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ROOM C

Room C | General session | SO3. Crustal Deformation, GNSS, Gravity

[SO3]AM-1

chairperson:Ryoichiro Agata(JAMSTEC), Motoyuki Kido(IRIDeS,
Tohoku University), Yusaku Tanaka(Earthquake Research
Institute, University of Tokyo)

9:30 AM - 10:30 AM ROOM C (Research Bldg No 8 NS Hall)

[S03-01] Compliant volcanic arc and backarc crust in
southern Kurile suggested by interseismic
geodetic deformation
*Yuji Itoh1, Kelin Wangz, Takuya Nishimura3, Jiangheng
He? (1. Graduate School of Science, Kyoto University,
2. Pacific Geoscience Centre, Geological Survey of
Canada, 3. Disaster Prevention Research Institute,
Kyoto University)

9:30 AM - 9:45 AM

[S03-02] Introduction of data covariance in slip inversion
with land and seafloor geodetic observations
*Ryoichiro Agata', Takeshi linuma' (1.JAMSTEC)
9:45 AM - 10:00 AM

[S03-03] Models for crustal deformation associated with
seismovolcanic event in and around Miyakejima
and Kozushima in 2000 inferred from GNSS data
*Takahiro Akiyama', Shoichi Yoshioka®' (1. Graduate
School of Science, Kobe university, 2. Research Center
for Urban Safety and Security, Kobe University)

10:00 AM - 10:15 AM

[SO03-04] Estimation of block boundary around the base of
the Izu Peninsula by soft clustering of GNSS data
*Yuta Mitsui', Satoru Watanabe® (1. Faculty of
Science, Shizuoka University, 2. formerly at Faculty of
Science, Shizuoka University)

10:15AM - 10:30 AM

Room C | General session | SO3. Crustal Deformation, GNSS, Gravity

[SO3]AM-2

chairperson:Ryoichiro Agata(JAMSTEC), Motoyuki Kido(IRIDeS,
Tohoku University), Yusaku Tanaka(Earthquake Research
Institute, University of Tokyo)

10:45 AM - 12:00 PM ROOM C (Research Bldg No 8 NS Hall)

[SO03-05] Direct detection of postseismic slip
heterogeneity after the 2011 Tohoku Earthquake
by using direct path ranging
*Ryusuke Yamamoto1, Ryota Hino1, Motoyuki Kidoz,

Chie Honsho1, Yukihito Osadam, Shuichi Kodaira4,
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Yasuyuki Nakamura® (1. Graduate School of Science,
Tohoku University, 2. International Research Institute
of Disaster Science, Tohoku University, 3. ENABLER
Ltd., 4. Research Institute for Marine Geodynamics,
Japan Agency for Marine-Earth Science and
Technology)
10:45 AM - 11:00 AM

[S03-06] A possible strike-slip motion along the Nankai
oblique subduction zone --direct-path acoustic
ranging at the Shionomisaki Canyon--
*Motoyuki Kido', Eiichiro Araki?, Takeshi Tsuji’,
Ryusuke Yamamoto?, Yoshifumi Kawada' (1. IRIDeS,
Tohoku University, 2. R&D CEAT, JAMSTEC, 3. Dept.
Earth Resources Engineering, Kyushu University, 4.
Graduate School of Science, Tohoku University)
11:00 AM - 11:15 AM

[S03-07] Width of the strain concentration in the San-in
Shear Zone as observed by a dense GNSS
network
*Angela Meneses-Gutierrez1'2, Takuya Nishimura® (1.
Institute for Advanced Research, Nagoya University, 2.
Disaster Mitigation Research Center, Nagoya
University, 3. Disaster Prevention Research Institute,
Kyoto University)
11:15 AM - 11:30 AM

[S03-08] Attempt to detect intra-plate SSEs based on
GEONET data (F3 solution)
*Yusaku Tanaka' (1. ERI, UTokyo)
11:30 AM - 11:45 AM

[S03-09] Detection of seafloor crustal deformation due to
shallow SSE using ocean bottom pressure with
long-period tidal variability corrections
*Tomohiro Inoue’, Tomoya Muramoto?, Daisuke
Inazu3, Yoshihiro Ito4, Ryota Hin05, Kazuaki Ohta4,
Syuichi Suzuki® (1. Kyoto University, 2. National
Institute of Advanced Industrial Science and
Technology, 3. Tokyo University of Marine Science and
Technology, 4. Disaster Prevention Research Institute,
Kyoto University, 5. Tohoku University)
11:45 AM - 12:00 PM

Room C | General session | SO3. Crustal Deformation, GNSS, Gravity

[SO3]PM-2

chairperson:Yo Fukushima(IRIDeS, Tohoku University), Shun-ichi
Watanabe(Hydrographic and Oceanographic Department, Japan
Coast Guard)

2:45 PM - 3:45 PM ROOM C (Research Bldg No 8 NS Hall)
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[SO03-10] Construction of the sea-floor geodesy network in
Nemuro-Oki, the southwestern part of the Kuril
Trench
*Yusaku Ohta1, Motoyuki Kidoz, Ryosuke Azuma1,
Makiko Sato1, Syuichi Suzuki1, Ryusuke Yamamoto1,
Hidenobu Takahashi1, Yukiho Kimura1, Hideto
Otsuka1, Chie Honsho1, Ryota Hino1, Mako thono3,
Kazumi Okada3, Yuki Aota3, Hiroaki Takahashi3,
Shinohara Masanao4, Fumiaki Tomita5, Toshiya
Kanamatsu5, Kan-Hsi Hsiungs, Takeshi llnuma® (1.
RCPEVE, Graduate School of Science, Took University,
2. IRIDeS, Tohoku University, 3. ISV, Hokkaido
University, 4. ERI, University of Tokyo, 5. JAMSTEC)
2:45PM - 3:00 PM

[SO3-11] Preliminary Report of the GNSS-Acoustic
Observation Using the Wave Glider to Detect the
Seafloor Crustal Deformation
*Takeshi linuma', Motoyuki Kido?, Yusaku Ohta®,
Tatsuya Fukuda1, Fumiaki Tomita1, lwao Ueki' (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)
3:00PM - 3:15PM

[S03-12] Validation of SSE detection capability of the
present GNSS-A observation network
*Yusuke Yokota', Tadashi Ishikawa® (1. Institute of
Industrial Science, University of Tokyo, 2.
Hydrographic and Oceanographic Department, Japan
Coast Guard)
3:15PM - 3:30 PM

[SO03-13] A compatible format for preprocessed GNSS-A
seafloor geodetic data
*Shun-ichi Watanabe1, Tadashi Ishikawa1, Yusuke
Yokotaz, Yuto Nakamura' (1. Hydrographic and
Oceanographic Department, Japan Coast Guard, 2.
Institute of Industrial Science, University of Tokyo)

3:30PM - 3:45PM

Seismological Society of Japan Fall Meeting

Island, and possible repeating of Mw~6.5
earthquakes on an isolated locked patch
*Yo Fukushima1, Manabu Hashimotoz, Masatoshi
Miyazawaz, Naoki Uchida3, Taka'aki Taira® (1. IRIDeS,
Tohoku University, 2. DPRI, Kyoto University, 3.
Graduate School of Science, Tohoku University, 4.
Berkeley Seismological Laboratory, University of
California, Berkeley)
4:00 PM - 4:15 PM

[SO03-15] Geodetically estimated location and geometry of
fault plane involved in the 2018 Hokkaido
Eastern lburi Earthquake
*Tomokazu Kobayashi1, Kyonosuke Hayashi1, Hiroshi
Yarai' (1. Geospatial Information Authority of Japan)

4:15PM - 4:30 PM

Room C | General session | SO3. Crustal Deformation, GNSS, Gravity

[SO3]PM-3

chairperson:Takao Kumazawa(Earthquake Research Institute,
University of Tokyo), Yo Fukushima(IRIDeS, Tohoku University),
Shun-ichi Watanabe(Hydrographic and Oceanographic
Department, Japan Coast Guard)

4:00 PM - 4:30 PM ROOM C (Research Bldg No 8 NS Hall)

[S03-14] Creep rates along the Philippine fault, Leyte
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Room C | General session | S19. Seismology General and Miscellaneous
Contribution

[S19]PM-3

chairperson:Takao Kumazawa(Earthquake Research Institute,
University of Tokyo), Yo Fukushima(IRIDeS, Tohoku University),
Shun-ichi Watanabe(Hydrographic and Oceanographic
Department, Japan Coast Guard)

4:30 PM - 5:15 PM ROOM C (Research Bldg No 8 NS Hall)

[S19-01] About action of disaster prevention measures
research of NPO Research Organization For
Catastrophic Disaster Reduction(CDR)

*Kazuo Yoshida' (1. NEWJEC Inc.)
4:30 PM - 4:45 PM

[S19-02] Characteristics of seismic activity before and
after the 2018 M6.7 Hokkaido Eastern lburi
Earthquake
*Takao Kumazawa Kumazawa1, Yosihiko Ogataz,
Hiroshi Tsuruoka' (1. Earthquake Research Institute,
University of Tokyo, 2. The Institute of Statistical
Mathematics)

4:45 PM - 5:00 PM

[S19-03] Disaster prevention administration that can not
reach a huge earthquake
*kazunobu tani' (1. bujisoukenkabusikigaisya)

5:00 PM - 5:15 PM
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Tue. Sep 17, 2019

ROOM C

Room C | General session | S17. Tsunami

[ST7]1AM-1

chairperson:Shingo Watada(Earthquake Research Institute, the
University of Tokyo), Akio Katsumata(Meteorological Research
Institute, JMA)

9:15 AM - 10:30 AM ROOM C (Research Bldg No 8 NS Hall)

[S17-01] Mechanism of the 2018 Sunda Strait Tsunami
*Shingo Watada1, Masumi Yamadaz, lyan Mulia1,
Karyono Karyono3, ArifAditya4, Dimas Sinipar5 (1.
Earthquake Research Institute of the University of
Tokyo, 2. Disaster Prevention Research Institute, Kyoto
University, 3. Meteorological Climatological and
Geophysical Agency, 4. Geospatial Information Agency
of Indonesia, 5. National Central University, Taiwan)
9:15 AM - 9:30 AM

[S17-02] Tsunami simulation due to the Anak Krakatau
Volcano activities on 22 December 2018 and
analyses on the potential future observing
systems
*lyan E. Mulia', Shingo Watada', Tung-Cheng Ho',
Kenji Satake', Yuchen Wang', Arif Aditya? (1. The
University of Tokyo, 2. Geospatial Information Agency
of Indonesia)
9:30 AM - 9:45 AM

[S17-03] Investigation for the Tsunami and Earthquake
Source of the 2018 M7.5 Sulawesi Earthquake
*Tung-Cheng Ho1, Kenji Satake1, Shingo Watada1, lyan
E. Mulia', Yosuke Aoki', Ray Y. Chuang® (1.
Earthquake Research Institute, Univ. of Tokyo, 2. Dept.
Geography, NTU, Taiwan)
9:45 AM - 10:00 AM

[S17-04] A Method of Real-Time Tsunami Detection
*Yuchen Wang', Kenji Satake' (1. Earthquake
Research Institute, The University of Tokyo)
10:00 AM - 10:15 AM

[S17-05] Rapid magnitude estimation method for slow
tsunami earthquakes (4)
*Akio Katsumata’, Masayuki Tanaka' (1.
Meteorological Research Institute, JMA)

10:15AM - 10:30 AM
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10:45 AM - 12:15 PM ROOM C (Research Bldg No 8 NS Hall)

[S17-06] Near-field array observation of the 2015 Mw6.0
Bonin Trench earthquake: from foreshock to
post-seismic seafloor deformation
*Yoshio Fukao1, Hiroko Sugiokaz, Aki Ito1, Mikiya
Yamashita1‘5, Takashi Tonegawa1, Hajime Shiobara3,
Tatsuya Kubota® Tatsuhiko Saito® (1. JAMSTEC, 2.
Kobe Univ., 3. ERI/Univ. Tokyo, 4. NIED, 5. GSJ/AIST)
10:45 AM - 11:00 AM

[S17-07] Near-field array observation of the 2015 Mw6.0
Bonin Trench earthquake: Modeling in-situ
tsunami generation field
*Tatsuya Kubota1, Tatsuhiko Saito1, Yoshio Fukaoz,
Hiroko Sugiokas, Aki It02, Mikiya Yamashita2'4, Takashi
Tonegawa?, Hajime Shiobara® (1. NIED, 2. JAMSTEC,
3. Kobe Univ., 4. GSJ, AIST, 5. ERI, Univ. Tokyo)
11:00 AM - 11:15 AM

[S17-08] New phase correction method for accurate
numerical computation of shorter-period
tsunamis
*Osamu Sandanbata'?, Shingo Watada', Tungcheng
Ho1, Kenji Satake' (1. Earthquake Research Institute,
the University of Tokyo, 2. Department of Science, the
University of Tokyo)
11:15AM - 11:30 AM

[S17-09] Estimation of Roughness Length by Comparison
of Observations at Onshore Tide Gauges and
Numerical Calculation Results
*Masaaki MINAMI" (1. Japan Meteorological Agency
Meteorological Research Institute)

11:30 AM - 11:45 AM

[S17-10] Origin Time of the 1854 Tokai Earthquake
Estimated from Distant Tsunami Waveforms
*Satoshi Kusumoto', Kentaro Imai', Ryoko Obayashi’,
Takane Hori1, Narumi Takahashi2'1, Yuichiro Tanioka®

(1. JAMSTEC, 2. NIED, 3. Hokkaido University)
11:45 AM - 12:00 PM

[S17-11] An evaluation of tsunami occurrence probability
based on tsunami deposit in eastern Hokkaido
*Makoto NEMOTO1, Takashi YOKOTA? (1. 0YO
Corporation, 2. Aichi Institute of Technology)

12:00 PM - 12:15 PM

Room C | General session | S17. Tsunami

[S17]AM-2
chairperson:Tatsuya Kubota(NIED), Satoshi Kusumoto(JAMSTEC)
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Room C | Emergency session | S24. Off Yamagata Earthquake of 18 June
2019

[S24]PM-1

chairperson:Masanao Shinohara(Earthquake Research Institute,
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The University of Tokyo), Kazuki Miyaoka(Japan Meteorological
Agency)
1:30 PM - 3:00 PM ROOM C (Research Bldg No 8 NS Hall)

[S24-01] An outline of 2019 Off-Yamagata earthquake
*Kazuki Miyaoka', Kiyoshi Takeda', Yuzo Ishigaki', Koji
Nakamura1, Satoshi Harada1, Fujio Kusanoz, Nobuo
Harada (1. Japan Meteorological Agency, 2. CeMI)
1:30PM - 1:45PM

[S24-02] Spatiotemporal distribution of aftershocks of the
2019 M6.7 Yamagata-ki earthquake
*Keisuke Yoshida Yoshida1, Satoshi Hirahara1, Takashi
Nakayama1, Naoki Uchida1, Tomomi Okada1, Toru
Matsuzawa' (1. Research Center for Prediction of
Earthquakes and Volcanic Eruptions, Tohoku
University)
1:45PM - 2:00 PM

[S24-03] Yamagata offshore Earthquake in view of
Historical Earthquakes and Crustal Movements
*Kazuo Kawauchi' (1. NIIGATA UNIVERSITY OF
PHARMACY AND APPLIED LIFE SCIENCES)
2:00PM - 2:15PM

[S24-04] Onshore temporal aftershock observation for the
2019 Yamagata-Oki earthquake
*Tomomi Okada1, Shin'ichi Sakaiz, Keisuke Yoshida1,
Naoki Uchida1, Takashi Nakayama1, Satoshi Hirahara1,
Toru Matsuzawa1, Ryota Hino1, Masanao Shinoharaz,
Richard Sibson® (1. Research Center for Prediction of
Earthquakes and Volcanic Eruptions, Graduate School
of Science, Tohoku University, 2. Earthquake Research
Institute, University of Tokyo, 3. University of Otago)
2:15PM - 2:30 PM

[S24-05] Aftershock observation of the 2019 Off-
Yamagata Earthquake using anchored buoy
ocean bottom seismometers
*Masanao Shinohara1, Shin'ichi Sakai1, Takeshi
Akuhara1, Kimihiro Mochizuki1, Ryota Hinoz, Yusuke
Yamashita3, Hiroshi Sato’ (1. Earthquake Research
Institute, The University of Tokyo, 2. Research Center
for Prediction of Earthquake and Volcanic Eruption,
Tohoku University, 3. Disaster Prevention Research
Institute, Kyoto University)

2:30 PM - 2:45 PM

[S24-06] Active period of eastern margin of the Japan Sea

*Yuzo Ishikawa' (1. Geological Survey of Japan)

2:45 PM - 3:00 PM

Seismological Society of Japan Fall Meeting

Room C | Emergency session | S24. Off Yamagata Earthquake of 18 June
2019

[S24]PM-2

chairperson:Naoki Uchida(Graduate School of Science Tohoku
University), Hiroshi Sato(Earthquake Research Institute, The
University of Tokyo), Atsushi Nozu(Port and Airport Research
Institute)

3:15 PM - 4:30 PM ROOM C (Research Bldg No 8 NS Hall)

[S24-07] Characterization of the crustal structure in the
epicentral area of the 2019 Off-Yamagata
prefecture earthquake, northern Honshu, Japan
*Hiroshi Sato', Tatsuya Ishiyama', Masanao
Shinohara1, Shin'ichi Sakai1, Akinori Hashima1, Tetsuo
Noz, Shuichi Kodairaz, Takeshi Sato3, Makoto
Matsubara® (1. Earthquake Research Institute, The
University of Tokyo, 2. JAMSTEC, 3. Sapporo Regional
Headquarters, JMA, 4. NIED)
3:15PM - 3:30 PM

[S24-08] The relationship between 2019 Off the coast of
Yamagata prefecture earthquake and 1964
Niigata earthquake
*Taku Ueda1, Lina Yamaya1, Aitaro Kato' (1.
Earthquake Research Institute, the University of
Tokyo)

3:30 PM - 3:45PM

[S24-09] Long-period strong ground motion observed in
the Echigo Plain during the Yamagata-ken-oki
event of June 18, 2019
*Tomiichi Uetake1, Kazuhito Hikima1, Shutaro Sekine?

(1. Tepco Research Institute, Tokyo Electric Power
Company Holdings, Inc., 2. Association for the
Development of Earthquake Prediction)

3:45 PM - 4:00 PM

[S24-10] Rupture Process of the 2019 Off Yamagata
Prefecture Earthquake Based on Waveform
Inversion with Empirical Green's Functions
*Atsushi Nozu' (1. Port and Airport Research
Institute)

4:00 PM - 4:15 PM

[S24-11] Science literacy of Twitter users considered from
"tweets" for earthquake clouds before and after
the Yamagata Offshore earthquake
*Yoshiaki Orihara' (1. Inst. Oceanic Res. &Develop.,

Tokai Univ.)

4:15 PM - 4:30 PM

©Seismological Society of Japan
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[SO4]PM-2



Tue. Sep 17,2019 Room C

chairperson:Naoki Uchida(Graduate School of Science Tohoku
University), Hiroshi Sato(Earthquake Research Institute, The
University of Tokyo), Atsushi Nozu(Port and Airport Research
Institute)

4:30 PM - 5:00 PM ROOM C (Research Bldg No 8 NS Hall)

[S04-02] 3-D thermal modeling associated with
subduction of the Philippine Sea plate along the
Ryukyu Trench
*Nobuaki Suenaga’, Shoichi Yoshioka?', Yingfeng Ji®*

(1. Department of Planetology, Graduate School of
Science, Kobe University, 2. Research center for Urban
Safety and security, Kobe University, 3. Center of
Excellence in Tibetan Plateau Earth Science, Chinese
Academy of Sciences, 4. Key laboratory of continental
collision and plateau uplift, Institute of Tibetan
Plateau, Chinese Academy of Sciences)

4:45 PM - 5:00 PM
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Wed. Sep 18, 2019

ROOM C

Room C | Special session | S22. Potentiality of Machine Learning in
Seismology

[S22]AM-1
chairperson:Takahiko Uchide(Geological Survey of Japan, AIST),

Hisahiko Kubo(NIED)
9:15 AM - 10:30 AM ROOM C (Research Bldg No 8 NS Hall)

[S22-01] [INVITED]Data-Driven Anomaly Detection Based
on Machine Learning: Smart Maintenance for
Wind Energy
*Jun Ogata' (1. Data-Driven Anomaly Detection
Based on Machine Learning: Smart Maintenance for
Wind Energy)
9:15 AM - 9:45 AM

[S22-02] Seismic Phase Picking based on Sparsity-Aware
Change Detection
*Hiroki Kuroda1, Jun Ogata1, Hidenori Sakanashi1,
Takahiko Uchide? (1. Artificial Intelligence Research
Center, National Institute of Advanced Industrial
Science and Technology, 2. Geological Survey of
Japan, National Institute of Advanced Industrial
Science and Technology)
9:45 AM - 10:00 AM

[S22-03] Automatic P-wave detection using deep learning
and visualization of the decision process
*Shota Hara', Yukitoshi Fukahata?, Yoshihisa lio? (1.
Graduate School of Science, Kyoto University, 2.
Disaster Prevention Research Institute, Kyoto
University)
10:00 AM - 10:15 AM

[S22-04] Application of convolutional neural networks to
continuous seismic network records
*Keisuke Yano1, Takahiro Shiinaz, Sumito Kurata1,
Aitaro Katoz, Fumiyasu Komaki1, Shin'ichi Sakaiz,
Naoshi Hirata? (1. Department of Mathematical
Informatics, The University of Tokyo, 2. Earthquake
Research Institute, University of Tokyo)

10:15AM - 10:30 AM

Room C | Special session | S22. Potentiality of Machine Learning in
Seismology

[S22]AM-2
chairperson:Hisahiko Kubo(NIED), Yuki Kodera(Meteorological

Research Agency, JMA)
10:45 AM - 12:00 PM ROOM C (Research Bldg No 8 NS Hall)

[S22-05] Development of 3D Convolutional Neural

©Seismological Society of Japan
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Network to locate hypocenter with theoretical
seismograms of time series as training data.
*Daisuke Sugiyama', Seiji Tsuboi' (1. JAMSTEC)
10:45 AM - 11:00 AM

[S22-06] Discrimination of earthquakes and tectonic
tremor signals by applying a convolutional neural
network to running spectral images
*Masaru Nakano1, Daisuke Sugiyama1, Takane Hori1,
Tatsu Kuwatani', Seiji Tsuboi' (1. JAMSTEC)
11:00 AM-11:15 AM

[S22-07] An unsupervised automatic classification
algorithm for continuous seismic records using a
nonparametric Bayesian approach
*Yuki Kodera1, Shin'ichi Sakaiz, Takahito Nishimiya1

(1. Meteorological Research Institute, Japan

Meteorological Agency, 2. Earthquake Research
Institute, the University of Tokyo)
11:15 AM - 11:30 AM

[S22-08] Study on Site-specific Ground Motion Evaluation
Models Utilizing Machine Learning Method
Considering Epicentral Directions
*Toru Ishii1, Atsuko Oana1, Kensuke Wada' (1.
Shimizu Corporation)
11:30 AM - 11:45 AM

[S22-09] Study on Ground Motion Evaluation Models for
Kanto Region Utilizing Machine Learning Method
*Atsuko Oana’', Toru Ishii', Kensuke Wada' (1.
Shimizu Corporation)

11:45 AM - 12:00 PM

Room C | Special session | S22. Potentiality of Machine Learning in
Seismology

[S22]PM-1

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

2:30 PM - 4:00 PM ROOM C (Research Bldg No 8 NS Hall)

[S22-10] Improving the symmetry of ambient seismic field
correlation functions with machine learning
*Loic Viens1, Tomotaka Iwata' (1. Kyoto University,
DPRI)
2:30 PM - 2:45 PM

[S22-11] A hybrid approach of Machine learning and
Ensemble Kalman Filter for estimating frictional
parameters in Nankai megaquake cycle
simulator
*Yu Yamamoto1, Kazuro Hirahara1'3, Hirotaka

Hachiya1’2, Atsushi Takahashi1, Naonori Ueda' (1.
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Center for Advanced Intelligence Project, RIKEN, 2.
Univ. of Wakayama, 3. Univ. of Kagawa)
2:45 PM - 3:00 PM

[S22-12] Acceleration of matched-filter search and slip
inversion of deep tectonic tremor using nearest
neighbor search
*Naoto Mizuno1, Satoshi Ide' (1. School of Science,
The University of Tokyo)
3:00 PM - 3:15PM

[S22-13] Machine learning of postseismic deformation of
the 2011 Tohoku-Oki earthquake based on
recurrent neural network
*Norifumi Yamaga', Yuta Mitsui®> (1. Graduate School
of Integrated Science and Technology, Shizuoka
University, 2. Faculty of Science, Shizuoka University)
3:15PM - 3:30 PM

[S22-14] Automatic detection and classification of the
uplifted marine terrace by clustering DEM
dataset
*Junki Komori1, Ryosuke Ando1, Masanobu Shishikura?
(1. The University of Tokyo, 2. The National Institute
of Advanced Industrial Science and Technology)
3:30 PM - 3:45PM

[S22-15] Investigation of Prediction Model for Engineering
Geomorphologic Classification using
Convolutional Neural Network
*Sho Akagi', Toshihiko Hayakawa' (1. Mitsubishi
Space Software Co., Ltd.)
3:45 PM - 4:00 PM
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Room C | General session | SO3. Crustal Deformation, GNSS, Gravity

[SO3]AM-1

chairperson:Ryoichiro Agata(JAMSTEC), Motoyuki Kido(IRIDeS, Tohoku University), Yusaku
Tanaka(Earthquake Research Institute, University of Tokyo)

Mon. Sep 16, 2019 9:30 AM - 10:30 AM ROOM C (Research Bldg No 8 NS Hall)

[S03-01] Compliant volcanic arc and backarc crust in southern Kurile suggested by
interseismic geodetic deformation
*Yuji Itoh', Kelin Wangz, Takuya Nishimura®, Jiangheng He® (1. Graduate School of Science,
Kyoto University, 2. Pacific Geoscience Centre, Geological Survey of Canada, 3. Disaster
Prevention Research Institute, Kyoto University)
9:30 AM - 9:45 AM

[S03-02] Introduction of data covariance in slip inversion with land and seafloor
geodetic observations
*Ryoichiro Agata', Takeshi linuma' (1.JAMSTEC)
9:45 AM - 10:00 AM

[SO03-03] Models for crustal deformation associated with seismovolcanic event in
and around Miyakejima and Kozushima in 2000 inferred from GNSS data
*Takahiro Akiyama', Shoichi Yoshioka®' (1. Graduate School of Science, Kobe university, 2.
Research Center for Urban Safety and Security, Kobe University)
10:00 AM - 10:15 AM

[S03-04] Estimation of block boundary around the base of the Izu Peninsula by soft
clustering of GNSS data
*Yuta Mitsui', Satoru Watanabe® (1. Faculty of Science, Shizuoka University, 2. formerly at
Faculty of Science, Shizuoka University)
10:15 AM - 10:30 AM

©Seismological Society of Japan
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Compliant volcanic arc and backarc crust in southern Kurile suggested
by interseismic geodetic deformation

*Yuji Itoh', Kelin Wang?, Takuya Nishimura®, Jiangheng He?

1. Graduate School of Science, Kyoto University, 2. Pacific Geoscience Centre, Geological Survey of Canada, 3.
Disaster Prevention Research Institute, Kyoto University
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Burgers Rheology#fRZE L, %DMaxwell#iM=E(FZNE11.0x10"°Pas, 1.0x10°° Pas& L, Maxwellfh
BMERDBIMERIZ64CGPas Lz, EBOMBRESHE LT, BEHNSRIL0kMETOD S L — MERE TS
L— NKREE (8cm/F) THO0FEREES HA-BEDOMBEEER 5B L. BEETILERAVEEE
STEER%E, 1998F38H 52003F98 DGEONET F3EMNSEtE LA EFDOMBZEHEE LB L&
%, AIAMAIOEA R TIHETEEIEREL Y BBREFEICNI D >7. TZO—FT, HlOEANRTIEIEEH BT
HEBAS . £z, FIT70MECREICEE S EAGEEHAINOREIREL AN /. 2D &IF, MRk
DODEADRS PRIERE —KRET2REICEBIHDAEREELEREBLTWVWS. 22T, A7 LADOFSE2E
#(ZCold Nose & V) & RE{R D #hak % gualis; - A LLANE, - FIKICoEIL, ALUENE - 5% o7k O KmE D F
SPAMRABEETIVDOONSKRELAETIVEIEAEREL, BHlT—9 & L. 20K, ThEh
DNNFZAYDHEERET T H7-HIC, EEDRES (T7RALLHMBOES) LHIMXREZR < ICELIERL. XL
MEDNZ XY DHENSL LIZHE, BBOHEENIRAELYZEL NS Ro7k ThiE, A5
DFEIEEM DL D ICIRZEI-HEEZALNS. 22T, KU EEIMFBEOmMAIER LTV, T4
HDEEROREI PHIMERMELEET NIV NS CERELLEZ S, FEINSEIRE TOBRAT—4 &+ 9 5488
TEHIENTERL., BARNICKEK, EADEINAIMERDESE Sh—A%ZXLME e HIETENhENREET
ILD10%ELONTEE E LEEBEICERBT—9%25BHT 5. LHL, EE5D0NRTAYEECIELBEEET
IWEHE SN REFH NI — AT W2, HEBDGNSST—YDHIMNSEELDINRIXIDELLT
WBENERBITZZEIETERVWZ ENbA 272, 2T, EETINOEESE BV T2003F+FhithERFD
HWMERBEESEL, BAlT— 9B LAECS, ERDORIAZZECIEALETICELEETILELR, B
RHEECSHALETITIENUMSETCOSEELIEREEBENTIERD) o7, LA >T, KLUITOBEIME
ENMO%ETEWVWI EIIRENTAVWEEZIONS. RERIC, FIMEETMONRIASZEEL, XILUMDHAER
DORIMEREEIZRAFICELI TR, ZORR, KNUMORBIMREESDENMEEETILDI10BEZED & ZH
ZDETIGEENIEON. RIAYBEORL—KRAT7%52EZ2E, HhEREHMEROCNSST—4 DHH
SHAMEREBEIDODHE—RBICRET 2 ZEIEATRETH DA, HIAIE, KLUMOMBOEEmDFES A7.5
km (BEETILD30%) T, BIHEAT16 GPa (BEETFTILD1/3 7 33%) THBETIIE, 90%DMERFIH:
ENRETEEITR (D90) EHAMUTHS. TOETILTIRAILIND FERHhRE A HEE RS - kMR IS TR
T35 E%RLTEY, Hasegawa et al. (2005, Tectonophysics)iC & 5 KILTTIDEFRE T IV &AM TH
5.
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Introduction of data covariance in slip inversion with land and seafloor
geodetic observations

*Ryoichiro Agata', Takeshi linuma'
1.JAMSTEC

LIANEE S X7 L (GNSS) IC & 2REE AR ZENIER R &, CGNSS-BEREEHSHX (GNSS-A) BEICLD
BEMBREHEHI/MHAEGDOINEZE T, BETOMBICEITSEE - 9 OB R ORRIKE IZEE
REEMICALELTE R, —AT. BEEEBEOBANRONAZAWVWSIGEE, BHlR2HYCTOREICIZEREM
RBUDEL D, ZORY ZBEUICHEDABWVEGEE, T—9NOBEEEICLZ2TBARRERRODVHET Y
PTWICEFNDZENLIELISEEE RS, WRELT, BT —YDEA DT PEHAROBEEIEA2TS2 &
DNEZLNZD, E2DT—FICH L TEAPFER - FMEAEREMICSRDODD I EIFH LV, HERICEST
ANV EERMTICEA L T, Yagi and Fukahata (2008, 201 1)A, &% v 7 v FL— hOMERT—49. 2FV
BEARICERT —9~NOBREEEH. T—YRALTORBEAROELIWEBENCEATE I &ICE > TEITS
NaZEEEELE, IRYDHEDAMBBIFICEVNTIE, T—9ED LOHSEEBALARWL, ThAbLSE
T HIBITIDOIERNAK D EZ 0 & LTHEBEEERLT 22 &H% VN, AL, Yagi and Fukahata
(2008, 2011) & AHKDEZ A EZEABICREY 2F >/ — 4 ICERA L, 7—9 &5 LO@EAZEREMNES
BMEBATEHIET, BREREGORBRVWIRY BB ZITO I ZBHNET 5,

TARY ORI HENTIEZ < DIFE. TR TOEREHAERIHICHKD SIRE LB ERES L TER

ftxnzd, BRT—9 OHSEITIIE. BARZEZDEDE, ETIREICHKETIRDICKNTZZENT

X%, BHBREZOLDDOELE (B A IXFukahata and Wright 2008, linuma et al. 2015)721F TR <, T/
BREICLZHSMAEBYNICFHET 2 2 ENEE S S, Yagi and Fukahata (2011). Duputel et al. (2014)7

Elx. ETLRZOERI/BEAMTANYISERBH (V) —VEH) OFELIIICHDIEHRLE, TDI5G

B, T—YHDBITIEET NS A =9 EFAVWTERE D0, BOSIXETNEEL ORIV ETEEE

ERELTze AARTEEI—D2OT7TO0—FE LT, T—9HIBTIE V) —VBEAHEBRTERERDT Z

E&EEZ D, IhldYagi and Fukahata (2008)DE Z HICEL . WRIEAMNRKEY OREFWENTE L TRA S

7=%. Yabuki and Matsu’ ura (1992)2 EDEL FHNTWBEFERICH L T, BMEGEEIFEAEVEEHET
ICERATEZSZEPFRTH S,

TU— P MEREBELLBAYEMBENRE LEALIT -9 ZAVEERRICAFEZERL. TOHEMMHE
EHENDT, RELEITANYSHZEICHREMEANT 2HRIC. MBEDRRBABICTNEEATY ) —VEH
EEETDIEICEY, BEERICETNRELZEALL, T—9HPBTNERAITIE LGS, ERA
DEWVWHAKRELLRBBICONBEESINAITARY DHEMRBOARS LIERRHNDZEO LI ICR >, —FA. Fif
ROFETHPHMEBALILIGAL L, HE2BREEMADEVIKRESCR>TE, BEDITANYZH/ICK YL
BONMEDBAFTOND eI o7,

AFEE, BN 7BICB T2 IRYRESHOMEISER L, HEZEET—4 & LT, Nishimura et al.
(2018)IC & > THE I N/-GEONETDE L&A= & B HIR R F 7 & DGNSS-AMBEE A (Yokota et al.,
2016)ICB T2 EMEET —Y AW, 7 —VEROEICIE, FERBEEERICSIT2=AMMEICHT
MBS DOETHIRIE (Comninou & Dundurs 1975) #BWk, LA >T, #EEICIID R E

£, 1. BE70Oy 7 EENC L 2EA. 2. B - MEEOIRTAYERSE, 2ZBLAVWIEICEDET
IWERENEEND I LICRDE, AFEEAVEHERRE LT, ST —YDOMEBITKELABVESHRT AN
DRIBDM AR, £/o. AT — Y EHESNEITRY REBOGHIOHEINIZEMOEEICIE. HERE
BEEASICHBHAEABARERIISENTWE, IThoDZ sk, BlF—%, &<ICETIVMEIhTW
20, ARIBEROBEAIOTOY ZICELTWBRAIAEEAMICKHT L. HEEBRNMBREES L TUVRWT &SRB
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TNz, INSOFERIE, BT —SIHIBOBADEEMERT, —AMOBHICIE, REDOFAIEEH
THIRMHUBREEDFLHAONT, LVEDEDITEWS Y —VEBAEERT 272D ET VL% RRFIC
ToTWKENHBZEHTEIND,
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Models for crustal deformation associated with seismovolcanic event
in and around Miyakejima and Kozushima in 2000 inferred from GNSS
data

*Takahiro Akiyama', Shoichi Yoshioka®’

1. Graduate School of Science, Kobe university, 2. Research Center for Urban Safety and Security, Kobe University

1. IZL®IC
20006 H26A L Y =B E FCHEMENRELIRD., HEIORBE EEHICEMOEAZH > TEDEHME
BHidbtEABRALEN > TWo 7z, £/, Mw 6 ZEDENSEIRE LT, ZEEDGNSSEA S T3, AR

TRATHIO cmDIFEICHE D EMP. AMNTHRELIZERZEMEAEUNT 2R EFEEMBEHNEIET
BRI N, CO—EDHE - KFEBZ=—#EA N2 b EMK,

ZDARY MIDWT, Seno(2005)FILE(2000)DEMEAET IV EFEEETICKRELEZT IV F AV L
ETIICE > TEMDIEZEEIDKER D Z5RBA LD, FEHEEOERT—49 ZHBETE TLAVLAREMED
$H%., E£7=. Nishimuraetal. (2001)IEFEEE & AMDI0LL EDGNSSERRDIKDT—F EHWNTL4DD
NREAEWE LD, KINOMBREEZHATE TVWRWTEELH S, £ T, AT TIE. GNSSDK
FE-EFT—9ERAVT, FEHEE. BLUANTHAUAINAHRBEE ZRFICHAL D 2 ETIOEELEH
T

2. T4 LBRFE
BTICAW T — 9 IXE L HIBROH ~ DEZEE, F3RD1998FE1H1HA 52003F12H31H X TOFREHE
SEFEMA, PEH. FERMA D243DCNSSEAR DRI T—9 TH D, EERITHIRRICH D KR
(950241) &#E2 (960567) M2m& Lz, £9. BITICHERA LALBRSORERIT -9 oRD/H
BERERDE ML Y REBERIT—ID5BRELKL, MLy ROHERRBIZ1998F581HH 52000F6 A
6HETE Lz, AAIRY MIELZEMEIF2000E6 87BN 59A5HEF TORRINT—I M OKDHE, 5
12, BONEZEMEDL S, ZB—HEARY NTHRELZLEED MW 5.9-6.50 5 DDOMEICK 2IEROZE
MERRELE, I6IC. AARY M BB R TOEMD S, Nishimura et al. (2001)DETEBETILH S
HEINZEMEREL. AINOBREDEMT —FYICR/L T, HOTRICEZIRVEEA VT 7—Ta ViR
MICE > THET B &EEFAMI T,

.EREER

ZDEIICLTELNERMNTOKE - EFOELMT—4 I LT Seno(2005)DT 49 v FAY NETILDT
RYBOREIEMBERELT, A1 VT7—JavVICEWVITRYDEELHAERD, ZOER, BATA
WEIX6.9cm, FHOITARYEEIIcmERFY, EMABE—AY MY T ZFa—RiF64EHEESINZ, §
RV DAMEIE Seno(2005) & FIF—HL 72D, BB TIE20cmO—EFERITRYNMESITEY, TRYED
RKEIIEWDIRONT, oo AV T7—2avIilLBTRYDEDSROIETELEM & HRUNEAM & LLET
&, FEFXEBUAOKRINOEARTIKIFEAE—BLAEN T,

AEETIE, SSICFEEBOEMEAMOMBEE T — 9% LY LRI IETIERETDFETH
%,
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Estimation of block boundary around the base of the Izu Peninsula by
soft clustering of GNSS data

*Yuta Mitsui1, Satoru Watanabe?

1. Faculty of Science, Shizuoka University, 2. formerly at Faculty of Science, Shizuoka University

AER Tl BHDOETHE(e.g., Loveless and Meade, 2010; Nishimura, 2011) TEREIC/NTZDED

Hote, FEXEEMOTOY VERDMABSE., ELHIEROGNSST —4% (KERD)ICEOWTHET %, F
EELT, SEFEBANEATWS I 5 XY —2H7(e.g., Simpson et al., 2012; Savage, 2018; Takahashi et al.,
2019)2AWV%, FIZ. BBRART 952120V R —~"ZRKFHBIEZ 2 &R BIFRI—~D)F
BEAHETIVINISRY NV VT REBERATEIET, ENDVIRAYI—ICFIBT 20D EBHKAT —49 5%
ETBZEHAREICLTz. GNSST—4 DHIE & LT, 1997F58-2000F5H,. &, 2007FE18-201145F
1TED2HEICEB T %, CO2HEDERICIE. BAO—R ) v TARY NP =E8RIOKNILE

B, 2004 FACFREEHHMEORWEB L EDIFEELED . AMIROMBEEICKERFEEZRIFLTL

%,

AMBIOTOY IEIE LY I NISZRY ) VTR HETVL,. WEhhro 7Oy VA ADRBEL & WER
ROIPERRLUEREMICRY, ERARY MaIEO2HBICEVWT., 70y 7ETOEROMEIEFE &
HREBZEDDO ST, TRV VIR, [REXEME] [FEXEEB~BEHAR] [FEEESEL
R~EEZLE] O3D&ho7, BEMBEEEERY., FEFEOLA(WDY ZEEE)TIERL., FEXS
BEEALEAE DT 2L O RERNMEESI N, R E LT, Kik—SHiREEB L EEILKE IS L
TW3, ¥z, FE¥EmE] FEFXELB~BEHAR] 70y /0ERE,. [FEXEEIMR~EE
BibiE] [MPEEXEEI~ETEREE] 70y 70ERIE. FERBAUBMETEHLZ I EEHD

Mhotz, TFEXERMIM] 7OV IDTL—ILTL—RNIRTZ244S5—AEEE#HELLECZ S, 28RICE
BERERRShAN -7z, AEBOTOY /EFIRELZELTWEEEZOSNS,

(a) 1997-2000 (b) 2007-2011
35°30 © i@ 35°30 ° &
® o A
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A A
® o © % Aamm A PY P & A A
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AIA /!\\\ AL
. { . ./ \\\. . g/
Y A or ,\. “ A
o0l @ o B0 @ @ LT 0@
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Room C | General session | SO3. Crustal Deformation, GNSS, Gravity

[SO3]AM-2

chairperson:Ryoichiro Agata(JAMSTEC), Motoyuki Kido(IRIDeS, Tohoku University), Yusaku
Tanaka(Earthquake Research Institute, University of Tokyo)

Mon. Sep 16, 2019 10:45 AM - 12:00 PM ROOM C (Research Bldg No 8 NS Hall)

[S03-05] Direct detection of postseismic slip heterogeneity after the 2011 Tohoku
Earthquake by using direct path ranging
*Ryusuke Yamamoto1, Ryota Hino1, Motoyuki Kidoz, Chie Honsho1, Yukihito Osada1'3, Shuichi
Kodaira®, Yasuyuki Nakamura® (1. Graduate School of Science, Tohoku University, 2.
International Research Institute of Disaster Science, Tohoku University, 3. ENABLER Ltd., 4.
Research Institute for Marine Geodynamics, Japan Agency for Marine-Earth Science and
Technology)
10:45 AM - 11:00 AM

[S03-06] A possible strike-slip motion along the Nankai oblique subduction zone --
direct-path acoustic ranging at the Shionomisaki Canyon--
*Motoyuki Kido', Eiichiro Araki?, Takeshi Tsuji®, Ryusuke Yamamoto?, Yoshifumi Kawada' (1.
IRIDeS, Tohoku University, 2. R&D CEAT, JAMSTEC, 3. Dept. Earth Resources Engineering,
Kyushu University, 4. Graduate School of Science, Tohoku University)
11:00 AM - 11:15 AM

[S03-07] Width of the strain concentration in the San-in Shear Zone as observed by
a dense GNSS network
*Angela Meneses-Gutierrez'?, Takuya Nishimura® (1. Institute for Advanced Research, Nagoya
University, 2. Disaster Mitigation Research Center, Nagoya University, 3. Disaster Prevention
Research Institute, Kyoto University)
11:15AM - 11:30 AM

[S03-08] Attempt to detect intra-plate SSEs based on GEONET data (F3 solution)
*Yusaku Tanaka' (1.ERI, UTokyo)
11:30 AM - 11:45 AM

[S03-09] Detection of seafloor crustal deformation due to shallow SSE using ocean
bottom pressure with long-period tidal variability corrections
*Tomohiro Inoue1, Tomoya Muramotoz, Daisuke Inazus, Yoshihiro Ito*, Ryota Hino>, Kazuaki Ohta
4 Syuichi Suzuki® (1. Kyoto University, 2. National Institute of Advanced Industrial Science and
Technology, 3. Tokyo University of Marine Science and Technology, 4. Disaster Prevention
Research Institute, Kyoto University, 5. Tohoku University)
11:45 AM - 12:00 PM
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Direct detection of postseismic slip heterogeneity after the 2011
Tohoku Earthquake by using direct path ranging

*Ryusuke Yamamoto', Ryota Hino', Motoyuki Kido? Chie Honsho', Yukihito Osada'?, Shuichi
Kodaira®, Yasuyuki Nakamura®

1. Graduate School of Science, Tohoku University, 2. International Research Institute of Disaster Science, Tohoku
University, 3. ENABLER Ltd., 4. Research Institute for Marine Geodynamics, Japan Agency for Marine-Earth Science
and Technology

201 1AL A R FE R E GRILAE) ORMDESIE, FHEERAN/ZTEL TVWE I &N, BEOHFEH,
SELMCAR - . BIZE, BERMENRID—D TH BGNSS-ZEEAHR (GNSS-Acoustic) T, HIHhERR
ICK BHEMEBRMOBERREICKIIL, FIC, WMERZEOXRE N >-EHEF THEMEENI RN TH S
ZEHEBASMILIZBIZIE, Sunetal, 2014; Watanabe et al.,, 2014; Tomita et al., 2017). —A T, XZR
HIARYIZDVWTIE, BEABEARIEEHEEEZ TRATWRWED, TNETEANTER,N .
AR T, BEBZEHEE (Direct Path Ranging; LLFDPR) & WS FEAHAWT, HibhthEDRIRMDT
RYDEAEBIE L. THEBRICERBELEZ2OOFE NS VARV SETEROEZELITVL, TOEE
BREEBREEREDEEEE TSI ETERRAROZFEATH L. BRERIE, BE, EH, ESETHE
TERBATRINGDY, BEICBVWTUIBEEERENDOEEDOHENKET WD, Ih s B & FRFICEHE
T3, £, THEOEBOBEILERICE>T, TEIHWEDBEIIHBEYRICKRLITEHFAD &I
£oT, BBORBEAHNELD. COERNEILOREL, HEBRICEHRSINABRE & AAEFZ AW TERAN
ICHHIET 5. DPRIX, BEDORBAMMNEEI ZEBEN DEMMICIEA 2 Z LICRIFTWVWS. BFIZIFT kmiZE DEAR
BOSEIY X—MNLA—4—DFEE TEHAIA T & %(McGuire and Collins, 2013; Yamamoto et al., 2019). &
DEILEREOER AN EIRITZICIFLROEBHEENTARTHS.

BANL, HWEBIRYIEEL TOWASHEDRE, BELARKRWITARYARBINT WS ESEDD2ER

T, ZN¥N2013-20164 (2013, 2014-2015, 2015-2016FEDEF3EIIH 1T TEAE) £2017-2018F 1T
bhi., SREHOEBEMABECERICAL TEML—MNEELELE IS, WTHOBREEPICEWTD
BEELERIDOOLNT, DA EHRBHHREPIIRERDIANY ICEBRT 2EMBIANM>ZER5N

3. —HADBEERICHIFTBERTIX, 27.025.5 mm/yr&é WS BEEAEBROEEIRD Sz, EENE
BHICALTAEEEET DL, 31.426.4 mm/yrCEEISEARAATWVWS Z EICHS.
BEMEGERIEROMENEELTEY, ZOEITRREBE > TV EINMNITHATHS. B4FFEY, RIFE
WEZRBEDT—9h 5, KENOEBAZNLEEVWTWEHIERARL, SHEHICEL T, EEEaED
HEBWNICHEEN RO 5NE—AFT, TEHEMMNE TOMBERNICIIYIE L BIRTZ 2BEELARFNAILR
SNV EHDS, ADPREAEDERY, ZOBETOTL— MERMBOIFIZ IR TEEVWTWLWSIESED
Wl Erbh o, o T, AEHHBEARICITEZRRBRWIARNYITREEZTVWAN>LEE>TRWES
S, —HORBBEMIE, BEML SO TCHBENICHBRLARFEAR SNBWEMRAZL, ETICTL—ME
RMBINETCETCVEINMBERRTIEREATHS. ®o>T, AEANZOBIHICH T2 RBRITRYDET
ERATVWBDNEDDRELEFEETHY, & LAFHAOERNMEVTLWRVWME TS 545 EIELTY
niE, EBROEHEL — MNIXRBRTHESN/ZEULTHIARELELHD. TL-EBEEPTIE, BEBIBICE
BNRIANEFNT, DPREVANTA RO > TERNE<HB. £ T, DPREAIEIITL T, BERDHEIC
BHRIED / —RNEZEBE, Ihahic 3 Z & TEENRRZBYHEBEEERAEE (Indirect Path Ranging) =3
L. ThEHATHI LT, 5%, BERFPORBRUTAY OBANBEFIND.
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A possible strike-slip motion along the Nankai oblique subduction
zone --direct-path acoustic ranging at the Shionomisaki Canyon--

*Motoyuki Kido', Eiichiro Araki?, Takeshi Tsuji3, Ryusuke Yamamoto®, Yoshifumi Kawada'

1. IRIDeS, Tohoku University, 2. R&D CEAT, JAMSTEC, 3. Dept. Earth Resources Engineering, Kyushu University, 4.
Graduate School of Science, Tohoku University

T714)EVEBTL—MIEEARICH L41-65 cm/yr DEE TRIOITEAAATWS, ZORKAITEHIRHT
IEERFEDS30-50FICHRY, BMITNEDIE26-50 mm/yrilET 3 EHESI NG, ZOBTILRDIE. B
AIEBICERXRDE EBICHEEINDARESEEH 2P, HERICIEEEINTIC. MRLEThERaE L
T, HNEEESRORREEROES. $H2WVIBBMETHBERIC ) —THICLIVBESNTWSHRENEEH
%, Tsujietal. (2014) Tid. BEERONMETICTEITT 5. wedge boundary strike-slip fault (WBSF) D{F7E
ZEREELTSY., BIRBEADWBSFICHND ARAOHFMLA 7ty hED S, WBSFTOETNEFDRE S
AHEZHREOEESE LT 20 mm/yr BEHZ ERBEE->TWS, LA L. ZhAEES ) —TROHME
RBEIZTHZ ML, HWEBRHNSEIFTIHEENTERYL, TIT, BxISEEBZTEREEICK 2H7RE
FOREHAS 7)—TOEEEARDZ&ICLT,

WBSF & HIEBEANRET 5K FEHN3000mDEEICIEDAIRARE L. 201656 A H 525 DEHGE
AEERE L7z, &EMRIZ1000-2500 m TIRA - WBSFE X/ KD ICERE L. WBSFIZIFEITT 21 NEBH
HNE, BERRELCE L THRAOGNZWREE Lz, REOHMBRIABLEER>TEY, BEX%ZRLDD
AR %8 (T 5 7-0IC, ROVERAWTHRICERE L,

2019F 1 BICHEI A S EYVBMLICKWERL., T—9@BT%E1T o7, Ny T UNTINBZETOD2ER, IR
TOEBTHORVWERT —IHBON, —ATERBEICAVSEREFDT—41£3000 mDKFEIZL T
FBHTAREVWRATO2CICETZBANRONA, ERABTEFELFERT 270IC1F. EiFEHTOR
EEENIbE—L Y N THBIEHRNHIRER DN, MIHEDEETIELDEVE0.1CREH Y., B EREIRLE
BZEEDRENRET, FEFERSENTOEBRRDEBIAN1000 mOEIZTI0 cm F2E. 2500 mDEIR
T20cm BBEH>TLE o7, LAL. 1 EBORYT—9 OLDBRFOIRICK Z2ERRECEE IHR-2
cm/yrDREETEHZRI TR TH D, BENLBITHERISIZ. BABERNTOEENR I ) —TOEEIXRS
N, BITNESHIIHELMNEROPCERRMICKEL TWS I LaXH TR o7, BE. KERE
ERILAZWRNICHIET 2HE25THTHY ., SBRIUYBEOSVERNAEICR S LHFINS,
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Width of the strain concentration in the San-in Shear Zone as
observed by a dense GNSS network

*Angela Meneses-Gutierrez'%, Takuya Nishimura®

1. Institute for Advanced Research, Nagoya University, 2. Disaster Mitigation Research Center, Nagoya University, 3.
Disaster Prevention Research Institute, Kyoto University

The San-in Shear Zone (SSZ) is is a "N8OCE right-lateral shear zone in southwest Japan with a 30- to
50-km width, where seismic activity and high strain rates have been observed. Although no major active
fault is identified in the SSZ, deformation in the area can be modeled by assuming a 5 mm/yr deep creep
on a vertical fault with right-lateral motion and conjugate Riedel shears within the shear zone can
reconcile the seismotectonics in the area (Nishimura and Takada, 2017). GNSS velocities are well
explained by a model having a deep creep on a vertical fault plane, however, it is not clear the extent of
the shear zone in the lower crust or how the overall E-W trending right-lateral slip is accommodated by
the active faults within it. Thus, we evaluate the width of the shear zone beneath the SSZ utilizing the
available GNSS data in the area.

We analyze daily coordinates from continuous GNSS stations in southwest Japan from 1 January 2014 to
31 December 2018. The network is composed by GEONET stations and original stations in the SSZ
operated by Kyoto University since December 2014 near the source regions the 2000 Western Tottori
and the 2016 Central Tottori earthquakes. Precise daily coordinates for the GNSS sites are calculated
with the GNSS-Inferred Positioning System and Orbit Analysis Simulation Software (GIPSY-OASIS), version
6.2 using the Precise Point Positioning processing strategy with ambiguity resolution (Zumberge et al.,
1997; Bertiger et al., 2010).

We utilize the horizontal displacement rates distribution with respect to site 0344 (35.09°N, 134.599E) for
our analysis. Two major earthquakes affected the crustal deformation in the area during the analyzed
period: the 2016 Kumamoto earthquakes (M, 7.0) and the 2016 Central Tottori earthquake (M,, 6.2).
Coseismic and postseismic corrections are applied for the perturbed stations.

We estimate the width of the SSZ for Eastern, Central, and Western Tottori by assuming parallel vertical
dislocations below 13 km depth (Omuralieva et al., 2012) in the shear zone. Optimized models based on
the horizontal displacement along three profiles reveal different widths of the shear zone (i.e., 72 km in
Western Tottori, 38km in Central Tottori and 55 km in Eastern Tottori). They suggest that ductile flow in
the lower crust is distributed in a channel beneath the SSZ. However, models with a single vertical fault in
the middle of the shear zone are within the data 2 sigma confidence interval. Current GNSS network
provides a limited contribution to constraining the width of the shear zone in the lower crust.
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Attempt to detect intra-plate SSEs based on GEONET data (F3
solution)

*Yusaku Tanaka'
1. ERI, UTokyo

AO0—MEEFENS, AREOEEOHEL Y RVEERTRET MHMEIX. TOREHICH L THBRERR
HE, ERIRMHE - #ME), RO—RY Yy TARYKNSSEICRITESNDE, TORTHESSEEFRERVEBR
T—ILTHEITL., TOBRICIEEEL LTOGNSSAAVLNT WS, ZO—HETF—9X—2(
http://www-solid.eps.s.u-tokyo.ac.jp/ “sloweq/ )IC & 11X, SSElE. ThETEICTL— MERTHAZINT
HY., AETORBEAIZILEE TCEAINAZER LHMRVWGHE - HE, 2014, JpGU; Ozono et al.,,

2015), L — MERBEIDSSEIE. FIZIET L — MERLEICSSEA R THRUMBAIRE T 2E CTih EDEAIR
BROMEBICH ITEMBEENFRATES LIC, HEIEREFEFHOBARIPBA L AEICEK ENEFT
%, 7L—MEREDSSEIE., ZOFRICH>TY I FIVEFTETHRENTETH D, —H. HE
SSEld. RETIMEARET 2FEHLIRETHY . WREHFAROBEAROFRLEH L <. AESSEN X
BMCTRELILGEE YV TV ERADZBAROHBERENLDEDICAHD, ZDLIBEAD, INETHE
SSEDMHEFNATKBRONTWAEERTH 5,

Z I CTAME TR, ELHIERIIREET 2GNSST—4 (GEONET, F3f#) & AW T, T TR 3 [FEBBE]IC
Mo THADHBREE 2 SIFEMICAEL. TOMORESSEOREEE &5, AFERIEFRETFBEERTFEY
BRIDB) X THETLTH Y. INFTICHREESSEDRBEMD RO 2B+ DMBREEDRE ICHKII L, FXF
ETI, CORBICODWVWTRET 3,

2L, AFRBHBEET— S ICOAEDVWTH Y, BB LB EE N AESSERRTH 2 EMEST 2T
ERRFER TR TH D, NESSERFEDAEMENIEICEVWI EZRTLHICIE. S, FIX IETREH]
ICB T BR CIGMTORBERMEBIOREDEERELZEEL TV IENDETH S,

ERr3 i)

(1) #—ic. F3REFA L CAADOKTESHOMBEHRBOBRIIEIERT 3, ZORBTIBEOREL
SEAEEEDARV, (dE)2 + (N2 OFHR(AE, AN IE 2 RHEZEHBE LAXEHR)2AV 35
T, WREBOREARICKFELETICY T FILIRETE S,

(2) FR LB RIS LT, — 4~ RIBOBBRFRBRZER L. ZORERBOHR T(PRIE +/- 3xH R R
ZE)DHMHMUICAB LT -9 Z24NEE LTHRAT 2,

(3) F3RDBFRINCIE T ¥ 7R, HERFOMBREE., XLEHICK 2HBEELREICE > TRERIS
INd, COFEFEIAFARTIE/ A XERDLD, ZOBEET, TITBBR[RBREEKL. ZOEBR
AR EBEICDET S, ZLTHIHEBREDBRAICRNFEETCIRERE T4 v T 1 V7T %, AIFEDORK
e, BEDBFEDELZREEY., TOEE2MBE, ZOEN, HEIBELZBIATVEIEGEA, TOEDLEFFR
ERABEET S ERML T, BRABROEBRELUBRIRTDOT—91D, ZOMEEZELBIC, L. THICIZE
EAREVWENSBRERIREIN, NEVWERERFTERGAH LFECHBETERVEWVWIRELNHZ, £
TARELRELLBEEBR IS LA SHEABEYIRLIT,

(4) TERmEME LFERINICHL, RQEBLUAET. BE. ANEDREEZTD.
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(5) 0=10BDHYT V7149 —%BRAL. BRIZFTEBILT S,
(6) TR LERRINDHPT, VI FITHOMBESNERET 2502 5,

(7) T TROBBRESIME SN ARAREZET. TOEESTRURDOA, 4RHRULTRRICS Y
BohRRESH N MBS N/GE, TITHRESHZ2RELET S,

(8) MH S NAMBEERICOVWT, FRAKRTRALRA - AR - LTARAOMBESEZREL 5.

Q) RE® SN/ MBEB 2 RAESSEICE 26D ERE L. ZOMBERES 2 SRR RELME = BB E TRD
%,
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Detection of seafloor crustal deformation due to shallow SSE using
ocean bottom pressure with long-period tidal variability corrections

*Tomohiro Inoue’, Tomoya Muramoto?, Daisuke Inazu®, Yoshihiro Ito?, Ryota Hino>, Kazuaki
Ohta®, Syuichi Suzuki®

1. Kyoto University, 2. National Institute of Advanced Industrial Science and Technology, 3. Tokyo University of
Marine Science and Technology, 4. Disaster Prevention Research Institute, Kyoto University, 5. Tohoku University

EFBET COMBESREZBENE LLBEENRUVEZRINLTVS, BICBETOXRMBTRET SR
O—2XYy 7OEEROHEEICKRL T, BELDOGNSSERBDATRA+2THY, ELDOBEEASFHIEER
BREERY ., AMRTIRRBEHICRESNIOBEENFRZFICEENIBFEROENEISICERT 2. &
ICRERBEIKS (BH2BULE) ZRET 2 I ETRBRAO—R) v TS BEOLTEHZEEL <
BRETBFEICODVWTRERS,

BERTHAINZ KERIEBELDBKOEICKEZIKET 2, BEENFGFIEREOMBES (LTE) 25
WA RRETER T 2— AT, BRAIShZ2ENEICIFELOSENEBKER EHBEHUADORDEESEN

%, BFEEROENEIZ. BASNDIEMBEERDDFTHZDEIENKE L, HIKD B & CEILUA
DERDSRBIEBMIMDICHITOND, LIRS ITEABPONS (2BXRHE) cREHOKS (2B
. LU TREBEIRD] ) "EEND, AR THERRETZ2R0—R Y v FICH#D HRELe) (FuERE
Moy ADEE) ORBFTTIE, HREENS & RBIEIKRDS ODREHRDIEIFIE—HT 2720, REHEH
WD DBRELTAIREL D, LHOLADS, H£1THFE (Muramoto et al.,, 2019; Hino et al,, 201374 &) T
RS NIENEDI SERABORSI KRS EIEFIRS M BRWTE Y., REBFEIRD IEERE L TULAR
LY,

Za—Y—5VREISUFEMAATRIC2014EH 5201 7EDHRICKRE S NI BEE HETRRER%E BT ICH
Wiz, FERIR D DEEICIEEFEETIL (Inazuetal, 2012) #FAL. REABPEYHRDDOFIEICIE
BAYTAP-L (Tamuraetal, 1991) #{FER L7/, ZDHER. REABBIZENLEHEISBRETZET, H3
HRAR T, RAMEIZMRET 2OENEORRINCLHENTEERENT10%EE (0.1hPaf2E) B L
oo B TCIE, HESNARASEVEETTIVEEICLZREARBYELLE L, HESIN/IEDOZ LM AR
T3, 51, RAGEYERELEZEHEZBVT, SRABRBICRELZZAO—RY v T (20155

9A. 2016F11BAY) ICH LT, BEMBEHOHEELToERETTFETH S,
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Room C | General session | SO3. Crustal Deformation, GNSS, Gravity

[SO3]PM-2

chairperson:Yo Fukushima(lRIDeS, Tohoku University), Shun-ichi Watanabe(Hydrographic and
Oceanographic Department, Japan Coast Guard)

Mon. Sep 16, 2019 2:45 PM - 3:45 PM ROOM C (Research Bldg No 8 NS Hall)

[S03-10] Construction of the sea-floor geodesy network in Nemuro-Oki, the
southwestern part of the Kuril Trench
*Yusaku Ohta1, Motoyuki Kidoz, Ryosuke Azuma1, Makiko Sato1, Syuichi Suzuki1, Ryusuke
Yamamoto', Hidenobu Takahashi', Yukiho Kimura', Hideto Otsuka', Chie Honsho', Ryota Hino",
Mako thonog, Kazumi Okada3, Yuki Aota3, Hiroaki Takahashig, Shinohara Masanao®, Fumiaki
Tomita5, Toshiya KanamatsuS, Kan-Hsi Hsiung5, Takeshi llnuma® (1. RCPEVE, Graduate School
of Science, Took University, 2. IRIDeS, Tohoku University, 3. ISV, Hokkaido University, 4. ERI,
University of Tokyo, 5. JAMSTEC)
2:45 PM - 3:00 PM

[SO03-11] Preliminary Report of the GNSS-Acoustic Observation Using the Wave
Glider to Detect the Seafloor Crustal Deformation
*Takeshi Iinuma1, Motoyuki Kidoz, Yusaku Ohta3, Tatsuya Fukuda1, Fumiaki Tomita1, lwao Ueki'

(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)
3:00 PM - 3:15 PM

[SO03-12] Validation of SSE detection capability of the present GNSS-A observation
network
*Yusuke Yokota', Tadashi Ishikawa® (1. Institute of Industrial Science, University of Tokyo, 2.
Hydrographic and Oceanographic Department, Japan Coast Guard)
3:15PM - 3:30 PM

[S03-13] A compatible format for preprocessed GNSS-A seafloor geodetic data
*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)
3:30 PM - 3:45 PM
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Construction of the sea-floor geodesy network in Nemuro-Oki, the
southwestern part of the Kuril Trench

*Yusaku Ohta', Motoyuki Kido? Ryosuke Azuma', Makiko Sato’, Syuichi Suzuki', Ryusuke
Yamamoto1, Hidenobu Takahashi1, Yukiho Kimura1, Hideto Otsuka1, Chie Honsho1, Ryota Hino1,
Mako thono3, Kazumi Okadas, Yuki Aota3, Hiroaki Takahashi3, Shinohara Masanao®, Fumiaki

Tomita®, Toshiya Kanamatsu®, Kan-Hsi Hsiung®, Takeshi lInuma®

1. RCPEVE, Graduate School of Science, Took University, 2. IRIDeS, Tohoku University, 3. ISV, Hokkaido University, 4.
ERI, University of Tokyo, 5. JAMSTEC

201 T EHRALH A K EEH#E(MO.0, LUTFHRILHHE) TIELGNSS-FEFEAS AN (LT, GNSS-A) ¥, BEK
FEEHC &L 2BEMBREHHUNICL T, TL—MEROFESHHKMLUZETEOMABRZ 2 RKELRMBIANRY A
FLTWEZE, SHICEFDMBINYMNEBHETEEL CWAEZENBWEETHLMNMIA /. 5L
7L —MERERHETORIRYARETI2ERA I FIFLAEISEBRT & 1F, BERMEORER
RDEREFEDHZ ETEETHY, HIChoFICESIT2BEARMEE OBATE1TD & IFHEDLS KM
BREOEDOICHBETHS.

FTEBEIL BEREBEECRALKEETL— IMEHFADHBTHY, M8V T ADERMEN+ESHCIREH &
WoZeBEITXAV MTRYERLEELTWS. —7A, EEEBHOSHSEHNS, 17HIEIC, +B - BEHhom
TIOAVMNERIEL, ISICTL—MERERBTRELRITRUNMELD LD BRBERMMENKRE L TV THEN
PIEFIN, ZOITARYBKKXD201T1FRILAHME & OFELUMELRE TN T WS (loki and Tanioka, 2016).
IO LEBELS, RILAKZLIABEKRETIE, TEBEREHRICHSIZEEDTL— NEEEOXRAA B
L7BEAMENBEOREAHRRTER L. EAMICIZ2019F 7 BICEBRINARILEFEERAEHE
fih TEHER] OHBRFBHEKS-19-12fBICH W T, 3EFTDGNSS-ASR SRS L C1EfOEERZ L8
(ADM) BB DERE & 1T o 7=

AETIIHAE T, EXNVOAT7ERAVERRICE 2 BRHEMRE L 2B CEEL . £, BEKE
SORKY 7 NOBELAENE LI-BCREMERNEZOBEKEEN Y RFTLDTONY 1 TH#OBERIT
RBETo7. 51, BRABE-TEBERADOME - MIEH4IBETZ 2 2BMNE L, HEEFLRE
EHESADHRBLEREL TWS. LUz —T77 545 —IC& 2 REBENGNSS-ABRI D 7= 8 O EREH
HEERLE (BRB - ftt, AKR).

BIICKS-19-1288IC B8 W TIREHICH R L 7-GNSS-AB IR, ADMERA RSO ROm%ERT. GNSS-AE
BlRIE, BEMICERTZARICIEIREHRHRLAE. TOOE02REEAMNEICHKEL, 1TRITEHAATK
EETL—PMOBBREREOERANZEMNE LT, BESMELY SEAICKRELAL. SBASIE3/ELIF4FD N
FURARVET—ICL > THER SN, RERICHEAOMEN S VAT 12— —%2HVAEBBHANICLZE NS
VARV MBS LY, ET7 LA DWPUBHED-ODERENEEMHL /<.

ADME RIS I, BEBSHEBEVWTIIBEERZHREL, IB2BITLAADKXEES L — ML, TEEBEAIRTEIC
RELKE. ADMTI, BEBETERO/IANBZIVELNHZD, HONMLDODFELAEMICERICKRET
ZRENHD. TDEHV 1 VFTEHAZEEZRY T, HROBENDRWVEETHIVET I &IC

£oT, FPELLEMICERICREZITo. RER, MEIOSEFKDAERERZITV, ADMBRRET, 48
BISRIEICHRII L TWS Z & %A L.

S1%, GNSS-ABAIRICDOVWTIE, TFICTORECHEETRYIERLERNZTV, HICTL— MERRIICH T
ZEBICOVWTHLMNMNIT R I EABIEYT. ADMERISRICDOWTIE, 2FHEREEDEREAICE>T, 7
L— MNERRERSICH T 20T HEROEETMA BIEd. RXRTIE, LVHEBLBANBRES LU, BHEFSR
EFTILBONTWVWERT—YDEENRBIEREICOVTRETZ2FETH 5.

HEE  APRO—BRIL, KEOBERICEBRY 272 OMB XL AHFREE (F2R) OXELZXIFTIThN
F L7, £LKS-19-12MBOEREICE VT, RILBFERRAEMAMR FHEL] OREEICIIZOXEE
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REF L RBHWLLEY.

41°

144° 145° 146° 147°
KS-19-1 2B TR B LI=GNSS-AEE m B L UADMERE = DR E. R0 LIEHFTERGNSS-AEE =, £
7ROV LELSADMERIIR RN End. IPDE R ILIoki and Tanioka (2016) TE o+ - 1R =&
BB O BEA R Y. EE=ZAFIES-net, BEAIZGEONET, # L JEBOHIENHGNSS-AEHIc B1F5
B EEAEGNSSERB R EF NE IR,
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Preliminary Report of the GNSS-Acoustic Observation Using the Wave
Glider to Detect the Seafloor Crustal Deformation

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

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

T, GNSS-BHZEAIEHKEARDBEMREZEED (LT, GNSS-AEH) IC&->T, 7L— MNEOEE P
ERITARYICLKIMBEFNBETIRAONDLIICKHR>TER., LHrLiads s, GNSS-AZBIDERIC

I%, BLTOGNSSHINI, RV, BEN S VARV Y—EDBOBERAUEATIOOBLTSY NT7+—~4A
DRETHY, TNETEIESMHMME L IIMMAOHIETICHZ TAHABAVLNTERED, BEAMMOKE
M, BROSHEELICRAZZITZEEEHIC, BAEEIRNDEREEZHIFTLE>TWVWEDONRKTH
3. ZhicL, BEMREHEIRDELICHEREBEINZTA EHVWTONSS- AR E#T>2&IC&>T, Y
TIVE A LMSBEMBEEFOMRBE AT -OOEMERNEDSNTWVWE Y, BARIEELIFTHREO=REZE
ATWEBEMRLETEHEUANSIANTICTA ARETDICIERLEASIVES RS, FI T, B¥NRARM
BERIEKRETIE, ZHOBASICHTBCNSS-ABRAOEEELLEERT AL, BAKEBVZREEEN
GNSS-AE B = RET 2O DOEMARICHATRVEL & L, 2019F7B ICEREI N /=KS-19-12fiEIC
BWT, 9x—7554 5 —%B/-GNSS-AZ A % REBRIICIT> 7=,

DI—TUSAF—IFFELISENRT7O—MREKPDITSA YO OEBRINDG. AGHAREICLZEN
ICE > THIEZITY, SBRICEZ7O0—MNRUT IS4 —DLETEIZHENICEZ CEHENICMITT 28AE
BTy N 74—LTHD. MPREVEE LAV HORBEIOF LEANATRETHZ EEHIC, BASICHSIT
IERERVCEERT7 L1 ATORHER, SARBORECAISEEM S DERENEE W >/ EF % BE
MICITIZENTES., BEBEAENLTELNASOI Yy 3 VEEBNARETHY, RBRIO—RFDERD
FY - A T7CMBORENHRFAIETHS. SOIIUTORZEEE LTV RATLOREEEITV, ARSI %
EiRIETERL .

1. BEMRZREHHEAIIICEWNT,

(7) 78— M EICERELAGNSS7 VTR 70— NRDTY v A OANLDT—YERMBTEHI &

(1) BBRARICHEESNTWEIBEN S VARV Y —%2EHIEEZ &

() TH#HEEOHVE, —EHERRTEEANERESEZREL, BN VARVI—DLOEEAEES%
ZEL, BT dIE

2. BRUBUBRZHRUREZBENICBEL, BHRICBVWTERESINBEARNICE X2 L

2019 7R3HM S 13HICAT TiTbN T/, RILBFERRAEMREM [FENL] OHRAFAME
(KS-19-12) IZBWT, BIEMMERBER LV —T 7745 —2RVWERENZERELZ. RILKENSE
AEAICRE LLCO2BRARICEWTHRAL TONSS-ARAZRKL, BTRIISFERPICRES N/GO3&
ARICBEIS € TONSS-ABRIZERET 5, CWIEEDD EICREREZIToL. BRELT, BRICEX
nd, GORARNDBRERVIZ I TORAULZIIET2%2FAN oD, GOEAKRTOERR, WL, +
BHOBRMBARERNDOBHICE > T, AIROBREZENTHIEANTEL. HICCO2BARICEITS
VI—T703545 -0 RY. AMOBREROMAHIIEBEREZERE LTEY, FOLERMEICEKE
SNMRZEZ8DFE L IFHFFE200mIFEDAFDMEZIFEAEANE I ERCUNTVWEZ ENRS
0B, BELET—FICDOVWTRRERBFIHRTHY, MERRLAIICSVTL, BENLHETERICOWT
tHREITDTFETH 5.

BIEE . AR O—EIT IR ARAE26109007DEIR A Z T TiIThbhE L. &/, vz —T55145—DE
ERUCERICBLTIRA - ZHAWEEWE, RXet<) Y - 9—2 - v R VOREBEREBK, BEER
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K, MKESKRUEHBRAR, G0, RIGBFERRARHFRM FHEL] OFRMESRUKS-19-12fitiE%E
PRI RE SALICR BB WA LT,
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Validation of SSE detection capability of the present GNSS-A
observation network

*Yusuke Yokota', Tadashi Ishikawa®

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

GNSS-FEREEE A N(GNSS-A)IC & 2 BEMBESEARMIERPPR T —ILICE T 2 BEOBEE L HBRE
5 EmICRH T 2 2 NN TESH—DEARMTHSD. INETIC, FLHBEDOERLMBRES

1%, TORVDEES, BEMN S 7AVWCEAZRSBBEAVOEFRELEDET OO TEELRMEFNMEZIR
HLTHY, WEZCBSVWTEEREEZR >TWVW3.

EE, GNSS-AIZERY AT LDEE EEEK, BT AT LDRARIER, cmA—5 —DEHEETER
T DB LEENGARBTEEEIICR Tz, 72EZ2E, BAEEAALIES7-ODFTEY R TF LRHEY
vIal—YaviRE, BHEEREEOEREDEME ZOREAENED SN, 2019FRFRTIE, HA
ICE>TEWHAKRKZVWEDD, $EEIF4-10E/F, BEIF1.5-25cm (1-0) ZEMLTWE. IhilL
Y, fERIFRZONDD S /-IEEMHDOBEMREHNGEHE2EEORETRIMT 5 ENTREE B> L.

2018FEECOEAKRICIK, mEBEMN Z7AVOWVW DHODERIM S CTI EMEEDOMBZETH EEZOSNDES

RRERLNTEY, HhRYEEELREDOANSABEEAEOE CHARPRBICE >TIEFIEAESHELNTL
3. #Z T, Nishimuraetal. [2013, JGR] 5% C c-AIC [Akaike, 1974, IEEE TAC; Sugiura, 1976, CSTM]

EFRWEERNAEICL ST, INOSDESOAHETY, SHRKEH, KFEKEHS, EEHSOIFEFHICOWN

TIHMEHDOHBEELMETNICKLESL L, SSEICLDEDEHEINDZZE D> TWS.

INLDESRBE HBIETDSSEICL ZMBEBD S LEARRESDOANMRHINTVEEEZI LN

3. Sk, BUAMOER, MOBAFERICLIBREOBRCPREOTEDHEREZTo>CWCLET

IZ, GNSS-ABRIEDSSEREBREN ZBENICIBEBL TELEN’H . F_TIE, RUT—SICL2HEHRKRE
EEDT =4 ICHT DMEHREDRERN S, BEMBREIFHOREENICOVWTOFTEEZITD.

IRIRDOGNSS-AFBEICE VT, REDBENERINTWEIBAICEIT2HIRELRUT —YICL 2R
TIHAELE. FfUT—YXREOERENICEDE THEMICREEZSZ TEXRT S. 51710007 —R
FEEDRLUT—FICWH LT, c-AICICE BB ATV, HBEHASTHIEIDNERELTWL. ZOEREN
5%, 4-5cm BEOHBLEHERMT I EIITESZD, ThUTDBE, BROKPERY RIS
BOTLESZENREINE. FLEWK OHWOBEHDOBREE A SCRUT—YICR L TETIVIICLIEE
BOREREZABTLLE IS, HEHROREREMEVWI LRI NL. ThIZREOHAEENRARE
THBEZENERFRREEZONS.

EHET, TZNFIOBRISDERNDRERERIIET o7/, BRI EDERIT—ID5, W D2HDT—4
ERAVTHRBEHOEELRELLEOR/NASA—IDREBELRIIL. ZOB, AVWET—91%<
BRoTHMBLEHICAT IHENRNSA—IHINELELTVWBIESEIERECEAMS, T—9DREICKY HE
ICHENRS A= DN TREICRDIZFEISEREDOE RS TH S, TORIEICEY, & XIEASZT (REBIRD
HA) EHYGT (HAEDHE) D2RAE BT 2L, ASZINEYRRETHB I &b D, HE2ERTEHEL
TLEDZDEVDORFICOWVWTIE, BHFEEBEUNDERESHTCSERRIIT I2HENH 5.

7o, RIRDCNSS-ABAMWOEEN =ER L T, Kik [2016, RMF ] & RHRDFE TSSEDRHEEDH
EEEELL. ZORRISIEHEDBEESRFEETOSSEORBEANHLICEONLEMRIRTES
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B, REFELGREEEC, FAROIERNROONSD.

SEH -

Yokota, Y., T. Ishikawa and S. Watanabe (2018): Seafloor crustal deformation data along the subduction
zones around Japan obtained by GNSS-A observations, Scientific Data, 5:180182,
doi:10.1038/sdata.2018.182

Yokota, Y., T. Ishikawa and S. Watanabe (2018): Gradient field of undersea sound speed structure
extracted from the GNSS-A oceanography, Mar. Geophys. Res., doi:10.1007/s11001-018-9362-7
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A compatible format for preprocessed GNSS-A seafloor geodetic data

*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-ARfiT & A W oBERIME R, BLEREZFPAESE, BHOBEATEREINTWS, S#ETELN
7=GNSS-AT—9 R ZNThHBED 7+ —< v N TIESh, MEDIL—F >V TUE - TSN 3, 5

T, GNSS-ABRITICEVWTRHEERZT—4IXRAIE LTHAFRICEISRW, Z0EH, HE LEREDH S
GNSS-ADT—49 7 +#—< v MHMER ST, BROBUNEROT -9 2 EELBELEY, ThENOMET
ARNSTFIUTHREBLIEY T EEVSEENTREICKD, I5IC, T—9 71— v MAEENIK, GNSSE
BIDRINEXD & 5 12, GNSS-AFR A= EHE L TWARWAFRE HGNSS-ABIT A BIRTD JEABRRICRY, R
DJEHENELN D EELHFIND, 22T, AARTIEET, GNSS-ADBFICEWTHEERZT—F

Y NEUTDOELDICEEL A,

2019FMAEICE VT, BLRLZFOERET 2 BERMBZEBHHEN CTHEMICEVWTEEINZETFT—¥

i, (1) BEREET—4 (200kHzH>F)>o) , (2) g8EsHHT—4 (10-20HzH > 7YV

), (3) GNSSORINEXT—%4 (RHzH#rv7FY>v4y) , (4) SFBJEMEXBT/CTDT—% (1 mEDK

B-EYREIO77A4LT—%9) THE (HREVI/ER) . BERUBOHEN (LUT, BABMREN) IC&
WTIE, ETIN50ET—9D5, &F2ayv MIBTZIT—92MHET20ELN,H D, BAENICIK, RITO
BUERFICEVWTRELRTF—4ELT, Yav hZTe&IZ, Yav MND CBERES) , Y3 v MNREEBRY
ZEED, B, NSUYRAT1—YMERVAIEMODES (FNEFN3HD) , ECICEREEERICM

Z, FDY Iy "hHEFNZEUEY MBS (—RICIITZTZTELTRIZH) D17 A—95HET S

(HPBER) . B8, ZITHAIPDBICRZOIETEFELREBOEREHRE LTETIELTWS

o, RUOBEAMIKEYDMREFHIET 27-OTHY, BEMORBNREICARZDIEICGNSSTVTFH - TV
2T 1—YEORERE (MSYRTa2a—HHBNAMTR) 2#HETZLHTHD, £/, ¥av NRERA
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Room C | General session | SO3. Crustal Deformation, GNSS, Gravity

[SO3]PM-3

chairperson:Takao Kumazawa(Earthquake Research Institute, University of Tokyo), Yo Fukushima(IRIDeS,
Tohoku University), Shun-ichi Watanabe(Hydrographic and Oceanographic Department, Japan Coast Guard)
Mon. Sep 16, 2019 4:00 PM - 4:30 PM ROOM C (Research Bldg No 8 NS Hall)

[SO03-14] Creep rates along the Philippine fault, Leyte Island, and possible repeating
of Mw™6.5 earthquakes on an isolated locked patch
*Yo Fukushima1, Manabu Hashimotoz, Masatoshi Miyazawaz, Naoki Uchida3, Taka'aki Taira* (1.
IRIDeS, Tohoku University, 2. DPRI, Kyoto University, 3. Graduate School of Science, Tohoku
University, 4. Berkeley Seismological Laboratory, University of California, Berkeley)
4:00 PM - 4:15 PM

[S03-15] Geodetically estimated location and geometry of fault plane involved in
the 2018 Hokkaido Eastern Iburi Earthquake
*Tomokazu Kobayashi1, Kyonosuke Hayashi1, Hiroshi Yarai' (1. Geospatial Information Authority
of Japan)
4:15PM - 4:30 PM
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Creep rates along the Philippine fault, Leyte Island, and possible
repeating of Mw™6.5 earthquakes on an isolated locked patch

*Yo Fukushima', Manabu Hashimoto?, Masatoshi Miyazawaz, Naoki Uchida®, Taka'aki Taira*

1. IRIDeS, Tohoku University, 2. DPRI, Kyoto University, 3. Graduate School of Science, Tohoku University, 4. Berkeley
Seismological Laboratory, University of California, Berkeley

Shallow active faults commonly repeat cycles of sudden rupture and subsequent silence of hundreds to
tens of thousands of years, but some parts of well-developed faults exhibit continuous creep
accompanied by many small earthquakes. Discovery and detailed examination of such fault creeps on
land have been in a rapid progress with the advent of synthetic aperture radar interferometry applied to
satellite data.

In this study, we measured the spatial variation of the creep rate along the Philippine fault on Leyte Island
using ALOS/PALSAR data acquired between October 2006 and January 201 1. Prominent creep of 27+10
mm/year was estimated in northern and central parts of the island except for a locked portion in the
middle. We compared the creep rate distribution along the fault with the slip distribution of the 2017 Mw
6.5 Ormoc earthquake that occurred in northern Leyte, estimated from the displacements mapped by
ALOS-2/PALSAR-2 interferometric data. The estimated slip of the 2017 earthquake amounted up to 2.5
meters and to moment magnitude of 6.51, with the dominant rupture area coinciding with the locked
portion identified from the creep analysis. Teleseismic waveforms of the 2017 earthquake and another
event that occurred in 1947 (Ms 7.0) exhibit close resemblance, indicating the same locked portion
ruptured repeatedly with a time interval of 70 years.
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Geodetically estimated location and geometry of fault plane involved
in the 2018 Hokkaido Eastern Iburi Earthquake

*Tomokazu Kobayashi', Kyonosuke Hayashi', Hiroshi Yarai'

1. Geospatial Information Authority of Japan
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SEH :

Kobayashi, T., K. Hayashi, H. Yarai (2019), Geodetically estimated location and geometry of the fault plane
involved in the 2018 Hokkaido Eastern lburi earthquake, Earth Planets Space, 71:62,
doi:10.1186/s40623-019-1042-6.
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Room C | General session | S19. Seismology General and Miscellaneous Contribution

[ST9]PM-3

chairperson:Takao Kumazawa(Earthquake Research Institute, University of Tokyo), Yo Fukushima(IRIDeS,
Tohoku University), Shun-ichi Watanabe(Hydrographic and Oceanographic Department, Japan Coast Guard)
Mon. Sep 16, 2019 4:30 PM - 5:15 PM ROOM C (Research Bldg No 8 NS Hall)

[ST19-01] About action of disaster prevention measures research of NPO Research
Organization For Catastrophic Disaster Reduction(CDR)
*Kazuo Yoshida' (1. NEWJEC Inc.)
4:30 PM - 4:45 PM

[ST19-02] Characteristics of seismic activity before and after the 2018 M6.7
Hokkaido Eastern Iburi Earthquake
*Takao Kumazawa Kumazawa', Yosihiko Ogataz, Hiroshi Tsuruoka' (1. Earthquake Research
Institute, University of Tokyo, 2. The Institute of Statistical Mathematics)
4:45 PM - 5:00 PM

[S19-03] Disaster prevention administration that can not reach a huge earthquake
*kazunobu tani' (1. bujisoukenkabusikigaisya)
5:00 PM - 5:15 PM
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About action of disaster prevention measures research of NPO
Research Organization For Catastrophic Disaster Reduction(CDR)

*Kazuo Yoshida'
1. NEWIJEC Inc.
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Characteristics of seismic activity before and after the 2018 M6.7
Hokkaido Eastern Iburi Earthquake
*Takao Kumazawa Kumazawa', Yosihiko Ogata? Hiroshi Tsuruoka'

1. Earthquake Research Institute, University of Tokyo, 2. The Institute of Statistical Mathematics

In this study we investigated seismic activity in the Eastern lburi region, before and after the M6.7

earthquake on September 16, 2018, based on earthquake data from after October 1997. First, after the

2003 M8.0 Tokachi-Oki earthquake, seismic activity in the Eastern lburi region reduced relative to the

Epidemic Type Aftershock Sequence (ETAS) model. During this period, the depth ranges of the seismicity

were migrating towards shallow depths, where a swarm cluster, including a M5.1 earthquake, finally

occurred in the deepest part of the range. This swarm activity was well described by the non-stationary
ETAS model until the M6.7 main shock. The aftershocks of the M6.7 earthquake obeyed the ETAS model
until the M5.8 largest aftershock, except for a period of several days when small, swarm-like activity was

found at the southern end of the aftershock region. However, when we focus on the medium and larger

aftershocks, we observed quiescence relative to the ETAS model from 8.6 days after the main shock until

the M5.8 largest aftershock. For micro-earthquakes, we further studied the separated aftershock
sequences in the naturally divided aftershock volumes. We found that the temporal changes in the

background rate and triggering coefficient (aftershock productivity) in respective subvolumes were in

contrast with each other. In particular, relative quiescence was seen in the northern deep zones that
includes the M5.8 largest aftershock. Furthermore, changes in the b-values of the whole aftershock
activity showed an increasing trend with respect to the logarithm of elapsed time during the entire
aftershock period, which is ultimately explained by the spatially different characteristics of the
aftershocks. This research is supported by Tokyo Metropolitan Resilience Project.
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Disaster prevention administration that can not reach a huge
earthquake

*kazunobu tani'

1. bujisoukenkabusikigaisya

§1. LI

BXABFRELCHEHLS BAONBVWKETLA] BRETRBLCEAONDDICEZL > E LA AK B
DICHYFET, BELE GEE) LEIGBRAIFI>TWSZEbRE, BE7 (HE) EHnEESCEYR
‘BB RORI'VSVRET/E T 5 ER BRGESBOOO VR, LESEEOESR
Ty ATRMA BRI TREDHY FEA, X—H—RERIEEER. BIRSIHEESDEERBEDT v XdH

Y, T—9RTEIBREEY ZAEME CHB) TY.

§2. Fh. MUOBERXER

ENEZONDOTA] TKEBELEFLLD] ORFYXH, EAMEICE> TIEIZEFTEASARWNT S/F]
HBOBBEOEIRTY, B - MENFHIRE HBICRIMEFEAD, BHAREEBIRTNIEINSORTY T
RO EFHA, HIEELEOEAMEBICE> TEH—HFEYOHEWHETZ2TIL, ERITAREZ FBEHEEBHIH
IRV, EZEV S, BHARBERRTAINIEFEEREIBELEISNEEA. HEKAR, BETHIEE
SIEREF, £EERRICLAEERTAERIEFRICR>TVWET,

RN RREE, LE28HE, RERETHE. REARKEXEFL4 LK1V, BEOBERITBEEFICEDDICKRS
3. OBEAMY., ARERZEZZHIINICEATVWEEREREAT, EICHROEGEHELTITEIEHBZD
HMELRER, BERMEOEEIRE. WHRIEIBHEELSY., FLEERBIE S, HWITHERTROIZHDIEUK
RBEZHN, HYZABRVWHI AIN—, $FE2ELATI2EAMEZSHOLBHEDOERIREFAIAZTEA, BEX
HEICENT. BILH, BIEFEERICHEITHR., KWAZBEEHY., BXaOBEBEEDIT5—KE, BE. R
BIFIEBARVELZEY RV,

WA RSB DR, BAME, KRILEHE. EEREERE (WRY) #E, LWRESESE 2 SBHBIFH
B, M6 EDOHEFHFADK 2EEFEDEDINERAARATREI>TVWEY, 90FE~150FEDH 1 VLT
FAMICIRY RSN TWEEARME, BICEAREBATWSEEBbNET, TRILF—ILIEIE, EEHE TR
IN2RmE mBHMESFHY. BERLEICKRIATREMER, FEE. o TWSEIFT2FRY ., EEME
E, REHM3 OFELURIC8%TRIY E LA, e, MENMEEIN, BREMBEUHNSESE>TSPM
I3 > TH BTG VIKIR IS,

HEHBEETRME, BUIFRRIIFLE2AITAEFHASINTVWETS, BETIZRE - AO. BOBEDHICE
YD ENAREME XBICEERD S 754 VOMTIR. RRZAFEDOBRMY Y 7BOERE, 15058
ADMECEOX— MUHhE, REARREHEROMBERO—LARB, S THEZARETINEZ L IIBIAEFHA. B
HBICERIHBDLEORBHMELHY,

§3. W

SRAMEBENE. FRSDNIETE SOHMTTRIR, WKETI2MRIFZWEY., HEFREFNE RKodRiFh
ERY JAWENKRDOBRIISHKICEY . BEIETRE.

FREEDHERAT. BIREKICHIKERS L CIZBKEER, 85, BOMXICH 2 LELHBAFOERN ALK
o BANKEZHNLHEORR. MENLVREEZMRYT 2FMARKEHATEHY A, AEEFLHY., B
& 1BOIEREY., BOBICKEDERICEED Y,

B ULV, EHETH> TS ZD T 5FIC. ROKITEFEDI I LICRYIRIEEA, @

© The Seismological Society of Japan -519-03 -



81 9'03 Seismological Society of Japan Fall Meeting

HoTOYE. BEERR, WOHETDATIKIBWHY, BAONABAVEKITE. SIBWVICH D ZBESDEIEE
ATHFZ—HERWVWEIL, BETY,

T EOEBERBERBEE E oNFICHELNSF EMOBELERZBIENR. FRICELERERAEZTH
RICERUED, mREKTT I M Ty k,

SRR

BRFET7TS. 1995. TKEX 100 ADBRER] .

afE%RE -ffh. —a—br. 2005. REEMEE. —2— MY T L R.26-55

EREERL 2009 (F5> V. WEMFRKIEY (R .1185.30pp

EReERL 20101 F5> V. HNEFBREKIEY (R .785.21pp

AK Z-fh. Z—a—bv. 2008 NEFHLTCHRETIERME BIM) | . REME —a—brvbov .
6-171p p

S[RFF. 2009. EEREBROMBRENF LAV ELE. EEOEBNEFORN.

BRIEFE - fth. NHK ARY v LEHMEE. 2016. [EBE 7 AINEFREDIF-DH .

BAREHRE. 1995. BR#MAEXDOBHETR.

IUARE. 2006. KhEFRLE. AMTEC 2 X T200MAE S DEV DM E ME. N¥EEE. 159pp.
AFME. 2015, THDY N O UVBEKRME]

XERFEE. MREXR HE - BXARE HEREMREERNTEER (R .

|MERFHRASHT
*192-0362 RE#MNAEFHEARAR3I—15—-1—-103

© The Seismological Society of Japan -519-03 -



Seismological Society of Japan Fall Meeting

Room C | General session | S17. Tsunami

[ST7]AM-1

chairperson:Shingo Watada(Earthquake Research Institute, the University of Tokyo), Akio
Katsumata(Meteorological Research Institute, JMA)

Tue. Sep 17,2019 9:15 AM - 10:30 AM ROOM C (Research Bldg No 8 NS Hall)

[S17-01] Mechanism of the 2018 Sunda Strait Tsunami

*Shingo Watada', Masumi Yamada?, lyan Mulia', Karyono Karyono3, Arif Aditya®, Dimas Sinipar®
(1. Earthquake Research Institute of the University of Tokyo, 2. Disaster Prevention Research

Institute, Kyoto University, 3. Meteorological Climatological and Geophysical Agency, 4.
Geospatial Information Agency of Indonesia, 5. National Central University, Taiwan)
9:15 AM - 9:30 AM

[S17-02] Tsunami simulation due to the Anak Krakatau Volcano activities on 22
December 2018 and analyses on the potential future observing systems
*lyan E. Mulia', Shingo Watada', Tung-Cheng Ho', Kenji Satake', Yuchen Wang', Arif Aditya® (1.
The University of Tokyo, 2. Geospatial Information Agency of Indonesia)
9:30 AM - 9:45 AM

[S17-03] Investigation for the Tsunami and Earthquake Source of the 2018 M7.5
Sulawesi Earthquake
*Tung-Cheng Ho', Kenji Satake', Shingo Watada', lyan E. Mulia', Yosuke Aoki’, Ray Y. Chuang2

(1. Earthquake Research Institute, Univ. of Tokyo, 2. Dept. Geography, NTU, Taiwan)

9:45 AM - 10:00 AM

[S17-04] A Method of Real-Time Tsunami Detection
*Yuchen Wang1, Kenji Satake' (1. Earthquake Research Institute, The University of Tokyo)
10:00 AM - 10:15 AM

[S17-05] Rapid magnitude estimation method for slow tsunami earthquakes (4)
*Akio Katsumata1, Masayuki Tanaka' (1. Meteorological Research Institute, JMA)
10:15 AM - 10:30 AM
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Mechanism of the 2018 Sunda Strait Tsunami

*Shingo Watada', Masumi Yamada®, lyan Mulia', Karyono Karyono®, Arif Aditya®, Dimas Sinipar®

1. Earthquake Research Institute of the University of Tokyo, 2. Disaster Prevention Research Institute, Kyoto
University, 3. Meteorological Climatological and Geophysical Agency, 4. Geospatial Information Agency of Indonesia,
5. National Central University, Taiwan
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I
20ETCIFIFILRAEDLTMCEAE, S SIC50WTHAARICARTOTNMNCTRAZEAZICEHWEZI LT
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(8%) MAEAMAKE20MD AT FEANBIEE THICHE I EEOAAEME %151 L T /=Giachetti et al.
(2012, Geol. Soc. London) DUMEAEBRZEETIL & IFIF—BT 5, LLUFEEIZEDEE IXEkstrom and Startk (2013,
Science) BREREVICKO/ELHMBEY DRADEBEEDLHA N 53x1011 kg #HEES N, LLEDEE %

2gr/cm3 Z{REY % & IARRRAEIE S £ £0.15km3 &Y, REREDN SHEES N TWSBREMEY %3]
3

B LEEFEEO2kM3 EBLF—HLTWS,
EEABERIT L AMELIRMTIERA I A >0, ERERIIRS SN >7-, —FH. ER
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SOgASNZL D RRARBEMNERBNICA Y RROU T TEZY—IhhTLhiE, Anak Krakataulll{&

FRIROD BRI & TNICH S ERAELEDOARMIHERBERERMICBETE oD LA,
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Tsunami simulation due to the Anak Krakatau Volcano activities on 22
December 2018 and analyses on the potential future observing
systems

*lyan E. Mulia', Shingo Watada', Tung-Cheng Ho', Kenji Satake', Yuchen Wang', Arif Aditya®
1. The University of Tokyo, 2. Geospatial Information Agency of Indonesia

A deadly tsunami occurred on 22 December 2018 claimed hundreds of lives, as well as injured and
displaced thousands of people living across the Sunda Strait regions. The tsunami was associated with the
Anak Krakatau volcano, which according to the Indonesian Centre for Volcanology and Geological Hazard
Mitigation, had exhibited an increase in seismic activity followed by explosions and volcanic ash
emissions prior to the event (https://magma.vsi.esdm.go.id/, last accessed 22 May 2019). However, the
Anak Krakatau had never been known to generate significant tsunami. During the 2018 event, the edifice
formed by the accumulation of pyroclastic material partly collapsed and slid down the water, triggering an
impulsive wave.

We use numerical models to reveal the generation (NHWAVE, Ma et al., 2012) and propagation
(FUNWAVE-TVD, Shi et al., 2012) of the tsunami caused by the southwest flank collapse of the Volcano.
With the estimated volume of 0.24 km® and the relatively short duration ("3 to 5 min), the landslide of
volcanic edifices triggers the tsunami of approximately 40 m in the vicinity. The tsunami, however,
attenuates rapidly as it propagates away from the generation area resulting in <2 m wave heights at tide
gauges around the Sunda Strait. The observed tsunami waveforms at these tide gauges are well
reproduced by our model. The maximum tsunami energy is mainly distributed towards the west coast of
Java leading to significant number of casualties compared to other areas.

To mitigate future tsunami disasters in the region, we assess the efficacy of potential tsunami observations
using ship height positioning and oceanographic radars. We demonstrate that the relatively small tsunami
amplitudes of the event are still considerably larger than the noise level of a typical observation by ship
height positioning. Furthermore, applying a tsunami data assimilation (Maeda et al., 2015) to the tsunami
velocity field detected by radars can produce accurate forecasts of coastal tsunami heights.
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Investigation for the Tsunami and Earthquake Source of the 2018
M7.5 Sulawesi Earthquake

*Tung-Cheng Ho', Kenji Satake', Shingo Watada', lyan E. Mulia, Yosuke Aoki', Ray Y. Chuang2

1. Earthquake Research Institute, Univ. of Tokyo, 2. Dept. Geography, NTU, Taiwan

A devastating tsunami struck the bay of Palu, Indonesia after the M7.5 (U.S. Geological Survey; USGS)
Sulawesi (Palu) earthquake. This earthquake mechanism was a left-lateral strike slip fault. Large horizontal
offsets of up to 5 meters were measured near the bay area by satellite images. According to the
researches of Bao et al. (2019, Nat. Geosci.) and Socquet et al (2019, Nat. Geosci.) a rupture velocity 4.1
km/s was suggested indicating that this earthquake was a supershear event. The tsunami was recorded by
two tide gauges: 2-m wave height was observed by a tide gauge at the port of Pantoloan in the Palu bay,
and 20 cm wave height observed by a "200-km-far tide gauge at Mamuju port. In addition to the tide
gauges, up to 10 m runups were measured near the coastal area by field surveys (Omira et al., 2019,
Pageoph; Muhari et al., 2019, JDR). Other than the earthquake, landslide events were captured by videos
which also induced local tsunamis.

Our analyses showed that the tsunami leading wave at the Pantoloan port may have directly induced by
the earthquake rupture deformation, but the initial tsunami waves at Mamuju port should be from the
source outside the bay or the earthquake source area. We applied the back-tracing method and the result
indicates that the potential tsunami source for Pantoloan located inside the bay but the source for
Mamuju should located outside the bay at about 2°S, 119.3°E.

To understand the tsunami induced only from the fault deformation, we utilized the InSAR data and
tsunami waveform at Pantoloan to estimate the source of the earthquake. Two InSAR datasets of
ascending and descending data from Sentinel-1 operated by the European Space Agency were used in
this study.

The InSAR images revealed clear traces of the rupture. We assumed a fault plane consisted of 27 by 6
subfaults along the traces and performed a source inversion. In our inversion, the two InSAR datasets
constrained horizontal land deformations in two different azimuths and the tsunami waveform constrained
the vertical deformation at the offshore area. The combination of the INSAR and tsunami data provided
complete information for the rupture deformations.

Our result suggested that the rupture extended southward from the epicenter and changed its direction
or strike at the bay where also showed a large asperity of a 10 m slip (Figure 1). The rupture changed the
strike again at near 1.2°S and had an offset slip there. In addition to the dominant strike-slip components,
normal fault components were also estimated at the asperity area which agrees with the finite fault
solution of USGS and the plate motion recorded by GPS (Socquet et al., 2006, JGR). Our model
reconstructed the tsunami waveform at Pantoloan and the offset data by InSAR. However, we
underestimate the inundations and runups for the coastal area. The local landslides may explain for the
high inundations and runups.
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A Method of Real-Time Tsunami Detection

*Yuchen Wang', Kenji Satake’
1. Earthquake Research Institute, The University of Tokyo

Real-time tsunami detection plays a key role in tsunami early warning system. The best way to confirm the
tsunami arrival is to use the ocean bottom pressure gauges (OBPGs) (Sanderson, 2008). A reliable tsunami
detection algorithm for OBPGs should be able to identify the tsunami signals and characterize the tsunami
amplitude accurately, at a small computational cost. Traditional methods, like the DART algorithm
adopted by the National Oceanic and Atmospheric Administration (NOAA), or the Algorithm based on
artificial neural network (Beltrami, 2008), have to rely on the prediction of the tides and other lower
frequency signals. These algorithms can detect a tsunami by subtracting predicted pressures from the
observation, but they cannot properly identify its waveform. And they are unable to capture the feature of
the background sea noise.

In our research, we propose a method of real-time tsunami detection based on Ensemble Empirical Mode
Decomposition (EEMD). EEMD decomposes the time series into a set of intrinsic mode functions (IMFs)
(Huang et al., 1998; Wu, 2005). Unlike Fast Fourier Transform or wavelet analysis, it does not need a
priori basis. Instead, it adaptively determines the natural oscillatory modes embedded in the original
signal. Therefore, it is applicable to nonlinear, non-stationary data like tsunami signals. In our practice, we
use the series of the OBPG record of the past three hours, and then we conduct EEMD and obtain the
IMFs. The tsunami signals can be separated from the tide signals, seismic signals, as well as background
noise. By comparing the value with the threshold, we could decide whether the tsunami has arrived or
not.

We apply our method to the tsunami record of OBPGs of the 2016 Fukushima earthquake (M7.4; Gusman
et al.,, 2017). Five OBPGs owned and operated by the Earthquake Research Institute recorded the tsunami
generated by the earthquake. We retroactively conduct EEMD to the data. Our method separates the
high-frequency components and extracts tsunami signals automatically, without the need of predicting
the tides. The tsunami arrival is easily determined by comparing with a threshold. In addition, the tsunami
waveforms are also characterized in the IMFs, without the need of filtering. Because our method uses an
ensemble with the help of white noise, it becomes robust to background noise.
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Rapid magnitude estimation method for slow tsunami earthquakes (4)

*Akio Katsumata', Masayuki Tanaka'

1. Meteorological Research Institute, JMA

MizLoIc
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EICEBEBIREBICE DIV ZFa—RPAVLNTVWS, HEE—XA Y MIEREROEHICIKITONT
W3, ZARIBIIES LI ZFE—X Y ML —MIHAILTWSR DI, AO—FFHEICH L THB/NIME S
ABEEZOND, TREBH LABICEDIFIE, E—X Y MIHAILEEN N RKDONZ EHFIN S, FE
& L TlETsuboietal.(1995) AL TH D, T THRHRETHMERISEANAETEHASINDZIEDOTH

Y., PRESEEREHEERES > THAIRICEIET 2L BREHTH S,
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BEBERRICE >TY Y —VBROBBTEENHES N TLE S LD EROND, BFLEELD RIFED
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Room C | General session | S17. Tsunami

[ST17]AM-2
chairperson:Tatsuya Kubota(NIED), Satoshi Kusumoto(JAMSTEC)
Tue. Sep 17,2019 10:45 AM - 12:15 PM ROOM C (Research Bldg No 8 NS Hall)

[S17-06] Near-field array observation of the 2015 Mw6.0 Bonin Trench earthquake:
from foreshock to post-seismic seafloor deformation
*Yoshio Fukao', Hiroko Sugiokaz, Aki Ito’, Mikiya Yamashita'®, Takashi Tonegawa1, Hajime
Shiobara®, Tatsuya Kubota®, Tatsuhiko Saito* (1.JAMSTEC, 2. Kobe Univ., 3. ERI/Univ. Tokyo, 4.
NIED, 5. GSJ/AIST)
10:45 AM - 11:00 AM

[S17-07] Near-field array observation of the 2015 Mw6.0 Bonin Trench earthquake:
Modeling in-situ tsunami generation field
*Tatsuya Kubota', Tatsuhiko Saito', Yoshio Fukao?, Hiroko Sugioka3, Aki Ito?, Mikiya Yamashita®*
, Takashi Tonegawaz, Hajime Shiobara® (1. NIED, 2. JAMSTEC, 3. Kobe Univ., 4. GSJ, AIST, 5.
ERI, Univ. Tokyo)
11:00 AM - 11:15 AM

[S17-08] New phase correction method for accurate numerical computation of
shorter-period tsunamis
*Osamu Sandanbata'?, Shingo Watada', Tungcheng Ho', Kenji Satake' (1. Earthquake Research
Institute, the University of Tokyo, 2. Department of Science, the University of Tokyo)
11:15AM - 11:30 AM

[S17-09] Estimation of Roughness Length by Comparison of Observations at
Onshore Tide Gauges and Numerical Calculation Results
*Masaaki MINAMI" (1. Japan Meteorological Agency Meteorological Research Institute)
11:30 AM - 11:45 AM

[S17-10] Origin Time of the 1854 Tokai Earthquake Estimated from Distant Tsunami
Waveforms
*Satoshi Kusumoto', Kentaro Imai’', Ryoko Obayashi', Takane Hori', Narumi Takahashi®”,
Yuichiro Tanioka® (1. JAMSTEC, 2. NIED, 3. Hokkaido University)
11:45 AM - 12:00 PM

[ST7-11] An evaluation of tsunami occurrence probability based on tsunami deposit
in eastern Hokkaido
*Makoto NEMOTO', Takashi YOKOTA? (1. OYO Corporation, 2. Aichi Institute of Technology)
12:00 PM - 12:15 PM
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Near-field array observation of the 2015 Mw6.0 Bonin Trench
earthquake: from foreshock to post-seismic seafloor deformation

*Yoshio Fukao', Hiroko Sugiokaz, Aki Ito', Mikiya Yamashita'®, Takashi Tonegawa1, Hajime
Shiobara®, Tatsuya Kubota?, Tatsuhiko Saito*

1. JAMSTEC, 2. Kobe Univ., 3. ERI/Univ. Tokyo, 4. NIED, 5. GSJ/AIST
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Fig.1. Lowpass-filtered seafloor pressure record at site B10. Fig.2. Records at B09, BO8 and BO7, where the initial polarity is

(DForeshock, @ @ Positive and negative dynamic pressure
changes due to accelerations of water mass. Negative static
pressure change due to uplifts of seafloor and sea-surface is
included. @Tsunami, ® Post-seismic seafloor uplift.
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Near-field array observation of the 2015 Mw6.0 Bonin Trench
earthquake: Modeling in-situ tsunami generation field

*Tatsuya Kubota', Tatsuhiko Saito', Yoshio Fukao?, Hiroko Sugioka3, Aki I1to?, Mikiya Yamashita®*
, Takashi Tonegawa®, Hajime Shiobara®

1. NIED, 2. JAMSTEC, 3. Kobe Univ., 4. GSJ, AIST, 5. ERI, Univ. Tokyo
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KIRED /NI ZAHBREDEPEARBE 2P > Y EEEBTZ2ENZENRD, KEA 7Y NOEHIER S

nTwa.

APGOEESEBIRT 2720, £, 1HMOEMBAIREL, MEREHER (e.g,Satake 2002) ICETWT
ERAEEE L. ERMBOKEME, FE, E—X VN, %7 (strike, dip, rake) RUTEH 1 X ED/LS5 X
4 $Global CMT#E%#SZIC LD DEAEF #BIRT 2 & D ICHATHEERMICRE L. £/, HEINER
BEHOERIN SBEMBEIICHESI KEF 7y PEEDEELIIK ZEICLY, HREFOFELEE
L. COEEVITFILDETY VI T, BRELBARTHONZENDA 72y NPT LA TEBlINh
EEEE™0.2km/sTIHRNZREAH (T> "3 min) DREFREREBIRTE S (M, FF). LhrLars, BEL
B EOERERICIRN S LG REBAKIRIE/ LR (T<7100s) aBIRT 22 & IETEARL.

RIS, EREEICAWERKES, BUMEE— XV N, strike, dip, rakex H DCMTEETELLL, BRIERES:
B A 10 EREL T, BRI S DEMERDEEEFTEL (e.g.,Saikia 1994), BEDOENEEEETE L (H
, ). TNICE>TERELICRN A ARB/NILVAEZBIRT I ENTES. BRABICLZEBEENE
BIFEAICERL, BHRABICIZ2ENTREIENE IXBARARSRETIENELTHSH, MEEREL
EHLEZZEICE > THRTARBESKAZN - B - MERRD 2 SUEBREANLEHEERT DI ENTES
(Saito & Tsushima2016).

BRLIEBEDENEHICL T, BHINZEEOENETH A B<BE TS (0P, #ig). £/, 8RR
HBEBERLEMEBIX, SRFERLYS0kmIZEREA, L UVUSGS, GCMTOCMTED10kmiZ EILERD, &
AIRBI0D I EEEICHIE L TUW .
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New phase correction method for accurate numerical computation of
shorter-period tsunamis

*Osamu Sandanbata'?, Shingo Watada', Tungcheng Ho', Kenji Satake'

1. Earthquake Research Institute, the University of Tokyo, 2. Department of Science, the University of Tokyo

BERMETHERET ZZEDE K EHTkmD SHBEKMDER Ry —IL &t DBEELEICL > TElERI &

h, BRI EREFOREEHEIZ1000M5BA%. —AT, &YIMNEELRIECERET Y 2SI/

LV, 500U TOLYERERDICBEAISERNIEHNINZZENHD. 25 LAERAERDICEAISERERD
HERIBETEICH L TIE, Peregrine (1967, J. Fluid Mech.) TEH I N/ ERN LT T X RV AR A
BRI, BTSRRI BHECK (linear Boussinesg-type waves: LBW) EFILALIELIEAWVWON S
(Saito et al., 2010, JGR; Fukao et al., 2018, Sci. Adv.% &). LA LADS, ZOFEERETILHABEWVWT WS HE
TEDELUC & BRIBEEDIRENY, EEDIHE (Watada et al., 2014, JGR; Ho et al., 2017, JGR%A: &) TEA S H
ICENIBKDOEREN - HIROBEY - BKBEXE - ENEHICL Z2FROMEREETOMRICOVT, B
BAEGET 2EEORABTHICE T 2HEBEFH L CRARNLARIEITEAERL.

ZZTEY, LBWETIEIEEHE - FEFMEDRESR (linear gravity wave: LGW) ET LD ERE R %= R1E
JEIC & > TEHE L (Sandanbata et al., 2018, PAGEOPH), W& % tb#d % Z & TCLBWEFIIL D EXIEIRBLIC
LBNMEREDREDHELZER L. LBWETILODBERIE, LGWETILOLEEROEBRR %= kD (kix
L, DIXKR) OTROBEXTHELLAZHDICHET 2. MOMBEROLEICE >T, RAMEKS TIEE
U & ZHAAEREDREZIF/NSW—AT, EEAPICRZICONTEBICRENEBARL, LBWETFILOMIEEE
NMETT 2. TOLHDLBWETILZBWAZHEAEICSWTIE, EEERS MMEIRICGEL EHET 5 & WD RBEE
AREINS.

RIS, BEODEMEICMA T, BKOEHENE - Ik - BKBENRE - EHELICL2EZERTOMR%E
EUEKRET IV (the PREM Earth model with stratified oceanic layers: SPREMEFIL) DD BRI R A& L
(Hoetal., 2017), LGWET I EDLEICE > TEREDDERICL 2 EEETOHEA TR, Fig.1a T~
TEOICERBEEEICS WTIIMIEEEE TOESEETRBAREFHICEERTIAEI W, LHALAENDS, EEHI—
BRIKGRDEIRZT100 kmiciEd 5 2 & TERT 2ERFENZZ B THKRET 2L, —BAHICET 2B
ERFENIZEEEATE (100-500%) TL WY KEREEE S (Fig.lb). DI &, EAYPDERO AN REL
DEFICHEAT, REETHRICKZEHEEN K VIERIGEVWEASTHEZICRENSIEEZTEBTS. flZ
I, FEEAL kmAGROEBE % EOFEIC, AZED10 %DOERENHIEET 2 DICHERIGIEES~RAHH1,000%
ERAHAZ00MIIDOWTZENEFNEE T 5 &, BHIT1,0008 TIE#3,333 km (=10[%]/0.3[%/100km]) T&H % D
Ioxt L, EEI300# TIE#833 km (=10[%]/1.2[%/100km]) & EtE I 3.

AR TIE, LETHRLE (A) PBUEDELIC K 2ABEREREE, (B) EMMEEK - 2K - BKBEK
B - EAZCICL2EZEBRTHRONAEER L ERAMEROMBHEFE] 21K 5. XTERESD
EICK BEKRETEO— R - JAGURS (Baba et al,, 2015) #FHWT, LBWETIICE D ERKEIGEETET
%, ZTDR, BEKXKESTCOEREAGZEREDLEDRLD, mEIFH (2018, SS)) DFERICAS>TYAI LR
Ty T ENTERREISIC 1/cosh(kD) D RTTZEB 7 4 VI —%MNFT B 2 & T, BRAEERICHED KEICE
LZENEHORBEDRAZERETSD. E5ICHoetal (2017) DAMBHEBEABELAAREBWT, GEDRICE
B9 DLBWET IV ESPREMETILDAIEZE A D BBE/RA SFHME L, LBWOFERFICH L THAMEMHIE% i
L, SPREMET I OOEBEFKICE D CGERESERT 25 5.

AFE%, 2015FEEEED NINMERIME THRE LIERDBRET IV (Fukao et al.,, 2018) & AW/ ER
STEURICEA L, DONET - DART - EGBSEA A S5 37DEBEKEEST TOEEEFEASTE L. Z0iE
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2, SPREMETILODEEREFDABRMERMIZ, LBWETILICE D CJAGURSHERF & LB L TUTD
'f*#fiﬁm\ Shrz; (1) BEEDEERICBALEIRINF —EROERNMESARD L EHIC, FEI/IRELEL
, (2) [GIBEEEE A 500 kmUL EDERISRICEWTIE, [CHEBEHMIRC LRI EBEEREFENIRE SN
%;. LlJ:’CTLfJ.L*H%ﬁIEkJ:%’>a+%/)§2ﬁ40>7"4|:t;t%h%h, (A) DBUEDIELLE (B) fIEEEETOWR
P, BRAEROEMGEICEVWTERTERVWEEAEATWVWAIEETRLTWS., AFEEAVSE I L
T, INSOMREREEEICHA»AA, BRAERDICEALEERN 2L VESREICSTE TSI ENTE
5., ILICKFETHELRES) —VEBERWSERRERA VNN—Vavild->T, BRAPERERESE
ZINRBERMECEBREMTANYICHL TLY SBEEARRBITNTEEICR 5.

(a) (b)
16 T - 2.0
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Fig.1 Velocity reduction effect due to the elastic Earth with density-stratified compressible oceanic layer. (a)
Phase velocity difference between linear gravity wave (LGW) and the PREM with stratified oceanic layers
(sPREM) models at uniform water depth. (b) Travel time delay normalized by wave period after 100-km
propagation over uniform depth.
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Estimation of Roughness Length by Comparison of Observations at
Onshore Tide Gauges and Numerical Calculation Results

*Masaaki MINAMI'

1. Japan Meteorological Agency Meteorological Research Institute

S[RMEMTIE, BEOBRBREELLHEETZHODMBAEITo>TWVWS, TNITEREROBRIFEDY
B, EEORBLBBROFERDOLHICIE., BEOBRBEZERICIBIET 2HEN’HDZHLTHZ, LHL
BNNS, TNOICRZRBEEZET ZERBEGFEII NI TITIODATULAL,
INETIC. BEOERBMEFEFLGHREREFERN) TA—NR—aV 21— 4952V ZKRETERED
BRETE AT o7 (B - 18,2018 HAMEEZRMERRE) A TALOFEICSWVWTEH, BREOBRBRED
BERESTERD 272, ZZTEERRBREOBER LDZD, EHRESRIXDOESXDHUER
(F3,2019,JpGU) %fTo7h, ZRXDURICL ZBEDORERLIIREZL AN >, TNOLDHRITRE
ADFEIFNE NN, FTORRBRICEVWT, HLICHERBAZZ CERBESEATo-ERE, &
AME & DLEBD S, ROLBVAEERIAT IHERRAMET 2 ENARETHEI I LD 9D o7,
ZITARTIE. HRABRAARY MIBEWT, HERRZZEZA TERBEEZITV. ThODFEHERE
BEAEEDLHEAEITV., TNODRENSBARTOAROREMICH T ZHERBOHERT >/, £
9. 2001 FERIL—BFEDOHEMWS.4). 2010FF ) AEAFDOHE(MwS.8). 201 THERILih A X F hithE
(Mw9.0), 2015FF ) FEAFEDHEMWS.3), FEDA RV MIDWTHERBZEZ T, EEREESTES
To7. HERBUADEERGIEZE<E—E L. ZOHELHE LT, KEXLEAET (RE100E~FH
ZO0E) fAlEETA30M A v 2(GEBCO2014)& L., duiEmE. &M, WME. hMzECHEETIE. 108
AYVATRATA VI ETV, REBREEZRZ-HIC. REFE (720M9) OFE%To7%, SFEI—RIC
I¥JAGRUS (Baba et al., 2015) ZR\\. EREREFE (GhBROBEM L BKOBEWREZER) & L
BOHDEAEIR. FARY MIRBT 2. [IRTOREREFMCOEAME ([RTHIKRE - BFMICE
ZREEEFAHD15MME) #EALE,
INODFEFREBABICOVT, BIISESZLEEBTZ20TIEARL, BEAZEDIRILF—& L THET
2010, TFNFNIRIEBO2ETES L. REYAYORMATOREIRILFT—DORBEE LTKRD=, N
5% 1 BEEICEBAATES LER (2010F ) DEAF) A, figl TH2, fig 1 SHEERKIEDEE
FERIFASNMHRAMICEELTWER I ED DD D, I T, ZOBEFRAZ(RELHRLERKENE L&D
THERICK > TRDA(fig.2), KDSNAHKIE, HE2HERBXTOHEFERDERI RILF—ENX)IE. EEN
BWEE(EBRICE S TIRILF—DABIRLAWVWE LEBA)DIRILF—E I, HERKEREERE L
exponential decay CRIBHEZZ AR LTWS, DF Y, HERKRAMNEHIZEZ OEREUESE S £
L. exponential decay@RA MWK ENIX, FEEA XY NTCOBHABEBTOIRILF—ELN DD >TWVWBE, ZD
EARICHTIEOHZZEICE 2T, EROHBENINSHERKAKET D2 L HES,
DEDHEE, FFERAUSERLZER. KOO Z2HEREN0.05REICARZ I &N 7. T OHIFER
WMRIEICERZN, ARV IMNBICKESBRDZEIIRD 27, UEDHERI S, REDNEETOHER
HiE, BEORESFTETHVLLONTULWSIHEERI0.025& Y KREWVWZ &AEL REEI NS,
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Tsunami Event: 2010chile
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fig.2 Relationship between Energy and Roughness Length
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Origin Time of the 1854 Tokai Earthquake Estimated from Distant
Tsunami Waveforms

*Satoshi Kusumoto', Kentaro Imai', Ryoko Obayashi', Takane Hori', Narumi Takahashi®',
Yuichiro Tanioka®

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

BN 7AVDIEAAAT T, BERMEL ERLBHLZ10005200FDERTRY IRLEEL TV

3. ZDOH>B184ERBEEMMEIX12H23AF IO 15DEICEEL, TODES & Z30BE%ICKREEEH
ENRELLZIENERAEISHLNER>TWVWSD, ZOERGERMEELICOVWTIHKREZERLN 9D
nTwa (BRI, BARMESR, 1951; FREFKRE, 2005) . INODOMEICK > TELEBRIET XY
HAFOREFCHRAShTWR Z &M r>THEY (flZIFE, Unoetal, 2018, ACES) , AR TIE, K
ZOAIICRESINAALITUMTZANIT, ALTANZTHNH YISV RARVCY VT4 TIDOHGE
BETIIIEL, EREBOBEY I 2L —2 3 Ve BT 52 & TERHEEMEDEREI/FLOHE %
AT,

9, MEBEADOFALIEHRKICK L TGolden SoftwarefDidger 4% AW T ERBR CHRELLEIT o /. RICTY
G ILE LBk & BBy A LY 5 2 & THRIMEEITV, ZD%0.0005 HzD/NA /RR 7 4 LY —IC
& URIRDERYRWE, EREEBOREY I 2L —Y 3 VICIXJAGURS (Babaetal., 2015) %#{FHA

L, P RFER S BREEEICL SMIKOBEEECBKBENREER L IFRHOBRERICEDWVNT
ZNEThORFATERRM Z5THE L. SAIRRKRIY ESTERREF Z LR Y 5I1CH7> T, ILHEMNHKER
TH? I EPHREMBOMMUS TRIBICOHT 2BREN BV L, BEBESEICIIAIEEME SALREOHE
F—9EFRALTWEIEARFAT, BROE—~ZHOBEBBEREICE DV TGRS OB ERZ % #
EL7.

T UG IAE LI EADRI IC SRR HE ORI A BHRICEH I T W e, STERP SSAKRM & LB L
el s, RIBIZEDBMAS THLHAL Y RE< o7k, ZORRIIHESEICHAWIREDH & RBERE
BRRNRELLEROMPIAE S RREIEICERTZ2HDEEZIOND. FRKRTIE, Ihbo DR
EHIEY I 2L —Y 3 Y ORBREEICREERBMEDZRMERZICOWTERT 2.

HEE - AFRIFISPSHIFAE (16H03146) , H25-RTFEXEMFE [FiE S 7 REMENKHFR IO
s bl (MRARERE  BIEMARERERE SHFRT) O—RELTiITbhILL.
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An evaluation of tsunami occurrence probability based on tsunami
deposit in eastern Hokkaido

*Makoto NEMOTO', Takashi YOKOTA?
1. OYO Corporation, 2. Aichi Institute of Technology

EROEETIE, RENMSEEMBETIVICE I O FH Y FBONY— REMI TN TELN, RATIES
WOREMEEEBLAMBE T IVICE DLW THERRIWAEE N\ — RFHEATHhh 2 LD IR >TETL
3. TD—AT, REPBERRE LRGN AERTMMEREZBN T — 9L BRI EIT#H L, Z20F
LUMOFMAREBE L > TWS. AR TIE, REBOERHEEN T —SICEOVWT, AT —90mEISE
R ERE Ol & B A 7.

AN - R (2011) IC& BREMBIHEOERHEBRYRETIE, 77 5 Ta-cLARFD2700FE DRRHRY) &
LT, 10BDARY MPENRDAN>TWVWS. ZDARY MNYEBEDREZEE L. FRHEBEYERS & EKRH
LB DOBFRIE, 201 TFRILMAKTEDEOERR T — & ICH T 2RFAHVCRHED (2013) I > TiThh
TW3. ZhIZHLT, ARRTIZZRHED (2013) OBBIT—FICH L TERYIaL—YavaHAT
e THEOREFRE L UBER AN, MBORRERYESICHL O2nzmELLes 2R RELSE
WHEHXD 2R, ZORARZEZAVWTHHAEDRZKREBYICE S (HERRE LEORBHEEDH 2
BLELET, M (1982) OREFoTHLEFEY I/ =Fa1—NICEHL, ¥J/=F1— NORBEHESH
EHEBLE. 20K, ME (1982) ORIFBFICEITZRKEOFAXNTH 21, HHEICH T BERZK
FRZITW, BKEEBESMIFELWI EZRERLE.

7z, EHUBEOT—4 & LT, RibkZE DEREMDB] 5, REMIIYUBMEIGEREE-S LATER
BOHMEICOWT, HYBELISERIMUADRSTY AR OERRENST —9 ##HH L7z, #E LERERE

BET—YDESEIF1973EREFEHRHEDC.OmTHY, RICEVDIF1843KFREHED3I.OMTH
5., TINELNTWSHERN1843FE~2018FD175FBTH B0, BERMERBYWT —4 D2, 700FE/M &

bt did, REHEEA15E (2700+175=15) L.

B, ERDT—49E LT, [SRKFO—TEEBRT—% (1923~2017) H5, MEAXRIICKL 2 T EBEDT
A D S BRILBE M 5EZE350kmURDA Ry hERH LT, ¥/ =Fa1—RICEATZ2RBEELMEHAN
7=. biEIZ1.05TH 3. —TILEBRDOT— Y HIRIZ, 1923FLUBDMISER TH D=0, BERHEEIT—4
D2, 700FEMEEHLE R/, REEE%281% (2700+95528) L7-.

MEDESIC, #2700FR1H 5 DERHERBY T — 9 HESNTVWBILEERBOBEHILEICTH LT, &2
BB T —49, BEREMET 9B LUCHERE T —YICEDWIR I ZFa1— RORBEHEESI W EIEK L
. TORR, ET—YDORBHEELFIIWR—DODRTRIT I ENTE, MwS.0D 1 XY N DEIRHAR I

504, Mw9.0D 1 XY M DFBIRHIMIEH1,000EL 52,000F & HETE S (K1) . £/, Utsu (1974) @
WRG-RRAZEAT L, RABREDT I ZF 21— RIF9.05&HES .

AR TELNEZEEAUT — 4 ICED GERE LS OERIHAILERHERY T — 9B ONTVWBRL M
MTULMTIZARVEDD, EVEARENSARING/NY— REMAKRAZ OISO RBEDH T EDRE
DIRETHZOHEEMBICTMEAT 2 & KD EEBIC, SHROBRRBIGER/ Y — REEMOZ LM %R
BEL, KYUEEMEOBWNY —RTHEZTODICHELRT—9 15, AHROKRETZRIOHIBTEHERL T
WS ZENEIFEI NS,
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Room C | Emergency session | S24. Off Yamagata Earthquake of 18 June 2019

[S24]1PM-1

chairperson:Masanao Shinohara(Earthquake Research Institute, The University of Tokyo), Kazuki
Miyaoka(Japan Meteorological Agency)

Tue. Sep 17,2019 1:30 PM - 3:00 PM ROOM C (Research Bldg No 8 NS Hall)

[S24-01] An outline of 2019 Off-Yamagata earthquake
*Kazuki Miyaoka1, Kiyoshi Takeda', Yuzo Ishigaki1, Koji Nakamura', Satoshi Harada', Fujio
Kusano?, Nobuo Harada (1. Japan Meteorological Agency, 2. CeMlI)
1:30 PM - 1:45PM

[S24-02] Spatiotemporal distribution of aftershocks of the 2019 M6.7 Yamagata-Kki
earthquake
*Keisuke Yoshida Yoshida', Satoshi Hirahara', Takashi Nakayama1, Naoki Uchida', Tomomi
Okada', Toru Matsuzawa' (1. Research Center for Prediction of Earthquakes and Volcanic
Eruptions, Tohoku University)
1:45 PM - 2:00 PM

[S24-03] Yamagata offshore Earthquake in view of Historical Earthquakes and
Crustal Movements
*Kazuo Kawauchi' (1. NIIGATA UNIVERSITY OF PHARMACY AND APPLIED LIFE SCIENCES)
2:00 PM - 2:15PM

[S24-04] Onshore temporal aftershock observation for the 2019 Yamagata-Oki
earthquake
*Tomomi Okada1, Shin'ichi Sakaiz, Keisuke Yoshida1, Naoki Uchida1, Takashi Nakayama1, Satoshi
Hirahara1, Toru Matsuzawa1, Ryota Hino1, Masanao Shinoharaz, Richard Sibson® (1. Research
Center for Prediction of Earthquakes and Volcanic Eruptions, Graduate School of Science,
Tohoku University, 2. Earthquake Research Institute, University of Tokyo, 3. University of Otago)
2:15PM - 2:30 PM

[S24-05] Aftershock observation of the 2019 Off-Yamagata Earthquake using
anchored buoy ocean bottom seismometers
*Masanao Shinohara1, Shin'ichi Sakai1, Takeshi Akuhara1, Kimihiro Mochizuki1, Ryota Hinoz,
Yusuke Yamashita®, Hiroshi Sato' (1. Earthquake Research Institute, The University of Tokyo, 2.
Research Center for Prediction of Earthquake and Volcanic Eruption, Tohoku University, 3.
Disaster Prevention Research Institute, Kyoto University)
2:30 PM - 2:45PM

[S24-06] Active period of eastern margin of the Japan Sea
*Yuzo Ishikawa' (1. Geological Survey of Japan)
2:45 PM - 3:00 PM
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An outline of 2019 Off-Yamagata earthquake

*Kazuki Miyaoka', Kiyoshi Takeda', Yuzo Ishigaki', Koji Nakamura', Satoshi Harada', Fujio
Kusano?, Nobuo Harada

1. Japan Meteorological Agency, 2. CeMI

2019% 68 18H22652243IC, IUWERAMDRE14kmTMj6.7DMENFEE L. BRIIILFE - FRERERED
HERI0kmT, MTREN LT TREE6HR, IWHRBHET CEEOHZERA L. I OMEICK Y EHBET
BorETIecm2yE, AR, IWWKE, HRE, AIRTEREZEALL. XERBIIEILAE-RERAMIC
Eh#zREOuER TH > /.

FOROMEFES IR —FEEARAOR I 20kmZEDLEIS T, FHIIAE—RERTHBLTWL
3. RAMj4.3%5ED, Mj40ULEDOAREHN7HISAXTICSEFEELTWS. L, BES L REETH
S LEAREOHEDRERHNE L CITLHBMNERTH 3.

HARBORZTIEER S5 FE(1993F)biEEm i hE, BHSSE(1983F)AARETIME, 1964FEDH At
E (UT, fsthE) , ERI6FQR004F)FREHRIE (LT, FEhthE) 4y, HEOKRELHMEIK
L TW3, IhooEREENETN, RS LA —RmEREAREDEMREICKL 2 HEBE TH 2, 2D
BEOERABIE—HFTHRWNINY D, REDALREHOSEROMBEMEEI NS R Y, EMABETRLE
LEETHB I EERHINTWS. LA BF X, T Z Tk Double Differenceix (LU, DD%) #HW
EHMAREDSHICL IMBEEEES K UFBHEL DNEBRERFICOVWTOERAB IR > k.

Fig.1 ICIXRTAEEA2HB L/-DDEICL Z2ERDAME ZDLEAB L VOEBEOMENE R LZ. AEIEER
BIOREREWNMEMICHEBELTHY, TEAEORLTRAENMVALVEFIELONS. REFXSAMICITER
TEHRAICENTZEICOB/LTEY, REMBO2HROBED S5, MRIENOEALEE & AMNTH
3. BEEOSTERLBE, FEE2SOAEDOWMATIHERIER THZEOD, MAEKDHEE TIEIh &I
BERZUEFAICENT I2REONGEHIESN TS Y, hldhELRE ERAKIC, BROMBEOEEN TR
na.

Fig2ll I3 SEIDOMEFRE & FTRMEORELH (BF - JEH, 1991) L DUEBMRZTRLL. SODEEEIE
FIREOEMSICHEL TEY, MRMEORENMILAEREL TVWRWETSOIOFEENFEELLD

ENOD D, FIRMEOMBEICDO W TIRAEER, RERREVWKIONDETILIREINTWVSED, ZOF

TEE - BB (1991) BRESHH,DL, SADHEMER (N70°W) OETEELALIEZERHLTW

%. FiglICR2 &S ICHBHEDOREFHOERLHDICEL TV SOOMEFEHORARD A LEERID
HICAmLTWAZ &, B - JBEA (1991) OEMEZXIRLTVWEEDEEILNS.
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Spatiotemporal distribution of aftershocks of the 2019 M6.7
Yamagata-ki earthquake

*Keisuke Yoshida Yoshida', Satoshi Hirahara', Takashi Nakayama', Naoki Uchida', Tomomi
Okada1, Toru Matsuzawa'

1. Research Center for Prediction of Earthquakes and Volcanic Eruptions, Tohoku University

RILEBATIE201 T FRILAMEOREICL VRAETBEAVBED LEZICERAHLY, SROFRMETEHN
L7, TNODREFHOZ K IIRFEBRHRBREZFDRD2DICKANT 5 EATZ S (Yoshida et al.,
2018): (1) RAAEHMEE (FBEZICERIZA NI LBERDEE., ThOoDA D _XLBOEAMEIE, 20114
HILHEROBAZTLDEAAE L BT 2, flZiE, KARFEEY. E8-RREETECLMER
B, Q) ROEBERANN LA DX L@EERFE, EROFEHISXREAE migrationd ZEEFRMETH,
i, IL-BEBREXIIARE. WHBWWEDTE CABRMEES)., Yoshidaetal. (2018) &, (1)D% 17
DERMEFTHNBHOEEAEE ICERT 2B AEMEETERE L, (2) DY M TOFERMETE
BRSO REEEINCH I BEBRTATERETIEELDIEICLY, TDEDEBEBRTESZ L
HRL7.

2019F I THRE L= M6.7DOMEIL, BLZREAMIC PHIZFDOHMBEDX WX LEERFD, D
WEH, BHRLE RQDIA FICBTHDH, HEZWIERZERICLYBIZRISNADONIEBTIEA
W AR TIE, 2019FILUFHD M6.7OMEDHKEMBIC O WTERDRDZENT, KREOFHELEREY
MEFARTVWEDT, ZOBERICOVWTHRET %,

EROBRE, BEFEAEARICLYESONAEEET —9%, —TERIEHOP, SKERERZT—4ICMA T
Double-Differencei%x (Waldhauser & Ellsworth, 2002)2@H 35 2 &Ik WiTo 7k, RIS, EREEEE 3
kmURDOMER T, h¥ OV EEHH 5 WIETE L PR ESKESZERLDO.1sHIN SR FE 2 ZNFh 2.5,
4.0sDRE DwindowZzFAWT, HEHEEBRHZEGFEL. TNIFRKRICARDIEFOEEFREZ RO, FTHE
DEREDHEBERNYREZDHIC, 1 9L —2avDR¥ETIE. BREBICLIVEONAREZET —4ICEVE
HEHITTCERMBEHE L, 1 9L —2avOBET, BEMEEICLVYEON-ERERER
120msechH* 520 msecf2E £ TR L 7=,

EREREDER (M1). BRODMmIE. cloudKDSEMDsharpREIRBENERELLEILLE, TEREA
BEERENTHZEOD, EHICIEFEENT2HED0ER LN, AEERIE, RIERT 2EEED TiHRED
ICHIBY %, ZORBICIKKREDCEABINR SN, FERORKIRYEERBLTWSEAE LARYL, ZOY
1 X1E, ISHBETE IMPa%RE LBICFEINZMEBY 1 XICHRTIHESBICHAEI L,

AEBERORENSIE, BEEEHIIBHLTWHEAIGR LN, RWTANY PERKEDIEE % KL TL
SEEEMENIEITOND, EROBEIESIABRICKEBEETHY, 2) DI14 FTICROoN B R EFELT

5, ZDZElE, SOOHED, FHEISDRABIANCLIMBEEBETICLVRELEZIEETRET IO,
H LAV, RihhEROMBEEHORE (Huetal, 2016)VRETD Y ) —FICHES AEMIC L 258
& (Meneses-Gutierrez & Sagiya, 2016), SEIDMEN1964FEFMBETMEDRETH I A EDTREMLEL S

HELYFMICHRE T 2HMELH BB,
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Yamagata offshore Earthquake in view of Historical Earthquakes and
Crustal Movements

*Kazuo Kawauchi'
1. NIIGATA UNIVERSITY OF PHARMACY AND APPLIED LIFE SCIENCES

2019 6 B18HILFEHHEMG.7)IE, 1964FEHBMEMT.5) 2 ST M7-SHOELMEIREYIRI N TE
HEEBATRELE. COBRBIMEESEFRUFREOHBICMNET 2FMRREESRADOEET, BABR
BEEEDOREIBIRICIEBEYT 2. 1833FEERHMEIL, ThE COMETIHBEDERFDILELEHEL
THEEPISET 2 EEZZA5NTWS. 17625 EEHMHE (FImamura(1947)LLsk/METERI R 5 OB D 1
EEIhTWE, InEPBE90)IKIEEILAH, = 5ITANQ2000)AZFNETEIHS N TWhZDERY
EZEERBLT, NMEE TER] HOEEMEESBIELE. ARN2000)ICHEAILI DEEOM7RIRE2SD 7
BUERLOEIZ4DERS.

1964 FEFTBEDEREIZ, REXHNOEEADLOE LALLE-FEAEAORAOHREHEESN, &
DEHIEERIBIOICELTWS(ET). BREHFELCIHASISICEEAARICAMNICEV 2EBETEEH

T, REOBKICIIEHOARAEBERT 2HILE-RERAALODEMGATHKRS N [EBHERE] »
[WprEthiR ] NEF AL TWE. FHARBEZTENZEERE/II, EROFHIISSICRERMENSIZRE
NDFERIE, ZOEHECPEEROBEMICERIN TRARMICE->TWS., BERTHFHRIBOFERMET
Z, 1828F=F&EIFMOENTSEY, AN - KAK(1996)IZZDHEDILEASHIER Z1670FEmBERME (M
FAthE)DEEEERE L (K1). 2004FEh#thE, 2007Eh#htE, 2011 ERFELSHMEITISSICE
FRWLERBAATERELKL. 5D2&EEEHED IERII=8%TE] OMETHS. FEL, KF1921)D 1§
BILREMET] ENER-HREEAS. EROFEHEZFBALEICBLIL THD E, FHALI S
fE, AWM ANEVSZEETEZRHEI I ENTES.

FEERO(973) DB EDKELEH LT ICHEDRIMNMBREEISEIBELZEDTHEN, ThIERAHEZEZS
EERIFIOGEWHIR S AN ER IR L AN SEAEE L2 ERLTWS IR - KK (1997)] . &
ENRALCKANMEBLANSKELEZIEEZINLE, REORAICKHBROH 2 BEROFKE (FADH
BWARAOMIBICO L EN S ME) N"ERMBCTHE I EIIESHTHS. INIESOEDHEDMIERIC KL
LB EHDOERPIRTOREMIEMR S+, F7/-2004%F - 2007F - 2011 EDHEDZFN & HRAMBTH
%.

FESRhE AR DHEMEDEHERES L VMR LEHOREI SEA T, BRERELHEIXEEHNSREA
N-FREBERNEZET D LD ICIFAHAZRV,. CLASHEOMEORREZSCORESADMFBHALA ML —
ICHIB TR, SHEMBEALETTWVWS., ZLTEFNIRENOYNBI =#8 L - EFRERNMELAE >TSS
Y, THB-MPEAEDE] ICEHRITDZIEETEBLTWS.

(51 FACR#Rk]

R (1973) , #FURMERD - B - ROMWRES), HEFMERIIEK, 9, 93-96.

PE (1990) , EB128F (1762%F) - ZF25F (1802%F) LEMEDHRER L K, ERE, 6, 1-7.
Imamura(1947), Seismic Activity on Both Sides of Fossa magna, Proc.Imp.Acad., 22, 314-317.

AR - KA (1996) , 1670FmEEERMEMG 3/4)DERDEMREYT, ME2, 49, 337-346.

AR - KK (1997) , 1964FEFTRMEIC L 2 IROIEE & ERINIMEFTDOT I b=V R, HE

2, 50, 303-314.

AN (2000) , EEEEHME (1762%F, M7.0) OEROBWHE, EHRE, 16, 107-112.

A#FZ (1921) , RE7TFEEMNKIETMGHERERS, BXFHRAEREREHEILS, EXFHHAER, 16-69.
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Onshore temporal aftershock observation for the 2019 Yamagata-Oki
earthquake

*Tomomi Okada', Shin'ichi Sakai?, Keisuke Yoshida', Naoki Uchida', Takashi Nakayama1, Satoshi
Hirahara', Toru Matsuzawa’, Ryota Hino', Masanao Shinohara? Richard Sibson?

1. Research Center for Prediction of Earthquakes and Volcanic Eruptions, Graduate School of Science, Tohoku
University, 2. Earthquake Research Institute, University of Tokyo, 3. University of Otago

1. [ C&HIC

20196 A 18H228223 12, IWHEMICEWTME.7TOMENRELE L-s AEDANZXLER (ZREFH LY
BERIR) (2. PEAHDRER-AILEABEE2BE K EMEBERORBRTH Y., RENOEEmOERIZN30°, FEERO
EEOERHIWE0"TH B,

COBMEDREAT 2B HRICIIRRBEETOSBERU TR LHICIRTEERELZRA VNS I ETH
EzLF2enTE2LM/FIND, $h. BEREFIOMEREERE L. COMBEOREKEEZNS L
TEZREREND D, RIELRFZERAMERTMEIAERERZRIEELEICH W CERIFMESAZ1T

IRote, AFRTIE, BRIFMESRAUAT -9 2RAVTHELNAERESHPHEREEBSICOVWTHRET 5,

2.7—% - A&
R L DERIFMESAIAERERN 2 RN SORAB L, R A Y 4 VERBlR GRRMEN : 4 1. Rib
K:2R) EAT7FAVEAR (RIEK: 3R) BHERIN. BLEREFITO S 7OBFIRAVICEREL

o BONERET -9 52 ERBEAICLE T -9 EEHLETHETICAW:, BRREIX. Okada et al.
(2015)DHE R EE #1E % WAL & L. Double-Difference N EF' S5 7 4 EIC& VTR > 1=,

3. fER

EEBIRZAVCREORFRRE (FH - i, X¥R) Bk, REDHBREEICRICPSZPNMMER LD
ELTHELNT, >T. AEDAAZZILBO 2 DOOHEAD > B, RICIEMN L HEIEEICHBT 5 &
EZiond, ARRRIER LARBEOLCICHEKFBICMAEL TV, ZORICIEMNLEZRESGDORBER
RBIREEEFOARMEICHIETELIICRA2, —FH. BRE (REH) EHTIE. RELHIECPEMT
HY., BICPPEATERLTVWEERONIRESF OB/ LN, COBERORBEOLTIE. FEDA S
ZZXLBO2ODHEDN DB, BICHEFM LAHEICHBLTWSEEEILND,

S2E =,
4. Fs

201 T ERILHPERERICRIEM AR EDW DHADEETRILHMEICIVEBERINELZEEZZAONDHE
MEELTWS (Okadaetal., 2011, 2015, Yoshida et al., 2018 2 &) , ZNHOMEICN T 7 —O VG
HNEIZETHY., RIGAHMEICL DIEHEILDEDHEEZITTWEEEZIONS, —A. UWHEHHED
2ODEETORIHMEICLZ7—OVIENEIZTEESEATH o7, Uchidaetal. (2018) 1. SEID
HWEOERBEZEVERKICE W THRILPHMEROMEFEOER T ZEHL THY. WHEHAHEIIRT 28D
J—OVIEHEILEEBELTWREDICEZALNS, L. RILHHMEOHMERZTEIPEICHET 2

1964 FEFRMEDHELZER T I2HNENH D, —A. 2011 ERILPHEREROFRMEBEICOVWTIE, B
REORBILAREDNSERREEN LEFEREAE LTEIASNTWS, BEMES LUOEAMRICK 2HER
BENESZ 71 DERMSILUFEHRMEBEOERIEOREBICEWVWTEVp - KVs - &Vp/VsDBEENHEIRTEZ S
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ZEND, IIREHBREORERR E L TREDESHEEA SN S,

On June 22 (JST), a M6.7 earthquake occurred off Yamagata Prefecture in NE Japan. This Yamagata-Oki
earthquake is located within the East Margin of the Japan Sea (EMJS) strain/deformation concentration
zone.

To obtain more reliable aftershock distribution of the 2019 Yamagata-Oki earthquake, we deployed
temporal seismic stations. It began about two days after the earthquake. We used the double-difference
tomography method (Zhang and Thurber, 2003, 2006) for relocation. Initial velocity structure is from
Okada et al. (2015).

We can see major eastward-dipping alignment with a dip angle of 30 degrees. In southern area of
aftershock area, aftershock distribution seems to be complex and we can see westward-dipping alignment
with a dip angle of about 60 degrees.

Focal mechanism of the 2009 Yamagata-Oki earthquake is reverse-type with P-axis oriented NNW-SSE
(e.g., F-net, NIED; JMA). One of nodal planes is eastward dipping with a dip angle of about 30 degrees,
and anothers is westward dipping with a dip angle of 60 degrees. These nodal planes of focal mechanism
seem to correspond well with the aftershock distribution.

© The Seismological Society of Japan -S524-04 -
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Aftershock observation of the 2019 Off-Yamagata Earthquake using
anchored buoy ocean bottom seismometers

*Masanao Shinohara', Shin'ichi Sakai', Takeshi Akuhara', Kimihiro Mochizuki', Ryota Hino?,

Yusuke Yamashita®, Hiroshi Sato’

1. Earthquake Research Institute, The University of Tokyo, 2. Research Center for Prediction of Earthquake and
Volcanic Eruption, Tohoku University, 3. Disaster Prevention Research Institute, Kyoto University

1. ELC®HIC

2019F6 B 18H228 223 tH, I RBEATHDRETK14km ZERIRE T H5M6.7DOMBENFRE L, T D
BICLY, fTBRENETTEREEZEAL. IWRER, FHRE. AIRISERITHRIMIHSI N, HEIVFEEL
oo RERBEIAILA-—RERARICENHZFOVMEI T, WO IAEMEEEZI LN TWS, BFXE
RFEEICIE VT AEFRFTEMEINZFBENEFEEL TS Y, SO0HMERZOBED—HIERLTWEZ &
MEESNTWVWD, SEOMEORREIZ. EHERBEHUMOEETH 2D, BREEBHEEE>TWL

%, ZDLDHIC, BELBREDHEROZHICIE. BREELICE T ZBEBESICLZEUNMVEFRTR
TH?, TIT, SO0MEESE T OMBREZOFHZERICIEET 0. BEREELICEVWT, B
EMER 2 AW RSEAS S OBRRBEEEDBFRMEICEVWTERRT LA —SBlZERET &L

oo LOLADS, BREELOBEIKRIOONE Uik, KEBBHENERGBHEL>TEY., BEB
EHAICAVWONZEREZETESFLXNBEMESCL 2BREGANEL V., SO, BEHSKICOWTIEXET
HBZEEFAL, BELARBITAARNICLZBRBESICI Z2EAEREL 2,

2. A

SEfFER L BEESRIZEE L. KEGeospacett DOcean Bottom Recorder (OBX-750) T#H %, Z DEIRIZ
Blx., BARKRNIS5Hz3 O EERMESHGS-ONE OMNNE /NS RO 7+ v &#BE L T, 750mE TOKE
TR L-BHATRETH D, BHL TVWEHEBEFEEMIMTVWEERBICEARLGCEHITRETHZLHIC, L
RY Y TEBEEHLTWRWL, hESFORBAEMS/2HIC, 2HMOBERIEHE AAFIAMEMENTWS, NA
RO7 # VIE10HzZL EDEEEICDOWT, FHEAFMHE R > TV, HESSLIUNI ROT7 4+ VD LDES
I$24bit-A/DEh, XEY —ICEHFINEFRIN D, AEERICK UHNI0HEDEHREALATRETH D, KEX
&, 52x21x11cmTH Y., EEFEEZHFHN11kg, KPW4kgD/NRELREBTH D, ZEFICOWT

&, OVCXO ([EREEFIEKRREERTF) 2AVWTVWS, REBICODVWTIHBRE T4 K& Lk, 74 NBLICH
2Z&IC&Y, BRICREMADHD I EEZRAMT 2, RBURAT LI, £9. O—TRIRICRED/ZDHDIEE
22kgf2E) &DIF. $1.5mBEL T, OBXEEY T3, TDEI2mERRIC. MRIEHADT7 Y hH— (B
Skgi2fE) A2MEEY ffiF. BERET S, MIEDAT7VH—2HWVWRZ&IC&Y, BAVEEICE ZMUBDORE
HRALET B ENTE D, ZOHRMI75mOO—TRKIC, O—FLEHADE (EE2kgf2E) #{FF. I5IC
20mDO—7%N LT, T4 2R IF7, ZOXBAKRE T4 AXNBREMLES3IE %R, 5kmd L U8.5kmiz
EORRTEREELICERE LK, KEL7IOMD580mMTH2, RERATHBD I &, REHKENT00MUT
EEXRWTEEEREL, OBXDT7 OV EDIBRE LTS, 500HzDY > 7Y ¥ JRIEEIC TINER %

7o7z, 7THASBICEREBEAREL. ONE7B13BICT o7, BINETHDI12BICHRE 714 AR EBEEMEE 18D
TADREKLTWBZEDERIN, 12HRCIBHICEIREERIERFEE T o720, BIAHNSIREER
TRERINhTUWARYL, 2E0ERIEFIZI3HICENRS N, RFAT—IEEIhTWD, —A, BELT
L A —SBREFERANCIE. BERIROINIREREFT 2RV, BEREOBEMEICEWVWT, BEREES
Al BAHENELRD LD ICHMEREL. IHELERIFRT—INELONE, SRIE. BEMEFICK 2R
BFEA R & BREBOBFMIICHRE L RSS2 SOUEESIAN SO T—9 52 HE T, BEOLIWVWER
DHEERDZFETH 5,
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Active period of eastern margin of the Japan Sea

*Yuzo Ishikawa'

1. Geological Survey of Japan

SEGCHISHICIUHEHRTME.7DMENEE L, ZDEIE. B)I(1994) A EE R & 5 L TLW=FHA
HRED TA] SEEBOEICHELZMBTH >, BRBRELEH T TOMEBZ SHEIZ. 2014F118
22BM6.7RBFEILEOMEURTH o7z, COMEIK, LE 7+ v BT/ T TRELTHY. BEABREE
BHEICIEEENLRVEAEH D, MALBEKRCOEABERBEEHT CIE, 3-TTHEERICEZARY - FRERE
BEOMEME.7EMA - SHRBEEZ DHEMG.4LIETH B,

HABRZTIL, 1939FBEMEMG.8,M6.7DFRELRMEFEICA->TWREERHLTEE (A
N1,1994) , 7=, BRBRETOMEREDRYIRELIZ. EEN S 7VPEXNESE - TEBEDL O BREKH
EDBRYBLEEDNRY—VEREER>TWS, Zhid, BERBRETIEEADOTL — b OHEITEEHE
Wiz, HEREDORYIRLERIRVWEZDERDNS, ZOOBEDOMEZTEHER,NHRE CERE TR
ViR LEELAEZEAIXIFEAENShTLAW,

HMEDRY R LREED/INY—VIFBALHTIEEWD, FEHHEHBHEMEVIRL TVWE Z EFERITYL
%, TNEFNOHBIZABTITEVD, BIRIOFEEA 1741 FEICIBF Y 1833EERME TR TV EE
ABLNZDT, 2FEBERZ, SEDFRBEANT1939FEICHBEF>TWVWEDT, HELALHPEEKS DTHN

X, WEZEAHEW ONEFET IO TELLIESKERT IHELNH S,

SE R
AINE=1994 B n=Z=ZaE, AH IEF] 1994,547,102-107.
PSHEALRR,1994 iEEm A thEER E ZAE, BT EF] ,547,211-218.

MO : BABERGOMEENAESE (RHgE) 3B (AesE) MEYIERLTWS (A)IL19940H
ICINZE) .

FoEik, BEREICEEHBEOERREESE (F8,1994I183) .

THEIZ, RFEEMCKEMEIF EFOMREICIZFIERIGEL TWS, iz, FTimsfEE1550F TLICkKSIFE
RRIEW, #ERE. BRICEZAMEOEREZEZZERICHBELTEVNTH S, TOEOEEILZD
WEOYI=F 21— K,
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824'06 Seismological Society of Japan Fall Meeting

© The Seismological Society of Japan



Seismological Society of Japan Fall Meeting

Room C | Emergency session | S24. Off Yamagata Earthquake of 18 June 2019

[S24]1PM-2

chairperson:Naoki Uchida(Graduate School of Science Tohoku University), Hiroshi Sato(Earthquake Research
Institute, The University of Tokyo), Atsushi Nozu(Port and Airport Research Institute)

Tue. Sep 17,2019 3:15 PM - 4:30 PM ROOM C (Research Bldg No 8 NS Hall)

[S24-07] Characterization of the crustal structure in the epicentral area of the 2019
Off-Yamagata prefecture earthquake, northern Honshu, Japan
*Hiroshi Sato1, Tatsuya Ishiyama1, Masanao Shinohara1, Shin'ichi Sakai1, Akinori Hashima1,
Tetsuo No?, Shuichi Kodaira?, Takeshi Sato®, Makoto Matsubara* (1. Earthquake Research
Institute, The University of Tokyo, 2. JAMSTEC, 3. Sapporo Regional Headquarters, JMA, 4.
NIED)
3:15 PM - 3:30 PM

[S24-08] The relationship between 2019 Off the coast of Yamagata prefecture
earthquake and 1964 Niigata earthquake
*Taku Ueda’, Lina Yamaya1, Aitaro Kato' (1. Earthquake Research Institute, the University of
Tokyo)
3:30 PM - 3:45PM

[S24-09] Long-period strong ground motion observed in the Echigo Plain during the
Yamagata-ken-oki event of June 18, 2019
*Tomiichi Uetake1, Kazuhito Hikima1, Shutaro Sekine® (1. Tepco Research Institute, Tokyo
Electric Power Company Holdings, Inc., 2. Association for the Development of Earthquake
Prediction)
3:45 PM - 4:00 PM

[S24-10] Rupture Process of the 2019 Off Yamagata Prefecture Earthquake Based
on Waveform Inversion with Empirical Green's Functions
*Atsushi Nozu' (1. Port and Airport Research Institute)
4:00 PM - 4:15 PM

[S24-11] Science literacy of Twitter users considered from "tweets" for earthquake
clouds before and after the Yamagata Offshore earthquake
*Yoshiaki Orihara' (1. Inst. Oceanic Res. &Develop., Tokai Univ.)
4:15 PM - 4:30 PM
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Characterization of the crustal structure in the epicentral area of the
2019 Off-Yamagata prefecture earthquake, northern Honshu, Japan

*Hiroshi Sato', Tatsuya Ishiyama', Masanao Shinohara', Shin'ichi Sakai', Akinori Hashima',
Tetsuo No?, Shuichi Kodaira?, Takeshi Sato®, Makoto Matsubara®

1. Earthquake Research Institute, The University of Tokyo, 2. JAMSTEC, 3. Sapporo Regional Headquarters, JMA, 4.
NIED

1.4EC®IC

2019%6H18H. WKEDHETM] 6.7DMARAMEANFE Lz, hWEMBMIE. FAMEREBEEZRH, SMELT
OBEARMEERR, XBEOBEMRES ZAVERMESE (1] 217> T& k., FLBEMREARAKBIIER
BRI TOMBEEEERLTWS [2] . AHEICDOVWTIX, BERIDENE - #hE&E s S D & 5 2E &
HZOMN., 201 T FRILKEFHBEDORMEZENET L TWBEHEIC, &5 LTEBEOREOXRE WHE
DREELZONRE, RIFERTIEHARTETVAVEELNH S, I TR, IWHERN S FURHEERMIC AL
EY32ERBOBEMEBZNFHICDOWVTIRAR, RREFICIIREDPHREICE & DL BRBDMENQAMAE
DI DoWTHiR B,

2. BREEIOHEBE

BRI - REEETICHRENZNNE-SSWARDHEBRRIMAICHYE T 2, T—TEEILIIEEE
BMET LEEVWHE=ZX2DHBEBOHFENTERING, PHILHMAICIEINNE-SSWABEOKELNEHT 5
A, THSIZENEBEHREABIC D SNEBOEWN—T IS5 —RUPTS5S—RyAREIT2EMERTH
% [3] . Z0BOBEXBILAEICIE, ILRRILATH SKAICH T TOHRBRAME, RV ST+ v
RTFICEDZARELHBRRMOSTR SN, BREELE NSRS LHBERMOEAIICAEY 5, mHER
AMTICE, BARBEKHBICIEYE LARKRRELIREOZHIMONTEY ., BRERADORICELRT 25
BREPICIKRFEELENIRENMEALTWS, Z5 LEBRNS, BREOHRTEHBARICIE, HHREED
SMTIARMELNH S, PHILMOBRBRRETIE. ZOROEHREMICL > TROLWAER O RIER T
ElEnTW5, BRNOHBEIZ. EIXKELBEERT I LN [4] (. BREFERS N TUWRWERER
FREICRADEMZEES ERIEMOMENIEEE NS, ZOMBORERTIIBRERENFEL, HES
NZREMOBMTEABORERIBICEVNTE, BN THSZIEE2TLTWS [6] . ZDBREDAERICIFZE
EREF,DHY S5, REREFTORRKE. LtR-EEAEEQDOHEEMNOFEMEICL >TREINATWS [4,
6] . INSDME L 1964FFMBMEDEIRITE & ORRIEIASHTIFARWA, IR HHEDEIRE

[7] (ZFRMEOERIRL [8] DILRIFICAET %,

3. BRETE & EEE & DE%

W EDORENFEIL. EEEREST & WBILMOBICAIE L. PBILORFEICHE I N D RIER ORT
B RERESORBOMBORAICMAEBT S EICRDD, BNOBEEMECERE LTIRABZZE
AEEL W, BEREESAFBEREZAWVT [1] . JYFHBICEREE &BEEE L OBRKRICOWTHRET 2,

4, RIEXFEFEAHMERDBHEL E DER

201 T ERIEATFEHAMEROMBEENIC DOV TOZRTHMBEEERERE TV [9] ICESKKRETIE. Bl
CEXARMSDERISAIE. MERICERBICHOADTRERETIHEDEEAEINS, ILFEHMEDOEIRSE
& MOIDITARNYBDKEZQMEFOZICHEE L., ROBRMOFEEZITEH. EBHIDEKRICK ZHEFR
HIZDWTIZERBADEEL W,

Xk
NERHKEE IZH, 2019: X EBARE 74 ARNBEMEETICE 22019F L EHDMEDREE A, 2019FEHK

© The Seismological Society of Japan -S24-07 -
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EFR (&) . [215FE#EH, 2019: 2019F6 8 18H LR HDOHEERIEOMRIEE. 2019 EF R
(#%#FEH) . [3] Yamaiji, A, 1990: Tectonics, 9, 365-378. [4|EF1TEIFH, 1996: /B ¥hBER47, B
&rr. [65] FEAZETF - KHIEF, 2003: #iFH55, 112, 394-406. [6] BXRBICH T2 RFEMEIC
BY AR R 2013 ELREE, 470p. [7] BAXRZERMAZA, 2019: 2019F LR HDHEDEIR
2% & FENER
(http://crs.bosai.go.jp/DynamicCRS/index.html?appid=627aeb82a4774af8a706dd407db31dec, July
16,2019). [8] FE—BB,1973:tEfARATEHR, 12,83-98. [9] Freed A. et al., 2017:Earth and
Planetary Science Letters, 459, 279-290.
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The relationship between 2019 Off the coast of Yamagata prefecture
earthquake and 1964 Niigata earthquake

*Taku Ueda’, Lina Yamaya1, Aitaro Kato'

1. Earthquake Research Institute, the University of Tokyo

20196 A18HICILEHTMj6.7DMENRE L7z, SEOMEDEREIF1964F6816BHICRE LFR
HMEM75)OERBICBHELTVWSH00D, FHIREEEROKREBTEIZILACEZ TS LT HERERS
£,2019), ¥FEFOMETEE GBSO TEALRBETHS, COBAUERE. WHEHRDEREE TR
EBICL > THIBRBS AN >/ & ATBT 2. ZORRIFHALMISNTVRL, Zhd 2 DDMBEEDOEK
MAEBRY 5720, AFRTIE 2 DOBEBOMEREEEE & EFEORFHICER L THE - RiT%
T-o7-.

I Erhith B R OB HED R EE %2, Matsubara et al. (2017)IC & o TE SN E R EEE S (FF SR
MAAEMICEY AR &Lz, TORER, ILREPhERESE X, FRthEREE &R, VpRUVp/Vstt
NEBICBEWMEZRT Z &b o7,

RICUHESERER 2 STCERERERCIMAHREREE 4 SURRERBOMEFZH ObEDHE % 1T
72 o 7=(Wiemer and Wyss, 2000), 1998F1H1H» 5201956830 CORKRF—TLLEBERH4 OS5
Mc1.3)ICHBEWT, BEEBEEBOAD’DEINEGEICEVN EDbH -7,

REIC, HMEFBOHIEETILD 1 DTH BEEBETAS(Epidemic Type Aftershock Sequence)EF L (e.g.,
Ogata, 1998)D K /N5 XA —4 D EEKIF M % ZE L 7=HIST(Hlerachical Space Time)-ETASE 7 /L (e.g., Ogata,
2004) &= FAWT, 1998FLIEDOHEFEEI(Mc1.3)IC LT, BERMEFHIE u. KRFE—FRAUD/NRZA—=4(K,
P)DEBRFHDHEZITIR>Tce TR, BERERRIEZTRERIF LT, u. K pDENMEVWI &ED'D
Mot

MEREEPHEFEDORTEELR/NSA =YD 2DDEEHICEVWTERZZ &N, IWFEhihEREE &
MR EREBIIBECERERNERZ EEZIOND, LEOBECEREARDEVWIIRMERERICE
WTIIH R ER A ICHKIENER LA 2 REED 1 D¢ EA 5N 35, ILFEHhEREE ThEMNMEL
DI, BIRIFLAD 72D, FRHMBICL > TRHRAPERTSIN/AI ETEIRAPEIHICKELB>TWVWSEE
RIRTE %, plElIEMikumo and Miyatake (1979)%Utsu (1961) CHIBEBREDARHEDEASWE L THRIRI N
TEY., FYRHELELpEMEL DS, IWHERMEREBOAIpENMBEVN &N, ZOMEFIEFRIE
FREFH LR, BNREEEY Sy VP RABELYEZCRELTVWDEBIRTEZ S, ZOFERIIVPDEWE
HEENTH %,
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Long-period strong ground motion observed in the Echigo Plain during
the Yamagata-ken-oki event of June 18, 2019

*Tomiichi Uetake', Kazuhito Hikima', Shutaro Sekine?

1. Tepco Research Institute, Tokyo Electric Power Company Holdings, Inc., 2. Association for the Development of
Earthquake Prediction

1. [ELC®IC

2018F6A18HICHIR-IUZERRIZEMETM6.7DEREME (RS 14km) AFEELL. ZOMEICKYFTNRE
RO S TRUCHED 2R TE TIE, EESH~EE4, REAPHMEERER2~1 26800 2. BETHF B
EDOKRMERF (1964FFRME, 1983FHABHIPMER L) BIAIEIHE - IRE(1984)) OHEHINS, K
Bt EEAEMT 2 &ML NTWS. —F, REAMES:TH->TH, HBYMECHTEEICHCLZE
FZEbERT IEMHONTWVWS. WFEHADIMETEONRERFKEZEIL, BRTHFRLORAIRMES)
HFMHEZRET L.

2. BREIREEER

REHCRAWEBRIEESRIE, FRERICEREBESIN TV BXRFOK-NET, KiK-netDidsk, [IKFHIREHAHE
EFEMICAWVWT WA EERT DR, 7 L TAMBEEFHMAEMBIRES A Pt C5%E L TV 2AN-netd
HERTHD. IRTH—RBEINEEEICL 2EHTH D, REFTORFEOEHEDLNMY XTI 5260
EEREFEES L TEEREFICLTEB WL, ZOK, IEE7—)IARI MLOBREEZEEL, AKHK
0.05Hz~20Hz®MD /N> R/IXZA T 1 LY — & HMHF 7=,

3. EERDRH

Hic, JREREE (NSKD)ZBETHFOMAA, BETE, SERTHFORAO IMIHICHITTRYT. Ad, &K
DIRBD R T —ILIEEDLETHS. ERERHOKMUHNDFREILIOMIKIC I, EVWEHIRIIES, Bo5hN
o EE OMIRIFE X8R 100 520 THREAZRFREIZIR SNV, BEAlOBERTENMLL 5 ihig T
t, B IRUTOERHOMESMGEREIZ10MH 5200 TH S, THEROFISTIIRERR (AL
2~10%) DEFUEENREER GoUL) #iGT 5. BEREOREIX, EHTHRITIEREWVD, LRD
rhilithis, (BREEE#140kmiHE : REED) TIINSL<K RSB, T, TRETERADOEFOZTITERERD

RgAPPNEV, EFHEZRYBCRAEEBORYNRTIE, RAPOREROEREBE/NE VWY, SEOEXR
ICABION ZBASREBNMEETE2HAREHD. T, SIKELERIC, L TE & Radialiis TEZEAPLR
EEZONSZRAPORNIER TS 2HAREEFEY 5.

FHI2~108 D7 —1) TZARY MUIRIE%E, EHBAOARUNSKICAN IR LETHET S &, EHFRNITH
IR L COENSI0BETEEICKREV. £, FHOAAEEERIE, RALYI5BZBEEKRE L.

e, SEOERORA, ILEENSEHEICHITDK-NETERARDILHKEHEET 2, AREDIEROMEE
EHRENSICERTERROIRELFEL, 72— TARY MUIRIEIZEE2~100RAEHFETI109D—LUTF
THhd. BEFEFNTEIREAPOMESHN EHBL TWS.

4. BbHYIC

201956 H18HD LU EHDIETE LN /ZMERLEN S, BERTHFRN A2~ 10W 0 RBHES: N REF
B L TWB &P EINAE., 7L, EHRTHZORMEICIIE[-EEIRSNA, £, EHFMNITE

HFRICHKRREBRESIS/NE WA, FBAIERAZLERZ & REAHBESIRIBICIIENR Sh, B0 THE
DEWVWVHIFELTWEEEZILNS.

SiEE
B KB DK-NET R UKiK-net, [SIRFTOREHMES)ICEAT 2EHABROT —92FBEWZLELL. LT
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RIFFK-NET, KiK-net, https://doi.org/10.17598/NIED.0004
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NS-component of Ground Velocity observed from the Yamagata-oki event of June 18, 2019.
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Rupture Process of the 2019 Off Yamagata Prefecture Earthquake
Based on Waveform Inversion with Empirical Green's Functions

*Atsushi Nozu'

1. Port and Airport Research Institute

BRI —VBEABERWLREA Y NN—Y 3 VIC&Y2019F6 B 18AILMIRHMDME (M6.7) DIRIE B
EHE L7, NREKEIE0.2-2HzE Le. 7 —VEKE LT, FREY & RREMOMBRIEOHLIE
EHOALOREILTHE, 2019F6F19H0:570KRET (M4.2, FS12km) £20195F6A21H5:330FK
Z2 (M4.0, Fx13km) OEHFEMHALL. KREB2BFnetil L2 E— AV TV YIBHIELNTEY, K
BEEMBCAMISPPELZ N HMBEROME (ER49°, EMN63", §NUABS) THD. —H, REID
E—AVITVVILBERONTLARL., L LAEREEIRE2EY ERBRTIOADVEFICAELRCEST
W3.

AEODERMBA CESRITRUYBED LI IC, K-NETE L UKiK-netd 7 () Zxfithm s L TREEL
. HATRELIZWETHD-HDREDHEIF Ecoverageld B WD, EWLERD2DDREDEHENMNE
EEDNIGO03TRLNTWEH DR ERNRMRICED . KiK-netDERIRICE L TIXREHBEDIELR
FHEEDHENBTHITN S WEEZ ONBMP TOEEFEFER L. EWED & NSO DRE KR
(0.2-2HzDFF BB 7 1 V9 & BRA LK) , 5149 %E 59—y he Lk, 41 vNRN=UavIERALE
DIFSHEEET10WE (HOKE) TH 3.

RELMBEOMEBEARICRYT. MBEIE, [IRFTICKDZAEDOER (1L#E38.607°, Hi®139.478°, BFX
14km) 2SO EDICKEL, EMEERIE, FnetiCE2XKEDE— XY N TFYYVILBOZDDEHED S

5, REDHESLVESTIREREROEERAL (EM23°, ERIS6") . RIEBIODVWTHRELI T %E
BEICREX20km, @15kmE Lz, RE1ERE2DZFNFIOREMBEEERE LEAIOR I SkmD X IC I
KE1%, LAIDOKRZI12ZkmDOXBEICIEREIZEY HTE.

A4 N—=2 3 vDOFEE L TIEHartzell and Heaton (1983) ICK 2RI FIA LAY ROEERBRINYS
)—VBEMICERTE S LD ICHR LAFE (FiFE, 2007 ; Nozu and Irikura, 2008) =B\, T DA
TlE, BE2XD/NMHBTODE— XY ML — MEARIGNMBEDOE—X Y ML —MEAREA VLRI EDETRTE
IND. FOEEDAVNRNILRATIDEINS VNN=U a3 VORI EARS. BiET7OV b (first-time-window
triggering front) (¥, [IRTOWIERB RO SEOARICIERT 2D E L. ZOHAREICOVWTE, &
EREDNEINo/2.7km/sERA L. T, IEBORNEBEREKRDZ-HDDY TIL—F > (Lawson
and Hanson, 1974) ZRA\W, XY DIFE[OHEZEONMIT H-ODHRFHE&RITZ. BAKRESNRE
HHE T DZBRICIFERHEDOAN Y FICEEH S M EHRER OFEREAVTWS.

AVN=U 3 VICAWEBARICE T 28K () EEXRE (F) OB (0.2-2HzOREKF) %=KICxR
7. 2RICHIREERRIERS—HLTW5S. MRRAON EMAEDER (NIGHO2ENIGO07) »{EESD
Rl (NIGO03) TIEEMAMTEEICERT 2 EEAONEBUBADRKENZL VWS, ZOIIEA >~
N=2 a3 VICAVWTLWAWIHELLTEAKRE AREIFR —HBLTWS., ZhidREmT Y —EBEHos
ICHTHEEDHENSENTVWEEDHEEZIOSND.

BICEA YN—Ya v DRERELTBLNARKRIRYVEDSHERLTVS. ZOBREBILHICRE
1EREBE2DE— AV MR ETHZD, REVNOWVWTIEHRIRDBY E—XA Y M F Y YVILENIELNATULAW
e, RE1TERB20EUT7 —) TARY MLOBERKRRATOLICEDE, RE1TDOE—X Y MIRE2D
T4 EHELRE. BICRT LIS, BIERBSR (k) L YILAITEERHISEBOTRYAREL, BT
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FHEMBISRHDTAYNMREVEDRRIMEONE.

B AR TILEMHERRFEEAB LR ZEMFRADK-NET, KiK-netDi&EHk, F-NETOMTHE, TR
FOEBRT—4AFEALTVWEYT. ZZICRBLTHEERLET.
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Science literacy of Twitter users considered from "tweets" for
earthquake clouds before and after the Yamagata Offshore earthquake

*Yoshiaki Orihara’

1. Inst. Oceanic Res. & Develop., Tokai Univ.

201956 H18H228 2248, IWEHTY I =ZFa2—K (M) 6.7 (BEE) OMENIFKEL., FRENLH
TEE6H, IWWEBHT CEERAERALZ., 6B21HOHICHKEBTRM & HE@RELIK. (THE
E£7?718HYAICEHERR AVWERDE., AFMAREHRT] EWo7/k¥ 4 MLDWeb news ZEEE L, Th
ICX L CTwitter E CIXMEEABE LA T+ 72#HHITEZVA—F (D3P E) Kbz, LT, Wit
IFERFRETIDREOREZIY PO, BEORMEEZIMY PHLI & &, Twitter EICH T BHABHY 1 — K
EDERBERIIBASHTIEARVWA, KEDTwitterI—H —IIMBEEDSEEAEE LILBEAT 1 7E#HRPILT
W=,

Yahoo!) 7L & 4 LHFRIE, TwitteriC&EI N Y1 — b EF—D— KD OMRTEDZH—ERXTHS, &
BTRIOY—EREFBALT, WEEHDOMERIC MWEE] 2% LKk, TLT. MWEIKRLELK6A
18HDEIE3B Z ST EF7HEDRESHEN 5. WERIEDY M — NOELERRZ, V14— MUIHMERBOD
198 IC40004 A £ &, #ERIICHER2~3HIBATWE, £/, Y1 —MNOABREXKENHEEICHLTE
EH, BEM. EB55&BVARWN, D3DICHELLIGE. WERLERIEIEENRY M1 — NOEIEHILEL
TEHo7h, WERIITEMNRY A — MEIENKREELHDBBEREA >, TDZ EML, Twitter ETIEHE
BRRONDZMEZED YA —MIF LT, WHEHAOERERICIIHMEEEEROEREZFLADHLS>ETS
FENFERIELTVWEZEWVWR S,

HEE  AMREREARZMEFRRALRFA (2019-Y-HE (FREEFR) 2) OFEIZS FE L,
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Room C | General session | SO4. Tectonics

[S04]PM-2

chairperson:Naoki Uchida(Graduate School of Science Tohoku University), Hiroshi Sato(Earthquake Research
Institute, The University of Tokyo), Atsushi Nozu(Port and Airport Research Institute)

Tue. Sep 17,2019 4:30 PM - 5:00 PM ROOM C (Research Bldg No 8 NS Hall)

[S04-02] 3-D thermal modeling associated with subduction of the Philippine Sea
plate along the Ryukyu Trench
*Nobuaki Suenaga1, Shoichi Yoshioka®"', Yingfeng Ji*t (1. Department of Planetology, Graduate
School of Science, Kobe University, 2. Research center for Urban Safety and security, Kobe
University, 3. Center of Excellence in Tibetan Plateau Earth Science, Chinese Academy of
Sciences, 4. Key laboratory of continental collision and plateau uplift, Institute of Tibetan
Plateau, Chinese Academy of Sciences)
4:45 PM - 5:00 PM

©Seismological Society of Japan
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3-D thermal modeling associated with subduction of the Philippine
Sea plate along the Ryukyu Trench

*Nobuaki Suenaga', Shoichi Yoshioka®', Yingfeng Ji**

1. Department of Planetology, Graduate School of Science, Kobe University, 2. Research center for Urban Safety and
security, Kobe University, 3. Center of Excellence in Tibetan Plateau Earth Science, Chinese Academy of Sciences, 4.
Key laboratory of continental collision and plateau uplift, Institute of Tibetan Plateau, Chinese Academy of Sciences

1.1 & C&®IC

BEBEBEDLAAA®T TIE, BHNRAO—RY v 714 XY ~(Nishimura, 2014)% R EEE K E (Ando et al.,
2012), REFHBIEREZME(Nakamura et al, 2015)A D2 O—MEIRB I N TWSE, ZO2HDEHOO
EDELT, HBABEMENELEERITO L — MERELETRAEL TVWAEHRNAO—R) vy T4 R
U NECESERRMEDEI A A TEREL > TWBZ EDEITFOND, FZT. AMETIE, HEEXED,
SNELEERIZSTIRTHEBEETIEL. WEKBEENSDT7 1 VEVETL — MDILIHAAITHED R
ESEROCHENSG. SSICIFHEHISCBONIRATTHEDRKICOVWTHEY I 2L —2avaiTwy, Al
NEMBRBAREDOT -9 EHAVTIHEENARETILEBEL, AO0—HEOREE OEEMICOWTEMRL .

2. ETIVERE

BUEFTETIX. 7L — MEIETET )L (Mathews et al., 2016) R U EEE#DIES) E T )L (Heuret and Lallemond,
2005588 L T, 71 VEVEBETL—bMDORLHAAFEEEAL, BEISMyrOFNIEZRO©RES % FERE
RIS LTKRD, x, vy, z8iAREICK LT, ThEFh, EFILH A X500 km, 800 km, 300 km, #'') v K&
f@i&10 km, T0 km, 5 kme& L7z, RNIGDIZFRFZMEIE. +X, X, +y, -y, zOERE TIIANIEEZBRE &

L. +z8I0OERE TIEAAATINE, KETL— MNABFEET 2720, RNIFELRVWEDE L, BEHZDIE
REMEIE, +x, +y, -y, zDERECTIRIEAZHEEESZ, xOEFREDEREIXTL — MAEE T IL(McKenzie,
1969)% AW, MAAL 71 VEVEBETL— NOBEH LELOFHOEIICIEL. &M LRATY TTRIDE
HE L TRESRES ATz, +zOBEREDRBEIFOCEIRELE, £z, BREEBICITBEISEEDRENE
CoREEAH B EHMENTWED, ZOEMIEHOA>TWAWL, FI T, FHESTEL LB SN HARE
REBEBRUAT—IPRELIL—HTELOR, BEORERPBEEBEREE.A V) Yy NH—FTRDiz&Z

A, TNEFN5Ma~0Ma, 2.0cm/yr&kE o7,

3. EREER

ERNICBONREGIERTEHOYIaL—Y 3 VERM S, ETLBERATHRBAENSNELEEN
EBAAAICTLICLEN>T, FL— MEEFERENR RDZZ &ICLY., TL—MERETORESH
MERIET 2EANAHON, ZOMRICKY., NELFEERLTIHHBARAERLICLLRTERETDS

L— MEREREMEC RY, EE550EBTTHEEANAO—XY) vy ARy NR©TEEBRMEDORE
B TOREIZHNS500-650CEHESINS, —A, Jietal.(2016)IZEABHDFEE AW 3 RTEANFREEET )
VIICEY, 4 VEVEBESL—PMLEATRELTVWR EZZOSNTVWSHEREE & 2%KET TOFEEER
RMEDOREBEOEE = ZFNEFN400~700C, 350~500CEREEL 7=, AR TEHE SN LIZEDEE
T, MEREREERKEDTEREE L >z, TL— MERELTIE, 350~450CHEHTARET A
UHNLEETARYAKITT S (Hyndmanetal, 1993)EEZA 5N THY., AR TEONEESHIEZDE
BEBORESEHRH LY 200CEES o7,

T, AEEFETHONLEBEE—RIOBEKRE. EFEHZRPDEKMORBDHER(Omori et al., 2009) % F L
T. A7 LEMADEKENTEKRDIE I3, HBABEFIAT T, epidote eclogitetfh Samphibole
eclogite B~ DHEEFR (SKEZXL: 1.4 wtk)D. NELFES{TETT. amphibole eclogitefBh 5
eclogitelENDIEH(EKEZL 0.7 wt)hH b, /. 714 VEVEBET L — MDEIHAAFBEDEA
EEREL =Y DK AR AEA2 &, NELUFESMEOEHENRO—Y v T4 XY NEEE TRADIRKAIE(H
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0.4-0.5wt%/km)pfgohrc, ELY, MKBETIZ. X577 LEAMEDEKMORBERDEAKDN T L — b
BRELOZO-HMEORLEICTFSLTWREEZLND,
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Room C | Special session | S22. Potentiality of Machine Learning in Seismology

[S22]AM-1
chairperson:Takahiko Uchide(Geological Survey of Japan, AIST), Hisahiko Kubo(NIED)
Wed. Sep 18,2019 9:15 AM - 10:30 AM ROOM C (Research Bldg No 8 NS Hall)

[S22-01] [INVITED]Data-Driven Anomaly Detection Based on Machine Learning:
Smart Maintenance for Wind Energy
*Jun Ogata' (1. Data-Driven Anomaly Detection Based on Machine Learning: Smart
Maintenance for Wind Energy)
9:15 AM - 9:45 AM

[S22-02] Seismic Phase Picking based on Sparsity-Aware Change Detection
*Hiroki Kuroda', Jun Ogata1, Hidenori Sakanashi', Takahiko Uchide® (1. Artificial Intelligence
Research Center, National Institute of Advanced Industrial Science and Technology, 2.
Geological Survey of Japan, National Institute of Advanced Industrial Science and Technology)
9:45 AM - 10:00 AM

[S22-03] Automatic P-wave detection using deep learning and visualization of the
decision process
*Shota Hara1, Yukitoshi Fukahataz, Yoshihisa lio® (1. Graduate School of Science, Kyoto
University, 2. Disaster Prevention Research Institute, Kyoto University)
10:00 AM -10:15 AM

[S22-04] Application of convolutional neural networks to continuous seismic
network records
*Keisuke Yano', Takahiro Shiina?, Sumito Kurata', Aitaro Kato?, Fumiyasu Komaki', Shin'ichi Sakai
2 Naoshi Hirata® (1. Department of Mathematical Informatics, The University of Tokyo, 2.
Earthquake Research Institute, University of Tokyo)
10:15 AM - 10:30 AM
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Data-Driven Anomaly Detection Based on Machine Learning: Smart
Maintenance for Wind Energy

*Jun Ogata1

1. Data-Driven Anomaly Detection Based on Machine Learning: Smart Maintenance for Wind Energy

AWETIE, BHPBICED F—yBEREIBRARN, S 5ICThOORRE (S0& ICRBHE - £
BTHALTVCA) IEOWT, AARBRAT— M AV 7Y 2ORY MAEHHE LTENT 5.

BRARKBMEO KRB EERBOMEEEIEIL, EE HRICKELAPELE2 2. TR, 5 LAEROME
BEEDEDIESICERLZEHA VT FYANERINE I NSV, —AT, #B0HE, BESORE
ZieaLYIERIC, NORBICEETZ &N TENE, MBOFRESICL2BRERAOE TEZ T TR
, BBORBICHLCLEBARNROBEVWA YT FYANTEER S, TIT, BEOEY VY FRMTPIER
BERMORRICHEL, EBETOREERS X5 L (Condition Monitoring System; CMS) ~DHIFEN S
FoTW3. BxlE, CMSICEWTIIREEY 77y IHoRBoNZIRH T —Y 2BITOTRE LT, ESL
BEEBEBICEDKT—9RBETIO—FICLY, BEFTHKEZRER<KRET 2 X7 LDEBEICEYHE
ATW2. INEXTIZ, NEDOEZE TRV — M X VTV ARMMERAFE (947) | (2013~2017FE) I
BWT, ERDEMDEXEDHAICKY, 2FH27H 1 ~, 43BDORAEICCMSEZRESI T TWEEE, 22
TPRESNENEERS T —9%2EH L CEERIOMRARELT>-TCEL. EVHIEREDTEERTH S
FEHER, EEHE, REBHRICH L TEE0BMREINTSY, BEERANVAT LR, EFEBEZROEERLES
FREMICHET 272010, REIT—9 Z&ICENICEE - BEEZT-o-TW2 (TREICDOZI00EERMY
2T LDRE) . EERAFEE LU, EERBREBORE T —9DAH%E%EE - 7L, ZIH5TEE
LA ZICBE LT 27 70—F (ANERM) 2EALTWS. AFRTIH SIS, FEEE LT

A - BRHEEOMBSEHE TH2 [FLAC (77— IRFMBECHBREHE) | 28AT5I T, HROERE
PHETIEHRETH > =TT LB ERERET R EERLOEIOKSRICT L TCEEERMN+OTREE BB I &
HRL7. UEDEERNY AT LAZRBRAEDIRN T —YICERT S & T, BRRXBEBREDTI~34H
B COEBKREMRMERIRL, 90%ULOEREFIRE MR EZRTE .

—Fh, ZDEIRT—IRBEEERNTMOERALEEDZ D AT, YATFTLDREEIS LIS - ERLNE
BErid. FAEHFLVEERKEECE VY 2ZEBLAGERE, — b7 — 92 KEBICERBLTEELE
TOTIEAL, TTIMHMORETEZLAETI - BREMSHOFTHA (&) LT, FitQRIETEE
BREY 2T LENEANDRIBIGEAAREICTE 2RMPIVDERARERDS. ZOLD Ailaid, #HuEE
TIIEBZE EEEN, BERY NRAREEE 2> TWS., 4 FIBENEDOEE [EEERSE LI
RHEE] ICBWT, IHLE770—F (YR7LER) 2FAT22LT, HOWIRAERKBICBVWTEE
REOORIER - EAATEEE T2RMOMTARLEEDHTLS.

BIROEERAOFEMEIEEFKERBPICKRNTI8EHE LTIEBUTHDZEVWA D, EBORIFEEETED
FTHED, EDLDICFERT 2D, TOXRANAMEEHII TSI ENEETHS. Halk, EERMNR
T (AlFRflT) ERANE#EE (REERRE) 204E, HAOREA VTV RAAXET DDA VY

T7I—ADMREAEZITo>TWVWS. EFRNICIE, EERMOETHERZEEREAE - @RI ICTRIET S
ET, WOTH - ECTHEREDREAILIE - REITEDWeb7 7 — 3 [WindCastle] DR - NB
ET-oTW35., EERMBMOERBIMARLIFTERL, THLEA VY7 2 —ADANHERF = RICE
H2EI—DDEWNE, BEERAS AT L%Z, RFOER (RF7T—9, 1—FH6DT7414—RN\vI%) %
FEHETACETHEMICER - SEELTW ZEICHD. EERAZIXCHE T ANTHERM T, —i%
BICZF DRAMMEREIEEBICHRT 2T —YDEVPEICAESKEKET 3. IIROEERMY AT LIIBED

F—aty MCEBERICBVWTEWEEATRLADDD, EHAETIIAREE - KRUEOTH LS TISHER
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WROERSE, BT —IHICIFRVERIMOEMNE - R —V I/ L TOMNITHLT 20N KERREE R
3. §hbb, ZH5LE [7—49H50%8] ILEDCBERMY AT LIE, BEDT—9 1y hT—EEE
L TENEMBEHICEWNEIT S, TlrAL, BERPICBVWTHMEEARDDIC, MARLTEICEKTE S
EDVRTLEZREH (RT—FICELEBEEE) LTWKZEDREEELRS.
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Seismic Phase Picking based on Sparsity-Aware Change Detection

*Hiroki Kuroda', Jun Ogata1, Hidenori Sakanashi', Takahiko Uchide?

1. Artificial Intelligence Research Center, National Institute of Advanced Industrial Science and Technology, 2.
Geological Survey of Japan, National Institute of Advanced Industrial Science and Technology

P - SIEDWENREZ D BEHRANL, FFICH/NEOMBR T — I BITOE—S & LT, hEZOEERFEED
—DICMIBEDITONS, i, MEAY O T — 9 2RAVEEREEENEBHRATREFLRABELENRT S
ZEDREINT W S(e.g. Rossetal, 2018), LA LIS, FEBZBZHOHEIM EZ2BEF XX, KEDEE
T—IRLUICZENSICHT ZERBRINIL (HEH) BRODEICRDE, YRATLBRICEITEHANKE
W —A. AASIEMERK T —9 N0 ERBERAEZITY 7 70—F&. RBZBLEIL Y E K OFRAEN
REINTHY., 2K, HERFEOERRE/REB/NT—LICED < STA/LTA%(e.g. Bungum et al.,
1971). BEEIBEFIVICE D K Fik(e.g. Takanami and Kitagawa, 1988; Leonard and Kennett, 1999), &
NS EHAEE-FEK(Akazawa, 200)PIRESINT WS, T LEFMHTER2ZENILAVWT ITA—FIF, K
ET—IDEFELAWV, HEVEHEAIOTHPEFEINATOVAWVRE (BREISRE) KBVWTEYRTA
HHEATER LWV LFENELGH D, LHELARDS, —EORABELBZLDICEATERT—9Z&Il%
BDNRIA - DRENVEERDE, VAT LBERKOBELH > T,
EBNE - BMBEELBTICEWVWTE, ZIERAME (FLIFESEIAVYT—2a VBB & LT, #HERE
R HBOEEE R ODBRBENERICHRINTE -, EIOEE,. BRINESDEEMRA/NN—IA AL
RNBBEICERT 27 70—F5EB 2EH T % (e.g. Angelosante and Giannakis, 2012; Han et al., 2015;
Kuroda et al.,, 2018), I 5DHFEIE. BIEBRIMBEN R /R—ARYT ML (REDHEDDODRY ML) D
EREBICRETEBIEEMALMNMILTWVWS, RAN—ZARY MLOHEBBICH L TIELT /L AEAEZE DA
NBFEDNHONTWVWS O, INSDREDISHICE 2RBEBEATCRMOERIA/FTESZ, 2077
O—FOFEHE LT, BRIMESLAINSEELCERANT 272D, /4 ANDOHEBUEIHEFTE D EHE
Fond, £z, FENEITEF2—ZVINRITA—=FE—DDHTHY., LHEREOELRMENEREIC
RETEZ S, L. GEHRFOAN—AMERBEERKBEALIE S 2 L IF—KMICES TIEA WL, Kuroda et
al. 2018)IFERTRILEBM TARAN—AMABEECIEDZIEICRHILTEY., TORNR—RALEFRATZF
;&lZAngelosante and Giannakis (2012)%Han et al. (2015)&DFHFE AR TEEIR FHEL ., BUERERT
KVEBEBN-HRNBELERT 2 ENERINTWS,
AR TIE, BEMIANN—IAMEDOBEELICL Z2EERFM7ILTY) X L(Kuroda et al., 2018) = ERET—4
ICERA L. BERAICBSIT2BUMERIET 5, COFETRETZESETINE LTIR. RE20XRHHE
CORETIVEEZATL, ERAIE LT, [SEF—TAEERAS O M 52018FE583H 190590 IR
EEBTHRELEM 1.6DMEEEV. HARERMARAMOEREREEAHFEHi-net) DIERAR (BE
(N.ASOH). @ (N.INAH). AF(N.DGOH)) TRIESNARAABEE T —F ICIREEAEA Lz, BREED
BT3RS A=%F, BEOLSH, [SETRAEMEOZELEECFEO T CECRMBARNIARD LD IC
REL, BR. FESIRICOVTRARFRAELN T WD, RRFT—TLLEBERAY QI OERMAE
HMOEBMICSHE L-ERE2F > T, HERIERLNOERE Lz, M1 OERIS, BREEITRTRAE
(FI3BHE) MEESCVHOMERELERID L TVWS I ENERTE S, Hic. EERIREFRE
B TIES/NEEABWA, DK BH/NEDREFE T —2IC0 LT, RFEIE / 1 IS ELERHE
9. MEICHEOIEEDAEZRYET I ENTE L, SEROFEE LT, BREREZFORENEZEAWVEE
ERABCREEORAREI BT OIS, £ ZHOMEER T —FICREEZ%4EAL. SEFHRAMEE DL
ICL BMREHEATY FETH %,

HE ARRTEIRT —TACLIERRE & [F5 KB P M FUAT DHi-net D 10 2K 5C 8%
(doi:10.17598/NIED.0003) & fEfH L % L %,
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BE X

Kuroda, H., M. Yamagishi, and |. Yamada, Exploiting Sparsity in Tight-Dimensional Spaces for Piecewise
Continuous Signal Recovery, IEEE Transactions on Signal Processing, 2018,
doi:10.1109/TSP.2018.2876328.
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Automatic P-wave detection using deep learning and visualization of
the decision process

*Shota Hara', Yukitoshi Fukahata?, Yoshihisa lio?

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

PIEDEERZ & WEMEMEIL,. BERMBYA D XLBERET D LETHEDIERTH S (Hardebeck &
Shearer, 2002, Yang et. al., 2012) ., PROELERZIOKRE % BETITO 73 TLIELRTL WA IR
NEHShTEY, HlxE, STA/LTAZILTY XL (Allen, 1978) . AR-AICE (Sleeman & Van Eck,
1999) RENH B, RIATIEZhu & Beroza (2018) *°Ross, et. al. (2018) WFEBEBE AW AEEREL
=o —A. AEEEQHFICOWT, BEFEOFHEIIABOEMRLY EHEENMBEVE WD BEIH o 7=, Kif
RTIE, BHISNAHMEBERET — 9D OPEDOEERZ & MEEMARET 5 EDOAREREHIAA=1—7
JLx v N2 —% (CNN; Convolutional Neural Network) OEFIL#FEFE L=, AT —4 & L TE. AEXK
(Lupeith7, At AILER) ORBMEE R TIEOSN250 HzOMERF (W13HE) & EEHARETHE
5072100 HzOMERF (W4RE) %FEA L. BHERZ & EMBEDERT—9 & L TUIEMRICK 2R H
EREBAVTCNNOIIEE T o7z, ZOFER. AIFRICAWVTUWAWMERFICH T 2CNNIC K 2 EIERFZIICD
WT. EMRECNNORERZIDEDTH EIZEREIEZTNEN. -0.0025£0.040s (250 Hz) . -0.009
s&0.071s (100 Hz) &%k o7, £/, WEBMHEOREBFERIIEMARIMRE LABRICHL, 98 % (250
Hz) &#95% (100Hz) O—B¥EEAABA L7, INiIRosset. al. (2018) DIERERAETH 5, RIC. #E
BHERBEBERICOVWTHIR S E OBIEOLEREZRARS O, HhERF ZE&AMEToIF. FAOHIBEDRK
BT—49%FAWVWTCNNEZEL., 55 —ADOHBOT—FISEA L, ZOHER, —BREIIRATEHERN2
%DBMBEFY, HIFTEICCNNEZBIES E2REENMEVW &9 o7, T, BEOREZE%ZH
WEMIERTIE, Z2a—FLxy ND—08BRDTIv IRy VA, DEYCNNAEDL D ICHERAHE DTS
DALMY DITENEWIEBELNH D, I TEMETIE, Selvaraju, et. al. (2017) DGrad-CAM & FEE N 2 7]
BN EBAWT, CNNICK 2HEMBHREORE 7O ZADABIEEH A7, CNNAER L TWSEMAEH
BlTdZ&ICE Y, AIESNZCNNLEERL OMREBFBEROILICERICRBEL TWR I ENgh o7, &
oo ZLOEHICH L THBHEEERLIWVETCLAEREZERL TVWEZ DM o7, ZORFHIE. ENHE
MRHOEMARDHIMELEICIED TGEL . MHBEEZOEDDEREEZCNNICIESEZATLAWIEREADLLT. A
BEREZEDHMAOEFICDITTWE EEZOLND,
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Application of convolutional neural networks to continuous seismic
network records

*Keisuke Yano', Takahiro Shiina?, Sumito Kurata', Aitaro Kato?, Fumiyasu Komaki', Shin'ichi
Sakaiz, Naoshi Hirata®

1. Department of Mathematical Informatics, The University of Tokyo, 2. Earthquake Research Institute, University of
Tokyo

db
1.5

IR7E, aEBICIE, ABICEES /2300 B0 =%t OB AR
(Metropolitan Seismic Observation network; @#MeSO-net) &% V), HE R A ER%
FICINESINTWS. B LHEMERAISRE LTEL TVWARVWEHEB TORIEDZH,
IREINET—FICIE, BEOHERFICMA CTHREMEDKARRE /1 XS
nTwa. LHaLl. ZhoDRE/ 1 Xk, BRISENDEDHIS S EROER AT
BRIDIEICLVBRTZIENERHING. ZI T, INHDT—YDHRLSEBE
BROBEDEREZHEE L, WEALDBENICHERTZITERMNT 2 EamAk.
ARERTIE, BHFRAHFZ1—FIxy eI Z 708 2RV EREIRTOMERA
EERZEL, MeSO-net T—49 #HWVWTZDREERILT 5.

2. REF&

BHAHF=1—T Iy b&T T T70EEBWERER SERET TOMERE
HRRT D, BHAAF=1—FIIxy ME TRRBBO 74V EDERL - T—Y VT
EMENZ IO TY U TE - 2EEZ 1 —FIry M ERMBLEZEHETHY.
ERWIE - REAEBICEWTLLSFERSNTWS, tERICEWTHEEHAHF=21—7
L2y N DOBEAIRESEEADOBERIIEC BRI TV, LirL, BEAFAHF=1—
ZIRry M, BEROELD ICANDEERNIFBRCRHRESNTWSAIEEBELTSH
Y, ERESERERICTOEFMRALTLED &, HAR0EMEEDAEFREE
HEEBITBIENTERN, 20D, BIIEHAAZa—J)Ibxy NERLEET
T, BHRHEUNRZAVS I EICL2RABEORA LS K UBRRANEOR D EENIFE
HETERAWEEZLONS.

ZIT, AMRTIE, /77 7BRODBFTHRINTWE IS 7 9EDFREEEH
AFZa—Z)Ixy MZBAL, BlR0EEEEEZ2ERBL-EHAAA=Z21—JILXY
NEIRET S, BHAEOSS7OEBEICIIERENFEET %D, RERIEEEAW
BPIETT—IDOLRETDIENTES.

3. fRHTHER

REFEOBEMRIZ2011 F9 B4 Bh 516 HDMeSO-net EHTEGHE & AL
To7. BHERRE LTRAMEDI3IEHMAERIRL, EHAAF=—a1—FILRY
DEBMANRE20WGOHz £ TY 94V T v &Lz, BEFEORELZEESF
EEREELEL, HICERMERAZNZA DI EICRMLE. BREROFEMICOVLWTIE
LH®ET 5.
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Room C | Special session | S22. Potentiality of Machine Learning in Seismology

[S22]AM-2
chairperson:Hisahiko Kubo(NIED), Yuki Kodera(Meteorological Research Agency, JMA)
Wed. Sep 18, 2019 10:45 AM - 12:00 PM ROOM C (Research Bldg No 8 NS Hall)

[S22-05] Development of 3D Convolutional Neural Network to locate hypocenter
with theoretical seismograms of time series as training data.
*Daisuke Sugiyama', Seiji Tsuboi' (1.JAMSTEC)
10:45 AM - 11:00 AM

[S22-06] Discrimination of earthquakes and tectonic tremor signals by applying a
convolutional neural network to running spectral images
*Masaru Nakano', Daisuke Sugiyama1, Takane Hori', Tatsu Kuwatani’, Seiji Tsuboi' (1.
JAMSTEC)
11:00 AM - 11:15 AM

[S22-07] An unsupervised automatic classification algorithm for continuous seismic
records using a nonparametric Bayesian approach
*Yuki Kodera', Shin'ichi Sakai?, Takahito Nishimiya' (1. Meteorological Research Institute, Japan
Meteorological Agency, 2. Earthquake Research Institute, the University of Tokyo)
11:15AM - 11:30 AM

[S22-08] Study on Site-specific Ground Motion Evaluation Models Utilizing Machine
Learning Method Considering Epicentral Directions
*Toru Ishii1, Atsuko Oana1, Kensuke Wada' (1. Shimizu Corporation)
11:30 AM - 11:45 AM

[S22-09] Study on Ground Motion Evaluation Models for Kanto Region Utilizing
Machine Learning Method
*Atsuko Oana’, Toru Ishii', Kensuke Wada' (1. Shimizu Corporation)
11:45 AM - 12:00 PM
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Development of 3D Convolutional Neural Network to locate
hypocenter with theoretical seismograms of time series as training
data.

*Daisuke Sugiyama', Seiji Tsuboi'
1. JAMSTEC

Falk, EEOMEFRMERRIEVWT, ERERFEHEEERL. INEHET—9 (HD2ZAHNT—%
EEDEMRERDT—FEWIMIIFZHED) E L THEBEBETIZLICEY, BREASA—YOEELEITD
Za—FIRY NI —VEBETIHRAMMCDOVTHRE L7z, BIBOERKRTIE. BEERAESICT. ERVRE
DEBZZHONRY—VOREBHMEAXBERNICETEL. SonERERTRELI L. HIRFRICHITZH
ROZEEMWRMEREEEREZEHRL T, ZOBEREAVTCREZE 2TV, BRAIA—SVEZEEHET S
Za—FIRY NT—VEBRERTEIIENHEEKD AR LT,

Hald, TOZa2—FIRY NT—VICLDEBRNATA—IHEREEZILILEHZIEZEHME L. 2B
REBRINABRICKRBIEIHA%21To7, HIZIE. HEREOENY A LERIE O RIREN AR S, B
BRAWROZEMDHLEIT TR, ZOBERNARBEBEBRONY—VHEFBORRET D, DK D REFHE
RENY—VEZBST LD, Brld, HEBEEOERMERMEHEOMKROEMLIFE, H1DLHA
BRTHIRT —FICE# LTz, 2DEIRT—9%, IRTHRT -9 RUMBRICE T 2BZDEZICHFLELE
3RFTBRAH=21—F )%y hT—2 (BDCNN) ZHVWTEZ ATV, ZROBHUT—YDOHEETIZE
NTEBHBETINERESD,

md. BERERTEHEERICOVTIE., BIRERKICZARY MVERED
SPECFEM3D_GLOBE(https://geodynamics.org/cig/software/specfem3d_globe/)ZFH W T W3 A, SEIE
WREFICOWTERMAL S ARIEREE TRIF, 25637, 1 chunkzZHWTEE L7, AWEIRTHE
ERETILIEZS20RTS T, ETFIDOREEDREMBTH ZNEXIE256, BHIX17HTH S, BRESIPMNERERE
RN A =4 HZL S 724,200 DRBIHEB IS L TR OERERFAETE L. H3005DHER
CEEREER L, IhERAV, BHUBREORBRRE/NY —VE3RTMRT—9 & LTEML. KA
FT—=8E LTz, BBE3A. TOIRTHIRT — 4 Ek-Net/s EDREOMERFER T —9 H 5 ERKICEHEN
ICERDAIRETHY ., BEMNAEBRNIA—YDHELAETH S,

ZDEIICERLIEET —9 5 HIC, KICHRARZ3D CNNERBWLEBEE AT o7, 3SED3DBAAE%
A\, 86x86DZEMIET — 4 #BRRIIAMIC20EAV. BERNATA—SE2HET IHRET I 2EHET
ICEWER L, FBEE 7L —L7—7IETensorFlow (https://github.com/tensorflow) &

nnabla (https://github.com/sony/nnabla) %W\, HEIT —49 OERS & O E 138 E 7060 R
¥ - hIKIERER LV 9 —BERTBEE I SR Y THBDAY R T LDGPGPU/ — RA&FIA L TItFNICIT

W, Za—F)xy ND—UDOHRETIVEBEL L,

234,200 DMEDRA R h85:15ICHEIL., 85% T#H53,570FAEFBICAL., FEICERALAVE
J15%D630EDHEAFAVWTRERIEEIToET 5, BRRBFABRENE LN, RRIICTEK L -#H
EFIOELWVHERR, BLUEROHRNT—4ICERLEBSOHRERRICDOWVWTHERROBICHRS,

Bl
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Discrimination of earthquakes and tectonic tremor signals by applying
a convolutional neural network to running spectral images

*Masaru Nakano', Daisuke Sugiyama1, Takane Hori', Tatsu Kuwatani’, Seiji Tsuboi'

1. JAMSTEC

EEOHE - HRESHERPEE AT — Y BARMORZICLY., - MERBEOEREEDICEW

T. BERME), BEBKTME, RO0—-) vy THEORAO-MEFEEL TWVWB I EELSMNA>TWL
%3, AOD—HEDEEANZALERAL, BRERREEZITZIE T, BEAMEOREAHZ XL EHHE
BRICOWTEENEEFZLHEFEINTWS, ZOHRTHEREHSIE. BRBEROPE-B L. LU
B2 7 FIE LTERNSNG, BEEBEBORTICIIEICTURO-THEESBAVWOSNED, TOFE
TIRBEOHEFNEABFICHRELTLES> LD, HEAYOSEZAVAEY, BRICEZFzvIIC&oT. &
FIRBEIDA Ry NEIT A BT 2HENDH S,

— AT, BRAEMSEESZOMEBEDY VFIVIEEHT 2AKEMS & MGRHEAIERY., ThSDBEHRIS
DUV EHRTESREEZONS, TRLE, KERMENIIEEDOMEE & kR TIOHZAZE LI T DIER KK
AHEML., TV T FILOBGERIIHTHU LS, O—HILAHMEE R TREBEY JFHILo T

3, VUFIICEEFNZEBRBRD & MGERHBEZRAKFICRIETZ2FEELT. SYZVITARI MDD

%3, TITEMRTIE. VUV T AR MLOEERRFHIC L > TERKEMEN S L EFOHMEE % HFIT 5
FEERFE LI,

ERICEEFNI2HBL-FHEEEETEE, BHL. HRTIRMELT EAAA=—1—FIbRxYy hT—7
(CNN) A*EICAWLN S, BEDOCNNIC L Z2EBRBETIE. Y7 FILOREIERD E ZICENTHRHET
ZDEDICEEEIT 2, —AMBEBDEHE. VI TIDBENZEL. §RHLEI VYV I AR NMUVEROEA
HOAMEBIFE I TEEDARWS, BEHEERSICOVWTREROYMEIOELREZRMLTWEED, ARBOM
HE (BEEOMABDAE) 2 7 FILOHICEERBERE DD, > T, AFRTREBROMAR (=
B ICIIMEBEREAFLE DD, BAM (=) OMEBICIKFEAZIIRV., IERBABEIGRRETFEEH
ICERL, BEEMEIEBEDOHMELHRT 2FE%FFE L7 (SRSpec-CNN; Nakano et al., 2019

SRL) .
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BEOT—) VOB, BROMEOEABIERL. Y TILOEEAERD EZICEBNTHEYICRMTE
B5E5ICHKT B, LHLSERRELSRSpec-CNNTIE, 77— v/ BAEGDOE () ABRDOHICER
T2ZZET, MEAE (BEER) ICBMNBREAE DL OIEBR L. TORNIBEDCNNE FELR S,

SEFAF L 7=SRSpec-CNN%DONETTEAI S N BERAEMEI L BEDOMES., / 1 XDEHE N SEKR L=
VZVGARY MVERERWTEE I, YU FILOHBIRBERME 1T oz, BEfIZ64x64E 2L &

L. #WAMIKER (225%) . #tAMAIEEREE (2-10Hz) ICX e 3, 2O, Z20&R S (KMB06&
KMD13) OF—4%132BICHVWY., HILLEASABINEI NS5 8E L EMaEARICHA W -,

7=, hBRDI=DICT—) VB AEBEBEDCNNERUCERE LIZIBEDY 7 HILHBIE T > 7,
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An unsupervised automatic classification algorithm for continuous
seismic records using a nonparametric Bayesian approach

*Yuki Kodera', Shin'ichi Sakai?, Takahito Nishimiya1

1. Meteorological Research Institute, Japan Meteorological Agency, 2. Earthquake Research Institute, the University of
Tokyo

HESTOESSRFILEICIE, HE, ANBKES, #E/ A XREDHRARERTELLZESIREHEINLTYL
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BABRKOBEMREY, VT7ILIAM LNEBICAVWTWSRHESTOBEANILAEZY ) Y IFIC DAL EHE
INd. KARTIE, INo~ADE—5H& LT, BEEBEZRAVCERKMRERZ BEIMNICHET 2 FEDM
HICRWHATWS. ExDHESORAREIIKRLZTHEIENDS, BEIT—IDHOLNLHEXETZIE
IFBEEY, HAIRLEEEAHRE LTFEEEBET 3.

NF - SEF (2018, HEZER) (&, TORTICEN LB RERBMARY MLERHEEE LT, BRHAE
BE L UREEE TEBREDISRAY Y V517D & T, B s 108EORRIT—YICHET S
FEAERREL, BARME, B8/ M X, Nv I TS50V R4 ANEENICHETRETHDZEHRLE. L
MLUARASAFEE, HEFEBTOIZRIY VT EFTIRICARI NIV IZRY ) AV TVWS EW
SBEmRDNHD. ARIKNIIVISRYYVTIE, DEINDISIRIEENANR—=NRFA—=45 LTHICE
ZABDBENH DD, TOEERET IRICERENLYBNAYEFZ. ZITEMETIE, PBOERBMLEE &
WEHZDH, /VRTARN) Y IRLIZIEFTILDVEDTHZERBHRETIL (IRM; Kemp et al.,

2006) =AW TCHEREMEED ISR Y v 751757, IRMIZERBEDISAIDEREEHFBLEZERETILT
HY, PBET—YICEDVWTENLR I I RYBPBHNICETEINS. LTHEREK BRIFT—42 <)L
TJ7ETINTER TS EREL TERITHNEERL, TDITFICH L TIRMAE@ER L 7-.
EEFEAEMeSO-netDEASEIDIM (JIldk - BEH, 2009) & L UVRRT DRBFEEHOBSDEGIFER =
TNO42A (1L - ft2, 2008) &1+ 57285 DESEH ek (HEIEZhEh2017F381~3H, 2004%F
9B22~24R) IEAL. IRMIC& Y, EJDIMIZT10TESE, TNO42AIZ6REED 7 S R ICHESh, 2E
F=HINC TS RABPEEMICHAEINS I & 2B L. EIDIMICEIT2hEE#KE/ 1

X, TNO42AICH I BIRBOKEZRRE L BERMEBNIB 4 DI ZRAICHEI N, —AT, ThEFIOES
EVTREERMICIE—T—DORBICIE R >THE ST, BHIZIXEIDIMDERE / 1 XILSTEHERRED 7 5 R ICH
MEENBEWVWLZENELKE. KUEBEBMICERLYTVWAEETZLHICIE, MobShiEZISR%E
ICEEDEFREVSLLEBAREICRDESD.
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Study on Site-specific Ground Motion Evaluation Models Utilizing
Machine Learning Method Considering Epicentral Directions

*Toru Ishii', Atsuko Oana’, Kensuke Wada'
1. Shimizu Corporation
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<. BHIC& > TRM,, - X- HERFU LI o7, ZOHITIE, FHlE SAEDLEDFIFIEH1.1. T0FE
FAX SR AR 2 (3 IRIE T 130.238, MBS TI20.188 T, FEMED K IEANEDFEDUARNICIRE o 7=, fiE
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BFOEMR - EEMNQOHN - ML AT, EROZRTGBFEDEWE BELTMEE TV ICRBREE
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Al¢Big Datax 40 ETRE - KEDT — Y L BEROBOLNZMAREBICHEERTMET IV AEERT D &IC
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Study on Ground Motion Evaluation Models for Kanto Region Utilizing
Machine Learning Method

*Atsuko Oana', Toru Ishii', Kensuke Wada'

1. Shimizu Corporation
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Room C | Special session | S22. Potentiality of Machine Learning in Seismology

[S22]PM-1

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

Wed. Sep 18, 2019 2:30 PM - 4:00 PM ROOM C (Research Bldg No 8 NS Hall)

[S22-10] Improving the symmetry of ambient seismic field correlation functions with
machine learning
*Loic Viens1, Tomotaka Iwata' (1. Kyoto University, DPRI)
2:30 PM - 2:45 PM

[S22-11] A hybrid approach of Machine learning and Ensemble Kalman Filter for
estimating frictional parameters in Nankai megaquake cycle simulator
*Yu Yamamoto', Kazuro Hirahara', Hirotaka Hachiya1'2, Atsushi Takahashi', Naonori Ueda' (1.
Center for Advanced Intelligence Project, RIKEN, 2. Univ. of Wakayama, 3. Univ. of Kagawa)
2:45 PM - 3:00 PM

[S22-12] Acceleration of matched-filter search and slip inversion of deep tectonic
tremor using nearest neighbor search
*Naoto Mizuno', Satoshi Ide' (1. School of Science, The University of Tokyo)
3:00 PM - 3:15 PM

[S22-13] Machine learning of postseismic deformation of the 2011 Tohoku-Oki
earthquake based on recurrent neural network
*Norifumi Yamaga', Yuta Mitsui® (1. Graduate School of Integrated Science and Technology,
Shizuoka University, 2. Faculty of Science, Shizuoka University)
3:15PM- 3:30 PM

[S22-14] Automatic detection and classification of the uplifted marine terrace by
clustering DEM dataset
*Junki Komori1, Ryosuke Ando1, Masanobu Shishikura® (1. The University of Tokyo, 2. The
National Institute of Advanced Industrial Science and Technology)
3:30 PM - 3:45 PM

[S22-15] Investigation of Prediction Model for Engineering Geomorphologic
Classification using Convolutional Neural Network
*Sho Akagi1, Toshihiko Hayakawa1 (1. Mitsubishi Space Software Co., Ltd.)
3:45 PM - 4:00 PM
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Improving the symmetry of ambient seismic field correlation functions
with machine learning

*Loic Viens', Tomotaka lwata'

1. Kyoto University, DPRI

Seismic interferometry is a well-established method to retrieve the seismic wave propagation between a
pair of seismic stations. Under the assumption that the ambient seismic wavefield is equipartitioned, the
correlation function between the two sensors should yield the inter-station Green's function. However,
such a condition is rarely fulfilled on Earth, as the ambient seismic field is generated by uneven
distributions of sources, for example from ocean waves at low frequencies (<1 Hz). This uneven source
distribution generally leads to non-symmetric correlation functions which can also be corrupted with
non-physical wave arrivals. We focus on one year of continuous data recorded by Hi-net stations located
in the Kii peninsula, Japan, and compute correlation functions between station pairs using short 15-min
time-windows and stack them over 30 minutes. As the source of the ambient seismic field varies through
the year, the raw stack of correlation functions over one year is strongly asymmetric for most station pairs.
We propose to use machine learning techniques (e.g., Principal Component Analysis (PCA) and
autoencoders) to reduce the dimensionality of the correlation function dataset for each station pair. By
selecting correlation functions from the latent/low-dimension space of both methods, we show that the
symmetry between the acausal and causal parts of the correlation functions can be improved. This
additional processing step could help us to retrieve a better approximation of inter-station Green's
functions, and therefore be useful for imaging purposes.
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A hybrid approach of Machine learning and Ensemble Kalman Filter
for estimating frictional parameters in Nankai megaquake cycle
simulator

*Yu Yamamoto', Kazuro Hirahara'?, Hirotaka Hachiya1'2, Atsushi Takahashi', Naonori Ueda'

1. Center for Advanced Intelligence Project, RIKEN, 2. Univ. of Wakayama, 3. Univ. of Kagawa
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Acceleration of matched-filter search and slip inversion of deep
tectonic tremor using nearest neighbor search

*Naoto Mizuno', Satoshi Ide'

1. School of Science, The University of Tokyo

HAZMDEAAAFTREICSVWTRAO—MEO—ETHZEERMEC ZOHERNTFEEEZONTVEE
BWEBLSEASI N TWS, BEEEEORBICIK, BRENMERFEEDT Y FL—MNEFEREL. The
HEERDEWERARET 2 Y FRI7I4LI—DELAVLNTWS, ZOFETRETYIL—NEFE
BUMOLRWY TFHILIERESINAWED, YT FILORYELERS THHICIEAWVWSETY 7L — NEFED
HEEOPITVRELIDHZ, LHL. XYFRIAWIY—FET VT L — NEEOBICHH LI-SEENI DI B
H, REDT VL —PMEFAEBWREVELRFEIRIMIEEICKEL A>TLED, £ BEKMEL
57 ) —VBEBEFER LUEREEBDTARY A v/N—2 3 v E1T5F% (Ohtaand Ide, 2017) Tik, ¥y F R
T4V Y—EEALERBEBOITARYRRERADIENTRETHZHD., KEDTVTL—NEFRICHT S
RYFRIANY—ERUEBLITO L ERAFDUENNEL L EH., REBOT—4 %> 2 & IFEED
AMNDERTHRE#gETH - 7=,

AME CIHEUERAERERRERAW LYY F R I74 L9 —DOEFLELETV., CNEIGETZIETIRY A Y
N=aveagEbli, BEOIYFRI ALY —TRSEPPROIERIOMBEM A B VS, KFRE
TIEREBEZL SO HHOBBERERAWV L, ThICEWTFYTL— NER EBIRE I REERRICH TS
F—YREIVI)RICENFNRIGEL., XY FRI74 LY —%5HOEZRRE LTER/MLTE S, ZOERLET
ETF—Y DRTHEEBORS EBAIRLIBOBETHZDT, 1ARTREDERTT Y 2RSSR
%, ZOEI BT =Y DRITAKREWGEICH T 2 REFEFRRETHMICIIBELRERLUVERILTZ &N
R#ETH o728 EFEOHRICE > GEBRICEWVWTIFKIBARHENTTHNTWS (e.g. Johnson et al.,
2017) o AR TIHFEBED R Z B WIRTHEIR - IBUREERRICK 2% M - GPUZRAW-ERIEEFEDT
XETVWARBARESHEILEZEK L, Ohtaandlde (2017) DA V/NN—V avFEIET Yy F R 7 1LY —DILR
ELTIRABIENTEDDT, YYFRIANY—LRAKDODAECEUROEFRRICBELERILT R &
DHARETH D, ARRDFEICE o THITHRELE L T1000FEULOBREEZER SN, REBEOT—%
ot g 2 MDA HAREE A o 7=,
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Machine learning of postseismic deformation of the 2011 Tohoku-Oki
earthquake based on recurrent neural network

*Norifumi Yamaga1, Yuta Mitsui®

1. Graduate School of Integrated Science and Technology, Shizuoka University, 2. Faculty of Science, Shizuoka
University

201 T ERAL A R EHELE, KRMEBHIHEVTWS. ZORVEEFOREICLY, EBAO—IRY
NDNSRYTFILDRBNTVWBAEENEDLH S, ROEBNE, —MKRIC, SHEHCEREY, FzoEsE
DEICE>TT71 v T4V 7N TVWS. CORVEE ALY IERICKIRT 27010, BREBFEDIDT
HZ2Za1—FNRry NI—0%BAL, BEOT—IHOREEFEET . RUEBHORRIT—5&L

T, EXIEPRDGNSS(Global Navigation Satellite System)&3IiBICE D < AN D, MmILRDDELAEFW
3. BHRBILI9NRTHS. 19108 =RDI L, 1531522 BEHOBRAREL, BYD3I8SHETAMNED

BARE L. TRAMNAOSAIRIE, ZHENAREYNPELCHRVED, BE - BEZThZTNhEZ05EY DK
oy RIS, TRIDBRLA. ZBRICITBARITEIC, BRIIOFIFI0%%EFEHAT 2. FET

AW3TF—495AWT, BRIETEICEMER0.1~09ICEEZERILLE. BRIFT—4953656HT & ICKY]
Y, #EHELAE365HEANT—9E L, TOROEHDEEAEDT—9& L. Za—JIRy NT—VDE
&, Bi#{bn=HICTBICEEL, LSTMA32ERE L. T I TLSTMIX, #8021 —0OVHSEHRIND
A=y hTHY, REFEKREEZZETZ 2. BREICETIEENEREZS, BE7ILITY XAIICE
AdamZz AWz, 2HELAETNEAWVWT, 2BHEOFTAERRAEZTS. RR1TIE, 38RDTA AT, RibH
HMEXRIGSHBA LSRN SORDEHEHEBOKERETTFHLT, ET—Y LTS, EEHR2T

%, 19TOLBRRICHL, ZEAFEHLTOLAVRERIIOEZEIONICDOWVT, RUEHOFRS LURE
F—H EDLEEETS. 2EEDEROWA T, KEOOIZLHAE LEZHEREEONLIFICER1 OBERD
BFZERENMAA S IE. KEFAD, HICEFRA - ERENOEET, 2013FFENS, FHLYEERT—%
AREEZICThTVWC ZENhA S, Thidk, RiLAMERORDEHDRESE, 7L — MEROBEBEREZL
fboMERT EEZLNS.
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Automatic detection and classification of the uplifted marine terrace
by clustering DEM dataset

*Junki Komori', Ryosuke Ando', Masanobu Shishikura®

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

ZSHETET I (DEM) 2FERALAFARBRREORBITFEZ2HAE L. BREBICOTT 2=HtERRE
THZBEEIERAL:, BEREIZBE7O00ERICHEENZ 7AWTERE LA L — MNEE (BIFRH

B) IKLIBRETHERINLZEZEZIONTSY., KEREFAOBRSNSERAEIEERINTVWIHETH
%, LA ULIEEEESINZFRACHEREL S, BRBEBICOVTHROERENRERICEEISIZSN
TE&ERHD, ZOERBEICEAL TEFEIARO SN TW L, AHETIE., RERDHEPMEEEHFICKD
W, KYEENRFEE LTDEMEZAVWVEERERDARELL, COFETE., BTRT7Z VIV ERRT SE
HESohamH LSBT —9ICHL, 7529V V72 FERLTERTEDEENHGEIIET 5, BITD
R, EHREEEBRROERMAVKB0kMORSICHEY, EHENIC4BOIRTHR7 Vv IILOBRES K ES
BIENTEL, SOBLNEBEREEDZINEFNOEEIFEWVWCEIS—HBLAESHTE2TRLTHY, BEHRAMAR
TEERBRLEIEDNTERING, LHALERBEISHESNAREBRIEWVICKELLEL>TWSZE
EEETZE. TL—FNEOITRYDBIRLETILCTIZEBEFROGHAIRETHS, CNH5OMBTFT—4 %
BELT, 7L—MNIBOST S5t SO WREEBERETIVEBET DI EHSEERDOLND,
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Investigation of Prediction Model for Engineering Geomorphologic
Classification using Convolutional Neural Network

*Sho Akagi', Toshihiko Hayakawa'

1. Mitsubishi Space Software Co., Ltd.

s - MBHEA Yy Y avy T GEWR - R 2013) (&, TREMASBEEICE D - hlEo%E (ki

X5) OF—IR—IATHY., HEHODEIRE. HWKIE. THKELEDNY— RFEHEICE W THIF 2SR
5ZEEBELTERINTSY., FREEAARKBICRT MK LOEELERBERE R >TWVWS, i - i
DEAY ATy FIE. BEALEEZE D H250mEBRHD XA v 2 lx LT, BEESINMFOBEEICHKD

ADHIFRIC L > THIFOR S (2478%8) #RELTWS, MELEEEICS T 2B EOBERIIOHmT — 5
RICLBADHEICEDVWT WS,

ARRTIE. BET—IDPFOMBICET 2EHREHME L THHRSE2FR T2 2BHNE LT, BHA
H=a1—Z) Ry hT7—% (Convolutional Neural Network) % FRW/=HMibZX 9D FBETILOREFEERH
oo NDHIFRICE > THEERSNHMBER D2 BREZICEDCFEATTFRATZELDICRZI LT, BAE
PEERBRICKYELCIMELBOHEDY S EDOMME ZIE. BEEOMMF XS DOEF LMt X 2 HVEK
INTUVWARWHIB TOH-AMFELE. Ay 1R —ILOERZMENBEOBEICKIDEEZLOND, £
. BUERST—9D0D0 T EANE LEFAETIINOGEONZBFHEDREAERT ST, MEICED
HIFLARBBICH L THEES T —Y5EBMERT2-0DHMREA2B2IENTELLFIND,

BHRAFZ1—FIFRY NT—2I1F, AAY Y T THIEET—Y OFTHBNATRERHE L, BEHIC
BWTHEDHRERF ONFPUAHROHEH RN HEBICHE T 28HAABEEL 1 —F/ILxy b
D= D—ETHb, BEDEBEEOSELICHE >TRFEICREL, BEBRHEARRETIEZLDOOHETH
RAFENMRESINTWS,

ARRTIE. ANLHREREST -9 2BEKT 9 ERBLTEHARAA=1—FIxy NT—2ICAAL,
DRHEHNIET 2HFHNLHREEZBSE THBEE 2O FAICKRIRY 5 2 & 2aldic, BTERDD#HBICE
MR EZE T B0, 250mA v 2 2 CEY B TONEMBRSZHMT —5 & L. FRANR

Xy Y1 BCEANBEBORERET — 9 2HAERICESOBMH YV FBICL D FRUET IV EBELE,

FRETINVG. BEEST—9DRHOBROBBEFDA v 1 DHMPR I OERE &6 ICIY AND 1k
O, ETREEST -V ICHLTEHRAAELZERL. EAAABOHNEHBERIDOAANEEY—I LT
FRISNVERODENEBICERT 2BHE L. FRAORHELZERL. SRAZHETIHEEST—%
BFANRA Y Y21 DRFEDEDEE Lic, ALK ET2HMPRSBESIAEVWILAIOX Yy Y2 &

L. WRIHDSEEDEVWEFDX v 2 ail@h > TRRMICHMFEE S ZFRAL TWFEZRALL, BB
AE Wi IS SO R SN DA BB Z ISR ZRETE 270, AF RSP I HOEERIC
BEWTHB,

AR CHEELAFAET IV E, LEETHBIEEEAEONSHDM250mA Y 20T —9 #RAVWTEE - Fil
L. ZFE0OEMMEERIIL, FRRRA Y D a%xdulhe L250mA Yy ¥ aBEEZEST—4 (9x9
Ayoa) EFHRRAY a2 LVIBICHZBFER DT —4 (9x4 X v a) AREBAZEHE L. FRHRR
HRIFDIIEN S FRFALIZERETRT, FABRIEARICKESHELTCVWREMIHZ2EDD, ABL
X ONZRFRAICEVBRBIRINTS Y., YRE LEBHEORERS E MR 2OEGRIEZ S
NTWBZENEERETET,

© The Seismological Society of Japan -S22-15 -



S22-15

© The Seismological Society of Japan

[

Seismological Society of Japan Fall Meeting

® BIE—EELEt

B T E D FZ X 53

() &de

-$22-15 -

wi
T

% BB
s

3 5

] I o =

0 10 20km

I e

o | ommes

O—h#l
HERS

miRie

SEa 1)

N awmn

B3
=M REED
BH-pEs
BE
R 55 5 mse
Fiai
B s
[ pesy
i am

I

wia

3, Nl
I ERF RSNt RS ().




