERELE=HTH B,

SEIZMBARET — Y DHCESELUTTWVWED, T THWFE42EROBEBEOERANT—9ICx L TFE

AT22&T. BEBEZLYBVWVERE(KYNSRBTENS)TRETDIENTES, TDEIICLTE
LNICEEBEZRAVWS I & T, EEHICHT 2EBASSICKSCED LBFTE S,
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Quasi-periodic change of crustal stress field in southwest Japan
suggested by earthquake focal mechanisms and crustal deformation

*Kazutoshi Imanishi1, Akemi Noda?

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

1. iEL®IC

FmBEAR, FIOEHKMATIE, IFEAEDOHEMELNEE N Z 70VOXMERER (BMRREFSOELNSHKE
BR10F) OBICRELTVWRZEHONT WS (FiF 1974; Hori & Oike 1996) , T DOEBIERIE. HEE
WENTL— MNEROBEZFOREICHGELTRELTWSZEARBLTWS, EWEZA5E, BEMNICEE
LTWBMBELESO TRERREARDZIETTL—MNOBEBREEAE=Y ) VI TEDARELELDHZ, 5
78 - Bl (JpGU-AGU Joint Meeting 2020) (&, APETHE L TWHMEORKESHEBEBRL L — MERDOTA
DRBICEWIESNZIGABICRMMMNE > D EHE L. AEDISABORBELEARZAEEREL

oo TOREEBEARICERALALEZS, BHEEFEORBPTIHABIERELLTWE Z ARSI NE, &
S5ETmBEAEZ4DDHEBICK D L THREZ2T o720 REAFICIEFEREI BRI N TV, AFETIEZO
FEMEEZHMR LD AT, HDOTHEZEEOHBRICOVWTHANLERERET 2,

2. FEBLUVOT—¥
HHEMENBSRETZIENGICANNICKEL TVWEIELETMT E/TA—9ELT, I RT1v MA
(RELEBHBDSHEINBZITRYVABEANZILBOIRYALDAEE) PEMTHDZ I ENREN
TW3 (Terakawa et al.,, 2016; Yukutake et al.,, 2020) , AR THE I DN A—FICEBL, BN T
DT L—  NEEBEEREDISNGE DEEEFANDS, BTFIRIEIUTOESY TH S,

(1) FL—FERODTARYRIBICE VY HINZEBOREI10kmICE T RIEHT YV ILEOTBICETEY
%,
(2) ZNThOREMEROERUEBICRDEWVI Y Yy ROISHTVYILERWT, S R714v NAERSE
T3, COB. 2O0FHED>E, NEWADIRT74v NAZEFRAT %,

(3) TRT74 v NADKETY (14) Y. HEAZLEHET 5, BRERFT MRSy TRICKYEE
¥ 5,

ARFRTIEIXEDFOEEMEHRT 2726, AEEAXRICOSEEOIY Yy REEREL., ThFhos ) v K
DFZE100kmLURDOMEEFAWT LEDEFEEIT D,

REMBERISRT—TAy0Os7 (1997F108~20205%E78) ICMATIUNECAH# A% (Ishibe et al,
2004) (1985F7H~1998%F12R) A#HAL%, 2242 #¥HAT 22 & T, I5EMICRAREMER YOS
ERB, EEOBFTIX. TU52X4 1) 45 (Reasenberg, 1985) MIBH DRI 25kmLUEDMEAHH L
oo TRYRBETIVICDWVWTIE, 200538 ~2011E28 DGNSST—4 2 AW THE N 7=Noda et al.
(2018)DEF I EFRL 1=,

3. HEREER

HKEMEREITOHZA Y 2ICEVWTE. WITNEIR 71 MARBEEFIEORSBETEHL TWE I &N
ShERotz, EHDOIRIBIZ10~30"RETHZ, CORPMDEIZBELZELTEAETHD, AR
TIREEN S 7TDIRYRBICHTIINEERTVWEZENS, ZOFARERIZ. BENS ZAHAVDOEZFHIE
FRAPTHELR2EYBLAR2EY LTWVWRIZIEERMLTWSONE LAV, ZO& D RABREDRAZE
fbiE, SERIIICH FZRMABISHDOBEYRLUAEISERESNTWS (AHIEH, 1998) .  LIEAHZD
BEZEEIERETHNIE, WREFRUT—YICEZTOHEERWETIENTZBIITTHD, 22

T. 1996~2011F (RILHPHMEEINEZ T) DOCGNSSERINT—I M5 1 ETEDEMEE (KFE2HD) &K
&, I 5(CShenetal. (1996)DAERICK W EHFEE (KEEMIMS) E5tELE (V') v KERE : 0.05°, R
BB Z=EL (DDC) :35km) . %< OMEEBTREAZIEFRERERTH>7ZEDD. L — MERITEWCHESE

© BxEZS - S08-07 -



S08-07 AAMESA22020EEHEAS

BEmMETIEIZ 7 14 v MADARAME LRMNLREILRS DEREDEHH R T E 7,

T, PEHRGERMB DA v 2Tl 2013FENSIRT 4 v MANBEIMERZTT Z&AD

D olc. 201 TERILARITFAMEIC K ZHEMRMOHZENZEIN TV I ARMEEH SN, BEENS T
DRBDEEMRZICHES B> TWBEMIRT DI EETE S, 2013FRBEDOHE (I\/IJ.6.3) P2018F K
RAFILEBOME (M6.1) BRELTWVWEIAIVIELER>THEY. TOREMEGEIRR,

IR74 v NADOEBMEILORERRIE, BIZHEHRLVERIDSRTEZEDIVELH DD, AFEIHBEL
BIEOREBELDORERVT L — MNEABBDE=S ) Y JICEMRBEICRY 5 %,

BE AR TRIKT—ibHh90OY, JUNECH4 OV (Ishibeetal, 2014) . E L #IEFRDOGEONET
F3f@zfALE L, BLTRHLEY,
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Ocean slab seismicity and stress state affected by episodic slow slip
near a subduction-zone megathrust

*Saeko Kita', Heidi Houston?, Sachiko Tanaka®, Youichi Asano®, Takuo Shibutani*, Naoki Suda®

1. Building Research Institute, 2. USC, 3. NIED, 4. DPRI, Kyoto University, 5. Hiroshima University

Slow slip phenomena sometimes occur at the timings of large intraslab earthquakes, but detailed
relationships between intraslab earthquakes, slow slip phenomena and geofluids are not known. We
examined time variations in seismicity rates, b-values, and stress regimes in the Philippine sea slab
associated with times of episodic tremors and slip (ETS) beneath Kii peninsula, southwestern Japan. At 1
month before the ETS times, seismic rate and b-value become high, which is similar to characteristics of
fluid-induced seismicity. Stress regimes in the oceanic crust suggest that the plate boundary just beneath
the slow slip zone is partially coupled before the times and the plate coupling degree decreased after
that, whereas updip of the zone, it increased after ETS. Results of 200 times bootstrap resampling tests of
focal mechanisms support that stress after the ETS times change from that before the ETS times. Results
of our study show that monitoring of intraslab earthquakes would be a new approach to detect time
change of plate coupling degree and slow slip phenomena.
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Trial study of source time function estimation for shallow
low-frequency tremors based on high-frequency seismogram envelope

*Shunsuke Takemura', Suguru Yabe?, Kentaro Emoto®, Satoru Baba'

1. Earthquake Research Institute, the University of Tokyo, 2. National Institute of Advanced Industrial Science and
Technology, 3. Tohoku University

AR TIE, DONETOEAIGEHEIRTHEEI S I 2L —> 3 VTl L 7=GreenBIUICE D%, IKFHERE
RN CHRET 2ABERRMEOERIFERMOERLRHES BIEY. GreenFBHIZILE 1 RMTHEEET I
(Koketsu et al., 2012) & {FMN&#&&E (Tonegawa et al., 2017) %#FIFH L, OpenSWPC (Maeda et al.,
2017) IC&K WML, RELEBEICLZMEES I 2L —>a Vi, DONETIEREM THRET /N4
HWEMIARYVIBRICEZHIRFEI O RO-—TORBEBIRT LI EI’EEREINTWS (Takemura et al.,
2020) . Y al—YavEyT4 Vv IICEYSHzZE COMEEBAEMARER &S, ¥YIal—Yay
IC& D BSNTGreenBEICT-5 HzD/NNY RINZ T 4 L F =% DT T23MDEKRMST o RO—F% &K
L, %2154 X914 LDFRBILS N -BRGFERHKEEHAL. Jietal (2003)I2 & 2 IExFrcosBE# %= R E
L, tscte (REHEBEREIL = t+t) ICK WA R ROBHRZRRT 5. BRAISNAT-5HzORMST Y RO—7F
EDHEMBREN—FSAEINIXA - 2RRL, Bt EtEZHEL]. £DHE, Variance
reductioniC& WHIEE—X Y MAHEL, ERMERH (E—XV ML — M NEE) 2EESS.

FEDZYMAERT T B7-0IC, £ 1EGreenBAEICYabe et al. (2019) DFig. 6MEREFEIREME BHAAT
BREFEER L, ZOEREFICH LFEEER L. HERBREROMMOBER, ¢ =2.75s&t, =10.25
sSAERBEHESINZ. AFETE, RELAZEEFBEBDOE D EBERZTRE—A Y MEBRICDOWTIEET IV
ETETVWEBD, YA FT—RE—AY MERICDWTIIBRTETWAL,

SRIEY A MERFMZZER L L TERERREBIOFRAEZ A DER, Y1 F -2 RV hOFE %M
TBHIETLYERLGERREERBROEEZBIEY.

FEICET 285X
Yabe et al., 2019 JGR, https://doi.org/10.1029/2018JB016815
Takemura et al., 2020 https://doi.org/10.31223/0sf.io/ngy2j

BE PR RIEEMFRATDONET (https://doi.org/10.17598/NIED.0008) MiEFacsEAFAL X L. H#

EHFARICXBFNRAREBOMIKS I 2 L — 9 ZFA L L, FFRIE JISPSRHEFE19H046268 L U
18K13639IC & WEEE N F L7,
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Characteristics of Slow Slip Event in March 2020 revealed from
borehole and DONET observatories

*Keisuke Ariyoshi1, Takeshi linuma', Masaru Nakano', Toshinori Kimura', Eiichiro Araki', Yuya
Machida', Kentaro Sueki', Shuichiro Yada', Takehiro Nishiyama1, Kensuke Suzuki?, Takane Hori'
, Narumi Takahashi'*, Shuichi Kodaira'

1. JAMSTEC, 2. Sendai Regional Headquarters, JMA, 3. NIED
1. IXU®IC

EFTAREAREEE. BN TRET HME - BREAERGATIIEE2EME LHE - FREREER
< 27 Is(DONET: Dense Oceanfloor Nework system for Earthquake and Tsunamis) D&% fEF# A 5 F
FiICh T TERE L TE7- (Kaneda et al., 2015; Kawaguchi et al., 2015), DONETI&, #ER THD2016%E
AR18 & VUIBFHEAREEED SHABRERMARMICBE SN, EERSHERFIUERHEMOWLAS:
Monitoring of Waves on Land and Seafloor) D—iR& L TEENERE L GER - BTF%2T-o>TW5,

INICIMA T, BFEMERAEEETIE. BERREBRZYEHIZTE (IODP: International Ocean Discovery
Program) ®—&8& L T, REAFLWER = (LTBMS: Long-Term Borehole Monitoring System) D& % 17

W, SBETICHES - FBRKES - AREE 2 REEHMEOREEREE LIC 2 mE%E L7 (C0002: 20134&F
1H. C0010: 2016%F4A8),

INSOREMKESFS LUHESAFRT R EICLY . BELOSAWTIHIRZAEN AL >AmEENS 7S
DRAO—RAN Yy FARY MIDOWT, BETOHEBEZLLISIRZAOND LD ICHR 57 (Araki et al.,

2017), 2018F3/ICI, EBEITIEL CO006 A7/ ICRBE SN, ALREMADONETICERLEZZET, U7
WIALTDAO—R) v TARY NOBEEINTREE o7z, ZDL I RIRTT T, 2020FE3812C0002&
CO010 @2 DDERA R THEBEA R L TEILT 5 & H#IC. DONETOAEFIHMEETH S (BB RMEAER
BlEn, REETIE, TORO—2RA) vy TARY NOBEICOWTHRET 5,

2. BNFE

SUFILHEHLTWSHC0002 ICEB L. EINELRS I DDBBERRIICH LT, BEA - TRRIZX
M ETEIRNMNEHEEICLDEREREZRAO—RY Y TARY NDORIETRDE, ThickY, BExlE B
ICEREDEILES EEMICHET 2 EICKII L7z, —AT. CO006ICIFHFEBENAHONA

Mo7, COOTOICDWVWTIE/ 4 XAKEWED, BEDZAO—RY) v TARY M L UBERKMEDEEE
BICEDWTHAKREFBELAVWERIEZ#HET DI &IC L,

BIERRMED X h = X LfR1X. Nakanoetal. (2018) FEARAO—R Y v T4 Ry NEIBHDODONETHE
BT —SICERAT S & THELE, MEETIIVOBEICEAL TIE. Okada (1992) #@A L TLEHAH T
L— MERELTOHMBRIANY (ERAGE) ICHT2ANMEMEREY ) —VEHREFELLD X

T, fIE (BE - BE - FS) . B A ARUVIRNYEEHETE LT,
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HESNEZZAO—RY Y ARV MO - TEZICKY. BERRMENS ZOHBHICEETWS Z &N
EENICHEIDONT, BIDEVELRS E, FVWAD2 XTIk, Bl - RTELUS LUBKREOELLEIC
BALTERIIRohAL o728, RVWARICEL TE EBEFEEHIGER TS/ 1 ARDDKREN>EEOD, [
MEDOE{LENKEWVW ENREINE,

CO006 LI M o7 & &, BERRMENZRO—RY Yy TARY NOXREMEOKBEICKELEZ &N
5, MIBETNLNERWTHRELAKER, SENORAO—RY Yy TARY KL, C0010 2#EC &S ISEERICH
Do TCITRYNMEBLIZIRE ThHo &R DT, TDIFEE. HESNAHBETIVIE, 2015FEDR
O—2Yw TARY MKYENMREREDHCOOTI0GEFBICEVWTRELELZEEZ SN Y, BEEARMERS
DR E2EENICHRATE 2D e >,

COMBETITIEIOLEEFINDITARYEIFN4cmeR Y, BEMBLTENLI LTRSS T 4mm BETH
Y., EEODONETEEENGHISIEIMET 2 2 &EAHELAN 7=, SEOHERIE. BEEAGFTIALIRA

ENRD S BEME OMWSRREDZO—RY v T4 XY N REARK L KDBIOE—SHTHY., §
%, SEAEBEEANICE 2 BREMBRAZEEA (GNSS-AFR) Z X L & T2 LAMDIRIEN TSI NS,

4., HE

AIARHEDO—ERIL, RZHRERBIEL JP16H06477,JP19H02411, JP20H02236) S DB A= T L
7=,
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Limit cycle and period-doubling bifurcation in fault valve model

*Takahiro Hatano', Ryo Mizushima'

1. Department of Earth and Space Science, Osaka University

ZO0—MEOHEKRNIIZHRTH DN, ZOYIEMEBIIVWELRICEENTWS, HERHAUICEI>TR
O—MEREFICHITZERE - 8R7 Y VHEBOEE BALMNMIIN, RAKRAO-—MEREISELES
LTW3EEZONTWS, {>T. BEI NAICLTRAO—MEREICHELARIZIH. TOEEBICOWVWT
WA RBRETIDREINTE

ZLDETI, BICEEREKRFERIORETIE, AO-EAHATIOREFTNEIERZTIERL, B
MENTWBRERERXR (aging lawEslip law) %FD &, BEHC K 280% (radiation damping) % AN7A VLR
WYIy MAIIVREEET. BLEEEBLTLED, SIRVWAERERGLAVWZRO—ZY vy T4 RY
N Tdradiation damping B A IFIEEZHL LE#W, £/, 20— v T4 R NOBRICIIIEBICEVRAE
E% (RMWERSADEOIGES RZREXT) RETIHDENH D, B ISHEOEIKEFEEAHAT S
DICITEMERISADkPaA —F —TRIFTNIER SV, ZOLDICBOHTEWVHREEN A O—MERLEICK
BHRODOHNE D MNMEEFKRVNEETH 5,

A, R—=2 71 —ILRIZBIFTREERFBBLEDCREYIRLABICOWTIEIIFERRLCFERAPDEDICENWIZS
M EWSERIFIE SN TULWS[Shelly 2010], EEREBKEFEEERLZAOE AL, SIE. Ky ToBEOREIK
BEE/NS X 7 ICEGHICIKET 20T, ZOLI BERPOEERRROETILLSIZESLICIFEFETER
o

ARRTIE. REENBY CHEERLTELTZ2—RBOMB/NIVIETILAEREL. ThaREREBIKEFE
BRI HAEDERMBETIVARET S, BYNRYFAEREL CERFEZIEHRERICEETIET, B
YE - REBEH - REREDIEHD SR I2EWAARARICEBE L. TOETNIEFNRTAZICEL TEER
Ry TR EBEREF Y TRBROEAEZRT . BEABEZBICEVWTEEED R Y 7HRKIC5| ZiHEV TR
MPIRZERTAHAFREGHEZREIT I EZBNT 5, HERIC. AREMPIRNEERED/INA—7 7 4 —IL ROK%RF%
HEATZBHEDINERT B, T, BFRABEDIRZEYIRL TEET 2 HA ABPREBICOVWTERL. R
O—HEREICEITE2ERRICODVWTERZ %,
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Modes of deep slow earthquakes and temperature dependence of
brittle-ductile mixed rheology

*Ryosuke Ando'

1. School of Science, University of Tokyo

A wide spectral range of observations has become to clarify the various modes of slow earthquakes
particularly characterized as, from the slow to fast, Long-term Slow Slip Events (LSSEs), Short-term Slow
Slip Events (S-SSEs), Low-frequency earthquakes (LFEs) and tremor. Observations show these events tend
to exhibit the depth dependence on the locations of their source areas. The slow earthquakes are
generally considered as the results of the brittle-ductile transition of the fault rheology due to increasing
pressure and temperature in the depths of the earth's surface. However, available physical models
propose a variety of mechanisms to explain the slowly slipping behaviors, such as velocity-strengthening
and weakening mixed rheology, the dilation induced strengthening and the neutral frictional stability,
none of them have successfully explained the intrinsic mechanisms of the depth-dependent features
without artificially tuning free model parameters to fit geodetic observations traced these
depth-dependent features. We here demonstrate that the depth-dependent characteristics are explained
as a natural consequence of the temperature-dependent rheological properties of the fault zones at the
transition depth based on the brittle-ductile mixed fault heterogeneity model. We consider the
macroscopic brittle and ductile strengths taking into account the temperature dependence in the fraction
of the brittle area over the ductile area together with the viscosity. As a result, we successfully reproduce
the occurrence of S-SSEs with smaller slip and larger acceleration at the down-dip portion of L-SSEs with
larger slip and smaller acceleration. Further deep, stable slide occurs.
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Nankai Trough earthquake cycle simulation with deep long-term slow
slip event and long-term locked fault segments : discrete cell model

*Kazuro Hirahara'?

1. Kagawa University, 2. Riken

1. IELC®IC

MENS VERMEREFHAS SUOREBRFEOBIRZBEL T, RERBKERMICEDCHEY1 LY
Tal—varvdtTbhbhT&Eik, £ B4R XAO-EEERMEOHEEEROEEMENR#I N, R
A—#EZE0CIal—2arvHETbhTVWs, LHrLANS, BBRTIHKAE L TEMLMEREBED
BRICEE-STWVWARW, ABETIE. 2. ICBRZOKOEONEZREA. EHLmBEN S THMEBRELZEY
HIEBERETI., RUBRMEREY A L RIS T BL-SSEOZFICOWVWTERT 5,

2. FE20-30kmicH T BFEMEHAMZRO—R ) v T4 XY b (L-SSE) H4EHE & REBEES

L-SSEIEEEE b 5 7 EXRMEE RIS TE A S B HAMSSER FEMERRMENR £ DB DR S 20-30knTHE L T
HY., BHRKEPEBLSSEICNA T, MEMN S 72EBICEVWTOREFAIPESMNIhDOH 3
(Kobayashi and Tsuyuki, 2019) ., &if. Okamura and Shishikura(2020)ix. #2FE¥ENFEICE T IEEE
MEBBRSELHH SKFEETEX20-30kmiEC400-600FER D RFEZFENEFEL. 100FEREDEY
B LUEREFOZEEN I 7HER I A Y NOBIRSICINA T, EEHKIET 21707FFKMES 1 TOHE
EEYVHLTWD AR AIER L. CORBESEIERFKES L OEEXEL-SSEFAEEICHF N 58EIC
WL TWBEDICRA S, £ RAILUMERICEE L TRAaLH & BMEDBOREE 20-30kmiZ & BERD
RPEZEEAGFEET 2AEMAERLTWVWS, ZOFEI207°30mD 7L — MERE T I OZD>ORBEESE
DAMEIL-SSEFIC K Y ISHI B EINZFOERL — MIMSWEBDNE, 2H. mEBESREOXEETH
2O0—MWEOHKENMFEINTVED, XEETIEEBRICZDML,

3. B EILERETIL
EEREBKFAICEDCHMEY A /1L IaLl—Ya v TRIL—MNEREBREILT A ZUTONREEIL
ICHBILEIEATON, EBENSI72EERD E BN S, &Y RLERAS 20FZEDL-SSEOF
SETEDDEEBRAT Y TEHIERY, FEICRIEFEESZ S DEBETITITI ICRZRAFEERE
£9 35,

FI T, HTEBREE LTHE(E)ICTRLZR11-R62 D12EILH LKL EEEIL ETILEBA WS, Mitsui and
Hirahara (2004)I3HiEE 7 XA Y MBI B5ED 70Oy V05K ZNAR—T Oy 2 ETIVERBWVWTEENS
THEHA V7ILEHELTWEDY, TITERBEEDEILETIVOERE L TOEBEILETILAZAV, HEEH
ELERAWEEEET o7z, FT L — MEREKMEBEO=A/NMIBEILIZZEIL, F12BILKNTR—TAR
WAEREL T, EEILOFDIIETZ TR SEBE(KI) EER L7, IAEKIiDKE XX, 0.02-0.5MPa®
KEXeRY, BEFREBEET 2IEMAEKIjIIBHEEIL TRAOSKIREE R >TWS,
BEENRSX—9DHREE LTIE. ZREBEIRIT (RX5-20km) TREBFRELORZYRLER (7)) —RkE
EBR) %Z150-200FRRE. /Y I IGEBHKIiDOERFEMEERKKcrilIx 9 2 HKii/KeriiZ0.03f2E & L. FH
tJLRi2 (GRX20-30km) TiF., fLFAEXE(RA2) & KAWL & BMER(RE2)TTIE. 7Y —RR%EZ400FR2
E. Kii/Kecriiz0.1, ZhUNDREEILRI2TIEL-SSED 7 ) —fEFE5-104, Kii/Kcriiz 0.912EICRE

L. 20000EDY I al—> a3 vaiTot,

4, HREER

B 1 (H)IC19000-20000FICE T ZEENICEITEITARYEEA RS, TDEIIC, ZEEILTOMERE S
L-SSEDQFE XA T B LD ICAY, L-SSED# YR LERISEREICIEY. KEWVWEAICIIHEREDIESD
EAERLIBDS, LHrLAERS, ZOTRYIGEB#HEZ I FOTHEEAL BB EILETILTIIERBEREIL
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BELTOHEEFRANEC. MERERFHZVEPAE T, TR TOLBERET 2 & D AMEFREL TUVA
LY,

R42 & RG22 DREREZ )L TIEL-SSEAFRE L TWD, REERMEBREY 1 VL RICE T 5 FEL-SSEDEE
&, BEARMEOREFTAICEETHSEH., INETTOMRTIIERMEY 1 JILAODL-SSEFENIL SR EE
HERLTWS, BEAMERERESNMNA SO, REMEREMEDCICONREERBRBIES RYERLET S
ZEDNTREINTWVBED, TRYBENMKELKARZETIVENSLKBBZETIHIEET S, TOBBEILETIL
THHMERDFHOET ERPAHBEREICEH T TCEBMNERIL T 2HFIABONLD, BHISEEN BT I
(R12) »&/ERETEEDIEBMHILEEI T 5 IL(R22, R32, RE2)DESNEMTH D, EMETI Bt
WETIVZERNICERZIREE2 T2 ENAOLNTVWS S, BIRICITTENVETH SN, L-SSEDEE
TIREKREWNVERIE LN,

LHOLADS, MIROEFTILTIE, BiFLAZERMERI XY NOEFHHN D FRETUVAL, HIRERHEIC
XIS d 2EZIEOKDOARE S AFET 2EORFTEES 3,
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A hierarchical model of earthquake asperity

*Yoshio Fukao'

1.JAMSTEC
1. &

MRDMET AR T4 ETIVIG. BEFSOBRERICEHEEEVHEZREL. BEOFBHEERYICIVES
BTIHNBMT 225> THEREDRREAMRLTE L, ZOETIIZEXRBEDOMISM LR YR L i
BOFEEREZRCHAT S, LHL—AT, HEOEBHLREKRR P HERE & RESRE OB DMREHIE
% (GRAI) R &EZ—MREVICERIAT 2 2 & IZREL o7z, AIMETIE. FEOFFEMEMBY ZBRELRVT AN
VT4 ETNVERRL, ThEORENKREMRPCGRAZGHFATE 2 I LE2RT.

2. EF)

BT —NETEIL—NEOBERIE. KTVARY T4 EZTORBICRETDZNTARY F 4 & THERS
nsd (H1) , BEBEBERTARY T4 ORNMIKSHRV, TRIL—MNIBIGKEEZ S, EBTL—H
E. ERLAVW— R LEEERNTAR) 74 TREISNAEZTHERE ZEISNRDEEGREEZZ, EDR
T—=ITRTHERTARY T4 EBATNTAR)TADNRETE7579ILETILE L TSierpinski
carpetZ A9 2 (K3 : BBIFEICE 2127 ARY T4, BREREEZ > TRWTITARYFT1) . B3 IFL
BL—PMOLEIC—HRBRDEMAZEZ ISR 2EBHABIERREEZTRT, 1 DOEBIEHROKRTARY
T4 ERABEDNTARY) 714 ETERING, EORBBOBIELRABDONT AR FT4D1DIMNBZIEND
HBED, AEONTRARYFTANLTEBDE, FROKTARTAICERIERLIIHIED, ZODBEYIET
DLOBEBTIXABEDNTARY T4 D1 O2HE 22 &ICHIGT %,

3. EFILDOEE®L

1D2DF7ARY T4 BNRXDAFZE > TEDBHEEZp =p,(F/F)E L. p iE2RDOWeibull 3 HICHRED & F

%, BLF=0.S (o 3L 77 LY REEEE, SETAXRY T4 OEE) . H3ICBEVT, (1,00 EEDT R
R)T4HB>TVWRVWRE. (1,8)XEABRDETDNT ARY T4 BB>IRETH S, (1,0)0TIEETDT R
ARYFTAIEFEICARAMMBNTV S, (1,8) TRENXADIFNFHROKRT AR T4 ICEHFLTWS, BHE
BEDMNT ARY T4 DD BB LA EDHEEP (F/F)E LT, PyF/F)=p,(F/F)PRIIT2EE (H
2) TARYT 4 DRYVIIEENICERT S (KM3) . FRXAMILY % DIEF/F,=0.90396, p, =0.55831D1%
BTHB.

4. ETIHSDIRE
(1) B3ICEWTETBBONTARY T DEEES T 5, F1BEETIZIEBSS,DT7 AXY 7 1 IEN

BBHREICSIS,DT AR T 4 E1EE S, HE2HEICHE VW TIRERESIS, D7 2R 7 1 OB B BEICSH S0
TARY T4 BB, HEIWBTIREESTS, D7 ARY T 1 MBI B ZEICSIS, DT ARY F 1 1ENE
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%, BIGEMMNSE W ERERT AR T4 NBBEENIT/SICLEHIT 2, ThidHEDLEN1DGRRIICHE
S I

(2) AB—REEBICEVWT, BEDOERDNT AR 74 DEY NFEMICELL TREIYHRROKRT AR
TADRYICEND L, BRBICITMIRIRE TWIREBHIND, DERED 1 —XTRERRIEDCIF
ERNELE (NRXADELEBET AR T4 EREDLL) FBMNT 5. ERIRDISHELE ISFNEIKIR

T—ADBAZLELVENIWN (KFPARYFLENTRRYF4EHEL 77 LY RAEEBBEIZR LG
NECEISRIBBRRRICKET S) .

5. ED:rREA

FBIR: PTARYTFTAETIL : TPARY T A DBEIERIEINIDDOKRESIKET %, BIZEXABRDNT AR
D74 DBYTHREY, PFIODORTARY FAIZBADEFTEIEICLYRTARYFAIZHEBUDIE
5,

HF2H : BEDSEDNT ARY T4 DS>5 nfALLEAEZHEP (F/F), {BELF/Fo=0.90396T, D& &P,
(F/F)=p,(F/F)=0.55831, {BL. p [dTEDT AR T 1 HNF/FoDFTHEBMHRE,

FBIX : BB T AR 74 HIE, BEDONTARY T4 DBLTEDE, ADPFROKTARY 74 |[Z&EFT
b, AROKTARYF4DEBEVIZT DOEDEBICEVWTIERABED/NT AR T4 1EADEY ICHHHT 5,

6. HiEE

IDF—VETRBLTTS o &ARBME LT ICRHT 2,
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Figure 1
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Figure 2

Probability for more than n peripheral elements to fail
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Dynamic Rupture Simulation on a Non-planer Fault : Pore Pressure,
Stress Direction, Angle of Fault Bend and ISOtropic Component

*Yuuki Kurihara', Hiroyuki Noda?
1. Kyoto University Graduate school of Science, 2. DPRI, Kyoto University

FE, FEXUMEDOHEICEAL T, E—X Y MRICEA(ISO)KD = Z K HFOEBROEFEENTRBI ATV

%, ISOMDIEIEHUERICL 2FFELEILERL. MEEICSVWCHELRAONELZ2 LEWVWEIEETRT. fI

Z|EStierle et al.(2014)Tlk, 1999FICRELZA XI vy NMEDERBICEWVWT, ISORDN15% 5B A D
REMRZONILEBMEINTWS, £/, Hayashida et al.(2020)Tld. MO%RELMBHRIZEETIL %

AWw3z&, EREAHHMEOREDND DS, IFDCHRADEHMLIZEDICDVWTI ELHEHATE R EHRESINLTWL
%, ZDEIBERFIE. FEXLMEOHETH > TERORDPOEMEREIZIEAREBLTVWS, AR
ICBEVTIE, ISORDDEM L ZBIELZRESIE D HDICHERFHICOVT, EAModeD 2R TTEIMIIKIE >
al—yavERWTHARNE,

AEICIE2RTOERBEYARRNEZEFA L, BYRE(XSWIC—EBEZ N2 EKEHTRHEE) D SIEH
TlbE RO D 7HICTada & Madariaga(2001) CRINTWVWEIEIRKAEFIBA L7z, £/, BEERBOFEICIK
Noda et al.(2020) CIRES N FRFBEFEE2FALE, COFEFEOFEIE. FTHEMBELZRA S
B, £RAMode TOREMAETENERINAZ EICLY., BARL T TR BHOABDEL 2 FH DK
ENRABRTH S,

BB DRI, FET22MOBE(LR)Y. AEP TR LAMEC)ICK > TEN > TWAIFTHEMEEAEE L
feo Ffo, BEBIIEERET ZBICIE. Andrews(1976) TEZSNTWBSEICER L7, SlEIX. #IHASM
DOIIENEC B 7OICUBERBEMISIDENM(u 0 -7, )& BENECLEEDIENIETE(T, ~1u 0, )D
tbcHhHY . ZOEINSWIFERENEITLY TV, £ ISHORT—ILE LTERHE—EEET S

&, SEDEDISREBAKEDEME LTRIRTE 2, ZDSEE., MBORKZT 2AE(P). CICNT ZHKXIG

NBOAEV)D3IDEZNTNNRIA—FELTRIA—FIRIT 1 &I T,

RELMBLTHRIZEZRESES O, WEKRE LT, PROAICERI v /1 XTIHABIALZS X
Teo IWHEE/NY FORAITREAMISHPEARLYSRESNTEY ., BRISADZEE D, 20D
Ny FHOLBIENRB LT, MARICERT 2 EHETES, LHLADNL, —EDNRIXA -5 DiEHEDE
IKBWT, ISHNBEN Yy FEE5EZXBR1D 6. MR LICHBIRERGEZH/ L TVWDET—ADH o7k, DL
27 MAIE LA THENTLEY ] MBI, RATREELARBWVWEEZ, ill-posedBFMREL L TER
HHIFRALTWS,

IRSA—HRIT 14 DR, SEINNSWFE, TROEEMKEIEMT 3T SO HE X BIERAIIFIE
ITRTCDT—ATRON, "NTA—=9 29T 1 ICBLTYVIKISHAS75 X TISZAICEZ D, &RKIGS
HOAE(V)NMEARE ZiX, WS SREIBKESE EIFTEHISORDN10%EBIRWINRE S, HICVES
ATHEAIE ZWill-posedICDEESINZHAEN o7z, FTEICAWEZART, RE8WVISONL%=FoN/NZ
A= EV=60"DID V=0T, SENNSWVWEETH>%, TOLIRBERNS, HEBEKRKESLERLEZ
THIEDLTISORD EHEIWIRICARZDTIEARL, BRADHEEZPHBOHROFELEETHDIEEZALN
%,

oo BBEFEBPBABENNY FOYA XEWoTe, ERDNRSIA—Y 25T 4 TIREHE L THR->TEREA

SX—SEBELLEEDPBIIOVTHRAS, BIC, ZIETRu su, & LTREL TWAEERFNE
WM AEELEBE . ill-posed BRME BB /85 X — FEEMBRICENY . ARTHNEEVISORS &
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BOENZIITDNRTA—=9 1y Mlill-posedER>TLEDIIHFEIN RSNz, ISORDDEWHKIEDETE
i u S U, THBIEERLTVWEHEELH S,
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Two forms of the slip fronts and analyzing their propagation velocities
by Linear Marginal Stability Hypothesis

*Takehito Suzuki'
1. Aoyama Gakuin University

2ODEEBDEY OEBIFEEY - TENICEERMETHY., BICZOGEBIROGEEREDREEE LR
CEFRZEDHTE R, TNICEHEE2AMERMLDBY DB EEDEMESEIND, EFLERLEICEW:
FRICRVEET Oy V2B ST E VWD ETIICEVWT, BYRE ISR ICIKET 2 ERADORED
T, EEREDEYIFOEBEEDOTREAZES TS (Suzuki and Matsukawa, 2019) , AFERTIEZ DHER
EHERL. BYICHKET Z2ERNEZEBEALT, BYIROEEEREICDO LWTRTNICERY %,

R IC 12 IS TR SR E M AZ4T (Linear Marginal Stability Hypothesis, LMSH)2 W%, ZNIXGIEEE A KD
BRRIC, XBRARKREGEROAETIEMIELTLEY EWIEDTH B, T I TEBIHICIKintruding
front& extruding front ZBY »$H % Z &£ ITFRT % (Suzuki and Matsukawa, 2019) , 1 RTHR%*E

Z. HEMBESDGIEEEALD, sSOEOLEDEERELHZE L. —ADPRE. £ —APFRETH D
ET B, ZOFE, s=0D8FERETs>0DNFEEHMNRA L TWLIFE Zintruding front, s>S0D AR E Ts=0D5EE A
AL TV IHE Zextruding front & IS, sOFEARERARINICEWVWT, ILRICHET 3R AFRET S &, 2
noo7OY MIRHEEKWN, BER > EHEEEEEL B,

=& TlIu exp( \pm i (kx-omega t) \DEER A Z X (UIXZAL. k omegald TN T NERFHEERAR
B, FHEEL L extruding front, FH'intruding frontT#» %) . kDEERk_r, FEERk_i, omegaDELR
omega_r, EEEfomega_iD 4 DDRFE A RD B Z &I/, ZLTIDRDICIEDEEBROEE - B2, Z L
TR - RROREMRGEE WD 4 DOBERANIBEE LD, KDEIREEFEEE (Fomega_i/k_iTH

Y, k_iomega il EDEHTRITNIERSAWNWI EITEET 5,

LMSHOEZ BICEDE, BEADEY - BYREICHT IR EKFEZ, -C1 u+C2 \dot{u} & #fF1E
%5, ZZTCIEC2IEERTHY., CITIHAEBEZTFEDTERNRIA—F LR, ZOLDICHEEEERT
32T, C1>00D2C2>0DIFE M ZENEF NMyers and Langer (1993)%Suzuki and Matsukawa (2019) &
822 EICD, BB, SOIFTIE - BIEDOHLWBNI—VEEZ D0, BENSA—FIZIFEELED
LDELHT I &ICT B,

LMSHIZHE o 7=#ER. omega_in'3SRABRZF LT &M DM o7, FEORBUSIGZERNATA—9HE

N, ZNICE>TEDEHBROBEHEDETZIENTE, BICERNFIA—SZTETROZHN12EDE
BICHBEINBIENASMNIR2TZDIAEBETH D, INICMA T IDREBE KD, GRIFOERE % HF—
FICEERY 2 DKM EZREL DS, REORWVWEL D > K Y ARMENER/NZA—SDERH LK —M
ICERBAS N B Z EWEIFES NS,
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An analytical solution for dynamic self-similar crack with
distance-weakening friction

*Shiro Hirano', Hiromichi ltou?

1. Ritsumeikan Univ., 2. Tokyo Univ. of Science

BB ORREENIBEHEHUNTHZ I EEZDBARRICL VIS TWS@EY TH B (B2 1L Uchide
& Ide, 2010, JGR). IRIRIGIEEE ¢ N"—E T, BHWED stress drop HN—TH 5 & &, IWIEFABRERRE
THMBELDAMAE x, & OHRIRFBH) SO t OB E LT, COMEBEEBLTBYEESHIE, VXD =
Vix/(ct) & ETIEE NS, Kostrov (1964, PMM) |, BHALOEEER DA —FE LT, AT
square-root-singularity %2 VEREL TW5. INE I THRIECEBEE S TR F—BREROBERAE,
ERMEZICE > THERABEBNELONDD, £ LEERDBILBIREEZBEAT LI LT, BREMTEYRED
FBRATIEARLEOTHZ &I B@EIBLNNL, MENICZLUTHY, K DEBNAS XY, WEGHREE, &
VIS N R EDEREZRIDLETERTHSD. LE LERBREROBEY I 2L —Ya v R ETHREICH
WHNZEY BIERERRG, ELIARLTCERABYE D N'—ETHDE LTETMESNIENS .
ZD& D BRERATI, BYEEDRAENIBIERER & HICHE AL (Andrews, 2005, JGR), it > TEBI & S
Z2ECHMUMIRIRTERV. £, BYEERKELZ —EICRDOUMNIC, WIBRCERE BRI LR (B2
HABHM S Rayleigh JRE) KiEBICR DI EH, BAEOEEGUNOBERFTINIUETHD. TN b &
THEELTC MEEADHEREMER AER T Z2ETIVEDNENTH 21, IRFEERIBNZOHEETE, A2
BB Y EEICEREEZRIINIE, BIBECREECP IR F—@BRROBRAN SEMRBELRITTEI L
DNEUEMICHED O 5N TWS (Andrews, 2005, JGR).

Z I TAMRETIE, BCHELICIED 28NEHROEABEEE A, BREMOEICEROBEEB %I 2L
T, BHIHETORYREN,EOTHY, DM OBIBBNMLEK L TEBY BRERKEN —EICRENZ@BIFEERD.
U DRITIEEE /L ZABIBIEE T IILDIBAIC Rice et al. (2005, BSSA) IC& > TEBESI T, BB/ X4, &
BEEBEE, BLUCHBRANREDEGIELMITINTVS. KiftRIZZN 2 BCHUBRDIBEICDOVWTE
ZTHDTHY, Rice etal. DEEITL V) HEBMNMCEML, BEMBELARIAOHEELET 25, HRHIICIEPIEY
ZTNONRIASIEORFRDPALMNCA 7. BEHEUBRMBDETIVEE LT, BEBROBEBOR S &6
ROBHREICHAITDERELALLD, ERELT D, EBRRIICLHTZ. T/ UL RBFEP SO
BIESI2AL—YaviffRICEITZ D =—E DRELERZD, BN SHESNA D IZBYEICHHIT S
7= (7= & Z2 & Mikumo et al., 2003, BSSA), BUEEWIERINLH T 2 & EHENIE, BRAICRE D RE
TH5.

AAROEELAFERDIDBE LT, WERCEREENIREINDIANZXLERIET 5. ERIFTDRYEES
EOITHIA S & WS &P S, BIREERE, BOL S BLOBY RERAE V_, O3EMTHLSNBAE |
L— R4 70B@BA’EHLNS. S= (strength excess) / (stress drop) T#H ) (Andrews, 1976, JGR), Z 1uiLith
RN, BE, BLUOERRHTRESD D, FOBICEZAONENRSIXAITHBERET 5. Z L T Andews
(2005) ARIEL 7= & 5 IS, MTBEA DIFRMERHR EERT 2KV, E—EE (L X 5.7m/s) £ T 5L,
ML—RAT7DOBEGRANSHIBCERELSBENIRFE 2. BEOHRGHERE SHEEA DIFRMEETIC &
ZIRNF—BRBRICKBINTWVWSEEZONSN, TOREEEMAET IV ABRTEERIENZ DS
TEHETZ2Z D, BANICERINEZEER 5.

2DHDFERIZ, WEZHNARUEN SMBEDREL XX —2HET D HEDRETH . ELAETI
TRIXNF—BRELRERSICHHT 20T, EARELRDG MRS RLAEHEAZRD, IR XL
F—DBME] THY, TRVF—BHREEZ G )TN, G/xEHETDIEICHET 2. ZOHEICLE
REIE LV _ BEOV | EBABEEDBEYE D' (Mikumo etal, 2003) THY, TN 5EEVWTNEEIR

peak’ peak

© BxEZS -S08-17 -



S08-17 AAMESA22020EEHEAS

AVN=IaVICE>THETRLBETHDIEDH, KETIEBLT G/xDEELAREE 5.

a
@ Slip, u D/(dc §) ——— Slip rate, u V/(Ag f) = Traction change, T/Ag —=——=——=
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(a) Slip, slip rate, and traction on the fault for =2 and k=0.9. Curves for ¢t = 0.25, 0.5, 0.75 (gray), and 1.0 (black) are plotted.
(b) Slip-stress curve for S=2 and k=0.9. Curves for x = 0.25, 0.5, 0.75 (gray) and 1.0 (black) are plotted.
(c) Normalized peak slip rate as a function of S and k. The blank region indicates absence of solution that satisfies V{(+1)=0.

© BxEZS -S08-17 -



S08-18 AAMESA22020EEHEAS

Estimation of fracture energy of large earthquakes based on
heterogeneous fault rupture process

*Nelson Pulido’
1. National Research Institute for Earth Science and Disaster Resilience

Fracture energy (G) is a fundamental physical property of earthquakes governing its nucleation, rupture
growth and arrest. The most widely used approach to estimate fracture energy is based on the seismic
energy budget (usually referred to the “seismological” fracture energy). To that purpose average values
of displacement and stress on the fault plane have to be assumed. However these values can be highly
variable for large earthquakes. To estimate fracture energy | use the linear elastic fracture mechanics
approach (LEFM), and assume that heterogeneous fault rupture can be described as the superposition of
anti-plane and in-plane fault rupture modes. | systematically calculated fracture energy of large
earthquakes (M>7) based on variable fault rupture velocities and stress drops, for an extensive database
of slip models of NEIC. | first calculate the stress drops and local rupture velocity distributions using the
slip models and sub-faults rupture times in the database. My results show highly heterogeneous
distributions of stress drops and local fault rupture velocities. Fault ruptures largely take place in the
sub-shear domain for the majority of slip models but can locally become super-shear. My results indicate
that fracture energy Gis highly correlated with fault slip. However the rate of growth of G with increasing
slip for large earthquakes is weaker compared to the growth for small earthquakes. Finally, | calculated D,
values based on my estimations of G and Sfor all the slip models in this study, and show that D_accounts
for a significant fraction of the final fault slip.
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Earthquake magnitude estimation under nonuniform stress and
friction

*Yumi Urata’, Eiichi Fukuyama'?, Chihiro Hashimoto®

1. National Research Institute for Earth Science and Disaster Resilience, 2. Graduate School of Engineering, Kyoto
University, 3. Graduate School of Environmental Studies, Nagoya University

We investigated the earthquake magnitude (Mw) under the nonuniform initial shear stress and friction
laws by comparing theoretical estimates based on static fracture mechanics with those by 3-D dynamic
rupture simulations.

For rupture growth, the energy release rate must be equal to or larger than the fracture energy (Gc).
Theoretical works on rupture initiation have assumed the uniform or axisymmetric shear stress
distribution and the uniform friction properties (e.g., Andrews, 1976, JGR; Uenishi & Rice, 2003, JGR;
Galis et al., 2015, GJI). Under the uniform stress and friction, once a rupture propagates dynamically, it
does not stop. However, stress and friction distributions are considered to be heterogeneous (e.g., Olsen
et al., 1997, Science; Aochi & Ide, 2014, EPS), and the heterogeneity would contribute to the stopping of
ruptures.

In this study, we evaluated the Gc/Gst, where Gst is the static energy release rate at elliptical static crack
rim under the nonuniform shear stress and friction. Because it is difficult to obtain Gst analytically, we
calculated Gst numerically. In the calculation, we used triangular elements same as those used in the
dynamic rupture simulations. First, we calculated the static slip distribution in the crack using the solution
of the triangular dislocation by Nikkhoo & Walter (2015, GJI) so that the stress drop and slip amount
satisfy the friction law at each element. From the static stress changes at the outside of the crack caused
by the obtained static slip and the shortest distance between each adjacent element and the crack
elements, we estimated the static stress intensity factor (Kst) and thus Gst, which is proportional to Kst?,
along the crack rim. The axial length of the elliptical crack was set every 10 km. The nonuniform stress and
friction distributions were same as those used in the dynamic rupture simulations.

We computed the dynamic rupture propagation by the boundary integral equation method with triangular
elements (Hok & Fukuyama, 2011, GJI). Nonuniform stress and friction distributions were obtained by the
simulations of quasi-static stress accumulation along the Nankai trough (Hashimoto et al. 2017,
JpGU-AGU Joint Meeting 2017) under the slip- and time-dependent constitutive law (Aochi & Matsu’ ura
2002, Pageoph). A rupture started at a localized elliptic region stressed beyond the peak stress of the
friction laws (initial crack). We examined 16 cases: eight hypocenter locations and two sizes of the initial
crack for each hypocenter location. A rupture did not grow outside the initial crack in the cases with
smaller size of the initial crack, but it propagated in the cases with larger size of the initial crack, for all
hypocenter locations. In the latter cases, the region where slip grew and thus Mw varied with the
hypocenter locations (Urata et al., 2017, IAG-IASPEI 2017).

We revealed that the Gc/Gst distributions can predict a rupture growth. The rupture did not grow outside
the initial crack in the dynamic rupture simulations if the Gc/Gst values were larger than a certain value,
o, at the almost whole rim of the static crack whose size is the same as the initial crack size of the
dynamic rupture simulation. Otherwise, the rupture grew. For the nucleated cases, the G¢/Gst and local
rupture velocity had negative correlation. The Gc/Gst distribution also predicted the rupture growth to
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“M8. If the Gc/Gst values are larger than « at the almost whole rim of the static crack with the axial length
of 60-80 km, Mw was smaller than 7.5 in the dynamic computations. Otherwise, Mw was larger than 7.5.
The avalue was larger than 1 in this study. This might be related to the coexistence of the modes Il and
1, the friction law, and the element size. These results would be useful in the study on the earthquake
rupture scenarios.

© BxEZS - S08-19 -



Seismological Society of Japan HAMEZR2020FEMRERE

Room C | Regular session | SO8. Earthquake physics

[SO8]PM-2
chairperson:Yumi Urata(National Research Institute for Earth Science and Disaster Resilience)
Sat. Oct 31,2020 2:30 PM - 3:15 PM ROOM C

[SO8-20] Friction parameter of metagabbro gauge obtained from a large-scale
biaxial friction apparatus
OAkihiro Shimoda', Futoshi Yamashita?, Eiichi Fukuyama1'2, Shun Watanabe' (1 .kyoto
university, 2.National Research Institute for Earth Science and Disaster Resilience)
2:30 PM - 2:45 PM

[S08-21] Temporally variable estimation of friction parameters using machine
learning
ORyo Ishiyama1, Eiichi Fukuyamaz, Bogdan Enescu' (1.Division of Earth and Planetary Science,
Kyoto University, 2.Department Civil and Earth Resources Engineering, Kyoto University)
2:45 PM - 3:00 PM

[S08-22] Spatiotemporal Complexity of Rupture Evolution in a Fault Damage Zone
with Multiple Small-Scale Cracks
OKaoji Uenishi'?, Kunihiro Nagasawa2 (1.Graduate School of Frontier Sciences, The University
of Tokyo, 2.Graduate School of Engineering, The University of Tokyo)
3:00 PM - 3:15PM
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Friction parameter of metagabbro gauge obtained from a large-scale
biaxial friction apparatus

*Akihiro Shimoda', Futoshi Yamashita?, Eiichi Fukuyama'?, Shun Watanabe'

1. kyoto university, 2. National Research Institute for Earth Science and Disaster Resilience
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Temporally variable estimation of friction parameters using machine
learning

*Ryo Ishiyama', Eiichi Fukuyama? Bogdan Enescu’

1. Division of Earth and Planetary Science, Kyoto University, 2. Department Civil and Earth Resources Engineering,
Kyoto University

Earthquakes occur due to frictional stick-slip instabilities on faults (e.g., Scholz, 1998), thus knowing the
behavior of friction on a fault is important to understand the earthquake occurrence process. The
rate-and-state dependent friction law (e.g., Dieterich, 1979, JGR) is widely used to model laboratory
observations of rock friction. The law is characterized by three friction parameters, a, b and the critical slip
distance Lc, which are usually considered time independent. Urata et al. (2017, PAGEOPH) estimated
these parameters by using simulations that reproduce the stick-slip event occurrence in a biaxial rock
friction experiment. The results show that the friction parameters may change as slip progresses. In this
study we estimate temporally variable friction parameters using a machine learning approach. Our final
goal is to propose a new friction law that can account for the temporally variable friction parameters. We
consider such intrinsic variability to be primarily a consequence of changes in the fault rock environment
conditions during repeated stick-slip.

The experiment data and simulation method of this study are the same as in Urata et al. (2018). The
simulations of a spring-slider model with one-degree-freedom are used as the training dataset for our
machine learning algorithm to estimate the friction parameters based on the experiment data. Machine
learning enables us to reduce the calculation costs when dealing with large datasets and predict
parameters more accurately. We employed the random forest algorithm (Breiman, 2001, Machine
Learning), which is also used in other earthquake related studies (e.g., Rouet-Leduc et al., 2017, GRL). The
algorithm is known for its accuracy, despite its simple formulation, and the capability to account for
multiple variables. In order to quantify the temporally-dependent friction parameters, we set time
windows spanning from one stick-slip event to the next and estimate the parameters in each time window.
We finally predict the parameters b and Lc out of the three friction parameters (the a parameter is
considered a material constant), using the experiment data. The steps used in the estimation are
presented in detail below.

We first obtain two relationships of shear-stress divided by normal stress with respect to time and slip, for
each time window, using the simulation data and calculate window-length (i.e., duration of a stick-slip
event), variance, skewness and kurtosis corresponding to each time window. We associate this dataset,
consisting of seven values for each time window, to the combination of parameters b and Lc used in the
simulation. The parameters b and Lc are taken from a grid of 50x50 values that sample a large range of
parameter values. The same seven values are also estimated from the observation data, for successive
stick-slip events in the rock friction experiment. Finally, the b and Lc are estimated (predicted) from the
experiment data, using a random forest decision tree and the training dataset from simulations.

© BxEZS - S08-21 -



S08-21 AAMESA22020EEHEAS

Our predicted b and Lc values agree in general with those estimated by Urata et al. (2017). The evolution
of b and Lc are connected one with each other. The b parameter has relatively slow changes, while the Lc
variations are rapid. We could not find a clear temporal trend yet in the data for a 18-second interval
analyzed in this study, as we would have expected based on simple physical considerations (i.e., gradual
increase of parameters b and Lc with increase of strength on the fault when stick-slip events occur
repeatedly and the gouge layer on the fault becomes thicker). However, we may be able to get significant
environment-dependent friction parameters when parameter estimation will be conducted using
experiment data for longer time intervals.

© BxEZS - S08-21 -



S08-22 AAMESA22020EEHEAS

Spatiotemporal Complexity of Rupture Evolution in a Fault Damage
Zone with Multiple Small-Scale Cracks

*Koji Uenishi'?, Kunihiro Nagasawa®

1. Graduate School of Frontier Sciences, The University of Tokyo, 2. Graduate School of Engineering, The University of
Tokyo

By using a high-speed digital video camera and a tensile testing machine, in this series of experimental
study (SSJ Fall Meeting, 2017, 2018, 2019; JoGU Meeting, 2019), we have been trying to comprehend
more deeply the relation between the local and global mechanical characteristics of sets of small-scale
cracks that are densely distributed in a certain area of a brittle solid medium. These cracks, subjected to
quasi-static loading, are preset in order to model a geological fault damage zone. Contrary to the rupture
of (one single or a few) large-scale geological fault planes that can generate low-frequency waves and has
been extensively investigated, the interaction of multiply extending small-scale cracks may radiate
higher-frequency waves and its mechanical details have not been fully clarified yet.

So far, through dynamic photoelastic observations, we have found spatiotemporally complex but ordered
rupture development in two-dimensional brittle polycarbonate specimens. Every rectangular specimen is
under external tensile loading that is acting parallel to the free surfaces at a constant strain rate.
Small-scale cracks, parallel to each other and having some dip angle, are prepared with a digitally
controlled laser cutter. In the case if the parallel cracks dip vertically, for instance, as preliminarily
reported earlier (SSJ Fall Meeting, 2019), upon surfacing of an upward-moving primary rupture, the
rupture jumps on the top free surface to remote positions and the secondary ruptures start traveling
downward into the opposite direction. It is noteworthy that the secondary and significantly delayed
further ruptures, that is, a cluster of ruptures, are generated and propagated even without applying
additional external loading. Seemingly, they are due to dynamic waves associated with the primary
rupture, especially Rayleigh surface waves produced upon rupture surfacing. The experimental findings
and a crucial role of Rayleigh surface waves in inducing the secondary and further ruptures can be
confirmed with numerical simulations based on a spatiotemporally second-order finite difference
technique.

For other different experimentally-set dip angles, it seems that the rupture evolution can become either
fully dynamic (for larger dip angles; behavior similar to the vertically dipping one) or quasi-static (for
smaller angles; ruptures tend to bridge the gaps between the preexisting cracks in a step-by-step
manner).

Acknowledgements: The research has been financially supported by the Japan Society for the Promotion
of Science (JSPS) through the “KAKENHI: Grant-in-Aid for Scientific Research (C)” Program under grant
number 20K04680. KU is grateful to the generous support provided by the Construction Engineering
Research Institute Foundation in Kobe, Japan.

© BxEZS - S08-22 -



Seismological Society of Japan HAMEZR2020FEMRERE

Room D | Regular session | ST14. Earthquake prediction and forecast

[ST4]AM-1

chairperson:Takao Kumazawa(Earthquake Research Institute, University of Tokyo), chairperson:Jiancang
Zhuang(The Institute of Statistical Mathematics, Research Organization of Information and Systems)

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

[ST4-01] Long-term Probability of a Tohoku-Oki Earthquake along the Japan Trench
OMasajiro Imoto’, Nobuyuki Morikawa', Hiroyuki Fujiwara1 (1.National Research Institute for
Earth Science and Disaster Resilience)
9:00 AM - 9:15 AM

[S14-02] Foreshocks and earthquake hazard assessment in Japan mainland.
OHong Peng’, James Jiro Mori'  (1.Kyoto University)
9:15 AM - 9:30 AM

[S14-03] Predictability of earthquake swarms with consideration of central nagano
swarm events in 2020
OKumazawa Takao', Yosihiko Ogata2 (1.Earthquake Research Institute, The University of Tokyo,
2.The Institute of Statistical Mathematics)
9:30 AM - 9:45 AM

[ST14-04] Incorporating focal mechanisms into the ETAS model
QOliancang Zhuangm, Eri Maita® (1.The Institute of Statistical Mathematics, Research
Organization of Information and Systems, 2.Department of Statistical Science, The Graduate
University for Advanced Studies (SOKENDai))
9:45 AM - 10:00 AM
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Long-term Probability of a Tohoku-Oki Earthquake along the Japan
Trench

*Masajiro Imoto', Nobuyuki Morikawa', Hiroyuki Fujiwara'

1. National Research Institute for Earth Science and Disaster Resilience
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Foreshocks and earthquake hazard assessment in Japan mainland.

*Hong Peng1, James Jiro Mori’

1. Kyoto University

In the past, studies of foreshocks have estimated the rate of foreshock occurrence before moderate and
large earthquakes in high seismicity areas such as California. Those studies also show that it is possible to
calculate the significant probability that a larger earthquake follow a specific event. In our study, we use
the earthquakes recorded on land in the Japan Meteorological Agency catalogue from 2004 to 2019 to
study foreshock. We looked at the temporal and spatial distributions of pairs of earthquakes where a
smaller earthquake is followed by a larger earthquake. There is a clear peak for pairs of events that are
located with 5 days and 2 km of each other. Therefore our definition of a foreshock is an event that is
followed by a larger event within 5 days and located within 2 km. In this analysis, we removed aftershocks
and sequences of earthquake swarms.

According to our results, about 40% of mainshocks (M >= 3.0) have foreshocks. This is consistent with
previous studies that foreshocks could be a useful tool for the short-term earthquake hazard assessment.
Also, wwe also estimated that the average probability that an earthquake will be followed by an
earthquake of large magnitude is “10%.
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Predictability of earthquake swarms with consideration of central
nagano swarm events in 2020

*Kumazawa Takao', Yosihiko Ogata®

1. Earthquake Research Institute, The University of Tokyo, 2. The Institute of Statistical Mathematics
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Incorporating focal mechanisms into the ETAS model

*Jiancang Zhuang'?, Eri Maita®

1. The Institute of Statistical Mathematics, Research Organization of Information and Systems, 2. Department of
Statistical Science, The Graduate University for Advanced Studies (SOKENDai)

This study tries to find the probability distributions of focal mechanisms in background seismicity and
earthquake clusters in Japan by analyzing F-net data. To describe the probability distribution, each focal
mechanism is discomposed as the result of a rotation about a particular pole starting from a reference
focal mechanism. In this study, DC4 symmetry is considered, i.e., either nodal-plane can be the fault plane
and the two sides of the fault plane are distinguishable. To separate the background and clustering
seismicity, we fit the space-time ETAS model (e.g., Zhuang, 2011, EPS) to the earthquakes with magnitude
4.2+ from 1997 to 2017 in the F-net catalog, and use the stochastic declustering method to estimate the
background probabilities that each event is a background event and the triggered probabilities that each
event is triggered by other events.

Figure caption:

For the background events, the reference focal mechanism is taken as the average focal mechanism in
each area, calculated by the method in Kagan and Jackson (2014, GJI). The rotation angles between a
background event and the mean focal mechanisms at (x, y) is reconstructed by histogram of rotation
angles between each earthquake and the local mean focal mechanism, weighted by its background
probability estimated from the ETAS model. For a triggered event, the reference focal mechanism
naturally takes the value of the focal mechanism of the event which triggers it. The rotation angles
between the parent event and its direct offspring are also reconstructed by histogram of rotation angles
between each triggering pair, weighted by the probability that the 2nd event is triggered by the first event
in the pair. We also find that the rotation poles are almost uniformly distributed.

We then plug the reconstructed focal mechanisms distribution into the space-time ETAS model and apply
it to the F-net data. The results show that focal mechanism plays an important role in earthquake
triggering and incorporation with focal mechanism greatly improves model fitting.

Fig. 1 (a) shows the mean focal mechanisms of background seismicity in Japan, (b) gives the reconstructed
probability density functions of rotation angles for focal mechanisms in the background seismicity and
triggered seismicity, and (c) gives the cumulative distribution functions corresponding to the pdfs in (b).
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Room D | Special session | S22. Geodyanamics of the Ryukyu arc

[S22]AM-2
chairperson:Shuichi Kodaira(JAMSTEC)
Sat. Oct 31, 2020 10:30 AM - 11:45 AM ROOM D

[S22-01] Overview of scientific drilling active backarc basin, Okinawa Trough:
ongoing rifting of Eurasian continental margin
OMakoto Otsubo' (1.Geological Survey of Japan)
10:30 AM - 10:45 AM

[S22-02] Vs structure of the shallow crust beneath ocean-bottom seismometers:
south and north Okinawa trough
OBan-Yuan Kuo', Pei-Ru Jian', Pei-Ying Patty Lin?, Ching-Ren Lin', Yasushi Ishihara®, Shuichi
Kodaira3, Mamoru Nakamura4, Chau-Chang Wang5 (1.Institute of Earth Sciences, Academia
Sinica, 2.National Taiwan Normal University, 3.JAMSTEC, 4.University of the Ryukyus,
5.NARLabs)
10:45 AM - 11:00 AM

[S22-03] Ambient noise tomography for northern Okinawa trough OBS array
OTing-Chun Lin1, Kai-Xun Chen1'2, Yuancheng Gung1, Ban-Yuan Kuoz, Yasushi Ishiharas, Shuichi
Kodaira®, Mamoru Nakamura®, Pei-Ying Patty Lin®, Ching-Ren Lin?, Chau-Chang Wang6

(1.National Taiwan University, Department of Geosciences, 2.Academia Sinica, 3.JAMSTEC,

4.University of the Ryukyus, 5.National Taiwan Normal University, 6.National Applied Research
Laboratories)
11:00 AM - 11:15 AM

[S22-04] [Invited] Contemporary deformation and slow slip events along the Ryukyu
Islands clarified by GNSS observations
OTakuya Nishimura', Shin'ichi Miyazakiz, Takeshi Matsushima® (1.Disaster Prevention Research
Institute, Kyoto University, 2.Graduate School of Science, Kyoto University, 3.Faculty of Science,
Kyushu University)
11:15AM - 11:45 AM
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Overview of scientific drilling active backarc basin, Okinawa Trough:
ongoing rifting of Eurasian continental margin

*Makoto Otsubo’
1. Geological Survey of Japan

We introduce the outline of scientific drilling for the Okinawa Trough, active backarc basin. Active backarc
basins are unique tectonic features which divide the margin of continents, generate complex subduction
geometries, and host a large number of hydrothermal systems that harbour unique mineralization and
diverse biological communities. The mechanisms controlling the initiation and evolution of backarc basins
has been a long-standing question in global tectonics. Our targets are to perform coring, logging, and
monitoring at the Okinawa Trough backarc basin, the Ryukyu arc. The Okinawa Trough is a “1500-km
long continental rift in the East China Sea parallel to and behind the Ryukyu Arc. The Okinawa Trough,
together with Bransfield Strait which is in a challenging Antarctic environment and therefore we do not
think it is prospective target for a scientific drilling, is the only active and accessible continental backarc
basin on earth which has not produced oceanic crust via seafloor spreading yet. Here we propose a new
hypothesis on the driving force of the backarc opening: Backarc spreading accelerates with fluids and
heat-induced weakening and strain concentration in the rift zone. We propose 3 shallow (200-700 m
below the seafloor) riserless boreholes in the southern part of the Okinawa Trough. The drilling of these
boreholes aims to recover sediments, volcanic rocks, and pore fluids, collect geophysical logs, and make
downhole measurements. The objectives of the riserless program are two-fold: (1) Examine the fluid
circulation process in shallow crust by documenting and analysing the physical, hydrogeological and
chemical properties, lithology, geometry, microstructure, and thermal state of the fault; and (2) Observe
volcanics that are extruded before oceanic basalts are exposed by characterizing the entire sedimentary
and volcanic facies under the trough axis (Yaeyama Graben) including the top of a potentially basaltic
volcanic intrusion observed in the seismic surveys. This proposal is the first milestone of our future drilling
project which ultimately aims to core and monitor in both of the seismogenic rifts zone in the Okinawa
Trough and the onland Ryukyu arc.
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Vs structure of the shallow crust beneath ocean-bottom seismometers:
south and north Okinawa trough

*Ban-Yuan Kuo', Pei-Ru Jian', Pei-Ying Patty Lin?, Ching-Ren Lin', Yasushi Ishihara®, Shuichi
Kodaira®, Mamoru Nakamura®, Chau-Chang Wang®

1. Institute of Earth Sciences, Academia Sinica, 2. National Taiwan Normal University, 3. JAMSTEC, 4. University of the
Ryukyus, 5. NARLabs

We employ a P-wave polarization method to estimate the Vs of the shallow crust beneath ocean-bottom
seismometer (OBS) arrays in Okinawa trough. In comparison, we applied this method to F-net in the
Tohoku region, Japan. We found that the seafloor beneath OBSs is characterized by Vs of hundreds of
m/s, while Vs of the shallow crust of Tohoku is typically 2-4 km/s with the about 1 km/s at volcano sites.
The OBSs along the Okinawa trough were probably deployed on the very soft oceanic crust first layer
composed of young, uncompact sediment. The observed Ps following the P phase attests to this
hypothesis. We are in the process of extending this research to OBSs on old seafloor of the Pacific basin.
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Ambient noise tomography for northern Okinawa trough OBS array

*Ting-Chun Lin', Kai-Xun Chen'?, Yuancheng Gung1, Ban-Yuan Kuo?, Yasushi Ishihara®, Shuichi
Kodaira®, Mamoru Nakamura®, Pei-Ying Patty Lin®, Ching-Ren Lin?, Chau-Chang Wang6

1. National Taiwan University, Department of Geosciences, 2. Academia Sinica, 3. JAMSTEC, 4. University of the
Ryukyus, 5. National Taiwan Normal University, 6. National Applied Research Laboratories

From September 2018 to June 2019, IES, TORI, and JAMSTEC deployed broadband OBSs in the north
Okinawa trough and its neighboring sea (NOT). Data from OBS vertical component combined with that
from F-net stations and five temporary stations are suitable to ambient noise study. We perform ambient
noise tomography using these array data to map the upper crust to shallow mantle structures of this part
of the Ryukyu subduction zone. Cross-correlation functions were calculated and phase velocities of 5-30 s
were measured, followed by a one-step, wavelet-based multiscale inversion for 3-D models of both Vs and
its azimuthal anisotropy. Preliminary results show correlation between the resolved azimuthal anisotropy
and the measured shear-wave splitting from local slab events. We are especially interested in whether
medium-sized melt mush zone in the crust can be identified beneath the OT as evidence for late stage of
continental rifting and early stage of seafloor spreading.
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[Invited] Contemporary deformation and slow slip events along the
Ryukyu Islands clarified by GNSS observations

*Takuya Nishimura', Shin'ichi Miyazakiz, Takeshi Matsushima®

1. Disaster Prevention Research Institute, Kyoto University, 2. Graduate School of Science, Kyoto University, 3. Faculty
of Science, Kyushu University

The Ryukyu Islands lie on a 1200-km-long island arc from Kyushu to Taiwan. Contemporary deformation
of the Ryukyu Islands is characterized by subduction of the oceanic plate and active backarc spreading.
The Philippine Sea plate subducts from the Ryukyu Trench beneath the islands. Numerous earthquakes
and slow slip events (SSEs) occur along the subduction plate interface. Active backarc spreading along
the Okinawa Trough also causes many shallow earthquakes in the island arc. The permanent GNSS
observation network named GEONET was started in the 1990’ s and it has greatly contributed our
understanding on ongoing deformation due to these tectonic processes. Recently, our group has been
constructed additional 15 GNSS stations in the islands, particularly the Yaeyama Islands, southernmost
parts of the Ryukyu Islands. In this presentation, we review the previous geodetic studies on the
contemporary deformation and SSEs as well as our new results of recent GNSS observations.

The secular GNSS velocity shows rapid backarc spreading along the Okinawa Trough and the spreading
rate increases toward south (e.g., S. Nishimura, 2004; Nakamura, 2004; Watanabe and Tabei, 2004).
Internal deformation of the island arc is rather small and modeled by rigid block rotation of three or four
independent tectonic blocks. No significant contraction along the plate convergence was found, which
suggests low coupling on the subduction plate interface. However, land geodetic data cannot resolve
offshore coupling near the trench (e.g., Watanabe and Tabei, 2004) On the other hand, significant
expansion along the arc was revealed by Nakamura (2004).

It is probable that SSEs as well as earthquakes accommodate a significant part of relative plate motion
along the Ryukyu Trench. T. Nishimura (2014) conducted a systematic search of short-term SSEs using
GNSS data and found 223 possible SSEs for 16 years. Detected SSEs distributes from the trench to the
island arc with a depth range between 10 and 60 km shows highly heterogeneous along the trench. The
most distinctive activity is bi-annual M ,"6.6 SSEs in the Yaeyama Islands (Heki and Kataoka, 2008; Tu and
Heki, 2017; Kano et al., 2018). The cluster of SSEs locates southeast off southern Okinawajima, east off
Kikaijima, and east of Tanegashima. Correlations between SSEs and other slow and regular earthquakes
(e.g., low-frequency earthquakes, very-low-frequency earthquakes, and earthquake tremors) have been
also found (Nakamura, 2015; Nakamura, 2017) but their relation is not simple and unlike the episodic
tremor and slip events along Nankai Trough.

We estimated secular velocity at continuous stations including new stations from August 2017 to July
2020 in and around the Ryukyu Islands (Figure). This new velocity confirmed previous studies and gave us
some additional insights on ongoing deformation. Expanded internal deformation in directions of both
along and perpendicular to the trench are dominant in the Yaeyama Islands and Okinawajima but
contraction along the relative plate motion is observed in a part of the Yaeyama Islands. Southeastward
velocity of lo-torishima suggests volcanic inflation of the island.
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Room D | Special session | S22. Geodyanamics of the Ryukyu arc

[S22]PM-1
chairperson:Mamoru Nakamura(Ryukyu University)
Sat. Oct 31, 2020 1:00 PM - 2:15 PM ROOM D

[S22-05] Pattern of occurrence interval and spatial distribution of similar
earthquakes in the northern Ryukyu Trench subduction zone obtained
from ocean bottom seismic observation
OYukihiro Nakatani', Hiroshi Yakiwara', Shuichiro Hirano', Shigeru Nakao', Hiroki Miyamachi?,
Reiji Kobayashiz, Yusuke Yamashita3, Hiroshi Shimizu4, Takeshi Matsushima4, Kazunari Uchida4,
Kazuo Nakahigashi5, Hideji Abe’, Tomoaki Yamada®, Masanao Shinohara’ (1.NOEV, Kagoshima
Univ., 2.Grad. School of Sci. and Eng., Kagoshima Univ., 3.DPRI, Kyoto Univ., 4.SEVO, Kyushu
Univ., 5.Tokyo Univ. of Marine Sci. and Tech., 6.JMA, 7.ERI, UTokyo)
1:00PM - 1:15 PM

[S22-06] Surface wave imaging of the lithosphere and asthenosphere system
beneath north Okinawa Trough from NOT OBS array
OPeiYing Patty Lin', Hsiu-Cheng Yeh', Chih-Ming Lin', Ban-Yuan Kuo?, Shu-Huei Hung3,
Yuancheng Gungs, Eh Tan?, Kate Huihsuan Chen’, Chau-Chang Wang™*®, Ching-Ren Lin?, Shuichi
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Pattern of occurrence interval and spatial distribution of similar
earthquakes in the northern Ryukyu Trench subduction zone obtained
from ocean bottom seismic observation

*Yukihiro Nakatani', Hiroshi Yakiwara', Shuichiro Hirano', Shigeru Nakao', Hiroki Miyamachiz,
Reiji Kobayashiz, Yusuke Yamashitas, Hiroshi Shimizu®, Takeshi Matsushima®, Kazunari Uchida®,
Kazuo Nakahigashi5, Hideji Abe’, Tomoaki Yamada®, Masanao Shinohara’

1. NOEV, Kagoshima Univ., 2. Grad. School of Sci. and Eng., Kagoshima Univ., 3. DPRI, Kyoto Univ., 4. SEVO, Kyushu
Univ., 5. Tokyo Univ. of Marine Sci. and Tech., 6. JMA, 7. ERI, UTokyo
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Surface wave imaging of the lithosphere and asthenosphere system
beneath north Okinawa Trough from NOT OBS array

*PeiYing Patty Lin', Hsiu-Cheng Yeh', Chih-Ming Lin', Ban-Yuan Kuo?, Shu-Huei Hung?®,
Yuancheng Gung®, Eh Tan? Kate Huihsuan Chen', Chau-Chang Wang*?, Ching-Ren Lin? Shuichi
Kodaira®, Yasushi Ishihara®, Mamoru Nakamura’

1. Department of Earth Sciences, National Taiwan Normal University, 2. Academia Sinica, 3. National Taiwan
University, 4. National Applied Research Laboratories, 5. National Sun Yat-sen University, 6. JAMSTEC , 7. University
of the Ryukyus

The NOT experiment is an ocean bottom seismic experiment conducted at the north part of the Okinawa
Trough as a collaboration between Taiwan and Japan. The NOT experiment is designed to image the
structure of the Ryukyu subduction system which consists of trench-arc-backarc extending from Japan to
Taiwan. The Okinawa Trough (OT), the backarc basin in the Ryukyu subduction system, is unique due to
its extensive active rifting. Here we present surface wave analysis data from the "21 broadband ocean
bottom seismograms and 3 land-stations from the F-net network of Japan. With the passive seismic
imaging using this seismic array with the aperture "260 km, we can have local constraints on the seismic
model in the lithosphere and asthenosphere system. Noise levels in vertical components of the most OBS
sit within the global reference new high- and low- noise models with significant tilt and compliance noises
contaminations. Tilt and compliance noises arise from instrument tilting under bottom current flow due to
coupling problems and seafloor deformation caused by the infragravity wave respectively. We first
characterize the temporal variations of tilt and compliance noises for each station. We then remove tilt
and compliances noises from vertical recordings sequentially to retrieve true ground motions due to the
structural properties. We utilize an intra-array cross-correlation analysis to measure Rayleigh-wave phase
velocities for the teleseismic events with noises corrected vertical data. Phase velocity maps from the
shorter period (< 32s sec) show low velocities beneath the volcanic arc. In the mid-period (40- 70s), the
low phase velocity anomaly is seen beneath Okinawa Trough. We plan to show regional dispersion
patterns beneath the backarc basin and volcanic arc to understand the seismic structure within the
lithosphere and asthenosphere system.

Keywords: Ryukyu subduction, broad-band ocean-bottom seismograph (BBOBS), seismic noise,
compliance and tilt corrections, Rayleigh wave phase velocity
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Upper mantle P-wave velocity structure beneath the northern Ryukyu
subduction zone from multiscale finite-frequency traveltime
tomography

*Shu-Huei Hung', Ban-Yuan Kuo?, Pei-Ying Patty Lin', Yuancheng Gung’, Eh Tan? Huihsuan
Chen?, Chau-Chang Wang4, Shuichi Kodaira®, Yasushi Ishihara®, Mamoru Nakamura®, Ching-Ren
Lin?

1. Department of Geosciences, National Taiwan University, 2. Academia Sinica, 3. National Taiwan Normal University,
4. National Applied Research Laboratories, 5. JAMSTEC, 6. University of the Ryukyus

We conduct a multiscale finite-frequency tomography of upper mantle structure beneath the northern
Ryukyu subduction zone, where the Philippine Sea Plate (PSP) subducting beneath the Eurasian continent
forms a trench-forearc-arc-backarc system. The data comprises of vertical-component P waveforms of
teleseismic earthquakes with epicentral distance of 30°-95° and magnitude greater than 5.5 recorded by
3 island stations from the F-net network of Japan and 26 broadband ocean-bottom seismometers from
the Taiwan-Japan collaborative experiment deployed between Sept. 2018 and June 2019 in the study
area. Relative traveltime residuals between the recording stations for each event are measured by cross
correlating the band-pass filtered waveforms at periods of 8-20 s. Those with the cross-collelation
coefficients > 0.8 are retained for the tomographic inversion of 3-D P-wave velocity perturbations at least
down to the depth of 300 km. Data-adaptive, finite-frequency traveltime kernels in conjunction with
multiscale wavelet-based parameterization are adopted to resolve the multi-resolution velocity structure.
The resulting model reveals a low-velocity anomaly in the forearc wedge and a high-velocity lid in the
uppermost 80-km depth beneath the northern Okinawa Trough (NOT) and Ryukyu arc which may
correspond to the overriding Eurasian continental lithosphere. Besides, a trench-parallel elongated fast
anomaly extending at least down to "200 km depth and most likely associated with the subducted PSP
slab is observed under the NOT. Further appraisal of model resolution and S-velocity structure will be
undertaken to verify these resulting seismic features.
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[Invited] Active and passive seismic investigations in the Ryukyu
Trench and the Okinawa Trough: A review of 7-year achievements by
JAMSTEC

*Ryuta Arai', Shuichi Kodaira', Tsutomu Takahashi', Ayako Nakanishi’, Yojiro Yamamoto', Yuka
Kaiho', Yasushi Ishihara', Seiichi Miura’, Yoshiyuki Kaneda'?

1. JAMSTEC, 2. Kagawa University

The Ryukyu subduction zone in southwestern Japan hosts a variety of slow earthquakes and thus is an
ideal study field to understand the physical controls on slip behaviors along the plate boundary. The
Okinawa Trough, an active back-arc basin behind the Ryukyu arc, also provides a superb site for studying
the lithospheric evolution associated with the continental rifting process. However, the background
structure of this trench-arc-backarc system and physical properties of faults accommodating the plate
subduction and back-arc rifting have been poorly documented. To better understand the seismogenic,
volcanic and tectonic processes around the Ryukyu arc, JAMSTEC have been conducting intensive
seismic investigations since 2013 as part of “Research Project for compound disaster mitigation on the
great earthquakes and tsunamis around the Nankai Trough region” . This project consists of across-arc
active-source seismic surveys, including multichannel seismic reflection profiling and refraction studies
using ocean bottom seismographs, and passive onshore/offshore seismic observations. In this
presentation, we will give a brief review of our achievements over the last seven years.

In the southern Ryukyu Trench off Ishigaki Island where a large tsunami earthquake occurred in 1771
(Nakamura, 2009), we found evidence for thin low-velocity zones along the plate interface at 5-22 km
depths and interpreted them to be caused by high fluid pressure (Arai et al., 2016). This fluid-rich plate
boundary hosts low-frequency earthquakes at 15-18 km depths and suggests that a strongly-coupled
zone, which is typical at these depths in other subduction zones, may be missing. The passive seismic
observations also confirmed that the low-frequency earthquakes are located close to but do not overlap
regular earthquakes (Yamamoto et al., 2018). This spatial pattern of seismicity suggests that the frictional
properties along the plate boundary may vary not only in the dip direction but also along the strike.

On the back-arc side of the southern Ryukyu arc, we revealed symmetrical rift system across the rift axis
(Yaeyama Rift) characterized by dense inward-dipping normal faults in the back-arc basin (Arai et al.,
2017a). The rift structure accompanies narrow axial intrusions resulted from passive upwelling of magma
which drive hydrothermal venting at the seafloor and seismic swarms at the shallow crustal depths.

In the northern Ryukyu Trench off Amami-Oshima Island where the Amami Plateau collides with the
overriding plate, we found that the subducting plate is vertically displaced and forms obvious normal-fault
steps of over 1 km at the plate interface (Arai et al., 2017b). This slab-intersecting faults are located at the
downdip of the subducting seamount and are active as evidenced by large normal-fault earthquakes in
1995. These findings suggest that internal heterogeneities of the slab, especially significant buoyancy
acting on the thick oceanic plateau, can produce sufficient differential stress leading to high-angle
normal-fault earthquakes within the slab. We also found a number of slab seismicity in the forearc region
east off Tanegashima Island and suggest that, same as the southern Ryukyu Trench, there is a clear spatial
separation between regular earthquakes and slow earthquakes (Yamamoto et al., 2020).
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In contrast to the southern Okinawa Trough, the overall faulting style in the northern Okinawa Trough is
significantly asymmetric and rapidly transitions from normal faults to strike-slip faults (Arai et al., 2018).
We also detected evidence for active magmatic intrusions around the volcanic front, suggesting that the
volcanism in the northern Ryukyu arc is robustly supported by magmatic supply from the subducting slab.
The overall rift system in the Okinawa Trough are thought to be controlled by the along-trough variation in
extension rate as well as the strength and thermal structure of the plate.
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[SO2P-02] Development of monitoring systems using seismic intensity meters
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Motohashi' (1.KINKEI SYSTEM CORPORATION, 2.National Research Institute for Earth
Science and Disaster Resilience, 3.Chiba Prefectural Goverment)
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[SO2P-03] Accuracy of time and pressure due to calibration intervals by an atomic
clock in an ocean bottom pressure gauge
Ayumu Yokoyama', OToshinori Sato' (1.Chiba Univ.)
4:00 PM - 5:30 PM

[SO2P-04] Calibration of instrument responses in high-density broadband
seismograph networks based on teleseismic waveform data
OTakeshi Kimura' (1.National Research Institute for Earth Science and Disaster Reisilience)
4:00 PM - 5:30 PM

[SO2P-05] Change of social activities due to the spread of COVID-19 infections
detected by seismograph networks
OKatsuhiko SHIOMI', Takeshi KIMURA', Youichi ASANO' (1.National Research Institute for
Earth Science and Disaster Resilience)
4:00 PM - 5:30 PM

[SO2P-06] Comparison between results of array analysis of tiltmeters and template
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OYouichi Asano' (1.National Research Institute for Earth Science and Disaster Resilience)
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Development of the Web application for WIN system -Porting of the
function of IT kyoshin seismometer-

*Takamori Ito’

1. aLab Inc.
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Development of monitoring systems using seismic intensity meters
equipped with a MEMS acceleration sensor

*Jun Uchida', Masahiro Oi?, Kaoru Yoshioka®, Shoichi Shiozaki?, Yoshiya Ouchi’, Keizo
Motohashi'

1. KINKEI SYSTEM CORPORATION, 2. National Research Institute for Earth Science and Disaster Resilience, 3. Chiba
Prefectural Goverment

gIEl, FAEFEEKT7FOTT NS L XHOIHMMEMSINEE U 2NE L ERBEEHIEES2#MAR L. TER
NOEBEEMICKBEL TREIE=YY v/ EiTo>TWVWB I ERE L,

ARETIE. AR ERMARAE OEERE (REEERVOIRBETE =9 VIR T LDEE] IZBL
T, V20 RREZEVEY 7Y A LABRERTEEORHFEELTEREICS 1T 2 EEERICOVWTHRET 5,

(shEENDERA)

FF L L REEFHIEES (LN, MEMSEHRIEEST) . ENM L BEREEZNRT S ENTETH

Y, LTEBETISYRICT—9REEETITENTES, FDH, MEMSEHAIEES DRBEIX. TR
BTENITEMABETARICEBLT, HEEBOE=4 ) v/ 2HETZIENATESZ E VI HHELH
%, AER. TEREROSEBEERMOSER. EER. thRm. HTFICMEMSEHAEEST 2 FR31EIRICEE
BL. ThETOIEH)BREICERDMEE #E8 L 1,

FEERLTIE. SAOEKPBFDIBICTFERIERIOME (M5.6, FX48km) . 6BICTEEILFBID
#E (M5.0. JRE68km) ICREL, 6A25HICIEATERRAHOME (M6.1, RI36km) NFEELTL
%, TERLRZPTEERAFOMETIE, MRAORIFKOSHAHI I SBEREYD 1 RE A B IE
WZebhHY, SBEOBIRFICIEHIENR SN, LAL, FTEELAROZEVETIE, HEREOERR
FEROSERSIrEEEEYO 1 REERH LY HERABAITH - D, BEEEM ORI IC ISR
HIRZRShAar -7z,

(U7 A LIRFRTHEEDRF]

MEMSEHAIEE S CEBI SN IMEERE T —41E. 19EBICWINT7 A —< Yy D7 74ILELTYF TR
Y—NIZEESINTHY., FEBIXI 7 RY—nDowinFERDORFET—9 %249 O0— KL T, BERR
T2IENTES, RKEARTIE, AABEIPWEBT S OHRHTYI IV RY—NIZTIE2RL, EHT—9DY
TIVIALEZG )V TRARY T =9 %CSVHRETY Vv O—RTEZ ISV REREEEBELL, 1R
VAT Y IEBEDOHEICDOWVWTERRRT S EDTETH B,

(LTE:®BE DEREMEIR]

1TF6NBEOHBRERTIE. LTEREICE IT2EENZRE L, RE. LTEEFEIREZTEARETHS
A, MEMSEHRIEEHZ. SBERENOM THEPEPSERICKRBEINTS Y., EFRREVRVERIETICHS &
WEARW, ZTDEH, —BFHICREIRUNEZGEOEELEZIZCH, Ny 7 7 H#EOERRICK 2 RERH
DOEMBIETORE. SSICBELRNILORLRBVWEMBE N TEEINIOIITIEAVWI EICERT 2EE
ANDORIGREETV., KUBEELGBERIEZERTESLDICL
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Accuracy of time and pressure due to calibration intervals by an
atomic clock in an ocean bottom pressure gauge

Ayumu Yokoyama', *Toshinori Sato'
1. Chiba Univ.

1. IZC®IC

BEREANG (OBP) (F. BEODMEELE % EFMICER TE, RO0—XY v (SSE) OBRMFICIKEICER
THb, BlzlX, Satoetal (GRL, 2017)i&. 2014FDEMHBSSEICL 2 ETEH) (H2cm) %A DI EIC
BIIL7z, £/, HE Mt UpGU, 2020) &, 2018FEDEMHPSSEOEE % L mFRE AR Y MU =B W
TIRZATWS, OBPICHWTWBEANEHE, Paroscientifictt % —T, EHEKRBREROEREHE LTH
ALTW3, BIEHIZOBPASO /Oy ZICK>TEHAILTWS, >T. 2070y I NERTAVWE, E
LOWEABAMNMTARWI EICAS, B4 DOBPTIE. 70y VORBEARDIH. RFIFET (Microsemitt
CSAC SA.45s) #AWVWT—ERBRT/OY 7 ERELTWS, BEMICIK 7Oy /2 RFEATERRETQ
EEWa, BHADESNBH0BPTIE, RFFSTOEERIZ. BANBOERICA>TLED, AR

&, HALGREFERTOIOY VOBELZRE L. SARE HIBEIEIYT 2R EHREERET &% H
W& LTW3,

2. FHRIAE IS E

B, REOBWERLCOBPE LY b LT, Z2ZhBKREIES (14/U0R) AR H L TGPSEEE®
FRIEEIS Z & Tiofk, 1 DORERMMBICHE L TH4BEORBI LT -7,

Wil UTFOEY Ths. /0y /OREMRBEL LTS, DV Oy I OEBORRYN . =F +f,
THhdEd2E, 2D7AY IDIWIEf/fE7D,

1 (Coroyoo1®) f/f=S (Zor/avIDFW) :1 (ED1H)
EL))
S =f/fy=1+f/f, = 1+r

&%, IhiE, PIZIEEREAT10% (r=0.1) REL<LB/NE IOy I DEHBI10%RL BB I EZRBKT
%

BE L72BFEZEdIR,. S-TZBOLEEDICRSEDT, d=rt &4%, EEIZ70OvY 7 ORRBIZEFREZELLT 3
DT, EhZzrt)eTdE, MELERZEIORNZBILEEDICRS, 2F Y, KEEZEZKETHS IS
Eo0y I DEBRBE(NEHTIENTES, CORRBELNNEWEEBEIRWI &ICRD,

3. #ER
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FHAXEATIT o7z, REBEMRIE. EHHRIE. 1EEBERCTOOBEE. 12REER OO BEIE. H|BIED
47, TNETIhHNAGBER O %Z1T o7, ARFICERODOEHIHIToTWVWE, ARBELIIFEEDES 25
ZETEH L,

SRR, BEIREEILIE. BRBEDIES -3.3x10° ~ 1.0x10°, 1E/BOHEE -6.3x10° ~ 3.0x107°, 128%
BIDIBE -8.0x10° "1.5x108, E|EHEDIES -3.8x10°8 ~ 3.7x108 &L Lz, COREEELICEZEAD
BN TOELIFKREET 2 &, %K0.22mm (ERFEIE) . 047 mm (185@E) . 1.17 mm (12BF

) . 3.80 mm (SEEE) &723, Satoetal (GRL, 2017)DIERH HO0BPIC & 2 KEZALDEEEIL10 mmig
ETHHDT, 121FERMBUTRLIE+ORBETCERUTES &1L 5, H2DOBP (40cmAZ AEK) D
wErTaeHiEIE. 9N A (BEFERIE) . 14508 (1B5[E) . 1508 (128FM. |EIE) THH DT, EHHIMAE
E1EETNE 1RBBEEAZR12HERIRERECRET 20ARVEVD T EICH S,

S

BIRENE & GPSIFETOBEBIC D E L L TIRIHARHRFTAROA 2 ICIHAEWLLEE LA, TZICEL
THELBELETFEY,
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Calibration of instrument responses in high-density broadband
seismograph networks based on teleseismic waveform data

*Takeshi Kimura'

1. National Research Institute for Earth Science and Disaster Reisilience

LBt ESHI A WERBEOMEERE IO L CTRIERSERFSEEEL, Z08MT—YI3MERICEITZE
BERY—=ILDI1DTHb. —AT, BRT—I9DSHE~NOERICHELRMEFT ORBRHENEEEH, S DR
HIFREBERDT—ADPREINTHEY, TOLOIBBFUHOEELFHET 2FENVCONMREREINTWVWS
(BlZIE, Kimuraetal. [2015]) . INODOFERIGERAFEEER T 2BOERY—ILE LTHEATHZZ &I
MAT, T—9DA—HY—ICEe > TEHEZXYT Y ERBITICERT 2N EINET 2 ETEERBREE S
. I5IIC, BEALREOHESEMAHRE LT —Y52BNICHET 2 EATENE, BFICRATES
T—YEMEZRBROBEALFICERT 22 EARIAENS. AHFRTIE, BRISBERLSHKI100kmE WS A
BEHMEERAEE L CEEBERF-netEWRIC, EEROREREHFL2EIABTHEEICHERTZ 2 &IC
£V, MEHOKEFEDOF ) TL—2arvEiTolz.

Kimura et al. [2015]IC & WHHEEHIBES ML > TWBF-netdHBE (N.SHRF) &3H (N.TMRF) &85 %
WRICKEY ) TL—>3v%iTo7. Global CMTAH4 04 & U 2000FEN 52018FEDRICHKE LIRS

50kmLli%, Mwe.5LL ED471HED S B, ERIEEH2000-14000kmDERBIEESR (1HzH > 7Y v J, ETFH
B) ZRAVE. SEEHISRBINTVIREFRICEYERAT -9 2BELLE, REESRY (F—9F

2048%) DIRIBARY MLIZD WTHREVHSH 5 200kmUADERE AR TCOEAUNT—9 EDARY ML
HEFIALE. BEWOEELASAISOEmERBISIFZIER—CHBLD, TOARY MLEITHESTOR

BERMAEETHNIZETORABETIICAY, EEFrHNEIHIOAND I ENRAEND. KFAETIK, Z
DRARY MLED SR REBAROMEEFEORE, REBAOI—F—AH, VI EROREME#
ET 3. STELEARY MLLIZFRERIICH > T505E8% T 2R Y v ¥ LAEBOHEICA W X4 v I DR
ICI&Bootstrapikic & W 200D Bootstrapt > FILE LM L, HEEDREFTMICH V.

EROETOIER, N.SHRFEAISTIZ2002FEDEABHEBMNS52012FF T, O—F+—FH, ¥V EVIEH
ICBASIRER AL 72, BRENMRUBIBRONOSTHo/ZEMETEL. £/, NTMRFERIET
&, REICEBIEIRONALh 72D, I—F—RBAHEY Y EY TERN2000FEHLI 5201 TEX TREZLT
BY, BICYVEVTEBN201TFEICIE2EREICETEMLTVWS Z &M o 2.

DL LBEEOHEZERAFESMEICHLTITIZET, BHT—9DREOBELEICDAENSZ LD RIBHRD
BEIFREICRZ I ENRATNS.
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Change of social activities due to the spread of COVID-19 infections
detected by seismograph networks

*Katsuhiko SHIOMI', Takeshi KIMURA', Youichi ASANO'
1. National Research Institute for Earth Science and Disaster Resilience

FEOAOF VAN RABREEILARMLEZ BN E L THRFBDNFIRSI NI SICHEL, HAZMOMEBEHRU ST
D) AXLRIMERDBE SN TWSBIZIE, Lecocq etal, 2020). BAERICHEWT, Yabeetal.

(2020) IE B AR ZERAIE@MeSO-netd 7 — 4% T L, 3B LAEE3B TE~4B LAED2ERKD /1 XL
NIEBDH D E%MHRTDEEHIC, TNTREROBRAR, MOEFHEREFRLOTICEORIER
EERSLER/RTIE L. AT, BEALEICKRE S N XRIFHI-netE F-netD &R T — 4 % #1E
L, HBIOF 74V RABERELKICHEIFEOERICOVT, /A XLRNIVASTICHARKICK 2 AT
EHOBE RN SERETo

Hi-net¥F-netTld, HEFEHFICLD /1 X %8354, BHAHOEPLBEESICHEEST2#ZELTWS. %
COBRRTIE, /A XLRVEEFICEL, EFILESRIFHROFENKRE WS, AEMAPBEEME
WO REENICEET S/ A ALNIVELERRT I2BASEHELETS. COLIBBHARDI 5, FRE
IR WHISICERBE SN T WA EAI R TIE, MeSO-netD=EHIERR, 3B TANS58FAICHIF TRMSED /NS
KRZEANROSNZ. BUOELZHIRT 2E, BRORMSEDENNSKR5, §RHLELEEDHRER
LRNIVDETEREEST Z2EHIBEETH >, —FA, WWEMPREEENZIFHRESI N TOAVWIET

&, RMSIEDH® 2 WMHBBEMOZEEICKEAECERONAVWREH >z, BATRSINE RAEEE
B I TENICHKSTFHFRET2EDOTIIAL, KB —EXAPRERITBE L RNILIHEINELZD, 20X
DI MEANE L EDEEZILND.

—F, BEOILKRICHES ZFEEDEHEEBEEA>TWS., MEAE(1996)1F, SLBEIEHRE BARMICEE
THRATHERICRVEENHZZEERE L. BERATIE) 7ILYA LTREBET 2 REEER
T—YERAVWTHBICARY MREALCICHBERAEZT>TH Y, FWHIERT M - BREICERL
RESIBER TR 7572 HE5ELTT—IR—RITBMLTWB (YR, 2017). =L, BEBERAHY
O T, BEOEVWVEREBERICHLTIZSI/NEYICIESNATWS EIFREBESAWV. £, EFERREILOH
BHAEIBET A EAEAMNELT, BHNEBHI/OSICEFINLEEREINEVAARY NIOHBICEB L
. BEOHMEIIBHEOERCEELTVDIDICHL, RBIEEICTEISI1EE TOI2MICEHRT

%. 2016F4HD 52020FE7AREFTENRIC, ERI2EBBEICNY H—LcA Ry MH EB24BB THRE L
TRBARY MICEDZEEDEEFANT. TOHER, 2020F38LFNIEH B LRE0%IEE THEZ L TW i
B, AFEABMAICSO%EBRIHEICET LA EERELE. CZOZLLIZEROBERARTRESNS /1 XA
OEERE —HT 21FH, AERIART 25K5BAEHROELEE/BELTVWELIICRAS. BAME
DHEPEFRL TV EIRRF—TIEERAY OV CRKOUEAT /&2 3, 22 EBLTHEBLN
45%~50%FET—ETHY, TDEIBELIEIRARLRWV. ZDZEHDS, ZOEMIIBRARBEDOATLE
ICEDARY MIDELRERMLTWE EEZONDS., XFEETIIEEEZRRICARY MDD A % 5T L
=MD AR AR A ICBER W, £, 2016FEARMED & S ISBEOHEFHE AR IC
BMLSBE, YARBICEIEIE50%IGED ZHORMITREICRD. 22T, —HMORKEIZRFICDOW
T, TOFEERRAZ@ERICHRLZEZ S, BILOBREZSDHDIFIAYITEICERDIFHNRON. 272
L, ThETNDISRAYITREISINZARY MDD LEHEKREL, BENAYIIIIRETH > 7-. BFITE
KRE=ZS ) VI DHDI/IEE 27001, HBEERMEETRE LA XY MREBREOBELTO &
EBIC, ARV NOBEBRMEADELELZEERNTARTHS.

A AARORMEICEEL, [IRT, LBERE, 5AETKE, RIEKZE, RRAZE, FHEKRE, RHK
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2, BHKRE, WNKZ, BEREXE, EXRERMAMER, Bl BFEHREREE, wETHRS
MARES, SRR, RRH, #HER, #FK||SERBFHRAORRE T - L5 CICKRT - XERZF
EPBALTT— 9 2NBLEBEREFEALELE.
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Comparison between results of array analysis of tiltmeters and
template matching analysis of broadband seismometers

*Youichi Asano'

1. National Research Institute for Earth Science and Disaster Resilience

Fr ik, BRI EREREESRAM (Hi-net) ICHBRIN/-SREMEEEZHOT LA EFICL T, &
B NS OEETRET HIBERRMEDORHEMERESIT> TE7% [Asanoetal (2008)] . 7. BEAn
ARy NEERE ERSRE OFMERBRETICK > T, SREENLBNEELATEMEERE (F-net) Ok
IR E RSN O BIEERIME DR & IBRE%1T > CTE 7% [Asanoetal (2015)] .

AEDT7 LA B TREAEBICEIRNMEVN &AL, HREUMICH T S5BERKMEDMERERED
BV, TNICH L TREORVABEMBT TR, BAEABICE—EORAUWANY vy I2HTZI D, R
HMLUBICEWTHBRRRMECMERERENLLBIRV, TDO—AT, BMARY b ERBEELABWT L
A BT S IXIRBIC, BERIANY MEBETRET 2RERBMOBLL A XY M2 RERT 5 RFBREET T
. RETAREAARY MIRFEIMULBERA XY MR T NITRBERNEREL D %, TD& D RERHEAN
)y VRFEDEWVNCE BFTMY 57DICARMRTIE, 7L A BB RVBERBTORBROLRZ1T o7, B
RBYICIE, 2003F6H~2020F7H OHIEMNICH 1 5L#E28~33F., RiZ129~134EDHEERNTENETh
DFERICE > TRESNICARY bzt L 7c, RIAERERT TldF-net 15RICIIA TERIFERAIR 3 RH A
W 214XV FDOEERMARY hEDEBANY M ERER LT,

RITDOIER. KHEREET IR, BFEHRMSBERERICNTI TOLEVWGEGE TREIhIZA XY b
BN PLABBRTIEZOIFIEFLTHERE. BFERDEICMABREINTWS I ENgD o7, £ 7L
AEFTIEOAE—L Y MBS ONTWBICEEHL S TRFERER TIEA XY MRETE RV
FT—ZHELIELIERONBZ 9D o7 (FIAIE 2019FE1BDEH) , ThOREICDWVWTIE, BMHETA
FARY NEHUAREARFDBNARY MRV EICKZ2RERNIEZ SN Z D, EREFEBEHOEM
IPEEOFRHEDHEAZIT T, EEOEMARY M OHEBAREINSWVMEEE Y DISVWRRER>TWLS
AREEEEA LN,

HEE : AFRO—EBIFISPSTHFE JP16HO6473DENK ZZ T T-HDTTY,
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Recent long-term slow slips along the Nankai Trough detected by
GNSS objective detection method

*Akio Kobayashi', Takahiro Tsuyuki'
1. Meteorological Research Institute

BENS 7AVWTIREHNRAO—RY) Yy T4 Ry MNSSE)PREIMSSEA E DA O—ENKRLELTEY., FD
DPHE, REFEEREAHENICIBET 2213, TL— MEROBHUEDORZEMZE(LICET 2BE% 572
53 2 EMNHIFINS, Kobayashi (2017)IER5E b T 7AVDREAMSSEIC D W T, GNSSIZ & 2 BEHMMRA
FEERE L, COREERFT—YETHERAL. MHSINATEXEME S NEFHIBORIAMISSEICD W
THRET %,

Kobayashi (2017)DF X ERICE ELLTDEY THS, GEONETOFIMREZEEX AWV, ERICDOWVWT—
RELY R, PFUTFFRBREICEZ T 7y b, HEBICKZA 7Yy NOBEA1To A, JRIC., REMW
SSEQEEMNZIFRSNAVHERADEASICOWTIBT DDMEERNPREE KD, BRDERZEH, S
NAhREEZZLEIW e, EEDKERDDS T4 VEVEBETL—NDEARAAERHEDRYEEEL, BB
NS 780D T L — MNERIR25 kmIZERE LR EO. 1T EBRO R % i & §2550x100 kmDFEFERFHR D
BRDEHEORRI AT, S 5IC2004F=FR@EIHDMEMT7.4). 2011 FRIL#h A KFFHithE
(M9.0). B&LU2016FREAMBM7.IDRNEEEMREL, COBRINE1EHOENBEBEIF>DS Y THE
e DOHEBEHEBEL2EBDOELEE KD,

2013~2016EDFEBRIIMSSENE B EZ W 201 7EFHI 5201 8FEMKICH T T, SEEEMIDREIN
SSEICH S SHEEELH Y. TDHEL2020FEFX TP PEWVMEN A THHKEL TW i, SEXEDERE
tEARADOFBEEMEDHREDEBRRELLERZ L. 2017~2018FDHUN—EH I X%

%, 2019FHIEN H2020FFF THUMUTLWIHFNR SN, 2017FEEFELNL2FEDTRY OREIZ
Mw6.418%, 3ERDTARY OREIEMWE.6HHE T, IRYDFRDIEWTNEEEXEICH D, /. 2019%F
DEZKKERFHISSEICPPENT2019FICHEGRCHEEENIRON D, BHRKERPANSSEICLZIERE
BEEMAEESBICERATEY., ThEBHMICKRET 57-H2010F SR KERIAMSSERFDZE I % %= L 5|
K&, MEPRICERAZDIEEEEMIEND, COIFEEZMISTL—MNERLEODIRYEHET D&
MEAIRICHDLADH Y, 2019FT1FEFMDTAY OHRREIEMwe. THHE TH - 7=,

AAEICIZELHERGEONETOREFES L UF 7y MEZERASETWeREE L,
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Long-term SSE along the Nankai trough detected by GEONET

*Shinzaburo Ozawa', Ryouji Kawabata', Hiroshi Munekane'

1. Geospatial Authority of Japan
28

GNSSEAIIC & U, 2018FELAE, A - UE - #£FKE - EEXEE TERNAMBEEIE RN I iz, A
SNAEMBESHISEBEN S 7O L — MNEBY AHE L, ZOFER. 2018FE 6 BEN 520194 8 AtA
ICHMF T, BREEHALER - 2% KEFH TSSENFEE L. 2019FMH T B5H 520205 7 BICH T THEHERT
SSENFEAELTWB I &, 20195 4 AEH 52020FEHHD T BICH T TIRFKETSSELFELE L, 201 9fﬁ%ﬂ&>
ZAD52020F 4 ALEICH T TEEX B TSSEORENMHE SN/, 2019FD—HAICIE. BREEILE -
%IKE - MEFRE - BFKE - EEXECTREMSSENERICKEL TVWEZ &b o7,

lZC®IC

EBRKETIHES~6FIFEDEATIRYIRLRIANVSSENAFREE L TE /-, MEHERTILT1977-19805F ICKEER
EORERNORBMVSSEORENMEES N T WD, RLAKEDRIAKSSEIX., 1996, 2000, 2016F ICFEE L T
W5, BEFESSEIEX, 2017-2018FICHELEL TWe, TDLKILH, 2018F6AEN S, NN TERH
R EEAFEEL, TDR2018FT0RED 5 2R KERL TERNRMBEENRELTWVWS, XLOE
HERT20T19FE4IDH I 205 BIRIKESSEICH D MR EH E BB > BBEENRELEL TV, KFAKEREILT
(32019 4 BEEN SEBRM L MB AN SN, SEFXEHTIE, 201956 I 25 5 BHH AR ZE
PRALNTWS, AFFRTIE. GNSSTEHAISNIMBZEE DT —4 55, ME - Al - fSFKE - EEF
EHOTL— MNEBY OREEELEHTE L.

R FE

GNSSIC & 5. BAIRDEREFRIIMN S, 2013-2019FHDFRE, FFAMD 2 =ARBOEREGDE THE
L. JTTOEREERIIN S & U\, B

DEIRYBRWZERIAN SN - IESE. RBFEKESOEITTIZ2017-2018FEMD—R ML~ REEEXED
BT TIZ2016E3I AN D201 7EIBD—RIMNL Y REELBIVWT WS, ZOEIICLTESNAEA, &
b, L TFTOEERRIT—4 % BAVWTREKREDA v /A— 3 VERT AN - MEE. &EKEE. SELE
BTiTo7, BRlRIEREEN S 7HOERSRMN250m & FH L7, AHEM(2008)IC& Y av 1 ILEhi
74VEVEBEIL—MOERE=ZAKERTERL TENICERLTWS, 7Yy FERIE. RLZ20-40kmiEE
LTW%, L—FERELEOITRYDARAIET L — MUKRABICAS KD ICHERE M7=,

BREER

20185 6 AEA 52019%F 8 ALRICH T THMEEILER - SR KETSSEAREL TWB, S1%KESSE L AEF
HICHEPEBTSSEARAE L. 2020 7 B £ Tkl L TV 5, #EFAKEBEDSSEIE. 20195F 4 AEAN S EE

L. 2020F DT BICHRELTWS, SEFXESSEIF2019FMH I AHOFEEL, 20204 B2 AICKREL
TW3, 20190 —BFHAICIE. BREILE - 2%KE. MEHE, LFEKE. FEXE CRIAMSSENHFIC
FEELTWEZ &b o7, BEIKBESSEEMWGE.9, FUEAFERSSEIEMWG.1, #LFKESSEIEMwWG.1, HEEE
FESSEIEIMWE.2IRE S HEE SNz, E%/KESSEIZEH L Z5 — 6 FFHEAMN T, MEHE

&, 1977-1980FICHE L. 2013FICRELTWE D, Z0BEYVRLERIZHFYEHENTRAVWLSIZRZ
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%, FCFKBSSEL REFRIZABHICR ALV, EEFBSSEFEYRLERIEDA>TEDL
3. 201 7-18FICHEL TWBDA2018FICINF > T20T19FICKELTH Y., —EDSSERDD, Bl D
SSEZZDM™ME->E Y LgWw,
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Automated detection of short-term slow slips using multiple GNSS
stations by trend filtering

*Keisuke Yano', Masayuki Kano?

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

AR TIEEEHDGlobal Navigation Satellite System(GNSS)DE AR E AW EHMAO— ) v ARV |~
(SSE)YDEBNRMEZEZ S, KEMSSERBEDHEL Y LW K Y ELEEEDMBIRYRROIET, —
% ICHE AR AV A D S HCBRITRE T8 % (Obara and Kato, 2016). Z1.E TONSSPAERIET & LN o 7= 38ith=
HERAICE 5T, 7L— NDRLAAHFIETS < DIFHMSSENFKE L TWB Z & h 9 H > 7= (I 2 (X Sekine
et al. 2010, Nishimura et al. 2013). SSEIZEXK#ECEKEFZIMER EDMOBEOMELRBARL TS Y
(Kano et al., 2019), ZDREEZBRMNT DI EIEIEETH 3.

GNSSTEBI SN 2 G HANSSEDESIIMBTH 5 I & H% <, BHOBARDESE D L<{METIHLELDH
%. Nishimura et al. (2013)(3, FithIFREIREAIC)DEREFHICE D < BHIMNSSERIMFEZEIREL, AE
AATHRE L GHMSSEO BEIRMA 1T o 7-.

AFETIE, PLYRTALY YV TICEDVEEROGNSSERA RIS ORMFEEIRET 5. BEFEIE
SEHAMISSEAGNSSEM T — 4 ICB 1T BRDEbERE LTRZ, ZEAOEIS LI 2EHOBRASEFAELT
MIETDFETHD. AIT—YICLDNFERS LUTUETEEBDGCNSST —4 &2 FHWHREEIC & W FEDR
BRI %1To 7=,

REFEE, MLYRZALY) VT - BERISRERAVERE - REEROBKSEBRENICITY. H1IER
ZFEOHMEMTHS. 9, MLV RT4I% 1Y) 5 (Kimetal, 2009)IC & ¥ EBIBER I ICK D IETEAEK
HUTIEDHD. BTIHEEROHRFERZ2ED CTHADREOXETEENZELL TVWEHE D D DR
EEITD. NMLY R4SV ITOEREFRATZIET, SIREORBORIET—I N SHERE
I3, RRICEHOBASTORMNDEDL L I ARITBREDp-EEHKEETS. MLV RKTaLG YYD
&, BREZHEANLEBEFIENZ AN—IAHEEDFETHY, SAONZANDHRICEUCXSZIEAEH %
BERKHETZIENTEZS. EREODEGWVWERT /N /X—/NF X —FEMallowsDCpfHEEAE W T
TFT—IDLRETDIENTES., BIHRTIRETIE, NMLYRT4ILY ) VI TBONERSREFRT
%.

IRRFFEOBERIIDOSH, 2004E4818H 5200943831 HOHREICS I 2 HMEFEBOGNSSF — 4

&, TDT—IDLERLEAIT—9%2FALE RAKRELT, RIOKFVWE=ZADIBHK - FLI0D
EOMD>TWB6EHRARZFEALKL. £/, GNSSOIEY - E— RIS —DRERZEBISDIHAUSDI

HEZELBIK Z&TTW(Kanoetal, 2019), ZRTDEMT—Y 5T L—ILBTL—NMNIFTZT714)EY
BTL— MDLAHAAZARA (NASW) IC5® L TRIAL .

AITF—495FALALERICE>T, UTFOZE DM o7, AICOZEBEHITBIBICL>TIRY NR¥EL
R )4 RRMEHIET S, —F, REFEIZ, BHIICERIEZERTE L ZAICOZEE Y & AREE DM
LD &b ot

REFZEEET—SICHALERBREIUTTH 2. H2IRTBRIRICH T DONSSOEMM(RR), NhL VR
ZANE ) YT TRONLRAWVBER(RR), RAKFBWHIRZRTLTWS. ITRLTWSDRT
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L—bDEAHAHABEANDRERDRDT, MTRLY RT ALYV TOBRICEY, £2EMICIETL—bD
MARAAHFFEICEAMN > TWBH, —EHORFETETZEORFEICH VT WBHRFIINS. —H T, BHESHS
DOERZAAL TRAZTO72H, —DOFRAKTRAFICEIVNTULENSEWVWS>THRAL TWSDHIF TR
WEFHEON 5. RANAOELIS LS AT 2720, MEREOERRMEN(LFE; Kato and Nakagawa,
Research Square)D—HEHEE & DREEA A HFE L 7= (H3). B3R BE+58 DLFEQEH DB O TR $
Our detections) & Z LA D H DLFEDEH D (FE(EFNo detection)=&R L TW5. H3HM5, AL T
WBHDIEL TR L MILFEANERICEI > TWBH I &g 5.

Extract kink points at a station Test using neighboring stations

(DX), _

100 T

| | |
ol

[#2 : 20044E4H 1 H H 5800 3 : B H £5H OLFED
H M o7 [em] (BAL), b {E#% (Our detections) & #
L BFZ 4081w Dfs LA B DOLFED E%L (No
BRE), B () detection) DE T
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Estimation of short-term slow slip event source model considering
opening-mode dislocation

*Noa Mitsui', Satoshi Itaba?, Yasuhiro Asai', Takanori Matsuzawa®, Norio Matsumoto?

1. Tono Research Institute of Earthquake Science, 2. National Institute of Advanced Industrial Science and
Technology, 3. National Research Institute for Earth Science and Disaster Resilience

=40¢.»] =

MAFAA B TRESINZZEAO-MEIZ. BEOMEEBAKRICKHBEEE LTETIMESINhED, chiod
AO0—DDOIEERBRREBIANZILIITEATH D, I TEAARTIE, FHRAO—MEO—DTHDE
HMW2O—RY vy ARV K (S-SSE) ICDWT, REBICE 1T 2ZEHERNEZEZEL T, BERTTIOEH
E&E{T>7=,

S-SSERLEIRIC B (7 D EWIRA

FY. MEOHRIFAREPHEZNLMRBICEDOWT, S-SSEXRERICE T IEMKAZMRET L.

BEBDOIEBREDOHREN S, FHAO—MEREILBE - ENRGORIKEICHED - EEERETH
2ERBIND, MMRELSSEERIE GEMRE) ~OBBICEWL, TL—MEREICE T 2BUHER D
mraFEING, —BUICBEEEFIZ. IRTORB/ERAICE>TELZH. FETELIMBEIRY EE
BREBEERD % EDOAHEENHD, ZDHE. BTN TEMUTEAVWEREHIIMBEICKT L TEELH
REW (X7 EMER) & LTHREINES,

—H. DOTDRAFAABE TR INIAT VY 1DBEAEICEDEZ, S-SSERERTOMEITARYBLUT
ERABANDEREFEA TR EINTWS (Ujiieetal, 2018) , IRIEDS-SSERLEBRTHRMKDERIE L TV
2R51E TNODERELMBEHNT —IDSHETE %,

LD > TAMATIE, S-SSERLERTHIB S R RSTCICMIBEICK L TERARANDERIEL % ERE
L. ThoDERERER - EREOT -9 OHEL .

S-SSERERETIVOBHTE

A TIERBRIFDS-SSEAFFRRTR & L, BEMIHICH T ZFES-SSEIFINFTICZHRESINTWVWS
B (B ZISLERRER - BEXRI,. 2017) . ChOSDERETAMEICERAINAZSRAIAIE. WIFhHEmIC
HLTITRYADARE CAFRAD) ICMNEYT %, REBDOMEBEEZLIVRKHET 2720, EKOT—4IZMA
T. S-SSERERDOHERITH 2 IRBRENET - TIKMHICAIET 2 FRMERZMIFA (TRIES) FIEDE
- BART—IDHEERET Lz, BREVEERVAERNEDX v ) JTL—r a3 v L U ZDEEMETM
(Matsumoto et al., 2010)ICE D&, AR TIERBAILER SRBYB)ICHIFTBEET—92HBA L=

AFERTIE. 2017F2BICHRE L/S-SSEREBRETIOBHERRARET 5, S-SSERLRIIEFIETE
7 )L (Okada, 1985) TR, EMAF - BIXRIF (2017) DETFIERA D HIK. BREW (FLIIERET
) #FMAOZMTETIVETZ2HDATH D, FEEDIT—RICDWVWT, TNEFNETILASXA Y EHTEL
7o

-Case 1. AOZENMAL

-Case2. RAZAMHY (HHEHLHTMEBERTEZB) |

RS 18 - IR EORFREHEISERS - BHXRH(2017) B L
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-Case3. FAOZMH Y. FREEDHIPEAL

BH. AOZEMITEDESSAT. EREMOAREEERET L.
EROMEBIITEDEY TH 5,

- Case 1 TIXEEMHRHT - BRI (2017) A LERI B LN,
-Case2,3 Tl TRVELAREDCECHOZMMNHEESI N,

- BAME S ST EEDEZEIX, Case 1 B\ K, Case3NTm/MNER o7,
HRTIE. BROZRPETFTINOTMAEICEERT 5,

E L3
ARBTEDEEICHT=Y. [IRTELUOBBEEDSROESTDERHFASVICKRRFICEEF ) ITL—Ya vk
HAEFERLEFLE, TZICEBLTREHLED,

5| Xk
Matsumoto, N., O. Kamigaichi, Y. Kitagawa, S. Itaba, and N. Koizumi (2010) In-situ Calibration of Borehole
Strainmeter Using Green’ s Functions for Surface Point Load at a Depth of Deployment, Eos, Trans. AGU,

Abstract G11A-0626.

Okada, Y. (1992) Internal deformation due to shear and tensile faults in a half-space, Bull. Seismol. Soc.
Am., 82, 1018-1040.

EERITR AR - BABERMARA (2017) R - £EFXE - IEICS IF2EHANRO—R Y v T(
RV b (2016F118~20175F47) . HEFNERISM. HI8H. 263-274.

Ujiie, K., Saishu, H., Fagereng, A, Nishiyama, N., Otsubo, M., Masuyama, H., and Kagi, H. (2018) An

explanation of episodic tremor and slow slip constrained by crack-seal veins and viscous shear in
subduction mélange. Geophysical Research Letters, 45, 5371-5379.
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Correction of initial changes in borehole type strain meter

*Takahiro Tsuyuki’

1. Meteorological Research Institute, Japan Meteorological Agency

A7 HR—IROT AHEHE, BERMPICIZHy BHOLSEEREICDEZ > T, KEAMU X ITHBAHDENNEIL
e, ThniE, EE LT - BREBEB T 57DICEX Y MIEERRIZEAWS 2 &ICL2EbE
EZZbN3, £, BRBOTHEDHBEICIE. Y H—RATIC Y IAVAILPAVLNRATWSEZ EME, &
AV MEEICHESBERTICE 2T, BNTLEOBUDERERT I EHH S,

2O LEELEF EHFAECTL— MERETRET Z2RAMSSED L S IZ. BOARELISBFICHI- MR
LTEN AR T 2I5RICIIKRERLZEER D, 72& ZIE. 2001E~2007FICH I TEREME THRE L-REHN
SSEICDWTId, BT HFTDLE I M10ERICEF N TWZZ &, AHRNEMD VT A5H19904F
REBEEICREINI-ZEDH, ZOERTPEEIKAE . REMSSEICLZELIIESEMICEVWEETLA
W, E#RIC. 2013F~2016FICH T THRBHIB THRE L/-REMSSEICDOWTE, R v F U ITDFELRYE
ICE Y REABISSEZ R T & IETETWBY, BALXDHDEHT=HEIC. ZOEAHREMSSEIZHES LD
ThHHINEHRNTZ2DIIRETH S,

RT7R—IROTHEORAPLEREMED. GNSSRE IR THEIMWICES RV EBLZDO—ETIEH 2
B BKICHESEEDOBELR EO T HEBAORHERMIE, URTICLERTHREBRICESL TWHDT, 20L&
IR BEROMATILZMONDAETHIET B ENTENIE, REMSSEICH I BIEABRERICRA T3
DTRBVWHEVWSHRFEH D, TDRHIC. =& A XEHERE BV TERMBAOE/L ZEEL LTI BR<
ZENMfThbhTWS, LL, EBRAMHOZEIIHIEICERT. ChE—DOREDERRICT«A v T4 V7
TEHIENBEHBRONE DN BT LEEDTIEARL,

ARKRTIE, EBRVBOTLEREDBEEFIC T4+ vT1 7 T5DTIRARL, BEREZOH s BEDT—%4
ZhzEFE-T, BRE-2—Z)xy h7—7 (LISTM) ZRHWEIERELOREAZT o7/, INIC&Y,. ZD%
DEETFRT DI EERAT. TOHEICKI > TEREROELERELILEEIC. BHEROT—9 D 0M
MHILWEDHNRZATIRWAE D BERETT 5,
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Evaluation of forecasting post-seismic deformation of the 2011
Tohoku-oki earthquake 2020

*Satoshi Fujiwara1, Mikio Tobita', Shinzaburo Ozawa'

1. Geospatial Information Authority of Japan

E23%F (20115) FALMARTERMBEORMEE OB RINICEABELZTI E WS FAXRRZREL

T BEICOEZRWEBORRMEBFRADOENERELTT, RILPMBEORWEEIE, EICTL— MER
HEDRMIANY & LB Y MVOMBHEERICKWVELTWREEAONTEY., I5 LIYERRRELER
BROLYERLGHEEDLDICEENEEZOND, FRETIH. 2020FHRE TOMBEE T —5 2B
T, RIEYFROREZITo %<

Tobita (2016)IC& Y, FERDORTRINIZHE - IBHBERDOEASETIVEAWVWS Z & T, & - REANLERE#
BEEHIZ, BAICE > TERZRVWEEHOEBLHEFRATEZ I ENRINT WS,

D(t)=a In(1+t/b)+c+d In(1+t/e)-fexp(-t/g)+ Vit

T, DIO)IZRYDEEFRINDERD. HIMEEROBE. NXBATE. b, e g FEEARICHBOTEE
I TEHEROBEMFER. VIBRARIEDEEERETH S,

H1ic, EFEESR Eh] ORARUCLTRDOEAE - FHERV2EEOFAICE D ERELARL

oo FHMBEISEAMEICXT L T2015FE2B £ TIKIFFETcmBAT—HL TWD, ZD%. 2015528 D =fEH+
DOHE (M6.9) . SADEHFDME (M6.8) DEMNSEL >/IERE R/, DFEVY. 20155FIC. ZhZE
THRWTWAERILMAKEIMEORMEHN & IEBRLZHOERIRE L. KRUEEFOFRETIVORIRH H
NTLELRLZEDRZAD, CDZEEH2DERDEFRERLARTHTHD &, 2FEEDOFRICEDL
39OFEBDEHREDEEREIZIKETI.3mm, L FTIMMBETH >7=1", 8.9F %K TIFIKETI.7cm, £FT
1.2cmEEEILALTWS,

L Lad s, it As S38BEREICNT T, ImEZBA ZRILMA R F hhEDRWEE % 8.9F%IC
BVWTEHcMBEDBETTUTETHEY ., BHRFEDSSEEORDEETRAWVFDOA—NILBERORESE
DRBICEKTF RSB D THEMNTH %,

ROONLFERD D CERAH (BEH1L8RE, LB 11R) OMERIFRHTOEEIHZR 2 ICH

To COWRDRBEZERVHKFMETRELLARY, RPITANYOHEERLTWD, Bk, HEEETILHSE
BEINLERMIRYHS (Suito 2017) &HRTHZ &, ZRDMOERIF L KETWS, FRICHWRZE
BRI HERICRERICROONALEDTH2EDOD, HTOMEBRERRLTEY .. RMDEBLUHAD TR
~NDIGANEFE NS,

ZE XXk

Suito H (2017) Earth Planets Space. https://doi.org/10.1186/s40623-017-0611-9
Tobita M (2016) Earth Planets Space. https://doi.org/10.1186/s40623-016-0422-4

© BxEZS - SO3P-06 -



SO3P-06

BAMEZR2020EEKERR

M1 BFEES [EH] &7 - LTROOBAME. FABEeEE

© BFREZS

AR
2015

2020

2025

2030

11 Jou o lom B ®IE !__ m HEHIE |
- B oyr 02 FRETIVERHLogH S 02 HEEETILOBE
! NN oy (REITARYUMESHS)
5 sEm3M| 1905 = oo [F A \ﬂ o B
g ] T :E/ -0.1 ‘é ( S\ -0 1_%:
= < | -0.2 S
& s T km » |
a o 2 'R /
2030
¥))
)i—” 0.1 38
~ 5oy
£02 -,
E 40.05 _
2 R =
S-044\. ) = 36
g | nE S
So6 G -3 1 E
B Gisass 1 T ito (2017)I12& 3¢

- SO3P-06 -

138" 140" 142° 140° 142

2 FRETNOERBLogH N RUMBME T L DTRE

EHTRYEED)



SO03P-07 AAMESA22020EEHEAS

Very Long-term Post-seismic Gravity Changes due probably to
Long-term Viscoelastic Relaxation

*Yusaku Tanaka'

1. ERI, UTokyo

Long-term post-seismic gravity change of the 2004 Sumatra-Andaman earthquake (Mw9.1-9.3) detected
by GRACE + GRACE-FO is modeled sufficiently by an exponential function until the 2012 Indian-Ocean
earthquake (Mw8.8) but gravity increasing became constant after that. An interpretation is post-seismic
gravity change of the 2004 earthquake was almost completed in 2012 and that of the 2012 earthquake
proceeded constantly. Assuming this, | calculate their spatial distributions. Post-seismic gravity change of
the 2012 earthquake was expanded along the faults of the 2004 earthquake and the peaks of
post-seismic gravity changes of the two earthquakes appeared at a same location. This suggests another
interpretation, namely, post-seismic gravity change of the 2004 earthquake has another long-term
component expected by Burgers rheology and post-seismic gravity change of the 2012 earthquake is
slight. Spatial distributions of post-seismic gravity change on this assumption support this interpretation.
This also shows Burgers rheology is appropriate to consider the viscosity of upper mantle based only on
satellite gravimetry. This does not conflict with post-seismic gravity changes of other earthquakes.
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(a) 2004 step

lﬁ

85 90’ 95" 100" 105" 85 90° 95" 100" 105°

(c) 2004 linear post-seismic (15 yr) (d) 2012 step
15° & s O ——
10°

5°
o

_5., (1 L] | |
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(e) T\{G - (annual and semi-annual components + 2012 step) at (93.5E, 6.5N)
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2004 2007 2010 2013 2016 2019
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Development of analysis tool “GARPOS” for open GNSS-A

*Shun-ichi Watanabe', Tadashi Ishikawa', Yusuke Yokota?, Yuto Nakamura'

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

GNSS-A (GNSS-BZ2AIFEFEEAR) IC& 2BEAMENRIZ, BLRETPREE, BHOBETEREINT
WaH, TV ENTNHEBO7+—<y hTIRESH, MEDOI —F >V TUE - Bfich . s

T, GNSS-ABITICEVWTHELRDZT—FIFRAIE L THRAFEICE SRV, GNSSERIDRINEXD & S
BREBMEOHZHEBET -9 74— Y MEERTEHIET, T—IXRBPRIIEZRET DI ENTZS. &
B - b (2019, HEZAMEIAER) &, BERNAR T +—<y FERELED, IO LERYVEAEEDEIE
T, BAMBELADOHREICELL T—9RESIHh, BABMOEEICEDRAZZENFINE. &
METIE, RELAEHEETIA—T Y PERIRN—RY 7 b7 2 T7GARPOS (GNSS-Acoustic Ranging
combined POsitioning Solver) Z#H7=ICBFE L7z, AFEETIE, TOBMBICOWVWTIBNT 5.

BE1E DGNSS-AfRITFi%k & LhE L 7-FRDGARPOSDRADHHIL, BERBT7L 1 LOEBHAELBE LA S
BRI 1T O BEIEIGNSS-ABRID T — 9 0 o, BFEERIGOEENRMERNEEE 20EL%E, BERMUELHE
BICHETE 2 RICHD. HHIOERITFEILTH BFujita et al. (2006, EPS) ¥ Ikuta et al. (2008, JGR) ® 7 LI
)ZXLTIE, MABETZILICLZ2ERBOMEBELRLLD, ROTOREEILE LTHELTWEZ. 20

%, 2010FERICA2 L, BFOLYRMICHITHERBELRERE L TFESI NS LS Aok, flx

I&, Yasuda et al. (2017, GRL) % Honsho et al. (2019, JGR) »'Fr 5 DE X £ TO—RTIEN A2 HET B ET
I (—RIERIETIV) ##ELTWS. 7, Yokotaetal. (2019, MGR) I, ERIAZRE LA WEXDHEER
ROBEZILICFHFMRICHEINTS2&T, B2DBERMEBICKTF LALEROEWVICLZ2EERZRLEZHET S
FERERAFRLE. ThiCw L, REFETE, EFENAERNESEDLSHNLHETIMET R &AL, HLE
THBROWIHIE & BRI OB E L TRYIERY, ZOEESEL2EERMELRAMICHET S. BRELALETI
&, BEO—XRTERETIVEZOEHFERFAELTEELTHY, JVEMRIGEHETZIENTES,

2L, TOLIRERLSZTEBORBHER, T—YICHT2BEEA2RRZICBIERIT. 27T, BRE
FETE, T—I9REDDBHDPBDIERARDEZEAT HI & T, BEBMIGEVWEIRZENS T —4 DEHE
PE<RZEVWIREERELE., TOHBERIENA/NR—NRSA—=45E L THEL, SEEEZOREZLD
BONSFEFET ZMBDNANR—RS X =955, BYIRETILEABIC (FithR41 XIFHREELE; Akaike,
1980) #m/METBLDICEIRTZRAF—LE LA ZhIZLY, BEBESZIHITE I EICKIIL, BERE
IO SNCEBT 2 5REHFER/EI LN TE L.

BEBAMAICDOWVWTIE, EBROGNSS-ABRT—4 %AW @EiTHh S, BEEFEDFE (Yokotaetal, 2019,
MGR) ¢tRAZEDEREUTREBONBZEEHRELKE. 515, T1HF2AVWTERTEEHUNE T 5EROD
T—=HICDOWTEH, DREINTVWEHICETESGDOHEIITERVEDD, GARPOSE AW THEYICEFTTE S
ZEBRERELE.

AR THFEL/ZGARPOSIZA—F VY —2ZAYV 7 bz T7E LTRABELTWS
(https://doi.org/10.5281/zen0d0.3992688) .
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A numerical simulator for the new GNSS-A data analysis software
“GARPOS”

*Yuto Nakamura', Shun-ichi Watanabe', Tadashi Ishikawa', Yusuke Yokota?®

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

GNSS-HEAEEHEAARN (GNSS-A) ZAWLBEMBRESSAICEY, BEOHENUEZEYFA—MLE
MTRET DI ENAREE R > 7. GNSS-ABRRIC K > TN FTIC201TERIM A XFEFEFEICREET 2
T — MEFRKREBICS T B MBEHORY, BB 7EADBRICE TS L — MEREOEES GOHEY
AO—RY vy TOMHG Efke BHES - AIZHRRIMEONTE L.

GNSS-ABRIIC IR A RREBRAIH DD, FTHERERVIA MEHEFDTWEIONBHROZTERGOEILTH
5. INETIC, SRGOKEERNBEEEMET 27-DICKRL RBRFENBERINTEL (Yasuda et al.
2017; Yokota et al. 2019; Honsho et al. 2019) . Fi7zICBRE I N/GNSS-AT—9 @RV 7 o7
GARPOS (GNSS-Acoustic Ranging combined POsitioning Solver) Tl, X4 X#EHFEEAWVS T &I
KU T—YOBREBEEEFETDODEFESZL LV EENICHE T S22 & 520EEE LTW3 (Watanabe et al.
submitted) .

AFKKRTIE, GNSS-AT—4 7Y 7 N 2 PGARPOSTE LN ERIB L BEBMBOH ERBEAMT 2
ODEIEY I 2L —9 —RUBEEROERICOWVWTHENT 5. ERDOGNSS-AZRT—4 (3 5EI5DBE,
PIAIZEGNSSD /N A 7 AR ERE, MABIRESEHRARREERZST 7D, BT —9 OfEFH SERDRE
ERAHMAO T 2DIREETHS. 22T, BLELZFCHREFBLTWS#@FTY 7 b = 7SGOBS (Fujita et
al. 2006) TREHNTAREARGNSS-ARRL T — 9 ZEK T 2HEY I 2 L —9 —H'BAFK I N7z (Yokota et al.
2016) . COHEYI 2L —49—TIIERDREFLHRETE, REZERZERICFEMT 22 ENAETH
5. AR TIEGNSS-ARREIT —4 % GARPOSD 7 + —< v MIEHRT 52 & TR—DELT—4 #SGOBS
version 4.0.2¢ GARPOSTHEfT L7=. AERTEHINSOREFEREALEEL, ThEFNOBRMEHEREICD
WTERYT 5.
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Seafloor transponder Survey line configuration — SGOBS version 4.0.2
positions Survey line random walk

GNSS random walk and and Gaussian noise
Gaussian noise Number of acoustic shots
Acoustic travel time error and shot intervals

(I-3) Sound speed profile (1-4) Sound speed profile
(for ray path calculation) (for synthetic XBT data
used in the analysis)

GARPOS
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Effect of sound speed profile on GNSS-A seafloor positioning

*Tadashi Ishikawa', Shun-ichi Watanabe', Yusuke Yokota? Yuto Nakamura'

1. Hydrographic and Oceanographic Department, Japan Coast Guard, 2. Institute of Industrial Science, The University
of Tokyo

GNSS-ABEMBEBEHRATIE, BREFEOBRIAMAMBEICKESBPHELZEZ S, BV FX—MLLANL
DRI DI=HICIE, FRROBo/IGAT - BEICHIT S ZTRZEHRICSA2RENH S D KE - ZRETEMIC
ZT2BPROERGEEKRKBENTIHATE I ERERLERTRETH S, —A T, sHShAFTROFEEE
BriCid, BRREZZII TR ZORPRBOTRIGOFROEZENT WS D, Bf2TIXRT 2T, FFG
DFREIMYEST I EDAREE 2D,

BERE - ZREIDARTTEAT 2EFRGICH T 2R EISERTHEIZANESKICR DO, BEOREFT
I, ARTOEENIEEE R D KEREBEOZIETO 7 74 IIICHTBMEESE LTRKEL, SHEIESnellD;E8!
ICE > T2RITEATEHELTWS, 41 N\—=2 3 VERTIE, BIEEZERE - TRATRO LI REHTH S
ELERBBDD E TR AMICHET DI EICE > T, BEAEHE D DBELULRSEZETILNELONS

(Watanabe et al., submitted) . #E I N/ZWEEA+DICNIWE ZE, SERIGORE - TEZHEHAE
TOT7 74D SDOEFE L GEUMICKRIBETETWS EMIREINE, —AT. ARRARELTIEBEEOKX
X XICHIRIZAL, BEENAAKELLABIBEEHIND, T LAEBEREEIO7 7/ IILOREN’EY TR
WEHEINDD, BROBIRIIVNTLEESHTIERW, /=, 7AO7 7M1 IILBEKOZEEIFEZEELTW AR
LY,

BEETO7 74 ILIECTDHFICE ZKE - BROREAHN S RO EFEAEEICKREL TWEA, B - Z2REM
ICERBAIEE# L <. FKE2,000mLERICDOWVWTIE, BEDOKEHMEANETZAE, T LHEREATO
T77ANNERBMLTWS EIFEZRV, &S - RA2016, EFIFRIARIKRE)TIE. ERARICBITZBE
DKE - BREAUT—9H 5, KB - EPBEOLEMELZTEL TWD, £ZTiE. 1,200mLUETIF10T
0.2CREELVOMEKEBROBEREICINEZ2LZEEZRETVWE—AT, 800mLUXTIEEEIC & > THRMA
ZTHBEND I &N H D I EIEREINT,

AEHICH T 2EFRDOHHATIE, BRICSITI2ZFROBITMNNSCIFITERTED LD, 25 LE7O

T 7AIHIRDEVND, FICKEMEBEDRACICH LT, RERFEEZEZZI LNV EHFING, 2D
O, TOHEODEEMNLTMIINETHIICRFTINTIAD >, LALADDS, SEEEE NS 72580
SSEIC & 2IEEELEY. BARBEICS T 2RILMAXRTEIMEORWENICH I 2HREZBOEEER
E. ISRIBFEODALIKRKOSNTVWEAHNT, AOTZOHELTMTI2NEL,H D, £/, TOHFED
ZBICE > T, BEOERE - EPHHOEEFORAGFEOBREEVELRZ I ENIEEIND, FER
T, 77 7 A VHRNAGERICEZ D HEICDVWTEEMICIHMBE L ZERICODWTERT 3,
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Temporal change in the rupture velocity of repeating earthquakes
occurring in and around the source area of the 2011 Tohoku-oki
earthquake

*Kazuya Tateiwa', Tomomi Okada', Naoki Uchida', Toshio Kono'

1. Tohoku University

1. [FC®IC

HEOXZAMENIRELLE. TORMIARNUIEESTHAEELDCLOXEEZITT. AETEET D/
BYURBRLMETREERNNTIA—YDEEIRAINZ I EDH B, EAFRYRLBMERIEZHIZE S

& 201 FERILA X TEFRME GRILHHE) ORERNIRYRLER T NM5E, v/ =F1— K2
4A8T—ETH >N, RLPMEREERIE T S RTBEREICETRED LYY =F 21— NEH5.8IC38BML
Too ZORIBFFEOFBBEEEHICT IFBML, YT =F 21— RNFEDPT 22 & TRILADBBADOREISED W
TWol, ZNIRRIHAEORMIANY ICL 2HEFERELLLTHASINS (Uchida et al,, 2015) ,
RIHATRET Z2/NMEVERLBEDORYRLER T, EHEBEE—X Y b M, DBfFRIEg-valueE WS EFEZEA
T2 ETHMEIND, TH - fB(2020) TH. T -M, ATHET Oy b L& ZOERERDIES &
g-value& LTEZL. RILHTRET 2V IR LIMERTIDg-valuez k&, ZDEEDF LR, ZTOFE
R, ZHEH - BFEH (Region 1) TlEBDg-value (@YW RLERIEC ADIFEHMEE—X Y MAKE
{725ER) AL, BEH (Region 2) TIEIEDg-value (@Y R LERMELS RBIFEMEE—XA Vb
NINS KR ZMER) PEHBLTWE I EDNBELNE R T, FEEREKRFERL %AV Chen et al. (2010)D
HEYIaL—Ya v Tk, BEBL/y FEE r CEFRBERY A X h O, DFW r/h MIBEDE &I
BDg-value, r/h BTEYKREZEWVWE ZICEDg-valuell i3 ERATRENTVD, BESDEREAWVWS &
Region 1TIE r/h BM1IRETH 2 Z & PRegion 2TIE r/h 1LY RZEWT EATREINDG, —FH., ThdHD
BYRLIMEDI—F—BERE £ 2RO M2 2RI E T3, Region 1 TlERALHIERTIE M3 HOhE
<. Region 2T Myf° BREN 7=, TDT &M, r/h BNS V& X ISHRIBEBERE V, NE< BRRKICSH
L\dﬁﬁﬁgvtgtmMﬁﬁ(%%ﬁtﬁﬂ?ét%ihﬁﬁ%ﬂ%?%U\%gm1u$%ﬁﬂ%E
HBO ML BARECKRE>TH Y, FILHBORTAY L& HEAEE LR N ERRREL Y 1 XOMN %
Bbl VAKRELL oD EEZ 5N S (Kaneko et al,, 2016, Guérin-Marthe et al,, 2019) ., £Z

T, FARTIRIFILAHDNMEYRLMEOD V Z2RKD, ZhARRVBEBLBERIATEDL S ICKEZEILY S
DOEEARD,

2. TYBLUBAFE

WRET DRV RLEIFIRIEBARAKREET L — MER ET2006F4811H, 52016F8A31HDOREICRKE
LB DTHY, £1737R5, 54264 XY hTHD, FT. BYRLMEETRI—A RV b ZDHEFET
Sotk L7 IO S AIEEEGFA R Y b & L. RS MUHETI—F — RN £ 55T 5, £ HECE
RRY—ARY MO SEREEEA 200 kmLLHICH D Hi-netEAlm =R 3 %, JRIC. AR TIHRER%=IRE
L. BHARTHESIND L OAMATEI SRIREEAR o CTRIRGERE V 20y RY—FTRET
%, AAROFEIF, ESREFEREH ORI % L 5 Abercrombie et al. (2017)DF %AW R L B REGESE
TIT25DTHD, TOBE., SEARD £ AWIICAVS EZ I as VICMATRERORIE S

Uy R —FTRET ZBEN BB, AR TH2BARD £ OLEMNDIET ak V OxrHERE
RB1=0, HENBZEH D,

3. BRBLUER
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BT ZIT o7 fER, ZHOR—BRYVIRLBERIINOMEICHN L T V. ORBHWLKEELIRSNLE DA
2RIIR DM o7, IS IERegion THDORILAMEZRDAMENREE L TWERITHY, FiLAEER
A SH1-1 SEDBISHRIEGEEERE V. ESEERE V. Ol V/V, B0.7TH> A, ZOM%IE V/V, 2490.572
EICETETLTWE, 48, BIEGEAE « ZBEBICK S FBR—ETH o7, Region 1TIE r/h 1L
BoTWBZE, RILHHMEORMIRYAKREWT EA2ERTZE, RiLPMEERIIHEERENKAE B
RIIEY A ADNNS KB o cDRER V RSN EBREINE, — 5T, TORRBEFREIZNEF
ERELBWHBRAWIBERY 1 ARLBIKRE Y VIFESC B> EEZ BN, & 5ICKaneko and
Shearer (2015)DIEIBETILDTRT LI VI KELL R BIFEPKRESEROI—F—RRBDOLEIN NI LA D
EWSEAMSERRI S NT=HD. Vr DRFEZELIFEMNIEBZETVWSEREBINS,

BEICRT LI, A—RYVIRLBERIIATO V OEREZELIE., g-valued SHRIZ NS r/Th DAEEH &
URWITRYDKREINSFRINDIEDEEBENTH >, TbE, V IHEEE & FEDBERKRIC, BR
BB Y A X EIFADRRICHZ EEZIOND, TDZ EIE. HBITHETITo>/. BYRLIEDg-valueh'E
BDr/h, DEVEBBHEARMLTWSIEETRLTVWSETEEZATHTIHDTH D,
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Spatial and Temporal Variations in Rupture Processes of the Repeating
Earthquake Sequences off-lwate following the 2011 Tohoku-oki
Earthquake

*Ahyi Kim', Naoki Uchida®
1. Yokohama City University, 2. Tohoku University

2011 AL A AT F R (FRILHHE) &, KRELRIEHHIEAN SN ESFREHPTIEFORYR
Lt BDOBRERPHREDOEIN R OoN/M, HLRIORENF SN, ThOoDRERBREZFL <H
RBEZEIWCE>TZEDELDREREZRIET 22 &id, TL— MERBEMEBEORERREZRE DT 2 ERDERF
ERODIDICEETHS. AMATIEIDL S BRECHRERICEEDH oL DPHAICHIR L

B2 728 VIR LIBERIIC DO WTRERM Y — U BE(EGH) Z B WA v /N\—Y 3 v % ERH LIRIEERE %
HELERLE. IRXYELFOLERTE, ALRINCEVWTEI T =F 21— REILTY, FRATRYERE
BoTH, ERWBRFIELZIENALHELR o>/, LA L ZDRIIDEFEICH-LRINFELET % & &
BEIRMTHRE L TV R OREREA LML, L VLWRI ERIRBHDOHPOEOERSBWVEL D ICEAD
FTTWBEWIIRENRONT, IHICINSOHMEICDOWVWT, WRGCERELZRANEI 5, RILHERD
BWRHICRE LRI OWTIREBEREDSEEE D85%-90%ENFEMAE L THELNLD, BICRELL
BEDICDVWTRD ESKRESADNo7e, TNHICDVWTIRI M LT 4 Y RIBPMIBOY A XRED/INF A
I—%BATEILICFHLARNTW BENH D, F, BYBLHBMEOREE FPITANYEOEMFKICOWVWT
ARLETMRICEWVWT, BEICHEEHNAEMRNTERENTWE (Chenet. al,, 2016) ', KR TIFRI
WEROBRWKHICEE LIRITBYEDOFTE, E—J7EIFICECRBLON, BICRELLDDIFT
NETOMPOREREFANNLFERE D>, TNOEITRYBOFTHEZRDS (£ L IFRERFOKRE S
ZRDD) BRO—DELT, RIEHAMBICEDZRYIANVICLZEHREORNNTET B TEREN
%.
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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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ICDP DSeis: Evaluation of Spatial Stress Change by Diametrical Core
Diameter Analysis of M5.5 Aftershock Zone Core

*Yoshihiro Mima', Ryogo Tadokoro', Shunsuke Yoshida', Mitsuya Higashi1, Kensuke Sakaguchi1,
Bennie Liebenberg, Siyanda Mngadi®, Yasuo Yabe? Akio Funato®, Takatoshi Ito?, Raymond
Durrheim?, Hiroshi Ogasawara’

1. Ritsumeikan University, 2. Tohoku University, 3. Fukada Geological Institute, 4. University of the Witwatersrand

MEREIZ T, BECPHENBEROTHENBIROZKTK - G - FLE22> b O-LT2EEIALSNTY
%, LML, HEREBICEAIZEESE, +22E0I7HBMIEINS WAEFNLH >/, RO
EREGTANMEI > TV ZFMICERTE 2RAENINETAN o 7,

2014%F, T#2~3km%EFEIET S 7 7 ') HMoab Khotsong£ShILD T T, EETNEDMS.5DHE HF
4 L7=(Midzi et al. 2015), ZOHETIE, LA DLI6EDHBEE & HRDISAEDBESH. KEDHIRSE
EREREFBI M TI~TkmIZIED B 8F % FFMMICECE%k L 7=, ICDP DSeisitiE(2017-2019; Ogasawara et al.
DeepMining 2019)ix., Z DELLDIT2.9kmM 5, =& (Hole A, B, C) DHIERHI1.6 kmdDFull CoredEH|
ISR L7z, ZLT. CORERESTEZE (FYMLERBRE LEBLAEY T4 v IRIINEYLY ;Vp>
#5.0~6.4 km/s) & ZDRABEORE (KEKOHREMSE ; Witwatersrand Super Group; West Rand
Group; Vp >5.5km/s) #EIUNE 2 I &N TE, 2017FICIEHI S N/zHole A (817m) (&, FLAHAA

YV, REREFTOLBHLY L200~300 FETEELAD, REREFEDHEHEANI0OOMEY HHEHZ T
ENTERD STz, LA LEBIFLEZEL TWEDT, A7 DEFIF100%%HNT 52 &N TE 7, 20185
#HIN A E > /zHole B (700mE) IFMS5MIB LI &S REIH B I ENTE L, £ T, Hole BAXRZE L iR
BE ORISR OFEIN 52U L TME.58EER =18 Ytk < Hole C (96mifx) DEHI (B OERiE M) L
Fa—7) HFTV, JUZKOMBEOITY Y TIVEFICAND I ENTE,

Funato and Ito (2017)l%, +#cmEOaA7 X2 HNIE, FRETERBTHALEBETE 245
(Diametrical Core Deformation Analysis; LA F. DCDA%) #BFE L7z, TDAETIK, UTDELIICLTRH
HEREST S, (1) KUYV IFRICaAT7HEBENSYYHINTERINAZEEZICELSD, I7HICERT
SETEAEMENICERER L7 OBEROELCEZRET 5, (2) AESNZIT7DORNMNEREZFRKERD
BOENCEEET S, (3) HUEEHAREL. ZTOEADPAIMR (HBWWIVYVIRERTY V) H
LATHICERT2ENDERAZHET 2. MENAETSIZDRAESRATLZRAW, 77 ) AICEWV
T. AH(2018ELHX) (&, ATEEARY Z< D7 (186f8) ODCDARIRAIEAIT o7, HBFRAETE L
DI, RERETLEBLVHEAREZARELITEELANRERET L EIRETE AN >7zHole
ABI7TME ; NQ¥ 7IFa—7) @AFTH>7, LHL, GHIFE. BHRICL>TEEDONHE ZOERNE
BBHBETH, MENICHE— L -EETHERRZ2HEALLVENLALY T2EEZDBIENTEL, &
7=, Hole AOBHICEBERFTEANDOERLAD, EALHEWMEET I &ICKIILTZ, £ LT, intrusives ()L
ETAUDREER ; BKE, LU, REFLBEHMEDREDME) ICHAEHRIHZ2DERE L1, i
(202018 L#X) &, Hole ADISHEFHIELWVEIDOIATE, TORBHISNAKRERES LBIMETELE
Hole B (700mE ; NQ¥ 7 F 21 —7) & FdDSide trackfl (Hole C; 96mE ; & DOEEIENQ N T IL
Fa—7) OIT7DE86EDDCDAGTRIEZBIML 7=, BIAESIh/AT—4ICLkY. AHOAE,IS
M5.5RERETD EFRED DRI ICE T Bintrusives TROMN > L NEFHAEEETIEIRWT & 5 HEAT
1o, AR TIE, " TWEFTDODCDAISIRIE ZEM L 7=, Hole A, B, CO#/DER, FMER140mD 7
AEHITEYY—ICHAIN, MSCLYXIRCTR ¥+ >, XRDPXRFAHAREICEL > T. REREFOME
BE & MEBDFMOBRITHAIAE > 72 (Ogasawara et al. 2020 JpGU; # 1L 2020 ELT#H) .

ARRAY—TIlE, ITNFETOETHEDER & AHE T2019%F(ICHole A, B, COITICDWTEMAIE L 7=
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137 DF—49Hh 5, ME5MBERET BHole BEREL AN >/ -Hole ADZEREIS 9 FmERL., ThEh
DEWVCEEMLARET D& EHIC. Hole BOSDIR L TEIBER A 1EHI L 7=Hole COT—4 h 5B 5N HER
ICDWTHBRET 2,

#t&E ICDP, JSPS (Core-to-Core; SA NRF bilateral), X EDERKICEH T 2 = DME XIS RFREE, &
MI7Evy—, ABEEKXZE, AngloGold Ashanti, Harmony

0503 0.9 0908 08 1.6 0.3

-

b5}
=5l
=
A& Skm ICDP DSeis Ifg
EF—AURTT=Fa2—F |55 8-
RERAR (RibEA) 2014/8/5 12:22 0. E
WEA D=L EiRTh ‘
BEARBALE R 4 ~5km o _
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Detection and spatial distribution of non-double-couple earthquake in
the focal area of the 2000 Western Tottori earthquake by “0.1
manten” hyperdense seismic observation

*Motokoshi Takumi'

1. Department of Earth and Planetary Sciences, Graduate School of Science, Kyushu University

BEOMBES (§7)Lhy TILVEMEDCHE) TIREATEAWRELEIES TILA Y FILE (NDC) HE
EMER, NDCHiEIEX, INFETEICKLUMECHBMTE THREIN TS Y. NDCHDIE. BIECIIROEMS
PHREDEEREERTEDELTEZLZLONTWS, NDCHEDHEIX., WBESHO IOt R PHhiE DR E#
BAEBERTI-OICEETHY ., HRBROISHAPEBEICETI2H L WEREABIMAS2IRTTZIEEZI SN S,

2000F ICHE L-EBNEASRESIREIC2017E38 M 52018F48 £ T1000RDHtEET 2R BT 28 %
To7 (0.1m=HbEERA) . Hayashida et al. (2020)1x0.15m mith EEAEOEET & EEEANSATH S
Hi-netBRAImMDEFRZFAWT., FETPREOER EBEEFHANY ., BREREEZT o>/, REKERZHET
% EHEP XIIVEEICDCTIF EF K REATE RWEES TN H Y. AEMEREZ TNDCHIELIERA SN
ZENREINI, ARETIE. SSICELDHEBICDOVWTHEARY 2175 EABICBSHZARYDT—4 %
HET, MIBE CTONDSEODAEIDNHEZOHHMOBELBNET 5,

AW TIL. Hayashida et al. (2020) & El#k(Ctensile-shearET L Z{RE L. NDCEO%EJ) v RY—F & 48
BBITICEWHET S, T, BRIREDT—IBEEHEELTEIET, LUE2EE5LWVMEERHE
TEZEEZ, Y—FORICRBARICEA A5 2EICL Y RBEBROBEERAAT=, 7))y RY—FI(C
SOTHEINZBIEE BRI NBEELER L, BENFIR T4 v M 2BRROEAFDEITRNERD
BERDI, ERDH D56, TOFTHi-netEllmd 3 RORIEHEN S, BHSHEINDIEESK/PK
IRiELt & 8RB % thE L THERARBEARDE D2 xi#Ef# & L,

BITLIEDIBIFEAEDMENRC /v Ve > TEAMBRENRETWE I &g o7, &
oo BARICEAZEZ22LICE>TRONZRERIE. EADTELOBITRONIRERLY D
NDCH AN KRE LK RZBERALH D I DDA o7z, EHIC, MIBEDEAETNDCHADRE WA RV MAFEE
LTHY. REEODOD SILEOMEBEORELELRDL VG TIIFICKELBNDCRAZHE D2/ N MAFELELTWL
ZEWHEANH B I EDFD o, LHOLADS, COERIEEEFARY TERRELELARNY MNEEFX
NTWBZEICMA. FEHRAMYARY MOSBICRY D HZLD, SRIBMBEDEERICOBTELDIC
FERARYARY M EEPS I ET, SYERBERZ DD,
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Validating the Method of Estimating Fault Slip Angles by Using the
Wallace-Bott Hypothesis and Regional 3D Stress Field

*Takeo Ishibe', Toshiko Terakawa?, Akinori Hashima®, Masashi Mochizuki®, Ritsuko S.

Matsu’ ura’

1. Association for the Development of Earthquake Prediction, 2. Nagoya University, 3. Earthquake Research Institute,
the University of Tokyo, 4. National Research Institute for Earth Science and Disaster Resilience

SEMEREICE DS NERET 2MEOHEENAEES - BEFACIE. ANT—9 LR IMBEMRCEHET
N (FhomEE) | EITRYERENERICKRET 2HEOZTNL ERBELAVENSKRO LN, ZDF
EELEZBENE LEZRABERRISBAEDOSNT WS, FICHEITARYADRENEEOFTAICEZ 2HEITK
EL, TOBEYRBRBREIFHKEICEWTEHEEERRETH S, EFETIE, HERIMWMEEmICEISARI MLOD
BETRSDAEICT RDEWIEZS (Wallace-BottikEr) ICEDZ., FEEBRAEN OB ONIIBER K L
BT 9D OHESNLLEBISABORBRNSEHBINYANHESIN, IO EBES - FEFASERS
hTEh BIaEE, BRBICS T2 XEEMEICEAY 2 AEMRS, 2014; HE - fh, 2014; 5

H - ftt, 2020 ; {&£17 - f, 2020) .

LA LARD S, LRSS TICWallace-BottRER N SHEE L MfE RV A% MEEH 5 WM EEE TR
AW2EOZYUMEORIIASCICKE (RE) ICDOWT, TOICKRENMTHORTVWE EIEFEVEL, F-—K
IC, BB CRLET IEEMEREOHEDTELBRERIIBMTEINSHEEDLT—Y —ThHoEHEINT
BY., ZOHEICEREINLISANERINZBRIMETCHI2EAEHD L. 10EREDOIEEICES N/
BICBITHERET —INSHMESINLLEIGN G2 EORE, REBOTZ b=y I/RBAZOTOFI &
LTHWBENTZEDZDD., REFTIVLELH D,

HEAEMRHERE (T, HEAR) & EENLAERRE LTRE. 140X EEMBT 2 BE
L. SNSDOEME () IC8 T 28E0TEBEPMBIHRELAEL. MBOXMMIRICET ZER (M
BRX. B ERNA. £A%) PHBOThORE STEE GEME. EME. EEITIhEE. I NIE
%) . FHEXER. ROMEREREFZORPIAMELARTLTWVWS BIZIX. HWEABERAEZS
£, 2017) ., £, REPFAMICL 2BOZRMAPR (RS, 1B ERA. £A%F) AsticThoms &
HICEDWT, ZOMBINEHLABAICE I LW ERICREDLDN 20D, BEHFTMEIITHhA TV

%, I TAIFETIE, Terakawa and Matsu’ ura (2010) IC & B A= RTIH 54 5 TIC
Wallace-Bott{REE N SHEINDTRYAEK[IRTICK 2 DEHEICERL. £EETHEE (—

45°~45°) | #ETE (45°~135°) . AT hETE (135°~180°%£71&—180°~—135°) . IEMiE (—
135°~—45°) ICDEL. EHMPZMICHESINZMBOThORE BEE BT 2ET. LEFEDE
FARREMICBIT 2 ERET o7, b, TEEFMBERICHIZMBETILELT, #HENY—RRAF—Y 3V
(J-SHIS) &=RW/=,

TR, ZREEHETRE —MOMBETEZRE. ZRITHHNIFR ST ICWallace-Bott{RERICK > THESI 1
BT ARYA MBOThOME LTER) 3. THBENICHESNANBOThORE SEEs—BL
Teo FEERIZRMIARATIC & BF-netX A Z X LR S CICERI RFMEE RPN A A =ZXLBEHSOT
(JUNEC FM? ; Ishibe et al., 2014) ZFWIRIEA S 1E, 201 1ERAb# 5 AT it B4 23R4 B ARRE(IC
BVWTERE LARRENEHRE—MOMELRE, LRFENOHESNLITARYAEANZILBOTA
YAEIBEREANTHIENRINTLS (Ishibe et al., 2020) , T SDFERIE. RSN -ERHEROHE
BF—INSHESNASRTAEB S E2RPBBOT 7 by s RBABOTOFS & LTH

L, Wallace-Bott{REZICK WETE T RY AEZHET 2FEICDOVWT, —EDFZLUMATRTEDEEZILN

%, —AT. ZRFTIEHBA 5 CICWallace-BottfRFRIC K > THES NIZEET XU AN SIE, Oblique/td
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RYDPHFENDMBEEL S <. TRYADRENEEE - FRFACREFTHEICOWT, 5K, BEAICKR
HNTBRENDH B,

HEE AR T, WEREMRHEEREIC L 2 TEEMBEFICN T 2 REFHEER A 5 ISR KB FHAMTH
RAICE BMBENSF—RRT—2 3> (J-SHIS) DMIBET IV EZRAWV, AMRIEIHBREEN O DEFTEHE
TH? MERAERRMBEERBOFIMEZRER] O—WE L TEELEL, T IICERLTEFREICRHBLLE
7%,
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Temporal variation of the inelastic strain field around the hypocentral
area of the 2016 Kumamoto earthquake sequence, in central Kyushu,
Japan

*Ayaho Mitsuoka', Satoshi Matsumoao?, Azusa Shito®, Hiroshi Shimizu?, 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 Science, Kyushu University, 3. Department of Biosphere-Geosphere Science
Faculty of Biosphere-Geosphere Science Okayama University of Science

AMERERDOIEREETAHIE. MEREICLIMBRTOIRHBRES BRI 0D ELD, KER
SHROKEFHICOVT, AEBRBFAR(FE(1957, 1999); Utsu (1961))ICREINTWSD L HIC, HEREXR
ISRFREIDNREZRACHKE D, FFFEUTARELRFBONZFA(de /dt <tP)ICHED T &I THY., Z
NSDOEBZELRICOWVWTETIVEDTThITWS (& ZIEXNanjo et al,, 2019; g, 2007), ZDETILED
OICET L, FEMEAREDREAEILEANZILENH D, AAFRTIE. 2016FEREAMEDEIRI Tith
EEEIC L 2IEETEADREE LA,

EREED%H10kmU A DEFHICDEIL. W OO DIEFBT 1 VRO EREL., E—XY MNBETVVILE
IEEMTAHT >~V ILDER(Noda and Matsu'ura, 2010) AW T, FEEMTEAEE DIFZETILE AT,

MEAIRE B I, BREALEHISENER, MBI EEITNEOTHELERGERD, AERER. FBME
HEEDNFE DN ERA(d e /dt «tP)ICRED EFEA, FNRET, plE2&NZFEICLVEE L, BREE
BEdiEp>1&Y, ZOREDERIE, NERAEEELHORUEZEAANDIEE L L THRIRTE % (FEH,
2007),

—7A. pEMTEWNSKRDIB|EI BB SN, OB T, FRUEEANEERBE EEICEMTZ L
LY, BRRETE - AR RE LI EICK 2RBERICL > TELRISART Y TADIRELIT TR, HE
EEESRBATERVWI E DN D, TI T, ZOMEICDOWTEREZIT D,

—EDWEFHTIE. FRABEMj=6.5)EXEM=73)D2DDARERMENKRE LI EIMONTS

U, ZN5DTRYPHETILHAWL DRI N, Asano and lwata (2016)DAEMEETIVIZ., BEA - &
BB AIC2HETIMES M TWS, pENTE YNNI WEEIE. COXREMEET I OERAMBORIE
REB. HBWEHHINMBOBEERIICMET 22 &b o7,

HEAMBEERIIOMBIZICOWT, ZOHEBOPpEIE. FIMMET NI RY, £ RBTIESSICE
ANCIEPEDBENEN B &N o7z, 2D EMS, EEMFRTER(7.5-15 kmfFif) & & Y ERIDXER
ICHET S, BIZIET79—R) v TOLI RMEROESHIH ZAREMENTERIND, /2. ZOHEEHTIE
M5%EBABHMENABRICRELTVWRZLEHY. TOMENRITTHETHICHT 2IEHETA 5B
LTWaagEldEEIoN5,

MNANCREV., FFEEEADEEADARICKHADMMEE, BRI EATWEERET DL, ZOBEHETEL E
ISADBEE, ZHICKRELMBOMRERET 220 TE S, BRAMBIRABEITHLOEHEA2ELTWVWSE T
EHEERBL. ZOEEBTHBETLVARE Lz, BREDM(ER 2 8 FREAMEA R E 2 HRANAEHBEHRE
RWEE)VE2R2E, COMBELTRELLEEZAONDMERIEIEIND, COMBETILOMRKRERED
BB T RZZEICE > TRABICRIFTRAZTINELMICDOWTERT 5.
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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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Investigation of multi-segment earthquake on the Itoigawa-Shizuoka
Tectonic Line active fault zone based on dynamic rupture simulation

*Yuko Kase'
1. GSJ, AIST

The ltoigawa-Shizuoka Tectonic Line active fault zone (ISTL) in central Japan is one of the most active
fault zone in Japan. To discuss the possibility and condition of multi-segment earthquakes in the ISTL, we
construct dynamic rupture models for the north-central and south-central portions of the ISTL based on
geological and geophysical data.

The previous studies based on seismic reflection, seismic refraction, and gravity surveys suggested that
the north-central and south-central portions of the ISTL are east-dipping(e.g. Hagiwara et al., 1986; lkami,
et al., 1986; Sato et al., 2004) and west-dipping (e.g. Hirakawa et al., 1989; Kumamoto and lkeda, 1993;
Karino et al., 2004) faults, respectively, however, the dip angles were obscure. Using FEM modelling, the
Ministry of Education, Science, Sports and Culture (MEXT) and National Institute of Advanced Industrial
Science and Technology (AIST) (2020) proposed that the dip angles of the portions were vertical. Based
on the proposed fault geometry, the north-central and south-central portions of the ISTL are modeled as
vertical left-lateral strike-slip fault planes in this study. The lengths of the fault planes are 34 km and 26
km, respectively, and the south-central portion bend at 5 km from the northern end.

Azimuth of the maximum principal stress and stress ratio are assumed, considering the stress inversion
result (MEXT et al., 2010) and the FEM modelling (MEXT and AIST, 2020). Surface slips of the latest
events on each portion were observed at three locations of the north-central portion (Okumura et al.,
1994; Kondo et al., 2006; Kondo et al., 2019) and a location of the south-central portion (Miura et al.,
2004) by trench surveys. Four initial crack locations, the north and south ends of both portions, are
assumed. Varying depth coefficient of stress drop, we calculate dynamic rupture processes by a
finite-difference method (Kase and Day, 2006), and compare the left-lateral slips with the observed ones.

The ruptures initiating at the north or south end of the north-central portion can jump to the south-central
portion. Even a multi-segment rupture on the north-central and south-central portions, however, needs
quite a large stress drop for surface slips on the north-central portion to be consistent with the observed
ones. The result implies that the latest event on the north-central portion was likely a multi-segment
earthquake including the north portion, which agrees with paleoseismological data (MEXT and AIST,
2020). On the other hand, the ruptures initiating at the north or south end of the south-central portion
cannot jump to the north-central portion. The slip of the single event on the south-central portion needs a
large stress drop to be consistent with the observed one. The latest event on the south-central portion
may be a multi-segment earthquake on the south-central and south portions, which is suggested by
paleoseismological data (MEXT and AIST, 2020).

Acknowledgement: This research was funded by the Research Project for Long-term Evaluation Methods
of Active Faults related to Multi-segment Earthquake in FY2019 by MEXT.
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Dynamic earthquake sequence simulation with a spectral method
without periodic boundary condition

*Hiroyuki Noda'

1. Kyoto University, Disaster Prevension Research Institute

BIMgHEY 1 LY I 2L —Y 3 v (Bl AiELapusta et al,, 2000) ik, HMEBOHEHNLISHERBR. ERX
DO, MEBIEOENAGE. RWEY EBESE. EWoBASRERT—ILORKER—DT7 L —LA
D= TO—LLRAICRIBEDTESLFETHY ., MELRYVRTEEBDEEFDY 1 FI IV XA AFANB LTE
BELFETH S, Lapustaetal. (2000) (BEEULDAICT7 —!) TEE%FA L. Geubelle and Rice (1995) »*
EHINEIZREAWZ, ARV MNVETHZ-DBONREEICT L GEPBRENBECIERL, F25R
7=V IZBERAVWTERARDOEHAABED Z BEHEETITO>O D, FFEIXMMECIMA LN, &
WoleflmhdHh b, —AT. TOFETIEEY SPBYEREVOLHICK L CABERZEEREL. BRE
BhOERTEMEICH T 2% ) —VERE LTRAWVWS D, BHERKE % HBHEGROEEI S +9=E
KICRETIHEDNH D, BYICKIZBNABAELILGEL ETEDLS O, CZORBPEROERE &EDRE
ICIBENNHZDON, BENMELLRS, AARTIE, ERICT—VIEEEGET— ) IZHBEAVGD
5, BHEARMHARETBVEDLRVWARY MUEDEY A /)L Ial—YarvaiEELk,

BERESARINETIE, MBETONS 7Y a3y T IIMBRYNMBEEBEICEVGEED NS V3V ©

0. BEICHBIN IR ALEICLLZEFS L, RUBRTEZTDHBIBYEENHZIHE (1 VE—F UV ADHR) -
Vui/2cs DM TRIZTE S, TIT pIEBAIMEE, cs IISERETH D, FIFBEED 6§ L IEV EEDZRDBF
TCENAREHFAATRIBETES, BNMES A /LY Ial—Ya v TR IEREDBYDHICIKET 250
AR fst & ZNLUS fdyn = f—fst IZ91F B, fdyn [E+DBEDEY REICEA L TZORENEOICENEY
%, TDH, fdyn # VICEAT Z2EOTHEL., ZOBLEZ+ORVEBER tw THBEHY--TP5 2 &iICL
Y, BEEZENEDS (TRDHLLEERDAE) —T) BEFEZEDTVWKENTES, Ih Lapusta et al.
(2000)IC L B EEY 1 VI I al—Y a v DLEHEATH B,

fOEE7—)IZBFISBYEDEE 77— IZHD LBEORK ENT Y EREREL T3EICL>TEDS
N3, TOKIZELT. Cochard and Rice (1997) IXIAEERFEEMUKR FEEZRELE, WOEDFET
&, BYEFIMHEE (O<x<Ll) D2FORIOMHEE (0<x<2L) ##fFEL. 20¥S (L<x<2L) 20
TiEHB, TOLT, BYEHFITHEETOHELWV f OFEREBETOREBEIEHINTWS, 727 L Geubelle
and Rice (1995) ICLERTHEATAEHEN 1 BZ <. CEHENICFEMT 2 EEEIR M KRELAS, L
NMLSE., ZOBEIKDLEREOESY (FENAREL %) ICEL TUIBL 2MBITNICRIT T 2ENTETHDIE
FRELEZ, BEBKkCEGO)DT7—YITE—NICEAL. BMNABEIRKIE —ukSikL)/t &¢RIENTES, TIT
Si() ldH 1 YIESBEHTHY . BRHTIIEIRDPBYPERAFZUHERE LEIZFED —uk/2 ICEHET 5,

SERET B2 FETIE, f% Lapusta et al. (2000) & F#%IC Geubelle and Rice (1995) DRIBEHWTEHET
%, 1z72L. AHSEROAEI S AN S OEMERAEBEYROMESE (0<x<L) IET 2E/AEOE. BHEER
DORBERBIET+DICE<ES, V—RETMADHENAE -L<x<LICEALTESBZEFTML, CO7—) L
ERBZEETD ) —VBEHE LTE>THL, TIH5 Cochard and Rice (1997) H 5 R& 7= B2 TE DX
EELBICEICKY., fdyn=f-fst 551892, chzFAVW3 &, BHERZRYBRWEBEY 1 LY
Tal—rarvhaeEERd, RRTIEFEDRBICMA. Aginglaw IC& > TRE SN B L /=FEDH
BYA L IaL—avaEBNAL. TORPTMALZBNG L UBNRISHBILORELERT 5.
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Derivation of all the static XBIEM kernels for 2D earthquake cycle
simulation in heterogeneous media
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1. Department of Earth and Planetary Science, School of Science, The University of Tokyo , 2. Earthquake Research
Institute, The University of Tokyo

1. EU®IC

HERAOEEEL - SRELICEYHTOBERIE L EDKIZEBROREENBESNMIRY DDH

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

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

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

2. XBIEM®DECSA D&M

ECSTIZBE. B THARXICHWEEIEZALMICEALL MEHNAF—L4] PAVLH

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

3. 2R;TE4S - AEREHICE T 32 TOBMXBIEMZBEHOEH

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

4. SBEORE

F9. BHINAHMNIXBIEMZBEBAEL W & 2T 27285, mode IITREBHBEBINHIEITNETEE

BMXBIEMTYIal—23v LT, FEMTY3Ial—Y 3y L7Kameetal (2008) DR &EHET B, )
ICXBIEMAECSICHEMA L. XBIEM-ECSEMEEEHRTIT> T, BMEFEDECSOBERELB L TETINIOZ Y%
MREET 5, Z L CAHEEREHRDXBIEM-ECSIZHD,
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Modelling of spontaneous and periodic slow slips and a tsunami
earthquake in the northern part of the Japan Trench

*Ryoko Nakata', Naoki Uchida', Ryota Hino'

1. Graduate School of Science, Tohoku University

20T 1 FERAL A K IFEFEHME (MI.0)DEEEED TNV L, BARBEPIICREZN T [e.g, linuma
etal, 2012], ZOEAIOBEEFTIE, RIWITANY LERKRME) - BERKEHE [Nishikawa et al., 2019]7%4
EO2O0—MEMNRAINTWS, —AH., HAIDOZ[EHRTIE, FRMEE L THONT WS 1896 FMAE=E
#E (Mw8.0) [Tanioka & Satake, 1996; Satake et al., 201 7] BEICFKEKEL=IFH,. AAO—R Y v 7 (SSE)*»
M5R2EDHE [Uchida et al., 2016] 0" HIERIATERA I N T WS, 201 T ERILHHEDO TR Y IHA R E R
ICIED SN 272D, ZDEIRBRTRYDTHDIFNBRERIZ2DONEEMRT 57-HIC. BEBREICEWT
WEREHAS VIOBEYI2L—YavET>TERL, INETIC, PEETOMIMEBRE TR Y EFEERT
DRMIARY DT HDIT%E, MWTEBEDORHEMEVWE R LIZERAAS XY DHEEAWTEHRALEY
[Nakata et al., preparing]. =[FEHTEREMICHKE T Z2BAHH45FEDSSEZ /NI R/Ny FTIEL L., T DSSEFE
HEETRET ZERMEL/NSIRSSENNYy FOEBRKRTETIMELAY L TE 7% [Nakata et al.,, 2020,
JpGUJ,

AR TIE. BEE#EEET L [Ide & Aochi, 2005]% 2 O—EDYIEE T )L [Ando et al., 2010; 2012;
Nakata et al., 2011 E%ZSEIC L., FHMEDSSEE, ZDMETHERET 21V IR LERT00EL EDiER
HEEOHESOER EAMNATNY OBEBIREBEIRT S, SK%IE. COETILE, MOMEE ZDOR
HIARY H#ELET IV [Nakata et al., preparing] & #AxEh . BREBBEILEICE IFZ2RO0—R ) v FPER
HEDN, 201 TERILAMEBEOL S REXMEREBEOHRTRATEEEZHSMIT 2,
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Numerical model of slow slip events in the Nankai and Hyuganada
region revisited from recent observational studies

*Takanori Matsuzawa', Bunichiro Shibazaki?

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

1. FEL®IC

FERME R B D F R (Obara, 2002)LA3k, t#HRZMOD T L — MERTRETZ220-MBICOVWT, BHY
ICHRRAES SN TE TV, EF, mBMIZ7IC8VWTE, &WUhIFRO—2Y vy P4 R MNSSE)ICET
FEBMREAZBLNTVS., fIZE, 7L— NEBBORBERLOTL — MERTRET 2 RN
SSEICDWTIE, RO NTWERERACEHRKE, MEHRARBLITTHL, BRAHCRHFKE, EEF
ETHEREIRESINTWS (FIZIE, Ozawa et al., 2017; Kobayashi, 2017; Kobayashi and Tsuyuki,
2019) . F7z, Takagietal (2019)IF REAMSSENBRI#ICHEWT, 2~3FRBTHEL TWSAIRENE%ETE
BWLTW3. I oDfRIE, EHAMSSEEBRRIC, REAMSSEICDWTHELAAAHCEKEELTVWSE
BHRBRTHZDIEEZTRLTWVWS, I6ICIF, BBEEEZFRATEBAIOEBICEWTEHESSEAREL TV
ZEh, BEDBEMBREZEENDOERICK YBESH &4 > 7 (Araki et al., 2017; Yokota and Ishikawa,
2020). BRI INETEEBEN S Z7ICBWVWTHRET 2 FBORBNSG L CEHHMSSEORES I aL—> 3V
ARERBELTCER. ARRICBEVWTE, HREBLZBFEHETHRLAZETIVICEDOWT, HEY

2L —YavEREBABROUBAEITYI EEBIC, MEYA JILRICEIFZEHICOVTHEREITD

2. BHEFE - ETN
BEETNICBVWTE, 714 VEVESL— M EOHRENI7TEEOC=AFERTKIEL, Matsuzawa et
al. 2013 EAMKICHY NATREAZEEB LT ARYRE - REKGFERAUZRELT, FERLTOTARY
EESLVEROBERRAZE L. EHNSSEQMEEREICE VT, BVWAMERGHERET S &L
£HI2, BRI h/-MEEEOLMICEIVWT(a-b) B ERZEEHERE L. RiEthEs L UCE%KEDRE
BUSSESEIC D W T I, Matsuzawa et al. (2013) & BERIC, BMERGADEE &L V) 0K WSEBO I HA &
FEDEAELSHRELKL. MATHB®EEICDOWTIE, Zo@afitigid VA<, REEYPE%KEDR
BABYSSESEIE & W 3V, PEMAIEICERE L 7=,

3. BR-=:w

BIE>IaL—ya VERICBWTIE, EHAMSSEICNZ, REMSSENHREINTWVSERI25~29kmIZH L
T, REAMISSED#RY R LRENLEE THRINE., ERKES JUEREBMIBICEWVWTIZZENFIES LU
10FEREDHERTRIBMSSENFHE L, Al RABROLBENERNAREES LR L. HEEREHICEWT

%, BRBREIMERE LAY, Takagietal. (2019)DEBER FANNTH > 7. BH/KE, FiEiis, B

BN DOREICH 1T 2 REMNSSEXRERBBMNIOEULELZEDHNE <, REBEI/MEY 1 VIILDEE
ICR 212D, REAEILKT 2MEREIAONE. —F, RiEHES L U2RKEORPMVSSEICOWT, %

DREFIIHES A VL ERBLTFIFEF—ETH o7, FLAOHEY I 2L —Y 3 VERIE, REMNSSENEE

BICRELDDZEERT EEHIC, BWMERISHNPPEVEROIENREAVSSEOREEHDEVNEEL

IHLARENETRET S.

MATHEES I 2L —2 3 VERTIE, &K ICRFFERANDORIERICH VW TRIAMSSENRE Y R LFE

L7, AEBICSVWTIEERAZO-MEFANERINTEY, FEPIaL—Y 3 VICk > TERKR I
MEBIRTLZIENTEL. BAOBEBEETIVIENS 7EITAD AROEBRBEEOZELEZREL TVWRVWED

D, FEETIRAMEOBEZFEI LS R>TEY, IO LAEZENREOSSERE#IREL TVWSAHEMEL T

®Bxhs.
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Examination of constitutive relation for the fault zone along the plate
boundary in subduction zone

*Takane Hori'

1. Japan Agency for Marine-Earth Science and Technology

HMAAATTL— MERITASZMEFR TIE. BEAMEZIE LD E LAKRABBEOMENRETZEED
I, BRABIMEOW > WHE BEOHEL Y EERMOBEVHECHEREZIFEA SHELLRWVWP YL
BB IARY) £HET D, COLDICHEENICEHAIRZBVARTIHMBETZ2EDLIICETIVETZD
NEEDIN?EEZOEDEBRICETIVIET B2 E1E. Bl - BERIERIENZTETCHRELRD
T. BHICISCTEMIELA-ETILEBETZIVNENH D, I TR, BEBENICEHLAMTOMBOIRS &
WEEZYY VI LDD., ZTORDOEBAFRHTZZEABMELEETIVIEEEZ S, EZ¥ )L, D
D, FRIETBEWVWDIZEIE., ETINCEIEHONRNTA—IHPERAT—YICE > THDICHRINDZIBEN
Hb, T (LHOBEEZLITBET) Bkm~B+kmiICHZMBETERELTVWBRKRDE=S ) V7 EFAAE
THEHDICHEADPAVSIENTEZEAUT YL BT TOHEERM LMK (BE) TOEN - £X
bR EICROEND, ZDH. MIBHFRMTEL TWIHARYIE - LFERAEEETIVICRY AL Z &
BENH D, AT —IDOHRTZEDIDE. B4, MEFTOEIHFALEDE (H2WIEREM) DIFE
oMY ZDEDOBEEFDOYMMETHY ., TNITSERONAEEBEETHETZZILBERY, 22
T, WIBHITAS72FE (HDWIEHENER) ORZEESREE=F) VT EFADORRET DI EEER
5, EZHYVTICOWTIE, EDLGSITHONTWVWES UN=Ua VEBITEDEDTH DD, FHlETBIC
lZ. BIB®TISA 272 (HZWITHEFTER) NEDLIIRBERBUICKES DO E2EZZNENHSZ, DFEV. B
BE0ERERE., £ (HDWIIEXTEN) WMBHICEKSHEDEARTEIRBRT Z20HIPEEE LD, B
BOMEBICHL T, MBITANYEORELE, BEEOKEREREEZRFATEDZIEIVETHD, X
o, BARBMEOEREARIRT B-DICIE,. AT —IUIREFEHEPLPHEBHMEZINYAND I ENREEEZ SN
%5, —A. oK UHEBICHLTE, BOMICIEZNSOHEAEHLETRIRTEZHE1H D, LH

L. ®o<K UHEDETIETRENBEEZEZIOSND I ENEZ VL, TRYBEREEOEADKHELPLPEAT
BGEDENED, ETRFTIAREZFEEEZATWVWS, ZOREICOWVWT, BIALREBAVWEEERRO®KET
BRICDLWTHBN T2 FETH S,
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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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[S14P-01] Water temperature change and Seismic activity in the western region of
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Water temperature change and Seismic activity in the western region
of Shizuoka Prefecture

*Hironobu Kamikubo'

1. Hamamatsu Hokusei Jhs

E1 I EE R A TASRRIENADOKEE VY —2BAVWTIT> TLWAREIKEZ(LTH 5 .ERIFRBITE
WA (NG) A20135F5A, Miam#HE (KOA) EZEMHR (IWN) #)IHER (KAT) »*201658A T
HhB.

NGTIZ2014FEBEN O FRERIT TWAKEN2017ELN S ERICE L, ZORABAERE LFABAINT
WEh2020FEL Y ERMEFLTVWEEDICRA 3.

M2EINGDEZMEIDOREAO—R ) v TREED2017E1B 1B 52020E8A5H X TOKELILTH
5.

3% R EA D ER IR PSR i DR & 20km-25km DM 1.0 L D EFZENDIEER TH 2. P D
2018.6.12,2018.11.3,2020.1.30,2020.6.25/% Z DREICHEFEN A ERIL LIAH B TH 5.
INSDOMEFEDFRIE LARHICHEL TKEDEREROFEFY AR LN S.

T MEFREAAERIE LARIEENEET 2HBENR SN0 MEFEOEFRERICPYVPENTKEE
fbnfEiE (2018.6.12) » Tk (2018.11.3,2019.8.13) iR 5N 3.2020.1.30H 5 DHMEFE D RIEIT S
SRI—DREEICLDZEDTH 3.

REHEN TERINARBAO—R) v TH2016FEKREICKE L7 Z & D 5REHURADISH DN
£53N, ZOMBOMEFENFRILLAZEEZ SN 55IENHE (NG)EERGFR (IWN)TKED L
BEA’BEEZBICEOND I &L ZDOHIBADTIEHDBMAEATWEEEZIOND.

HMEZENDEMZE 7256 LAMTIRADEL EKEBELEDEICAH SN 2 EEMEE AHRIE L R 0E B0
AN EE 2 EFHOBERFISERERETH MR LBARBRE LXEHTKICECYMTKEEZ ERIES
& LRk LR {RER (Tsukuda et al.2005) & AT T 5.

(&E k]
Tsukuda,T.,K.Goto and 0.Sato,2005, Bull.Earthg.Res.Inst,80,105-131.
A RER BERARMSOM FKELL, BAMEZREEFTRES14-P04,2019.

1 EASHAESRHE (KOA)EMRHENG),EZHMHR (WN)BIHER (KAT)OKEZE (1BFH
&) (2013FE6H~2020FE8R11HZT) D TFKEZEIL

2 EMHE (NG)D2017F1AHM52020E8B5H F COMTKEZEL (1HIEHE)

M3 #HESAMMEOMERELOE (2017F1H~2020FE8A5HFT M1ULE BEX20-25km) &ifh
ERINERE LIRDH

BDEM I IFR A EMFTAATSEISWebiRD R R FT —4 JMA——_PDE%FR L 7=
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On the upheaval of Muroto during the Nankai earthquake and the
time- predictable model

*yasuhiro umeda’

1. previous DPRI Kyoto univ.

1. IELC®HIC

BEIQOOEBMEDER (BEF™H) OREE%EIC, Shimazaki and Nakata(1980)(3EgEHE DR T8 €
F )l (time- predictable model ) #iRIEL7=. ZOEFTIOETIE, HEHcHEBOMBLEME ZDEES
REDONTADEZICIR>TWVWEDT, EFOEEELMEICIKDIZEE, ThMBEEM CBYE) ICHHA
LTWBEWSREDLDH S.

LZHEBEHRE (M8.4) LRBHMEEHE (MS8.0) & CIHMERENERAZICHEEADLLT, ERDEEEIIATE
M1.2m, BEK1.I5mEFEALICARA>TWS. BDEYEEEFDOEEEIELA L TWARWAREMENH
5.

2. L FEHEBYES LUHMBORESE DRER

HMEROLETEHIMBORBY ELHBORD2DDERICE > TRES. HMIHOLIEEENZ 7ICIFIFER
FRAOKEETH 3. ROMIRETL— MERT, BERLICBNEBBLEONE MRVWEDEY) &REE
BE MRVRBOER) 25%ELE. HMTOERKRISIBAEBEHEDEY E%5me LIZEOMEKRDLETE
B, RiRIEHEBHEDBYEEZSmME LIEBEDOMRDLETEHTHS. BYEKISBERZICELIID
59, EROREBIIAEMETIZIERLCICA>TWE I EAbAS. SHMDEMEE Rk, mtERIFIFIALCTH
3. ZOEAIIKBIRE NI SEICETLALOTHS. MBRELITLER, HROBEOE—2IENS 74
~, SEEDOZNILERAS 7 ML, REEBHEOZEFPEMO L TEEIER[HICNSI K R>TWVWS., 2D
EIICEHBDBYEE RO ETESIILLH L AWVGELNH S.

3. &
REEMEDIZEIEL ML VY FREBEICE > TBEDOHMEDBY EXEFENETELD, L —MNEROMETKE
BEAENTEAV., ZOLOMRTAESNAZLTE;IEEFAETIVICEASINATWLWSY, mEBERED L
SICBEEICDMET—49 T, TO—DODEFHENNSKFTMEIND &, FREFHIRE<EDL>TLEDZ
tﬁ%é

THRDLIEEEELT, YIZFa—KH5BYELHEL, BEFAETIICERLAEREESZ
amréa BEIBMDOMET -4 LT EED ERET2004F, RRTH2019FICAS. HEHK (F—%
B) ICE > TROMEREDFAELNE LS. 1361 FEELHELMEOCEIDMEAR VNS &, ROME
2050 HICAR D, FRMEBH (F—9H) »EZI3E, BEFHETILERBYFTAETILEDEVNHLL A
Y, EE5DETINELENMNEONSRL RS,
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The possibility to argument about the existance of "Repeating Tremor"
by the log from Twitter(2020)

*Michiko Imazu’
1. jisin-kurumiru

1994 F ICHRRRIC K 2B Z IR L1995 F EEREMMENRE L. RUWOERNSL—HEAT

2012F, MEEEL VY —ICLZ2RIRERAALD, 52D CTHIRTE LYY TIVIETHEBELN DB TEHREAN
ICRIFTBYEILR DN >TW:, ZDH. HRICEZ2MBEHEE T O D STwitterlCE X 7z, TDRHTHh
ERBRAETI7AO0—95ZET, BRRETELHMBEERICRE LAHEDRBEMN, BE. B, XA=ZXLDHE
FAATLTESHE L. Twilog TEBRMMRIINTEZ R ZLICKRDE, SEIEZTDEHEE S &I, 202081 D WL D
IrOREEBIC THEREDKTRRE LTO” RAUME PEMIEELTWS] ZOemitzAA#5, 5
OEHERICHEATOEEE TOHEMEICKITTZ2EDIIA>TULAWLA, FMI. S<ERELTVWSES
DOREMEICEITT 2—BHNLAHMEIH D, TRhETNICOVWTHEAZHRBE L DDOHIRT %,
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[S16P-01] Estimation of Subsurface Soil Depth Affecting Spatial Variation of Ground
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ORyoichi Tokumitsu1, Yu Yamamoto1, Yasuo Uchiyama1, Susumu Ohno? (1.Taisei Corp,,
2.Tohoku Univ.)
4:00 PM - 5:30 PM

[S16P-02] Overview of ground motions on the islands of Kagoshima, Japan -Using
seismograph data of Kagoshima Prefecture-
ONobuyuki Yamada', Kimiyuki Asano?, Tomotaka Ilwata® (1.Kochi University, 2.DPRI Kyoto
University)
4:00 PM - 5:30 PM

[ST6P-03] Long-period ground motion simulation in the Kanto region: effects of 3D
CMT solutions
OShunsuke Takemura1, Kazuo Yoshimotoz, Katsuhiko Shiomi® (1 .Earthquake Research
Institute, the University of Tokyo, 2.Yokohama City University, 3.National Research Institute for
Earth Science and Disaster Resilience)
4:00 PM - 5:30 PM

[S16P-04] Influence of Seismic Source Locations of Interplate Earthquake along the
Nankai Trough on Long-Period Ground Motions in Osaka Bay Area
OTomohiro Oguchi1, Masayuki Nagano2 (1.Tokyo University of Science Graduate School,
2.Tokyo University of Science)
4:00 PM - 5:30 PM

[S16P-05] Microtremor Array Surveys in and around the Lowland Area along the
Kizu River, Kyoto
OKimiyuki Asano', Masayuki Yoshimi?, Tomotaka Iwata', Hirotoshi Uebayashi®, Michihiro Ohori
4 Haruko Sekiguchi1, Hiro Nimiyaz, Tatsuya Noguchi5 (1.Disaster Prevention Research
Institute, Kyoto University, 2.Research Institute of Earthquake and Volcano Geology, GSJ/AIST,
3.Institute for Integrated Radiation and Nuclear Science, Kyoto University, 4.Research Institute
of Nuclear Engineering, University of Fukui, 5.Faculty of Engineering, Tottori University)
4:00 PM - 5:30 PM

[S16P-06] Microtremor array surveys on the Eastern Part of the Nara Basin, Japan
OMasayuki YOSHIMI', Kimiyuki ASANO?, Tomotaka IWATA?, Hiro NIMIYA', Takeshi SUGIYAMA

(1.Geological Survey of Japan/AIST, 2.DPRI, Kyoto university)
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Engineering, 2.Tottori Univercity, Department of engineering)
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[ST6P-08] S wave seismic reflection and microtremor surveys on the Shikano fault
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OTakao Kagawa', Tatsuya Noguchi', Koji Yamada?, Tetsuya Takameoto® (1.Faculty of
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Estimation of Subsurface Soil Depth Affecting Spatial Variation of
Ground Motion between Adjacent Points

*Ryoichi Tokumitsu', Yu Yamamoto', Yasuo Uchiyama1, Susumu Ohno?
1. Taisei Corp., 2. Tohoku Univ.

1. FL®HIC

KREMBOREEEICH S WEHOEEEHICIE. BUNOANHEEOEBMRIAPFIND, MERETIC
BWTHEBOERHLEHFEOHELEEL. BYOMEREORER LA -HICIK, KEBBOFRHYE
NIAXA—SHRRICT D& EHIC, BREHCHSWTHEESOEEEHORE A BUNICTMT 27-HICET VLT
NEWBRIZIBRBILZIENEETH S,

AR TIIAHEMBETIVICLBMETS I 2L —Y a3 vh B OoNBEESREICE T 2N & BT
d& & L, Ritteretal.(1998)ICE D&, BOTHSKEE S & OFHSEEEICH T 2 TBRE. EEIES
HEIRSA—FE LT, BEMSBEICET2MESOEHEEICHEAS I 2REBHBOZEIAHET 5,

2. HEEOERLE & MBOFIYE/S A —4 & DRIF

Ritter et al.(1998) I3 BENDERMLE ¢ (f) & BELBRS & MEHBER & DBEFERTRT & & 612, Shapiro
et al.(1993)? DAL G & RO AR EHEOHEBBEHE OBGRRICEIE, c(NAHMBORHERSTxA—F &
DEARKXTRIELTWS, FIZISHBOTRHEENRY—UDAH I RABIIRKSHE. (1)XTREIND,

TITEIDD<e (H>DDB, <>RFEHERT, G000 IEFRYEMEICE T ZHBRYMEOTERE. aldid
RIRREE. LI OMEROGRERE#S T ALEMEES, fILRRK, clkitBoIEHEEEELATT. ()X

EHEEDZEELEE< e (N°>13FHME v & TAFO2REHTRFEIND I EERLTVWS EEHIC, HBRAE

IC&Y o, a. cEIBEBTELIES, BARGLY<e > KRENIE, L¥hbb<e >ICHEL 5 A BHE
FEAEWETEZIEERLTWVWS, &8, (NREHEHOBIADREIBR RVEBEICEVWTENTHD &
LTW3,

3. FYBEHEEFILAAVEEERS I AL—Ya Yy

EMTICER LAARHEERBETILOFAER 11K, AR TIE2RTOFEMET IV AER L, ET/ILOY
1 XIFKFEABE%E500m, FEABE200mE L, Xy ¥atS JETmxIme Lz, HBOTHSKERE L
300m/s& L. AV RBOBECHEBEEBICHKD LD ICSEEEAEH I, HEEMIEEFANICIOMm, TERE
I£15% & L1z, £ AR TIINHELHAZLIE D &L Y, 10—V DB ETIILE/ER L

Teo 2B, HBOABMREFEIF0.5%E Lz, AAMEENLA /L AMAREE %25 X 5720, NIREFE
0.02MD=AREHEHBETIIOERLS YSHARICFEFEASF Lz, BREREER 1ICRTESY. EFI/ILMEE
M5 150mOEHE %R < 18200mDRE DB ICS VT, 1.0mERTHE Lz, HHEERITHEEDOADLE
BEVIIOMRE E Lz, £72(1)RD & (NIZRitter et al.(1998)" & 5E |, B¥iET 22808 =& Vit L 785
FEEFDIRIEA T LK E, BEDREILIEH LIEEFEOESDRD/INT—ARY NVEETEEZL
7=o

4, THEEHICKELSZ ZREHERX

10FEEDOAR BB ET IV L WHE LT RTORERENRIC, BHREFESAH

5m. 10m. 15m. 30m. 60m& 2% 28R DIn(< & (N>>) &fE DR AR 2IC7R 7. Ritter et al.(1998) "%
In(< & (?>)H0FKBDEE IZEEL AR BVWE LTWB Z EN D, AR TIZE B ORISR &

12, In(< & ()%>) D OKRBDEREE & B HHRE Lz, H2ICEDEIn(<e (N2>+1)EfE DREGABW-ER%E
M 3ICRY, EEBANKORREEICEVWTERIM L. In(<e (®>+1)EfO2REHRTRB LFEREH
CEBTTT, EREBICE Y ROEBERFEEE(DNRD v ICRAL, cfabllLE DREFEERWHERER 4iC
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R, MACEARFCTHEALAFHEMBETND 0 ICHY T 2 ELEOAKRTTRY. 02adLULEDE
ROMETHEBBET LD 0%alcHY T Z2RORRE ORXANMBEOEHEEICHEE 52 2 HIFESLIC
HEY 5, MAICEDE, BAREOBRERRE MEESOERERICHEEZSZ 2MBRSLEOBEREREW
HWREMSICRYT, BAREORERMAKRE (RDIFELLR LD, HEEEN3OMUEICRS &, LY

ARELEELBLBBEANRSND,

BE Tk
1) Ritter et al.(1998): Geophys. J. Int., 134, pp.187-198
2) Shapiro et al.(1993): Geophys. J. Int., 114, pp.373-391
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Overview of ground motions on the islands of Kagoshima, Japan -Using
seismograph data of Kagoshima Prefecture-

*Nobuyuki Yamada', Kimiyuki Asano?, Tomotaka Iwata?

1. Kochi University, 2. DPRI Kyoto University

BRERIE, FEitH500kmICh7c 2 LEHEICEXRES, HERIE, KBEEESLUVRBINERERNNSHD
B4 THEICEYT %, INoOMETIE, WS 7 PIRIKEBEL S TOMEICE Y ATLTRWLMENICR
Bboh, BEICEBEERFTLRELTWS BIZIE, 191TFOERESEBOMHMEM: 8.0[FE%(1996)]%4
E) o THIS, MREELBLOTHEORLELRIESIN, BABICBT2MENKXZEZS LT, BEDS
WIEBEHE SN ETH 2,

INLREYTEEXICIE, SHEMICEERAIR GHARESHE, EFRSHAIZREKSG-T2030) A*HY, JRER
RCRONEMEERET—4 (HE2010F108~2018F28) OBRY £&HMRINTWB[MHEREMR
HEEARER : TR28FRAMBEZ B X A HANEMBHRZE (2019)]. 7, WWHAMR)IEHN2018)TIE, B|XE
HELHERISO—MTOUBT LA REZREL TEY, RBHBEEOMBEZHEL TV, I5LKk
RBiEh o, AFRTIE, COBREFT—9%2XIEFAL, BEBROBEFOMES ZHHRL, BERUSRD
BOWESCHBOMEESFMEZAOSMNMNITIELEEIC, SEOMAERSICS T 2MESFTMOIODO—ERET
22 E%=HEY,

BEREENZETIEETII7IHERHY, IHO%E 1EE LAESDHEN (Blmx1 XY M) (333918
T, TDH5, BEEOEDIL, 25M=TI312@TH -7, HREORZRHERE, +ERNEETHRZOD
1628, ANBARSTII2E, k@, +ENFTETHE, =ENMESTSE, ANEETIETHY, THH
ICRY IFKE LV, BBEEERIE, 60~90MEIEDEDHZL,

AREDEIREE LT, TEEHREITZLDEEHUATOREENFOLNTWVWSRHE (FRATI2MSTHHE
DY) PREFROVLWHEDRFELESTHEDE20EE R, FETOMEFHOMHROIBIEL
To7ze ZD20MEICDWVWTIE, BAKRIEHMARAADOK-NET (FH13#R) &2 T7—9 8B LA, HRE
o HEDRICIE, 201 1E11BSHDOERY FEDHE(M]: 7.0, B X217km)¥2015F11B14B D LMEH
FHOHEMj: 7.1, SFEZ17km)RELH Y, 2016F4R16HDRERMEL S 7=, MEDREGFRFCHREZIL
55 THBD, BRMEBBEMTOMEHFLEDIBENTEZITHS, W OHDMEDEERFICLS
&, ERERB)PZENMES)R X, SKUBOBRBEMEM MRS L THICEETH 7=, Thd
DBIZDOVWTIE, B, BRI IETHIEHN(1997), HBEFIXILEG)IZH(2016) THESHFICDOWTDEREHIH
%, ¥, INSORFDO—F/ICDOWVWT, SEDIUEENY #BREFLIISKEE%#3.4 km/s (ILLEAR)IZH
(2018) DI EMEEAFIA) & LTEREEELT, TIND54096sEENYHL, BFE7— IEHBICK
VAR NVDKEERDDERE ETEITRLAEARY NILEBH/VBEE L=, BB TIX, H/VOEED
MWEBICIKLDENKREVWREH DT —IRBDREREBELAET IR HDEEZILNDD, %<
DR TEDE—VEHIL0.2~0.5s (EREVCHESIL1.0sBIE) ThHho/z, SEHRISLICINSEEFED
T—YDNEBEEEXTV, BEESREOEIBISOMEEFEABALNITIEEEIC, REMECEORRAR
EHEZERELBRASHENTMO/AODMBEEET IV OHEICTERATEZ2MERLEWL,

AMRTEALHMESER T —2ICDOWT, BEICLZ250I1E, BESREEEBHRRY NTV—U 2T L4

(R EBMESIERBREIENKEICLDED, K-NETOT—4 13, BERERMHFRMICL2EDT
¥, ARERLICEELTREHBLETES,

© BxEZS -S16P-02 -



S16P-03 AAMESA22020EEHEAS

Long-period ground motion simulation in the Kanto region: effects of
3D CMT solutions

*Shunsuke Takemura', Kazuo Yoshimoto?, Katsuhiko Shiomi®

1. Earthquake Research Institute, the University of Tokyo, 2. Yokohama City University, 3. National Research Institute
for Earth Science and Disaster Resilience

REAPOZAMBEFIETHEREICH L TANR N THBZEZZALNTHEY, TRTEENCMTEFTE AW
5nTWwWa. LAL, BEAEDOTEEDRWHIETIZZDRY TlER <, IRTHMTEEOEZENVETH
ZZENMREINTVWS (FIZIX, Hejranietal., 2017; Takemura, Okuwaki et al., 2020; Wang & Zhan,
2020) . AFETIX, BEAERMAT2017FE48H 52020FE38 DEICHEKLE L 7=Mw 4.5LL EHA D50 kmELZDih
EICDWT, FnetlhmiEBthEETOREN OB SN EARI25- 100 OELLEF AR A L CMTEFTERRE L

. ZL T, AAERTHONAIRTCMTREEZFIBLAZHEF I 2L —2 3 v ETWL, BHREDULORE
HEE (AT, BICRASES) OBRMEEML .

IRTCMTEMS S UORABHSMEE > I 2L —> a3 v TiE, 2B 1 RETHEEET IV (Koketsu et al.,

2012) %FAL, OpenSWPC (Maedaetal., 2017) (C& W HERIEEA ML 72. CMTROKREIC

I&, Takemura, Okuwaki et al. (2020)D 5" 1) v RH—FIRTCMTENFE2HFA L. BREFIZE TR
FHESOERRESHKE > I 2L —2 3 VIEROLEKIZIEMeSO-netDESFAEFIA L. FEPY
Tal—YavicEdBEEMIE, Takemura, Yoshimoto & Shiomi (2020)ICE2s TV 3,

AFRICE B3IRTCMTER (HER]) EFnet MTEZLLLERT 3 E, BROZFBIPANZALRBICKERETA
Mhofz. LML, IRTCMTEETIE, FICRATTATRET ZHEBICDOWVWTMWAF-net MTEE & LEE L THRK
TO3RERML D Z &M o7-. Takemura, Okuwaki et al. (2020)IC & Z2®E M5 7 D3Rt CMTAY O%
THRKDEAENR 5N, F-net 1RTHEE (Kubo etal. 2002) 28T k4 RAHERBEEB W HESH >
Ial—yavicdy, RSTRABETR SN /zF-net MTEE & 3R7T CMTEOMWD E(E, EREORBIMEE
BICERT I ENELMCAR 7. IRTHTEEET I TIEAADEE R (EEIMRE) &EFEH
TV ML (BREIERE) AEENTVWEDICRL, 1RITEE TIEMohomLLRTIE—HARIMEREEE A>T
BY, ZFOLEDICMWOHE CRIBMAZENARE L. MWOARZ I IHEE Y I 2L —Y 3 VOMEFHDIR
1B BENICERT 2. AMROERIE, ERARBABHRESHOETIVEEZBRTICIE, FIAT 23RTHT
BEETIICEHAEZEINCMTE (BIZIE, 3RTCMTER) 2#FBATIVNErHDZIEETBRLTWS. KR
ICEB3IRTCMTREAFIBLZEE Y IaL—>ay (A &, CMTETICERL TWLAWL
MeSO-netZl Al & DB A S0, FE10MULORERMEE 4B BIRT 5 & ICKIIL .

FHEECMTHY O ICEAT 38E TR

Takemura, Okuwaki et al., 2020 GJI https://doi.org/10.1093/gji/ggaa238
Takemura, Yoshimoto & Shiomi 2020 https://doi.org/10.21203/rs.3.rs-43689/v1
AARICE BCMTAH 4 O7% https://doi.org/10.5281/zen0do.3926883

B PR RATF-net (https://doi.org/10.17598/NIED.0005) & MeSO-netDkfsEsx%s AL
F L7 thEIEHEICIIRRAREMERTR HENUBEREY I —OHEH I AT LABLIUCERRKE BR
HE#Et V¥ —D0akforest-PACSEZFIA L £ L7z, AARIE. RRKEMEMFAT £EAFA (2020-S-04) &
L OUSPSRIFE19H04626IC & WEREE NLE LT,
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Results of 3D CMT inversions LPG simulation using a 3D CMT solution
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B. SRACMTEHSLIURAHMESH I L—2a 0BR. AR
AR THEONB3RXTCMTREDRHRE. TOT7 74 ILAB X UBDETEIC
BT5TL—rME&ITLE 1 RIETHEEET/IL (Koketsuetal. 2012) %35
B EAIZ2019F8A48IZHEL-MWe.3NHEDIRITCMTEZEZFIA L
FHEFH I AL—2avOER. LTFTHRSOEEEORF v T ay
F42RL, EE0EFREILE 1 N THEEETILOMEERZEE.
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Influence of Seismic Source Locations of Interplate Earthquake along
the Nankai Trough on Long-Period Ground Motions in Osaka Bay Area

*Tomohiro Oguchi', Masayuki Nagano?
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201 TR A KIFEFEHME AT, 3.1TEKE) OFRICIE, ERIOELSEN-KRE AR CRA6~8HD
AN EHT 2RAMMEESNIFRE L, ThICLY, BEEERYATERSRABROGEERMIEI=N, R
TNV Z—DBEYILAR—9—DELREOEMHEEORENRE SN, 3TTAERHOREELZODNT
PEELN DS, KIRFEHFHNOHEMEICK VAFHRTRAB~SHWOMMEEIM O MIBIEL -2 &M ERITW
5, 5%, MEBENS7EEBRETDEME~IV T ANDEKRT L — MNERMEDRENBIEINTWSH

T, 2025FICIFKRIRIFEMICEWVWTKIR - BRAEORELSFEINTSY, KIRZAFIETOMES T
REZERFREE VWA D,

FEMLMBIBEZE I 2HBRIHF CRRABMEHOSAIRBCEBEHIBRUEICEI >TEHT S &

PEFINTEY, ZBO—HE L TRERLMBEENDBBERDOARNBEICL B EHEEHEOENHIZETSS

NTWs, KIRFEFZLATMEFTRENMMET EHRBEZEL THY, BRUEICE > TRARME
BOMRIEEY B 2 & HREIND, Kk - b (2015) ZARERFERICH 1T 5 REAMMES O HER AL

FADZEICOWT, KESHRASIC K ZHBHERT 2 ZRTEDRICIYTWY, EEBEMNS Z7AVEZEREL
AN SHEBERNAR LSS, ST1RAEREER L TRAAMESIHES LS AREELZ TR LT

%, =7, BBMNZZAVWTRETS L — MERMEICOWT, MEEANORRUENARERFERICE T
> REMMEERMICS A 2821 L /2Bl D,

AETIE. E1ICTRTAREA RSB OEIICAIET BKiK-nettt Tt (OSKHO2) ARt &ihs s L, #iE S 78
WTHETZ T — MNERBEDOEBRMBNAREAREICS T 2HEA BB EIC L YL 2. ARTESH
DRFEEP 7L — b EROHEES % £ % L 7 B ETEIC X SR TE AR (2004) 5 FA L, HRER

CESEZHOBRAICHT 27 —VEREEE LIhESH &ML, BRUENSAZHEBERNTEE
H, BERLTEEREL, 74 VEVETL— O LEMFICERMGEA10kmBRTHRE L, BESE

%, MEREMTHEERE (2013) ICEWVWTHREINEA, BEMNS 7ZAVORBEEREBE L, ELY, HE

SNEEERMICOWTKEZFADERETY, ZhThOEBETORARELRDSZ & CERUBNS
ADHEBEIMLE(M2), BELAEEOHAD, E2CTRdER S L UVEE2EBIRL, BEO=RTES
EEAWIERTET 572 (M38 £ UH4), UTKESNEMNREZEDD, DEISERLBEDEL

T, OSKHO2# & UAIRTEHHDOHES DA THHAKE < ZE) L 72 (M2~E4), @ ICOSKHO2DBERAMH

DEEH S DHBEAAE B L7, FILHRICEROEEIRNHSN(H2), OFE kS 7RV DR
(£ (R5) % BRI (V,=3200m/s)ICBH L7 & 2 3, BROBEDHEH D> NAD > 7=(K6).

BIOERICGMTA RIS € TIRE & L, ZZICRLTEALE L EIFET,
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Microtremor Array Surveys in and around the Lowland Area along the
Kizu River, Kyoto

*Kimiyuki Asano1, Masayuki Yoshimiz, Tomotaka Iwata1, Hirotoshi Uebayashi3, Michihiro Ohori4,
Haruko Sekiguchi', Hiro Nimiya® Tatsuya Noguchi®

1. Disaster Prevention Research Institute, Kyoto University, 2. Research Institute of Earthquake and Volcano Geology,
GSJ/AIST, 3. Institute for Integrated Radiation and Nuclear Science, Kyoto University, 4. Research Institute of Nuclear
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XEHRZERNEFMEMRAETERZE (REAMKRBEMBETICS T 2ERMAREESRA] (KX : SHMZE) Y
77—<3TI}, REBMFGEMETNEBLLHAOBREHFAOCESE/LLELEEL, RBBMPRRAMIC
BIHMBRBEDAEL ETIVEDLODIHEREED T WS, REAMICE WTIE, REHRL S EHFRMBICH
T TDISHEATRERDHBEI 7 L (1FE [REH, 2001] AaSh, ERF COSEKEEEEINFAESILTW
2500, FHFREMOARE/INRVOEMEEETIE, IhETERE TCOSHEEREELET 7DD
BRIFEAERINT WAL 272, AR TIK, KZIEHRTORRMBEEEETILORETICET 5720,
FEEBOARZE)AVDEME CTHR/NFZR0.6 mh SLHRAFERS500~600 mE TOMEI T L 1 88 %= EHE

L, BMAOSEEEBEETIVEHELL. BREEYT7LARFA2EFRAEICHEYL, B2 RHEI EIC
BY L BEBBACEROBRICIIEELENSMLE.

WENT LA AL, AMEBAELETE LD SARIHARICH T TO6H R (KZ01~KZ06) TEREL - (Fig.
1) . B TOERIL, 2020FE3R5~7HICERLKL. T, T—952EHD -HDEMAES2020E78158
ICER L. BINAETIRERDOL®, KZO6D#H2 kmiEICiiBT 2 EE LOSRRHERS (SHD) THH#
ICHE T LAER (7 LA$FE2~300m) 51To7. WEER Y R T LITRFAIREEESTSE-321 (5
V/(cm/s)) & BILTERINEREELS-8800 (7 T4 4 8fE) A ALELYRATLAEEICFERALE.
EEDOT LA O—ETIEEALTIERR—9 TV HEERZEEIU410 (2V/G, 7V T4 1004%) #FEAL
=. YV IRIKREIL200 Hz&E Lz, WITNEE=ZAFRTLAICL24mRABERNE L, PLMEEEE
ZTIEHY~THDOEAN AT o/, PLARHIEL T, £X - FR(2020)ICE 2WE 7 L 1 FHIC
B HMEHBRERMBEE SO/ SLRMRALKE. 7075 AICKEROpenStreetMapDERIERIFTE L T
Wit (Bt ) ICDWTIE, EEREBEMLA. BRIIETRTEHRICITY, EFE10mUTOMT LA
TIEDRLCEH200 UL, FREDOEBZEDT L A TIE300LLE, FE200 mBLEDKT L 1 TIXT1BFE LA
EL7~.

WME}T LA ERATH LN ETEIFGERICSPACEZBEAL, MEREEZHELZ. BIZIE, 1 HzTOMERE
HHERD E, A BKZ0T EKZO2TIE#0.7 km/s, KZ03&KZ04ATIE#H1.2~1.3 km/s, KZO5TIZ#10.9
km/s, KZO6&SHDTIZ#1.0 km/s& g &k B2 WAR SNz, A48, KZ06& SHDD 3 BIRHR I8 B KK
# (<1.5Hz) TREUTSHY, EEHREEBTRBESDEWNI/NS WARENHZ. KZ/IILAVOEET
DB EREE ($910~20 Hz) OUEZEEL, &R T0.10~0.15km/sTH YW, KZ/IAWVDHIEBDEFE
ICX e 5.

(IAEERE 2 BB #R % RayleighlREAE— RTETIMET 22 &Ick Y, B[RO RTSKEEBEEHEL
fz. J-SHISV2XIIVSMAEEBSEICLT, BBEETILERELLLT, F1BNLV, 2.7 km/sBETOEE
DEEELHEIBDVEZMCMCETHRE L. EERMFRIZI-SHIS V2, LI/ TERMARER~ LA~ > ML

JIVSMD 5 —RTHEEE LTHEALNDETIVICEE L. V2.7 km/sEBD LEREIZ, KZ01&KZ02TIE#
640~650 m&R< (H% : REABKRRBOER L TOREBRRE X700 m [RERH, 2003] ) , KiE/lA
WDKZ03, KZ05, KZ06&SHDTI3#1400~440 mDREE LHEI NIz, KZOATIRE WKW, HEShAE
BREIRFTORERELR (B2 - fb, 2002; REA, 2006] L EREKFHELRBRVWEDTH 7. KiE
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NZE R DORZEEFEER FLIDKZ05TIE, V;0.8~0.9 km/sOENHEEBEEICEDDEIG (80%) Y, &
EDOMDOMSR (59~66%) ICENTREN . ZOMKRMTIETIE, KREFEOZRTEHEDSHZEEHNHE
MK EVD TR ABAVWHNEHR SN S,

S5k, AFROWE T L A REBRP T OMOBAERR (REVEMERE, R—Y Yy ITERGE) ZRY AN
T, REAMREMEFTELDOIRTHBBEE TN OHREIIED SN TV FETH 5.

HE  AMARE IR Z2ARERMERAESTEL REAMRBMBETICH T2 ERNLREAERM 0—&R
TERELIZ L. BUTOBBT LA RATIE, SRBEOLMBRXPETHESIZ LS, HBOHERICHHE
REICIRY E L., BLTRHEWALEY.
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Fig.1: Map of the microtremor array survey sites along the Kizu river,
Kyoto. The purple lines represent the seismic reflection survey lines
in the literature.
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Microtremor array surveys on the Eastern Part of the Nara Basin, Japan
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1. Geological Survey of Japan/AIST, 2. DPRI, Kyoto university

XERFERFERMEMAETEFLZSE REAMRGIBETICE T 2ERMNAREESRA (KK : sENZE) ¥

77—<72Tld, RERMFRGHBETOMBESHORRIBEICE DK ERMERMR L FEHEOHEEZBMWE
LEMRZEHTVS. REBMFREIEFTO > bRXREBMEDHRICEE T2 &, RERAMODILERTIEMT

B - BHEIA RAE3 kmIZE > TEET 2%, FEimOHFIATIZ0.5 kmiF EDRICINET 5. T o DEIEME

BEICEFMBICLYHMEINTEY, ZOEREZRATIICIEBEOSESHOHEELEETHS. K

Rt XIC TEEI NPRRIGENERE (BAIEH, 1997) TiE, DB - EfICHIS LEEED
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DHTBIENDBHVs=600 m/sULLDBNEWVS EEEHELZBE L. BENRBERTREH DD, HHEIR

TIENRO-THM HNRO-3ICHMF TEBREMEXRT 2 REFRER/REFBE L RVWERRENMEES N, R

AR, RFRIRCTIIHEEBABEZIRICLEEBREDEWVIDOWVWTIE, SERREZEDDIFETHS.
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BAOEF - %FA2 - 8ANZ, RERMOIRTEEBETTILOEE LR, HhE2H

&5, 125, 715-730, 2019.

Tada, T., I. Cho, and Y. Shinozaki, New horizons in the utility of horizontal-motion microtremors, Proc. 7th

International Conference on Urban Earthquake Engineering, Center for Urban Earthquake Engineering,

Tokyo Institute of
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Technology.(http://www.cuee.titech.ac.jp/Japanese/Publications/Doc/conference_7th.pdf), 2010.
IipiERR - AH &, BEM7IVTY ZLICEL ZMEEREOHMEN, BABREERIBERMAX
&, 466, 9-17, 1995

PIREAI R RE AR (R 1997)

NRS-5 \oc , RFEARNRS)

LUt ]

Fig 1: Location map of the microtremor array surveys on the eastern
part of the Nara Basin. (GSi Map service is used.)
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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
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EOREFTMTEZ 20D ZRETL .
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(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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S wave seismic reflection and microtremor surveys on the Shikano
fault appeared in the 1943 Tottori earthquake

*Takao Kagawa1, Tatsuya Noguchi1, Koji Yamada?, Tetsuya Takameoto?

1. Faculty of Engineering, Tottori University, 2. Hanshin Consultants Co., Ltd.

1. FC®IC

1943FBHHE (Mj7.2) TlE, ERMBORAICH-Z2EIWMHEHICEWVWT, BAEENSIZIEE7ICHALT S
WEAELE L, RAICIIHRBERBENI RN AN > 728, BAITIIHEELHMRMEREL L TSR - ERHWE
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N-BEHHROEHTIEIZ ORBAEIREL <,

2. AEOHE
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L7, SEERICIGHEICE ZIRMEEEMERY, 3y MER1 m, HESREMR1 mT, 0.5mOL@EHRE
= (CMP) D%, JARRR200miIChi> THELEZ, HhET, AAKEAIDICS W TERMEN B8
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%,

3. BRITHER
BoNT—FIC—BRIICRIERBITALIE A5 L SRR ST (K) 5%, EBEEICHEYS T 52CMPES
(200) HETCREMOENAERINLY, BEFMENMET AT L T5-0HBREREREIROSNA
Mol RIAEMmBIYITRVWRFNEIHER SN, BEEBNICL > TELONLEZNLURDOSERELND, D
REEINERBBIEEISBONLEHARICHIELTVWEEDEELONS, £, RISEFEAETELONE
T—YDEF v RIKERZEE (MASW) BIFICK ZMUEEREEHMET LM ICLZMUEREER<HIGLT
BY, REFECTEONLXRBHRTEEAERHEZAVTELICAET 22T, LYLEEOHTEER
EFIET B Z EDEAFEINS,

4. BbHYIC

SEIDORETIE, SEAIEBRICED 3y MNEFE, REEMEZREIRLEOE Y 77 v FREIFTRER
WEN 3RO EAROEHOMBET THERMELTHY, INS5AEFVWTHRMENEZ GEETOMBES
M, thRIMVEUE%EB L /SREOEEREICDOVWTHRENBRBRERAA W,
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Estimation of gravity basement structure in the central Tottori, Japan

*Tatsuya Noguchi', Isamu Nishimura', Takao Kagawa'

1. Tottori University

SRESFHTIE2016ERRMEFMOMENRKEL, LEHETEMHEISRELEL. BEERZRFTPHES
AT O, WBRESDIFERNVES LS. OIS TIE, MEERCEALER BIZE BO-&F
N, 2014) , RMEHIBOMEERICIFERRE (BE) &4 (FOM, 2019) PERIN, ZhoHD
T—HICEDE, HhBEEOHENRINTWVWS. XFRTE, BEOEHEET -9 E2HVT, HMENEHEP
KREBHICL2MBBEETNESEICLT, SBICHIGT2BERAMRTDIEICLVERBSELHEL
7=.

EHEBOETILELTE, SBOBERBEETINEREL, EAERERAVAE2RTEIF 1T, BBOE
Es LT, F1EA2.1t/m*3 (Vs=100~500m/sBICHHY) , F2E%

2.2t/m~3 (Vs=700m/s~1300m/sBICHHY) , HEIB%2.5t/m*3 (Vs=2500m/sBICHHY) EIRELAE. b
EEARTOMEBS LUREERNICEDCHBESEET VLY, RELABEICHIST 2BE TCOEEFES
SEIC, BEHEBEHATILDICATHERCTEERETTIVAHELE. £, BBCHEERICLIERE
BEICAWT, 3IRTEBEICIRTI2AEERAA. 51, SonA-EBEE0EABEmEREHEICES
WEDHREDOEREANR.

SEXE  FO - Tl (2014)  TRZRHEXEAT (BE - #hETI %) Vol.70, No4, HFEITFHR
£, 0O - (2019) : BAMEIZAHNE, 55 FISOBHFXMEIZ VRY VL] 2O

2, 19%, 65.
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© BxEZS - S16P-09 -



Seismological Society of Japan HAMEZR2020FEMRERE

Poster session (Oct. 31th) | Regular session | S17. Tsunami

S17P
Sat. Oct 31, 2020 4:00 PM - 5:30 PM ROOM P

[S17P-01] Tsunami heights along the Sea of Japan coast from active faults off-
Hokkaido and off-Tohoku
OKenji Satake', lyan Mulia', Tomoko Goto', Satoko Murotani?, Takeo Ishibe® (1.Earthquake
Research Institute, the University of Tokyo, 2.National Museum of Nature and Science,
3.Association for the Development of Earthquake Prediction )
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[S17P-02] Regional Probabilistic Tsunami Hazard Assessment for the Sea of Japan
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Research Institute, The University of Tokyo, 2.Association for the Development of Earthquake
Prediction, 3.GNS Science, 4.National Museum of Nature and Science)
4:00 PM - 5:30 PM

[S17P-03] Consideration of tsunami source of the AD1662 Hyuga-nada earthquake
occurred off Miyazaki Prefecture
OKei loki', Yusuke Yamashita?, Yoshihiro Kase® (1 .Geological Survey of Japan, AIST,
2.Miyazaki Observatory, Disaster Prevention Research Institute, Kyoto University, 3.Research
Institute of Energy, Environment and Geology, Hokkaido Research Organization)
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[S17P-04] Simulation of Tsunami Sediment Movement in Kamoda Pond, Tokushima
Prefecture, assuming High Tide
OTakuya Saito', Toru Takeda', Kei Yamashita®, Toshitaka Baba' (1.Tokushima University,
2.Tohoku University)
4:00 PM - 5:30 PM

[S17P-05] Characteristics of the 1854 Tokai and Nankai Tsunamis Observed at
West Coast of North America
OSatoshi Kusumoto1, Kentaro Imai1, Ryoko Obayashi1, Narumi Takahashim, Takane Hori'

(1.JAMSTEC, 2.NIED)

4:00 PM - 5:30 PM

[S17P-06] Kinematic behavior of fault segments near the trench based on tsunami
inversion source models of the 2011 Tohoku earthquake
OYoshinori Satou', Masanobu Koba?, Masafumi Matsuyama®, Hayato Mori* (1.Unic, 2.EGC,
3.CRIEPI, 4.CEPCO)
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[ST17P-09] Early estimation of tsunami heights with a Kalman filter: Combination of
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Tsunami heights along the Sea of Japan coast from active faults
off-Hokkaido and off-Tohoku

*Kenji Satake', lyan Mulia', Tomoko Goto', Satoko Murotani?, Takeo Ishibe®

1. Earthquake Research Institute, the University of Tokyo, 2. National Museum of Nature and Science, 3. Association
for the Development of Earthquake Prediction
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L., TOEESICOVWTEIEBLTE -,

AMETIE, BEBEFI SRILADEBREEHMBANREL TV T YABREEIaL—2aVvEaEREL. BE
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LTENZFNOMBHIERTENTEEBELRLLT T, RE20km LLTOMBLEH TEBOKE - &
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Regional Probabilistic Tsunami Hazard Assessment for the Sea of
Japan

*lyan Mulia', Takeo Ishibe?, Kenji Satake', Aditya Gusman?®, Satoko Murotani®

1. Earthquake Research Institute, The University of Tokyo, 2. Association for the Development of Earthquake
Prediction, 3. GNS Science, 4. National Museum of Nature and Science

The Sea of Japan is known to host large tsunamis generated by earthquakes (M>7) on several active fault
systems: the 1993 South-west Hokkaido (M7.8), 1983 Japan Sea (M7.7), 1964 Niigata (M7.5), 1940
Shakotan-oki (M7.5), and 1833 Shonai-oki (M7.5). The aforementioned tsunamis were responsible for
severe destructions and many casualties in the coast of the Sea of Japan region. As part of disaster
countermeasures, we conducted a probabilistic tsunami hazard assessment (PTHA) at 154 coastal
locations for municipalities along the Sea of Japan coast, divided into six regions: Hokkaido, Tohoku,
Chubu, Kinki, Chugoku, and Kyushu. The study was supported by the Integrated Research Project on
Seismic and Tsunami Hazards Around the Sea of Japan from the Ministry of Education, Culture, Sports,
Science and Technology of Japan.

Here we analyzed the regional tsunami hazard associated with 60 active faults beneath the eastern
margin of the Sea of Japan, which were identified based on seismic reflection surveys (MLIT, 2014). In our
PTHA study, we set a minimum magnitude of Mw 6.5 at all faults, while a maximum magnitude at each
fault varies from Mw 6.8 to 7.9 according to the estimated fault sizes. We discretized the faults into a 10
km x10 km subfault size to take into account the slip heterogeneity and to facilitate the Green’ s function
summations. We generated a large number of stochastic slip realizations using a Monte Carlo approach at
each fault. The method is implemented in a software package called SlipReal
(http://equake-rc.info/cers-software/rupgen/, accessed 1 April 2020) developed by Mai and Beroza
(2002). The corresponding tsunamis at the 50-m isobaths were calculated by applying the precalculated
Green’ s function to the randomly generated slip. Subsequently, we applied an amplification factor by
the Green’ s Law, assuming that the final tsunami heights were calculated at a water depth of 1 m. Based
on the Monte Carlo convergence analysis, the total number of considered scenarios is 76,685. Such a
large number of samples is expected to account for the epistemic uncertainty on the slip distribution of
faults. Furthermore, the variance parameter (8) representing aleatory uncertainty in the PTHA was
determined from the comparison with four most recent historical tsunamis using a logarithmic standard
deviation xof Aida (1978), such that £=In( x). The Svalues for the four events are: 0.615 for the 1940
and 1983 events, 0.713 for the 1964 event, and 0.784 for the 1993 event. We then applied a logic-tree
approach to incorporate those Svalues in the PTHA with weights of 0.5 for the Gof 0.615, and 0.25 for
the remaining Gof 0.713 and 0.784. Lastly, we estimated the earthquake recurrence rate of each fault
based on a and b values of the Gutenberg-Richter frequency magnitude distribution (Gutenberg and
Richter, 1944) derived from observed seismicity in the study area from the Japan Meteorological Agency
unified hypocenter catalog over a period of 1997-2017. Additionally, we also analyzed the effect of
variations of a and b values to the tsunami hazard assessment, which in this study, is apparently not very
sensitive.

Our probabilistic analysis indicates that the tsunami hazard generally increases from southwest to
northeast, which is consistent with the number and type of the identified fault systems, i.e. many reverse
faults exist in the northeastern parts whereas strike-slip faults dominate the southwestern parts. More
specifically, tsunami hazard in Chubu, Tohoku, and Hokkaido regions are considerably higher than that of
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Kyushu, Chugoku, and Kinki regions. The highest maximum coastal tsunamis of approximately 3.7, 7.7,
and 11.5 m for the return periods of 100-, 400-, and 1000-year, respectively, are expected to occur at a
coastal point in Niigata prefecture of Chubu region. Most coastal points in Tohoku, several in Chubu, and
one in Hokkaido have more than 10% probability of experiencing maximum coastal tsunami of higher than
0.5 m at any given year, while in Kyushu, Chugoku, and Kinki, the probability is generally less than 5%.
Furthermore, the deaggregation of hazard suggests that tsunamis in the northeast are predominated by
local sources, while the southwestern parts are likely affected by several regional sources. These local
sources raise concerns on the appropriate measure for tsunami mitigation, because near-field tsunamis
render a timely warning less effective due to the extremely short lead time. Therefore, more attention
should be given to Chubu, Tohoku, and Hokkaido regions in ensuring an efficient and effective regional
tsunami disaster mitigation strategy for the Sea of Japan coast.
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Consideration of tsunami source of the AD1662 Hyuga-nada
earthquake occurred off Miyazaki Prefecture

*Kei loki', Yusuke Yamashita®, Yoshihiro Kase®

1. Geological Survey of Japan, AIST, 2. Miyazaki Observatory, Disaster Prevention Research Institute, Kyoto University,
3. Research Institute of Energy, Environment and Geology, Hokkaido Research Organization

BN VAMSICABETZ2AMETIE, 74 VEVBTL— M50 7L — MO TITEHRAT T

B, M77Z 207 L — MERIMEMEVIRLFEELTWS. EEEHRE, HRAETRE LLRRREDH

RIIARE1662FAMEME (AFHBE) &ShTWa. ZOMEICKYERIELEL, BHETAFE TR

BOESHNA-EmEESN, RERHEEL Lo L. TAMER, XRHBRAO—MEFENNER LM T
H5. 201 TFRILMA X FHAMEOERFICEEIN S XMAO—MEOEREIE, EXERERDERD

1D2EEZALNTWS. 1662F KL, AMHBICHEIT2BEDOM7I ZADMBICK W RELLERELY, &
IMMCKREMLBRER ST, IN%ED EICAFRTIE, 1662FFRKIE, EHAO—MEHA 16625 H A
EOERBEL>STEXRERIRELALTREEZEZ, TORIEZFENICT >, 1ZLHIC, BEETER
ShEREDWEEEZH &I1C, 1662FHRAEMEBEDOMBEET L 2RELL. RIC, 1662FFRDKIRZH
EY 57, BEREOKREFnFE—F (EMmHSEMEH) TRREBRYFARZIToL. TOBR, BRI
ICBWTT662FRRDAREMENH DA Ny MEBEMEHEE L. RELLMBEET LAV TEROHIEE

BzTWw, BRROREHEHRETEEAMm/IEHT, BRI/ XY MNEBY OS2/ L HERKERZL
Bl TORBR, REQBRERESESZICE, TL—MERXFOITRYDPBRETHZ I 0D

Nofe. —AT, BREEHRLVENICLZ2BENHEELRZI VI END, BEBZERSIEZICE, BEIEWT
L— MERREDOIARYEBETHD. INODEENSRELEMBETILICE YEHE S Wiz RKEEH

&, EFREICKVBRSNARY MERDODHZHATHIEHNTE L. SR, foicEVWTHE
RO N PERRFE, SAERKEHELZLERTZIET, RELLMBETNOBEZ LIF3.
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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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Characteristics of the 1854 Tokai and Nankai Tsunamis Observed at
West Coast of North America

*Satoshi Kusumoto', Kentaro Imai', Ryoko Obayashi', Narumi Takahashi'?, Takane Hori'

1. JAMSTEC, 2. NIED

18545 12A23B R U25HICEME b T 7AVDLAAHH CREEBMERVRKHEBENRKE L. Th
SOMEICHE D EBRITKEELER L, ILXAEFROREFFTZDORENEHINTVS (HIZIX, Bache
1856; Kusumoto et al.,, 2020) . TNEXTCOMRTEBEGCEOHEL I 2L —2arhoRE-LFEREE
BHEF O AR ICRBERE - mBhEOZEMERL ZHET 2RXAMMTObNTWE—AT, BEEFIC
W BT+ TIERWN, ZITEAMBTE, YV IS5V RARVY VT4 TITRBINAEREE

B - EBEEEOSAER IO L TRET 21TV, TORBERANE.

BRLEFE LT, KZF(1913)DHAIEHEE TV I L TEREIHRO LS = EICHRIBIE L8 RT &
A L% (H1 ; Kusumoto et al., 2020) . WIFNDRHEZEOEH 555 kmBEh =BT CERZ I ML D
TH?. FIT1.3E-4HzE Ay A TERBETDINANRRT 1 IILY—TEHIRD EREL, RICERRD /
1 X5BRET B0, IRIBARY MLAEEIC5.0E-4 Hz0O—/RR 7 4 L9 —%5FRA LK. RIBISHEREY
BEDEMETDKIE T 4 LY —HRBAD DR AETHREI L 7.

MUY Y ISYYRARVY YT 4 TIOWERICH 1T 2LEEE - mBHEEROBAREETYT. LN
FUBMERERIEMEN &L Y EFREOIRBEAKE <, RAXEOHRFLISHNERENSS & Z2~3FEERTH
3. BRRFOSE#ERIZE S S DREAT THA40~500011E TH 5. RHEBHEE RO TERZIZ
&Y ELARW. Y73V ROADKRERTIZ12B258 DFFI2EE~F%28F (GMT) , ¥>F4IT3JD
MBI CIZ 128258 DFRI2BE~F %685 (GMT) I TRERIRBAF ORI EHFINLTWS. Thd
LB EBMEDRFE THD EEZ OND.
ZHEBHNEERIITHEEER LB L T, E550REAATHIRIENIPPAE CGRREDINICRWL. &
NOORFBITRBEEMER VLZEEEHEDERERICER L TWAAREEENH S, AKKRTIE, UL
MiERA2RICEHRE - B EZROBIBEF ORI OVWTERT 5.

HEF ARG R2-6FEXHRBFE FENRICET 2B NS JMERABERR 7O/ b (FFRRKE
EBFNREAREE NEF-) O—RELTITbhELE.

S

Bache, A.D. (1856) Notice of earthquake waves on the western coast of the United States, on the 23rd
and 25th of December, 1854, American J. Sci. Arts, 21, 37-43.

Kusumoto, S., Imai, K., Obayashi, R., Hori, T., Takahashi, N., Ho, T.-C., Uno, K., Tanioka, Y., & Satake, K.
(2020) Origin time of the 1854 Ansei-Tokai tsunami estimated from tide gauge records on the west coast
of North America, Seismol. Res. Lett.
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Kinematic behavior of fault segments near the trench based on
tsunami inversion source models of the 2011 Tohoku earthquake

*Yoshinori Satou', Masanobu Koba?, Masafumi Matsuyama®, Hayato Mori*
1. Unic, 2. EGC, 3. CRIEPI, 4. CEPCO

1.l F LI

M9% 5 2M201 1 FERIL A XREEHthEDERDBIRTIL, MIBOSA X914 L (MBEDH ZHFADTAN
Y OFEEEE) OFEAERTEY, BISEBEHMDEOHMBORIEBRIIARICENET 2ZRBEICKELE
5 RITT T EHERFME (HlAIXSatake et al.(2013)742 &) K WBESHER>TWS. BEEMEOERRR
ETIDSARIALIE, IVFILLTA Y RIAYN=U 3 VEBIFICE >THEINTSEY, 9144
V4V RUDEBREFRMEFICL > THESINTWBAREELH . T TEAMRTIE, FEEREOZA X914 A
ICEB LA YN—=—Y 3 VEBRERET D EEHIC, RS L OBEMREOERRRICS T 2EEEHTRD
B8 DBEENEIEEI 2 ER L /2.

2. BEHRDSA XYM LICEB LicA /3= a V@i

201 TR AR EEFMETOREREFOBIRICEWVWT, BREREDSA XYM LNEDRELEERD

DO %R T 2780, 94 L0414 RUDEEFETZ60~300M X TEILIBLYILFIMLT 1 RIA

YN=Ua VBRERBELEZ (91467142 RIBIEI0MEL, D1 Y RoBAEZL) . HEETILOMEBR
RixSatake et al.(2013)Z A L, BENRIECPSEIRE DIEEIRN & EHOEKRMBEFE L L. KRG
BREEVIE1.5~3.0km/sDEE TA4/XY —VEREL, FMRBIERIRDSDKET OV PEERICEAREL
84 L4y RODEENTHRIEATRE L. HTICAKRERRETT. K1(a)ICRTEBEEEANIL, 4
AL 1Y RODEMT 2IFEMOEEENEMT 2-DEINS KRB EFBERTHZA, T210 (91 4
V4 Y RO DEEFERE210%) UETIZIFIRLTWS., —7F, TE0PTIOTILEBHREFEAMIEKREL, &

ARF 2+ 2ICBIRT 22 ENTERWL. HIDICTRT 54 XM LI, EBNMIBOTANYEN0.TmULEER
294 L0414 RUEEKEL, TORKEEZTRLEEDTH D, 240MRRETHRITE A4S, ITNHDHER
&V, BREBRTZIATYUELRDZERREDT A XY 1 LIF200WRE L HIiSND.

3. EEERETIVICE T 3 EEBMMEDIE O:EEIFHNES)

ARETER & FHIC, EREIRFEPERIDBLEHEABRNRE LIRRETIVIC, RE/F2012), H#EFIF
H(2013)$ & U'Satake et al.(2013)0’H 3. F7-, LEBOEBIESRICIMA, BEHOGNSSEKEANT—4 (17
BfRithBEE T —4) 2AWSERRETIVIC, £FIEFHN(2019)EREKIEFN2019)DHB. THOLDREETIL
IK2WT, MNIBTEDTRYEBETA XYM LOBRER2ICRT. FAREHER(T210, V=2.0km/sD
F—=2)Tl, ZFAXIALINIALT4 Y RUDEEREIGELTEST, 9104V RODHEWERES
FTTWAWEWZZY, BERERERTIIYIILY 1 VY RODAHBEREIGEL TVWAENSHEEL TV
3. DFY, BEMEBERTIE, EBETILTRESNLESA XYM LDLREOHEIEENTWEIEER
21, RERFROTI2)UATOEEMTEDKMBD TN EE GIUEROEE) FARABREFAREE VWA
3., d, NEREO1I2)DHTARYEEDIERAINER > TWEIDIL, MBOEINEERELY EFEHIKRESH
TWBZEN—RHEEZLND., &FIFHN(2019)PHBAIEN(2019)Tld. GNSSEMHEAT—4 DHIRD -
. FESIGEVEBMOIUA DB TRERTRYBEARLEZEDOEBbN3H, EBEMEIOKEBD T
RYBEFARTERERARETHS. UELY, WFROETILTE, TRYENIAZWNRBIEES M X
A LHEREL, BRERAOHENKEVWE INDEEMRHOIOHBICERT % &, EEMDEOMEBICS
IT2EEREFEE LTOITARYFEEL, EHMIZ0.2~0.3m/siEEEWZ 3.

B AREENIRICEZRFAVRIEVS—HMELTERLEBRRTHE I 22T HEED
2, IAZR RFHEIAZRER BRNEER (ZER SHBE=FARZER) OREEMAICHRKRE JF
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e, RRBAF—NT 4 VTAKASHOEFARERS L VICHME
oL CREfREMICHEZRL

MIEE, AWACEIEEBY LA
MASHOBRERERISITRRETIVICET 2T —9 5 TREWLEEELE.
9.

AR FARRICTIITEFIEHN2019)IF TERBROEBEMT -9 ZFERALELDTHS.
https://www.tepco.co.jp/press/release/2019/1516534_8709.html
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) BRRREFAOT YBSHELUT YR 10m B EOUBI=k 5T ~YRLSA X5 LOBIR.

BRBETILOTITHOEREFEL, TYE 10m L EOWBIC& DI ERET NYRE GLLUER
DEE)ERL, RABBHMTEDOAERRELZGE, BALERERNRELEZETHS. SHIT, 757
NDBDKIRIE, AVN—UaV R ESN=RZA LT VRIDEEFTRE (T4 XA LD LRE)ERT
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Sensitivity of tsunami height distribution to fault model parameters
based on the 2016 off Fukushima earthquake

*Yutaka HAYASH!'

1. Meteorological Research Institute

El-E=}
1.8=

201611 H22BICEBEHMDZES12kmAEBRETEY I =F 1 — R(M)7.40FE—ERABICIR D%
DIFMBEIDHEINED T L — NNTHREL, EHEDOIEHET 144cm% 1 U HILEED SFFRILE ICH T

TOREENRRETEEIBA SN (KERFT, 2016) ., TOBETIE, MO TTEMBEOHMENEE

Eofzh, RILMAREFEHMEORELURIEMBEROMENELBRNZ K RET LD IR > (RET,

2016) , [IRFHENERFRICAVET—IR—2 (LT, EKDB) Tlk. 2016F 4. ZDBEBEHTIXIF
IRt AAOMME A EE LEREAERERNMINGR ST W, ERtEEEAZEADMETH - LI N
2016 ERERHMOMETERRICHS T ZEFEEIOEANMNUAORERTHZ Z & &, BRFROBEETOKX

ERBERELIAERUEOREOVHEMNEHINLTVWS FAE. BXIEFH, 2018) , SKEF T, BE

ICRELEMEDOCMTRE Z DB TERDBERICEAWZHES F) A OBE T, EEAF/KECEARDEEIC
DVWTLEMICAEL. 2018FE X TIEKDBICIERT 2V F ) A5 —EEMT 2HREAHEL /<.

2. F%
HELERIMEORENEREFAICSZAZ2HELZRTT 572D, 2016FE@BEEFOMELREIC, EA%
EUMBETIATA—FIIRT2EESOTOREEZLMF L, 9. BERELIE] (MWERAEZRES,
2017) #5EIC. CMTE, MwEliER - lifElR - FHIRYEDRT—) Y JRl, 7AR) 74 OEEE T
RYEOREORRATHMEELAZMBETIL (BREETIV) HEX L, RIC. E@. ERL WEPRUAE
DWTNI—DEFHEEETINSERBIMBETIV CREETIV) BEEER L. TOK, BHPRME
EERHNSHBRD1/2EEDSHEHETELLIGEZRE, NSAXA—9DEILDOHFRHBHED. ERFIHFEFERETD
ENEFth B THY AR WAERIDEHBEICHYTEEIICREL, BEEETIERREETIVICEDCE
BEBHEEZREL. HEXELNOSBEROSKREMOMETCOREDEIDRAESAHMEL. ET/LEAD
SEEALEL. ERXTA—YICRTEFEEOFORELRE L, TITE. EXSA—YDEMNELLE
(EM - BRI T, BBEPRMETIETkm) IZHT 5, SHFTDEEDS S DRAEDHEELEE RE &
LTk,

3. R & &

HEEETILALIFE, 3k (BIZIE. BAM. 2018; Nakata etal,, 2019) M oI TEALLDIC. WWES
TOLEBMEWERD, RENSEBBRDEBFIELALZRICRHALRICE 2FREREICK DI ENHERT
Efee —H, EOMBETNNASA—YEELIBLIBETH>TH, MEETLEHOHRIC, WEBDERD
BTORKNEOHBEHIE—RICEBIGEEBRURICEDGENH oL, INhid. 2016FBERHPDOME
& R THREFRE TICEIREMTNY 5 2EFHNEROAHCEDCRY., FROKRKKHRERIZREN
ICFRRARAERTH I EZ2BHRT B,

ERAZRES G, SAFDRAERE BRI ES (HDWHEL) BYPTWVWED, ML Y FERE
ET2HETHUELLEID, BAELSAETRENRESKERD I LMD 27, BoNIENS
A—FICHTHREDKRESOUBNSMINT 2. EADBELASELDE I EICL B ERSSHOHAREMN
BRFRAEREIZ. ERAZAEHMEDIZFETRYEZS. HH5WVWE, BREZMEBEEISEANISREE (MER
D1/2BE) FNTRESNZHBEDFRREDOKRE SICEEHT 2,
ARRIF2016FEBERFDOMEELIFEL LEBEDOAICE DK BRENERRICED W, ZOLDRMET
TIWNRSA=FIHT BEROBSDEOREAEDEZFHIZ. SELEEADHMBEINRE LEIC, R
DBZEIEY 2 H#t 2 REMNICRE T 2EMNTERTESKL S5, £/, FEDBEMICKRET 2HAIC
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. &Y F VA OERERR (ZENAEICINA THERE - £@ - BRGED) BHES T AEOFRDZE
WA IGE B2 RETHNIEWERNEN, MR TRLAEEZEZ AR, SHEECKLEFAREORELLE
M2 ERHAEICFIATE K%,

ik

WEFAEZER (2017): KRB Z ML LIEROFRFE ( NEEL K] ) .
K[RT(2016): ER28FT11AHIE - XMUAR (BFiR) .

BAME, 5 (2018): TAFRMXEB2(BFEIE), 74(2), I_535-1_540.

Nakata, K., et al. (2019): Earth, Planets Space, 71(1), 30.
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Quantitative evaluation of conventional magnitudes for the slow
tsunami earthquakes in case of occurrence near Japan

*Takahito Nishimiya', Akio Katsumata'

1. Meteorological Research Institute, Japan Meteorological Agency

MERER. RMBREBOEEFAIES. EROETHASNAMERIRIENSHE LAZEROME., ¥ 7
—Fa—K (M) IZEDL, ThiF, SRFCRRUOFFERZMERMBS L Z39EETHI & EL
THY, TORRTRE— AV M T VVYIBEEBEONTVWRVWEDHTH S, HERKRENSLITTEES
DBE, E—AV T I=Fa—K (M) IGEWMERRLNTWS,
BEOMEICKARTEERHE THERT RILF—HIBIFIC/NST WA O—EEEEHE (slow tsunami
earthquake) ICDWTIE, BRRDEIRIEEDHERRIBEICE D < MIEM, IS5 L THRNSHEEICR>TLE
DEEZONDN, BROEDOMERFEERLH E V) AW, TOESHIFEMMAEE L L,
ZFITHAIEZ hi’(“% ERHEEREEE S S ICEBRARY MLEHE (FAE - BB HE, JpGU Meeting
2018) L&Y, BoNEARI MUIEDZZAO—REFRMENINAREBETCRELALERELTRE
(1985) ’éﬁ\,\’cﬂt&i’@gz&ﬁ/%éﬁi (A= - BEAMEFR2018FAR) L. ThICLYMEZHE (B
= - BfEHE, JpGU Meeting 2019) L. MOB/NEEDREAEEMICFHE L & 5 &HATERL, HRELE
Mid, [IRFYI=F21—FK (M) . IRFHIPERMEDOBNTMAEKE L TEALTWS100M~ 7=
Fa1— K (M,,,: Katsumata et al.(2013)D 100 low-cut filter KM IC L B ~v T =F1—K) TH 3,

SO, HBEERET DEZRMEOERBEEKICOVWT, ThETRATELBEZLEOTIERL, &ITHE

REICBWTHEINEZEDERAWSZEICL 2T, LWEFEEHOHZBARBRIESONEDTHRET %,

RELRE LERBEIR. 1992FE=0F 77 (M,7.6) . 1994FT v 7 &R (M,,7.8) . 19965~

=i (M, 7.5) . 20065+ 78 (M,7.7) . 20107 S & (M, 7.8) OSHET, F&HB&

RDEBY,

(M MIZDWTIRBIMEEE 7D, BEICE > TRTULEEBNMIHESNTLED,

(2) Moo e DV TIHHEEDM ISR TARE KRBT 2HAEH 50, BHTHP TN LORVIRIEM G

BTHZDHME (HIZIX2006FY v+ 7 EH) DIFETIFOLU EBBNMIAZREHFWHRELRL,

(3) EXMEDHEMEE LTRRFICEWTHFERA L TWAREAPERS E=4 — (LHERFRLED

100~500f/3Y R/RR 7 4 L FEHDAERIREZER) TlE. ThBEERIEMEHEET 2FE TRV, R
A—ERRMBETH > TEMDARERMETH S EBFHTE2TRMELIEWV, LLL, BIRBEFENISS

ICRWHHETH 2 B IBNRBEOHEEARLTLEISZENEHTL %,

SiEE

IRISOWebt 4 hH 5 AF L7=LwiEgthE R /Global CMTOT—4 2R L X L=, (BEFF) BRI
MEMOLaiEthEEAEF-net) DR T —49 % FA L F L7z, SCARDECRTUUSGSH AR L TW 5 EIRIERE
DRI T—YEFRLE L.
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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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Real-time tsunami inundation forecast based on the multi-index
method examined considering several source models

*Wataru Suzuki', Naotaka Chikasada', Takayuki Miyoshi', Shin Aoi'
1. NIED

BEKEEST—92AVERIBFADRD, T—9XR—2 GERFTVANRV ) HhOEBIINhZEBEK
FEEtT—% 1BV 1) 7B A 2T B2 Multi-index;ZEAIBE N TW3 (Yamamoto et al., 2016,

EPS) . Multi-indexi: TIXELMEZI TOKEZEDHEIMEDRZAEICDOWT, ERMETERLL L.

VR (Variance Reduction) . 7 1) #D{ETERIL L=VRRUEBERED3IDDEEZICLY., BRHESF) %
DFELUEDFTM%IT D, Multi-index;ZFEZBAWS Z & T, BANCEBLAS TV A EARFIGEVOHET 2 & TEHE
BROBEWVERREF TTARRETBIENTE, SnetT—9EHWERBE LIRS ATFLELTY
AT LERESINTWS (Aocietal, 2019, JDR) . KM EEIRFFRY R 7 ATRERFBROTHEEEICERS
neWwE S IZ, BEZIMulti-index; A T ATV, BEA®ETI T U AR SINS & TR %GBT
%, ZD7=HYamamoto et al. (2016) TIFRETENTWAEN >/, U TFILY A LT —FNIBD -8 DR EHIR
T4IE, A7y NRERUVRAEEZRZ2XEOREC Y TV AT —9 P ERENSMDRICHE2D %
A ICEZTHRET DS EEETRAS AT ATIREAEINTWS, AR T, HEICS-nethEER
INFRAFKEENE COMB DR T ADDICHEELIERS YAV Y GEE - fib, 2019, Bik
BFFERER) 2#HV., ERB LT AT AR URBRLIEBICE Y ERSIN-VF ) ABEICED

Z. Multi-index;EIC & 2 3FM EEIRE TR DIREE 1T 5. RELICIEBIFMA THESINZIRFEMBET LD S
STELERT—4 (S-netKKEFT— 9 RUBEESRKESH) 2AWVEH, #HEINWKRMBETIVICER
DEME, NATRAEDED, ERINZBRT—9H’UT LEEBOERBERLETERRTEIRTEA

W, ZZTHBTIOOREMBETIOFICKRELTZ2DOTIRAL., KEMALTAMEEsAMETSZZE52EM
I, 1DDHEICH L TERIHARICL D REMBETIVICE DS ERHOER T —9 AV TRIEZTD,
BEHNLRFTADLODERS T ANV I TR, FEEENOCREEEDHEEIN—FTBLIICKEET
L—hDTL— b EMEE T O -S54 AMEEZREL. SAETIOMEFOMEETILEBWTERSKEE
BTV FIVAEBLTWS, BIBEARNTIE—HRIARNY ZRELTWVWEA, FL— MNEMEICDWTIEHE
HECWMBEEBEOBGRE3NRI—VAWVWSZEICEY., SHELERFYEEERLTWS, HEMBET LD
EFEABRME EARERSOTOREMITERARIC, L— MNEBEXERARICHK25kmT S5 LTHRELT
W3, BT —49 & L2011 ERILMAREFEHHEICOVWTO27T KRBT T IO SEEINE T —9 %
AWz, CNSDRBEMBETIVIEEISERT—9E LLITHERE T —9D@BITICEDE#HEINTL

%, BEBEKEST—YICOVWTIHHEMBETINICEZYIaL—Y 3 VEFIC, 2018FE8RA1358E:k
BOB8ALREAE /4 X LTHMLTWS,

Jt#838.3E~38.5E. RR141.1E~141 4EDHEE (BHBEAETHINSRMEHTE) TOMEREN S
109 BETODT—IDLFRINIHERBKEIREBELZE TS, Multi-indexiETERIS N> F U 7
BOS>BEHAEE YT Y AOMATERIE LIZVRIRKERZ VT ) A IZ6EBBETIVICH L TR T &
RBEEAIPR SN, —ATMUlti-index;E TR SNV T Y AL SEHEINZEHEEXFTHETEIE, B
INERDDIFTEBRETIVOHERoTz, £LFEHEE, BRSNS T ABHLETHLRDZHFEE. VRY
VSTV FDORKENS0.TLURERZ VT ) ABENSOKDZIFETIE. FAOERIEERETWEA, ¥F
) ZABE2EDLISKRDZANENFRUDERIN NS N o7z, B, BERT—IDHEICAVWVONEZT—4% (GER
T—IMNMERET—9H) & BFAFRBERAEONNE DI MTIEEERIER S TWiRW, EKEE
BIEF TR AT LTIE. VRERERYFVAICE B TS, BRSNS F Y ABEOFEEEICE 5 FROWNA IS
IELTW5B, M PHEICHT 2R, FRBETEAEL FROREAREROEEALTV. BUAERT
BICE T TRIERAE D AT AICRMLTW ZENSHRDBEETH S,

BEE - AL, BARBERMN - 1 / R—2 3 VRBOEKNA / R—> 3 VAETOS S L (SIP) TLYY
IV hRsK - mERE D] (BEEA 1 JST) OMREFMAL L,
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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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Real-time forecast of near-field tsunami decay based on linear
regression to tide-gauge data

*Hiroaki TSUSHIMA'
1. Meteorological Research Institute, Japan Meteorological Agency

LIS

B KMEPEMINETIE, BRONKRETICKEAZEY 570, BRER - TRBIERSNIORENR
BefEftie g 5. e & A, 201 TERILMA RFFHMETIE, BRER - TRMO I AN THERS WD
ENLABFEERTH 7. BRERDBRORBLZTT, BHXNINICET S AT, EROBRTFAIE
E2TH?.

ARRTIE, EHEROFBRICEB L, BEDERERNT —4 M SHBAL TWBRENMFBICEDC FR%
AHBH. - (2011, BEIF) &, 2003F+EHE (Mw 8.3) FORRICHARRE TEHIRS N/RRIR
OB ZRERICHET L, BREBOTIBROBFEHER I, HEH S ORBFFEUCEIRRLATSE I &
(1/t) ZRH L. &7, 2011 ERIEMARFFHMBEORZRRFOHEIC I NIE, RMEDZROBRE
BEVtTHRELTE S %. 22T, AR, ZORKBCEBL, Y T7ILIA LILELNSRREAKRE L
5, TORDZFROFEMSZ FRTIFEEERY 3.

T—4 R FE

AEBMUER R OBURRINDREE T —Y 5 ERT 5. CORET—YIC—EROBEEA T THREIZFRE
HiRE (MRMSIRIE) (% - fi, 2010, BEI®) 28HL, BEFHETICAVWS. I 2 TIEMRMSHKIE

BEHORBIG2HEEB & L.

AHEMNRRT 2FFREFHFEL, BREORBHRIIEHI/HUCLEDS D BDEREL, FROEHLZD
BHEZBAT—IDOHELT, ZOROBREHEETATIEOTHS. BEEMICIK, JREFZDERDRRE
BADMRMSIRIE (2 EHME L) BRIICEBK/tE L TLO TRBABKEHEL, ZhaEBEHk/HUIRAT
3Z2¢T, TNUBOEEREOREER 2T T 2. BEOBBEHBARIEHE1/UCEET 2720, R
BORMBOIRIBRIDAERY, FRABERINLRET S ENHFTES. JITHE, HTEHDODOFRET S
MRMSIRIBIF3fELTWA. Ihid, # - fit (2010, BFEIZFE) ICKL 2@ MEFOMREETICEDCHNRE TR
HEBICEWTIE, BEEIAMRMSIRIBO3RZABA DI EIEHmTHD] Z&%28EICLE. £, BT

HOEERIZ6RR/E L 7.

ER

AREFEDORETF AU ZIRIET 278, 201 TFRILMAXNEFHEISER L. —fle LT, dLiBE
DO FRHFERZTRT (1) . AFERICLZ2EBRTRUHR (FiR) 2%, BRAKKE (KR OLRMHEZH8
RFAUTETVWS., I LAHBRFAMKRICEDE, HAOKEEAFDORMAER RICHEWLWT50 cmdDEFRD
BINRRICEAIN DL (REREREZ) %2, HERERISEHEBORBR (Z<OAFHUBASRT
MRMSIRIBORAE— I NHIEL T TISHEBRICHEIT LR TEDKOSVWFATEE M EEL

. TORR, FEAEDEARICEVWT, RREAIBZOL12BEEORBERIAARBIIFEOLNZ Z &b
Mot (M2) .

HEE
ARRTE, BXIRBEBERRVIKTORFRMBEN T — s &=FEALELE. BLTREHLET.

51 Ak

M E-fh (2010) , BEIZHRXE, 66,1,1.211-_215.
m 24 (2011) , BEIZ®WXE, 67,2, 1_216-1_220.
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Seismological Society of Japan HAMEZR2020FEMRERE

Poster session (Oct. 31th) | Regular session | S18. Education and history of seismology

S18P
Sat. Oct 31, 2020 4:00 PM - 5:30 PM ROOM P

[S18P-01] Digital Archiving of Bromide Paper Records of Ground Tilt Observed in Kii
Peninsula, Japan
OYasuyuki Kano'? (1.ERI, UTokyo, 2.CRO for Historical Materials on Earthquakes and
Volcanoes, UTokyo)
4:00 PM - 5:30 PM

[ST18P-02] Activity of Children” s Summer School on Earthquake and Volcanoes in
TANGO and future prospects
OTomoya Hiiro', Yasuyuki Kano?, Satoko Murotani®, Specified Nonprofit Corporation Earth
design school, Committee for Children’ s Summer School on Earthquake, Volcanoes and
Geology (1.Promotion Committee, 2.University of Tokyo , 3.National Museum of Nature and
Science, Tokyo)
4:00 PM - 5:30 PM
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Digital Archiving of Bromide Paper Records of Ground Tilt Observed in
Kii Peninsula, Japan

*Yasuyuki Kano'?

1. ERI, UTokyo, 2. CRO for Historical Materials on Earthquakes and Volcanoes, UTokyo

KFREBED2HFTDER D T HERDEFRKICDOWT, TIYILT—HATEEELZ. ThOSDBRIIEEE
LCHE#REHEAEMICL > TERINZEDTHS. KNGS (ZEREHTH) CHEHBS (F1Fl
EHEMHRE) T, 1974FHEFE TIIEIHEROEBREFZICTOT A KK (BRHE) ARVLSKhTL

. BEE, 207074 REHFITERHMARZMEILERFACREINTWS. BRI &I, EYAERIERE
TEICRICEEHLNTWS., choD7OXA REHEFRT 2BOFEER LD, BREHFERE
L, TVYIEREERLTETWS,

MBI R TIK1947F ICKEIRFEDBERENFRESI N, 1951FICERDILRICBERINATVWSD, h
IFIREDKEBEMEDOBREMMAD T EETHS. 1974F F T30 em, M85 cmd 7O~ 1 RiKICEEER
INTWVW3S, EYDOREEBHICE > TEREINTWSH, 1970FEKICIFI0.2cm/hICERESINT W

. £7074 MEOEMICIK, BHES, LHHE, kRY FOEEREE, KXY RE, HEPICHKEL
BICETIAENKINTWVWS. EMNERASDOTOYA REHEEZAWT, 20—y T4 RY NOAEEEMED
HBERELICDODVWTREIN RS N,

SEDOTIINT—h47 ( THHBRLE T O A REsk] https://www.dheq.org/repo/s/bromide/) D#EE
1, Omeka (https://omeka.org/) ZBW7/. Omekald, T4 aAL I avaEHETE-HDWeb L
TOEMRTZ Y b7 4#—LT, & OBYE, EiiitE, NEE, XEE, H2VWIHARTOP I M2 EDT
VINT—HhATICHWLNTWS, A—T VY —RAY I NI 2T THB0mekazs HWBZ T, T4
T—NA TRRIIODZEAPRMNEREKBICHS T Z & ATEEICR 5 7.

7074 MEDTUIIWEBEEAYT—4 (2T, EHEEMmOBERS LOBAE - HARICET S
$R) %Omekall B L7, REORRERRICTE72H, X9 T7—9FOERAREBRHBICEAT2EREE
ERICIEUDIF72. OmekaTIld, Ef§% International Image Interoperability Framework (IIIF)IC#3#0 L T2
MI2ZENTES. ThEFMALT, BFEZFFNFICHSLAFAOBEKRE 1 —T7T7OYM REHFERTT
22ENTES. &£/, FERMICIE, NWFEFIALT, Y34 T7AY1 NMERHLEERLEL, DUEBOS
MAEERRT 2L HEAEBETEIARESELH S.
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Activity of Children’ s Summer School on Earthquake and Volcanoes
in TANGO and future prospects

*Tomoya Hiiro', Yasuyuki Kano?, Satoko Murotani®, Specified Nonprofit Corporation Earth
design school, Committee for Children’ s Summer School on Earthquake, Volcanoes and
Geology

1. Promotion Committee, 2. University of Tokyo , 3. National Museum of Nature and Science, Tokyo

HEAMLZESYY—R I —ILIE, BEAMEZR, BAKLZSR, BAMEZXICMA CHREMREE EEE
LT, kFBLEITTRCKEBERUDOERICHZIEBRDKREREH%EEASIEZBMHNE L. 19991 6E
FEARAICL2ERBTHEL TWS, 2020F L YRIBDOMEALI EHEHY—R 7 —ILbEANUME Z
EEYIT—RI—IICETELERLT,

2019 IIBEFRBEFMENEAMIKT A VR —ILAEAHERY, 8B10~11HD2BMICH Y REFFIL
MORFETS LUEER. FIRETTEEL. BEICHALY., HEXNUIESHYT—R I —)lin TANGOE
TEEAABREL. ETEERICNME. (RRAZMENRAR) A2RBHE L, £/, BEICIZEBMKE
(RBEREMAE) . MRAZK (EERIKXE) . #HUXK (EBXKE) | XAEH=K (RRKZEHEH
R « EAETF (BIRNZEWE) 20A 7k, [FEYFEOLIVEREZHNED 1] 27—<IC. BRBE
EREHDSIHEEFTOEEYZ JICKIL L2ttt S & DERICOWT, BARERCEELAMB 2 F =X
B, IREBEOWMFELZBLTEMAL. BROEAPEHL. BAKBIOVWTOERFERHDEEHIC. FEYE
E0EMRBARPHEEDBE, BE. ZLTREEEZIDIEEFZHOEME L,
BgigNrEFh2UREBEY A /NN—01F, FEHR22F10BICHBIAN—=0 %y NT—OADIBHIRES
NImOANR—ITH D, REF. EER, BENEICELINZEHEANT120km, EIiFE2458.44kiDKE X% %
5, BRI ZORKBICAET 5, HEBZHNLRAEHNS, SEBBEEICEARECHIAE-HEZRDE
BREEEE Fho EABAERBLUEABRRICH-Z2ME=ZPHHEOILERBE. 5L UHhREFRRLURE
DBEL VR INS, £/, 1927FICIHPEMEEFIERI Lz SN ZEBRIFET & LAMET D
5,

B TIE, 20ADZEHEEZ4DDF—LIZOF. REIML. FiFGwmit, BEREBEEDRIZEAN

B, Hi-net MEFEA S, BB, RAZTMBLIERER S 2O >/, RIBIL. HABHME, BRELE0R
ABZEAEREFIDHHERCPERERNS, ECIIHMBHTEAIARSNZ2DH, TNFOMBICIEED K
IBREFHDHY EDLDICHEKEINI-DON, BREETI—TTEICEZT, HICERTIK, BXRBOILK, 1t
BEMPONATOV R4 MDOTEA, HIBOENK. RBULOTKREBRRLE., FEHEEDOBRICOWVWT
BREREDEAVTER LA, I5IC. BEEORALIYTHIBRIBE RARTHMLIERNEET

&, 1927FEDIFBRMEICL ZBEPEEDODWVWTEAL, 7OV LDREICIEK., TEBLERNF—LTE
ICREARZEEFED, [BREBIEFEDITEZRL?] [CORBEET, EHBEV. EXIELHT?] ICDVWT
FRETo, HRTIEH, RMENELLIETLYRETREWBEDKUNETTZZ >MF &b, BA
RBEERLBAORBILDOBREMBE WV, HITORROWVWVLFHEFYEZWREDERIGEIFON, 7OV
LEBLT, FLEBRLTWBIENI DDA B,

SEEIREILBEY A /-0 TOREEFEL TV, FEIOFT DAL ARPEIRA & B IEDE R H
SREFEICIERE L, COREIE, ZEEAENRMTHAEMNEVWRL S, ZOHBOREYKEICD
WCEZBZENTEBRIEDNBRADEHRTHD, YY—R IV —ILOBGEHNARERDO-DHICEH, KEEREIC
M T, SEBICEBLHAERRERF LTV FETH S,
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S19P
Sat. Oct 31, 2020 4:00 PM - 5:30 PM ROOM P

[ST9P-01] Estimation of the fall path of the fireball fell on July 2, 2020
OShutaro Sekine', Naoshi Hirata® (1.Association for the Development Earthquake Prediction,
2.National Research Institute for Earth Science and Disaster Resilience)
4:00 PM - 5:30 PM
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Estimation of the fall path of the fireball fell on July 2, 2020

*Shutaro Sekine', Naoshi Hirata®

1. Association for the Development Earthquake Prediction, 2. National Research Institute for Earth Science and
Disaster Resilience

lZC®IC

WIKISEE TS BZRMED DS, ADZWREZNIKEIERD, JIKITETTIRICIIEERZRESELNSE
L5TWKENMNSNTVDS., SETISELRLAIRTE, TOWKDONMCEWTIE, ZOEEREZMEF MR
Z, BETRBEMEESNTWS (AR - ft (2001) ) .

2020F7R2H M2BE323 ICRAR LB K E R AIRDROFEBICA o 72, KIKIFHHR)ID EETHY 150, R
AN > TEES N, KRKIEWCONICHEIL, Tho@BEFHICES TN W (BIIBYETL R
VY —R) . KD SRELLEERIEHE-HICEAS N TULW2EHEMESAME (MeSO-net) DME
FHCAEHE TR SN, £IT, FAFRTIE, KRV BoLBFICRT 2FBREMITIDIEICKY ZDE
THARAFEZHEST S &ICLE,

F— 85 L CBIFES

KB R Z TW-BEREFIE DMeSO-netDFHT—4 L, KEKHIEIB L 7ZRICE C-FERA BT HR
AL OFEAIY) 1T o7-. BRIEOHEICSWTIE, AR - i (2001) THWLNAFEEZAL, KEKD
AGACEEEDNNSA—9%55 Yy RH—FTHELL. ZOBRICKTBRAKDOANKDBEE) % EHEEIRE
Bel, RKRFFERRITHEERELE.

BRELUER

MeSO-net TEABRICIE Z SN-EEFROFAEY OB A KICTRY. XEKITEEEZHL TVWEEIGEERT
H3D, TOFEREIEFTRTHEHL>TWVWEA, KEROBENEWIE COHERIERHSICEET 2D, &
DEWIBTREL-EERELYLRICANET 5720, IEFOEEHREH EEBAEBIEICRS. IR
TIEEAEAOALNEVECEEZELTWSA, KRIFAISRELTWEZEI OIS, £k, TEEATIE, HE
FEOEEISHIRHEY, BEHFTRANRON > LEEEZ DL, EERIIABROBBIIAICIERA TULIR
WEWDIEEHERLTWS.

IDT—9%AWT, J)y RY—FTRIEOUELZTo/EI 2, KKOAHA, 3BEHNLH40ET, A
SLERASILHEICSEN S15EC 5 WICHES N, —RIICKKBICRAT 2BEM80km TAIRHLHY
dlcEdBHE, MRNDEETHYIRDALESNDAIKIEIDARATRREEZI TAIRD N> TWE W
DEERD D, BEM20MBEZ CIHERREHL TWEHETES. £, XKOEEIIKEH30kK/s
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HETHE LD, BEOIKOBITELRT DL, KKBEIESHESNLTWS.

70&, 8A21HM226F303tRIC, ETFLABDAIKICEWTH, MeSO-net TEERDEHAGRA TN TWDS
DT, ARICRBFEHEL, EBETIEICT 2.

HEE
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Complementary distribution of very low-frequency earthquakes and
the interplate-coupled area in the southwestern Ryukyu Trench

*Ren Yakabu', Mamoru Nakamura'
1. University of The Ryukyus

We investigated the distribution of very low-frequency earthquakes (VLFEs) in the southwestern Ryukyu
Trench and clarified its relationship with interplate-coupled area. In the southwestern Ryukyu Trench, the
cluster of VLFEs is distributed from the south of the Yaeyama Islands to the east of Taiwan (Nakamura and
Sunagawa, 2015). It is important to clarify the positional relationship between the region of slow
earthquakes, interplate coupling region, and source regions of past earthquakes and tsunamis in the
Ryukyu Trench, to understand the strain accumulation process. The western part (approximately 123°) of
the VLFE cluster overlaps the interplate coupling zone (Hsu et al., 2012). The source area of the 1771
Yaeyama tsunami is located in the east of the cluster (approximately 125°). However because of the
inaccurate determination of the VLFE epicenters, it was not previously possible to compare the positional
relationships in detail. To clarify the relationship between the VLFE distribution and the coupling region in
the southwestern Ryukyu Trench, we performed a detailed epicenter determination of the VLFEs. We used
four stations of the National Research Institute for Earth Science and Disaster Resilience's F-net and seven
stations of the Broadband Array in Taiwan for Seismology (BATS) from 2005 to 2013. The seismographs of
the vertical component were 0.02-0.05 Hz band-pass filtered, and the waveforms at 2 or 3 neighboring
stations were computed by semblance analysis to determine the epicenter. The results showed that the
VLFEs were distributed between south of Yonaguni Island and south of Miyako Island. The distribution of
VLFEs between south of Yonaguni Island and Iriomote Island was elongated east-west direction. However,
the VLFEs in the south of Ishigaki Island and south of Miyako Island formed the isolated clusters. The
location of the VLFE cluster corresponds to a slab depth of 10-15 km. The distribution of the VLFEs were
similar to that of the LFEs (Nakamura, 2017). The distribution of VLFE did not overlap with the interplate
coupling zone near Taiwan. Although moderate-size thrust-type earthquakes occur commonly in the
down-dip part of the coupled area near Taiwan, there is no VLFE activity in this area. This suggests that
the distribution of VLFEs is complementary to the cluster of moderate-size interplate earthquakes
associated with the coupled zone.
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Distribution of very low-frequency earthquakes in the Miyako Strait,
central Ryukyu Trench

*Hiromu Furugen', Mamoru Nakamura®

1. Graduate School of Engineering and Science, University of the Ryukyu, 2. Faculty of Science, University of the
Ryukyu

The distribution of very low frequency earthquakes (VLFEs), which are one type of slow earthquake,
illuminates the heterogeneous stress accumulation at the subducting plate interface. VLFEs are known to
occur in the Ryukyu Trench (Ando et al., 2012); however, their detailed distribution has not been clarified
because there are few broadband seismic stations along the Ryukyu arc. In particular, the detection ability
is poor in the Miyako Strait, between Miyako Island and Okinawa Island, where the spacing of seismic
stations is 300 km. In this study, we determined the epicenters of the VLFEs in the Miyako Strait using
waveform data from temporary stations in the central Ryukyu Islands. We used the F-net stations of the
National Research Institute for Earth Science and Disaster Resilience and temporary stations on
Okinoerabu Island, Kume Island, Miyako Island, Tarama Island, and Hateruma Island, which were set up
by the Association for the Development of Earthquake Prediction. We performed band-pass filtering at a
frequency range of 0.05-0.1 Hz for the seismogram using Seismic Analysis Code software. We then
determined the epicenters of the VLFEs using the template matching method described by Asano et al.
(2015). For the template, we selected the thrust events of regular earthquakes near Ryukyu Trench in the
Miyako Strait. We determined the epicenters of VLFEs that occurred between January 2017 and
December 2017. The results showed that the epicenters formed one cluster near the Ryukyu Trench.
Although the locations were similar to the results of Nakamura and Sunagawa (2015), the VLFE epicenters
of each cluster were concentrated in a narrow area. The characteristics of the spot-like distribution of the
VLFEs are similar to those observed around Okinawa Island and the Yaeyama Islands. The VLFE cluster in
the center of the Miyako Strait was distributed apart from the cluster of regular interplate earthquakes,
without overlapping. The location of the VLFE cluster corresponds to a slab depth of 15 km. This suggests
that the distribution of VLFEs is similar to that of regular earthquakes. However, VLFE activity was
activated in this cluster during the activated period of regular earthquakes (January-March 2017). This
suggests that the VLFE activity was triggered by stress changes caused by the regular earthquakes.
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Spatial and temporal distribution of very low-frequency earthquakes
activity in the central Ryukyu Trench using ocean-bottom
seismometers

*Mamoru Nakamura', Shuichi Kodaira?, Yasushi Ishihara?, Ban-Yuan Kuo®, Ching-Ren Lin®,
Pei-Ying Patty Lin*

1. Faculty of Science, University of the Ryukyus, 2. JAMSTEC, 3. Academia Sinica, 4. National Taiwan Normal
University

We investigated the spreading process of the slow earthquake induced by regular earthquakes using the
spatio-temporal variation of the very low-frequency earthquakes (VLFEs) swarm in the central Ryukyu
Trench. We used the waveforms of the ocean bottom broadband seismometers (OBSs) in the central
Okinawa Trough and central Ryukyu Trench and F-net broadband seismometers. We bandpass-filtered at
0.05-0.1 Hz for the vertical component waveforms and analyzed using cross-correlation with template
events to determine their relative positions. The analysis period was from September 2018 to June 2019.
During this period three major VLFE swarms (November 2018, January 2019, and March 2019) occurred
in and near the OBS network. Among them, November 2018 VLFE swarm, which occurred in the northeast
of Amami Island, accompanied the migration of the VLFE activity. The detailed distribution of the VLFE
swarm and regular earthquakes showed that the cluster of the VLFE swarm was distributed west and south
of the cluster of regular earthquakes. The VLFE swarm started in the west of the cluster of regular
earthquakes after the swarm-like earthquake activity (maximum magnitude of 4.9) occurred on November
5-7, 2018 in the cluster of regular earthquakes. The area of the VLFE swarm spread northeast and
southwest direction, which is along the strike of the subducting plate. After November 14, the VLFE swarm
migrated to the shallower part. On the other hand, in the case of March 2019 swarm in the south of
Amami Island, the VLFEs were concentrated in several very small patches. From the spatio-temporal
distribution of the low-frequency earthquakes, the slow earthquakes did not migrate south of Amami
Island and that they occur in isolation (Nakamura, 2017). These suggest that the condition of the
interplate coupling on the subducted plate interface or the connectivity of the region which can cause
slow earthquakes differs between the north and south of the region.
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Shallow low-frequency tremor activity off Kikai Island, northern Ryukyu
Trench subduction zone

*Yusuke Yamashita1, Yukihiro Nakataniz, Hiroshi Yakiwaraz, Shuichiro Hiranoz, Shigeru Nakaoz,
Hiroki Miyamachi3, Reiji Kobayashi3, Hiroshi Shimizu®, Takeshi Matsushima®, Kazunari Uchida®,
Kazuo NakahigashiS, Hideji Abe’, Tomoaki Yamada®, Masanao Shinohara’

1. Miyazaki Observatory, DPRI, Kyoto Univ., 2. NOEV, Kagoshima Univ., 3. Grad. School of Sci. and Eng., Kagoshima
Univ., 4. SEVO, Kyushu Univ., 5. Tokyo Univ. of Marine Sci. and Tech., 6. JMA, 7. ERI, Univ. of Tokyo
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Migration of shallow low frequency tremors in the central Ryukyu arc

*Tsutomu Takahashi', Yasushi Ishihara’, Yojiro Yamamoto', Aki Ito’, Ryuta Arai’, Ayako Nakanishi
' Seiichi Miura', Shuichi Kodaira', Yoshiyuki Kaneda®

1. JAMSTEC, 2. Kagawa University

Ryukyu arc, southwestern Japan, shows high activities of various slow earthquakes such as slow slip events
(SSEs) (e.g., Heki & Kataoka 2008; Nishimura 2014), very low frequency earthquakes (VLFEs) (e.g., Ando
et al. 2012) and shallow low frequency tremors (e.g., Yamashita et al. 2015). In this area, offshore seismic
observations have important roles to improve accuracies of their locations and spatial extents. We
conducted a passive seismic survey around Amami islands to elucidate detailed activities of regular and
slow earthquakes and seismic structures. We deployed 30 short-period ocean bottom seismographs
(OBSs) and 5 temporal onshore stations at 25740 km interval. Deployed OBSs recorded ground motion
from Mar. 2019 to July or Aug. 2019.

During this observation, we observed many regular earthquakes and several sequences of shallow low
frequency tremors. We estimated epicenters of about 630 tremors by the envelope correlation method.
Focal depths are fixed at 15km with consideration for our seismic refraction survey in this area (Takahashi
et al. 2020, JpGU). All tremors distribute between Amami islands and Ryukyu trench. Distance from the
Ryukyu trench to tremors is about 20780km. Most tremors locate at the source area of 1995 Amami
earthquake (M7.1) (e.g., Yamada et al. 1997). Many aftershocks of the Amami earthquake distribute in the
subducted slab. Arai et al. (2017) found large normal faults intersecting the subducted slab at north of
tremor area. These imply a complex geometry of plate surface and fractured structures in the slab at the
tremor area.

The most active sequence of tremors occurred from 3/5/2019 to 19/5/2019. This activity started at
southern part of the tremor area, and migrated north for about 70 km. Migration speed is about
4.074.5km/day. Similar migration speed was observed for shallow VLFEs in Hyuga-nada (Tonegawa et al.
2020) and Kumano-nada (Nakano et al. 2018) at Nankai subduction zone. Yamashita et al. (2015), in
contrast, observed fast migrations (30760 km/day) of shallow low frequency tremors in Hyuga-nada. They
also pointed out rapid reverse migrations. Such reverse migration was not clearly seen in our case.

A large cumulative slip of SSEs is observed near the Amami plateau (Nishimura 2014). In this large slip
area, we observed low actively of shallow tremors. Tremor migration we observed stopped at south of the
large slip area. Arai et al. (2017) found a subducted seamount near the large slip area of SSEs. It implies
that the subducted seamount affects tremor migration. We may say that complex geometries of plate
surface or fractured structures in the subducted slab may have important roles for slow earthquake
activities in the central Ryukyu arc.

Acknowledgement: This study was partially supported by “Research Project for Compound Disaster
Mitigation on the Great Earthquakes and Tsunamis around the Nankai Trough Region” of the Ministry of
Education, Culture, Sports, Science and Technology (MEXT) of Japan. We are grateful for Amami-city,
Tokunoshima-town, Amagi-town, China-town and Toshima-village for their kind corporation for onshore
seismic observations.
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CMT solutions of earthquakes around Okinawa island from
strong-motion records by using a land-ocean unified 3D structure
model

*Masanao Komatsu', Hirofumi Kowari?, Tomotsugu Watanabe', Taro Okamoto®, Takeshi
Nakamura®, Hiroshi Takenaka'

1. Okayama University, 2. Hanshin Consultants Co., Ltd., 3. Tokyo Institute of Technology, 4. Central Research
Institute of Electric Power Industry
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Figure 1. Location of the 7 events analyzed in this study. Red and white stars
indicate epicenters determined in this study and reported by NIED, respectively.
Black points are ranges of grid searches for the CMT. Inverse triangles denote K-NET
stations in NIED. Black dashed line indicates Ryukyu trench. The obtained moment
tensor solutions and centroid depths are shown on the right.
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