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Mon. Sep 16, 2019

ROOM D

Room D | General session | SO1. Theory and Analysis Method

[SOT]AM-1

chairperson:Kiwamu Nishida(ERI, the university of Tokyo),
Daisuke Sato(DPRI, Kyoto University)

9:30 AM - 10:30 AM ROOM D (International Conference Halls I)

[SO1-01] Generalized asymptotic ray theory without high-
frequency approximation: Application to singular
regions of seismic wavefield
*Kiyoshi Yomogida' (1. Earth &Planet. Dyna., Fac.
Sci., Hokkaido Univ.)

9:30 AM - 9:45 AM

[SO1-02] Statistical characteristics of seismic velocity
changes (3)
*Hisashi Nakahara' (1. Graduate School of Science,
Tohoku University)

9:45 AM - 10:00 AM

[SO1-03] Comparison of Stress Tensor Inversion Methods
Using Seismological Data
*Yukitoshi Fukahata', Takaki Iwataz, Keisuke Yoshida®

(1. DPRI, Kyoto University, 2. Faculty of Life and
Environmental Science, Prefectural University of
Hiroshima , 3. Graduate School of Science, Tohoku
University)

10:00 AM - 10:15 AM

[SO1-04] On the Optimum Solution of Bayesian Inversions
*Daisuke Sato1, Yukitoshi Fukahata' (1. DPRI, Kyoto
University)

10:15 AM - 10:30 AM

Room D | General session | SO1. Theory and Analysis Method

[SOT]AM-2

chairperson:Kiwamu Nishida(ERI, the university of Tokyo),
Daisuke Sato(DPRI, Kyoto University)

10:45 AM - 12:00 PM ROOM D (International Conference Halls
)

[SOT1-05] An application of extended Kalman filter for
ambient noise monitoring of seismic velocity
changes
*Kiwamu Nishida' (1. Earthquake Research
Institute, The University of Tokyo)

10:45 AM - 11:00 AM

[SO1-06] Full-waveform Inversion (FWI) approach to the

imaging of geothermal reservoirs

*Junzo Kasaharau, Yoko HasaHa®>?, Haruyasu
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Kuzume? (1. University of Shizuoka, 2. ENAA
(Engineering Advancement Association of Japan), 3.
Daiwa Exploration and Consulting Co. Ltd.)
11:00 AM - 11:15 AM

[SO1-07] Effects of quasi-laminated random heterogeneity
on surface wave propagation and apparent
radial anisotropy
*Yunao XU1, Kazunori Yoshizawam, Takashi Furumura®

(1. Graduate School of Science, Hokkaido University,

2. Faculty of Science, Hokkaido University, 3.
Earthquake Research Institute, Univ. of Tokyo)
11:15AM - 11:30 AM

[SOT1-08] New acoustic approximation for the transversely
isotropic media with a vertical symmetry axis
*Shibo Xu', Hitoshi Mikada' (1. Kyoto University)
11:30 AM - 11:45 AM

[SO1-09] Seismic activity in Western Tottori area by array
analysis for the “0.1 Manten” hyper dense
seismic observation dataset
*Satoshi Matsumoto1, Yoshihisa Iioz, Shinichi Sakai3,
Aitaro Kato®, Group for 0.1 Manten hyper dense
seismic observation (1. Institute of Seismology and
Volcanology, Faculty of Science, Kyushu University, 2.
Disaster Prevention Research Institute, Kyoto
University, 3. Earthquake Research Institute, University
of Tokyo)
11:45 AM - 12:00 PM

Room D | General session | SO2. Seismometry and Monitoring System

[SO2]PM-2

chairperson:Masanao Shinohara(Earthquake Research Institute,
The University of Tokyo), Masayuki Tanaka(MRI, JMA)

2:45 PM - 3:45 PM ROOM D (International Conference Halls I)

[SO02-01] The Observation Environments of Broadband
Seismograph in Minami-Tori-shima (Marcus
Island)
*Masayuki Tanaka' (1. Meteorological Research
Institute)
2:45 PM - 3:00 PM

[S02-02] New Era of Ocean Bottom Broadband
Seismology with the Autonomous BBOBS-NX :
NX-2G
*Hajime Shiobara1, Aki Itoz, Hiroko Sugiokag, Masanao
Shinohara' (1. Earthquake Research Institute, The
University of Tokyo, 2. Research Institute for Marine

Geodynamics, JAMSTEC, 3. Department of
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Planetology, Graduate School of Science, Kobe
University)
3:00PM - 3:15PM

[S02-03] Distributed Acoustic Sensing measurement by
using seafloor optical fiber cable system off
Sanriku
*Masanao Shinohara1, Tomoaki Yamada1, Takeshi
Akuhara1, Kimihiro Mochizuki1, Shin'ichi Sakai1, Takeo
Ksajimaz, Takahiro Ariokaz, Masayuki Hamakawa3,
Shunsuke Kubota® (1. Earthquake Research Institute,
The University of Tokyo, 2. Fujitsu Laboratories Ltd., 3.
Fujitsu Limited, 4. YK Giken Co. Ltd.)
3:15PM - 3:30 PM

[S02-04] Seismic observation at Azuma volcano using
fiber optics and DAS system
*Takeshi Nishimura1, Kentaro Emoto1, Hisashi
Nakahara1, Satoshi Miura1, Mare Yamamoto1,
Shunsuke Sugimura’, Takahiro Ueda', Ayumu
Ishikawa1, Tsunehisa Kimura® (1. Graduate School of
Science, Tohoku University, 2. Schlumberger)

3:30 PM - 3:45 PM

Room D | General session | SO2. Seismometry and Monitoring System

[SO02]PM-3

chairperson:Ryoichi Iwase(JAMSTEC), Kazuo
Ohtake(Meteorological college)

4:00 PM - 5:15 PM ROOM D (International Conference Halls 1)

[S02-05] Video Transmission System using WIN networks
*Kazuo Ohtake'
4:00 PM - 4:15 PM

(1. Meteorological college)

[SO02-06] Proposal of two-point seismic observation for
detecting weak signal
*Shigeki Horiuchi’, Aitaro Kato® (1. Home
Seismometer Corporation, 2. Univ.Tokyo)
4:15 PM - 4:30 PM

[S02-07] Effect of seafloor inclination on the estimation of
OBS installation direction and seismic wave
velocity from observed waveform of air gun
*Ryoichi Iwase' (1. JAMSTEC)
4:30 PM - 4:45 PM

[S02-08] Demonstration experiment of disaster
prevention network by post-earthquake damage
evaluation meter in Tokushima Part 2
Hisamitsu Kajikawa1, *Ryotaro Shiraiz, Yuka Okada3,
Haruhiko Ogawa4, Ayumu Mitsuhashi* (1. Meiji Univ.,

2. Meiji University Graduate School of Science and

©Seismological Society of Japan

[S02-09]

Seismological Society of Japan Fall Meeting

Engineering Department of Architecture and Urban
Studies, 3. Misawa Homes Co.,Ltd, 4. Misawa Homes
Institute of Research and Development Co.,Ltd.,)
4:45 PM - 5:00 PM

Demonstration experiment of disaster
prevention network by post-earthquake damage
evaluation meter in Tokushima Part 3

Hisamitsu Kajikawa1, *Yuka Okada3, Ryotaro Shiraiz,
Haruhiko Ogawa4, Ayumu Mitsuhashi® (1. Meiji Univ.,
2. Meiji University Graduate School of Science and
Engineering Department of Architecture and Urban
Studies, 3. Misawa Homes Co.,Ltd, 4. Misawa Homes
Institute of Research and Development Co.,Ltd.)

5:00 PM - 5:15 PM
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ROOM D

Room D | Special session | S23. Open data for seismology

[S23]AM-1

chairperson:Yasuyuki Kano(Earthquake Research Institute, the
University of Tokyo), Katsuhiko Shiomi(NIED), Tadashi
Ishikawa(Hydrographic and Oceanographic Department, Japan
Coast Guard)

9:15 AM - 10:30 AM ROOM D (International Conference Halls I)

[S23-01] [INVITED]Progress and well-being of Open
Science and research data sharing in
international communities
*Yasuhiro Murayama' (1. National Institute of
Information and Communications Technology)

9:15 AM - 9:45 AM

[S23-02] [INVITED]Recent activity of data publication and
data citation in the international community of
geomagnetism
*Masahito Nose', Yasuhiro Murayama?, Takenari
Kinoshita3, Yukinobu Koyama4, Michi Nishiokas,
Mamoru Ishii5, Manabu Kunitakez, Koji Imai? (1.
Institute for Space-Earth Environmental Research,
Nagoya University, Nagoya, Japan, 2. Strategic Program
Produce Office, National Institute for Information
Communications Technology, Tokyo, Japan, 3. Japan
Agency for Marine-Earth Science and Technology,
Kanagawa, Japan, 4. Kindai University Technical
College, Mie, Japan, 5. World Data Center for
lonosphere and Space Weather, National Institute for
Information Communications Technology, Tokyo,
Japan)

9:45 AM - 10:15 AM

[S23-03] [INVITED]Outline of “ Promotion of Earthquake
Research (third phase)” started in 2019
*Yutaka HAYASHI" (1. MEXT)
10:15AM - 10:30 AM

Room D | Special session | S23. Open data for seismology

[S23]AM-2

chairperson:Yasuyuki Kano(Earthquake Research Institute, the
University of Tokyo), Katsuhiko Shiomi(NIED), Tadashi
Ishikawa(Hydrographic and Oceanographic Department, Japan
Coast Guard)

10:45 AM - 12:15 PM ROOM D (International Conference Halls
)

[S23-04] Construction and Utilization of a Database

System on Offshore Active Faults around Japan

©Seismological Society of Japan
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for Earthquake and Tsunami Hazard Assessment
*Ayako Nakanishi1, Hiromi Kamata1, Narumi
Takahashim, Shigeyoshi Tanaka1, Hiroyuki Fujiwaraz,
Tsuneo Ohsumiz, Takahiko Inoue3, Tomoyuki Sato3,
Yoshiyuki Kaneda'?* (1.JAMSTEC, 2. NIED, 3. AIST,
4. Kagawa Univ.)
10:45 AM - 11:00 AM

[S23-05] Assignment of DOIs to NIED MOWLAS data
*Katsuhiko SHIOMI1, Naotaka YAMAMOTO
CHIKASADA', Shin AOI", Narumi TAKAHASHI", Youichi
ASANO', Takeshi KIMURA', Takashi KUNUGI', Hideki
Ueda1, Kenji UEHIRA! (1. National Research Institute
for Earth Science and Disaster Resilience)
11:00 AM - 11:15 AM

[S23-06] Development of a data sharing system in the
field of volcanology
*Hideki Ueda1, Taishi Yamada1, Takanori Matsuzawa1,
Takahiro Miwa', Masashi Nagai' (1. NIED)
11:15 AM - 11:30 AM

[S23-07] Introduction of the Groundwater, Strain and
Seismograph Display System "Well Web"
*Norio Matsumoto' (1. Geological Survey of Japan,
AIST)
11:30 AM - 11:45 AM

[S23-08] Data journals for publication and management
of observation data: A case of GNSS-A seafloor
geodesy
*Tadashi Ishikawa1, Yusuke Yokotaz, Shun-ichi
Watanabe' (1. Hydrographic and Oceanographic
Department, Japan Coast Guard, 2. Institute of
Industrial Science, The University of Tokyo)
11:45 AM - 12:00 PM

[S23-09] Activity of "Slow Earthquake Database"
*Takanori Matsuzawa1, Masayuki Kanoz, Yusaku
Takaka3, Naofumi Aso4, Satoshi Ide3, Kazushige Obara®

(1. National Research Institute for Earth Science and

Disaster Resilience, 2. Tohoku Univ., 3. Univ. of Tokyo,
4. Tokyo Institute of Technology)
12:00 PM - 12:15 PM

Room D | Special session | S23. Open data for seismology

[S23]PM-1

chairperson:Yasuyuki Kano(Earthquake Research Institute, the
University of Tokyo), Katsuhiko Shiomi(NIED), Hiroshi
Tsuruoka(Earthquake Research Institute, the University of Tokyo)
1:30 PM - 3:00 PM ROOM D (International Conference Halls I)

[S23-10] Archive and publication of marine seismic data
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by JAMSTEC
*Tetsuo No1, Ayako Nakanishi1, Kaoru Takizawaz, Yuka
Kaiho1, Yasuyuki Nakamura1, Gou Fujie1, Seiichi
Miura1, Koichiro Obana1, Shuichi Kodaira' (1.
JAMSTEC, 2. Nippon Marine Enterprises)
1:30 PM - 1:45 PM

[S23-11] How JAMSTEC handles data and samples
obtained by JAMSTEC’ s facilities
*Seiji Tsuboi', Chizuru Saito', Kazuyo Fukuda' (1.
Japan Agency for Marine-Earth Science and
Technology)
1:45 PM - 2:00 PM

[S23-12] A review of data management for polar sciences
in Japan
*Masaki Kanao' (1. Research Organization of
Information and Systems)
2:00 PM - 2:15 PM

[S23-13] Utilization of earthquake catalog data
*Hiroshi Tsuruoka' (1. Earthquake Research Institute,
The University of Tokyo)
2:15PM - 2:30 PM

[S23-14] Data usage by non-specialists through mobile
apps
*Kentaro Emoto’ (1. Graduate School of Science,
Tohoku University)
2:30 PM - 2:45 PM

[S23-15] Open data will be abused by (dubious)
earthquake predictions
*Mamoru Kato' (1. GS Human and Environmental
Studies, Kyoto Univ. )
2:45 PM - 3:00 PM

Room D | Special session | S23. Open data for seismology

[S23]PM-2

chairperson:Yasuyuki Kano(Earthquake Research Institute, the
University of Tokyo), Katsuhiko Shiomi(NIED), Hiroshi
Tsuruoka(Earthquake Research Institute, the University of Tokyo),
Manabu Morishige(JAMSTEC)

3:15 PM - 4:00 PM ROOM D (International Conference Halls 1)

[S23-16] Digitization of Analogue Seismograms by
Japanese High School Students
*Miaki Ishii1, Toshihiro Morinagaz’3 (1. Department of
Earth &Planetary Sciences, Harvard University, 2.
School Innovation Forum, 3. Graduate School of
Education, Kyoto University)
3:15PM - 3:30 PM

[S23-17] Open Data for Historical Earthquake Studies and
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Historical Records
*Yasuyuki Kano'? (1. ERI, The University of Tokyo, 2.
Collaborative Research Organization for Historical
Materials on Earthquakes and Volcanoes, The
University of Tokyo)
3:30 PM - 3:45PM

[S23] Discussion

3:45 PM - 4:00 PM

Room D | General session | SO7. Deep Structure and Properties of the Earth
and Planets

[SO7]PM-2

chairperson:Yasuyuki Kano(Earthquake Research Institute, the
University of Tokyo), Katsuhiko Shiomi(NIED), Hiroshi
Tsuruoka(Earthquake Research Institute, the University of Tokyo),
Manabu Morishige(JAMSTEC)

4:00 PM - 5:00 PM ROOM D (International Conference Halls I)

[SO7-01] Shear velocity and attenuation of the mantle
beneath the Ontong Java Plateau based on an
analysis of multiple ScS wave
S
*Daisuke Suetsugu', Hajime Shiobara?, Hiroko
Sugioka3, Aki Ito1, Takehi Isse2, Yasushi Ishihara1,
Satoru Tanaka1, Masayuki Obayashﬂ, Takashi
Tonegawa', Junko Yoshimitsu', Takumi Kobatashi® (1.
Japan Agency for Marine-Earth Science and
Technology, 2. Earthquake Research Institute, the
University of Tokyo, 3. Graduate School of Science,
Kobe University)

4:00 PM - 4:15 PM

[S07-02] Upper mantle structure beneath the Ontong Java
Plateau
*Takehi Isse1, Daisuke Suetsuguz, Hajime Shiobara1,
Hiroko Sugioka3, Aki Itoz, Akira Ishikawa4, Yuki
Kawano1, Kazunori Yoshizawas, Yasushi Ishiharaz,
Satoru Tanakaz, Masayuki Obayashiz, Takashi
Tonegawaz, Junko Yoshimitsuz, Takumi Kobayashi3

(1. ERI, the University of Tokyo, 2. JAMSTEC, 3. Kobe
University, 4. Tokyo Institute of Technology, 5.
Hokkaido University)

4:15 PM - 4:30 PM

[SO07-03] P-wave tomography beneath Greenland
*Matsuno Takaya', Genti Toyokuni', Dapeng Zhao'

(1. Tohoku univ. Reserch Center for Prediction of
Earthquakes and Volcanic Eruptions)

4:30 PM - 4:45 PM
[SO7-04] Azimuthal anisotropy in the upper mantle using
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multi-mode surface waves: Application to the
Australian region

*Yuka Nishimura1, Kazunori Yoshizawa'? (1.
Graduate School of Science, Hokkaido University, 2.
Faculty of Science, Hokkaido University)

4:45 PM - 5:00 PM

©Seismological Society of Japan
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Wed. Sep 18, 2019

ROOM D

Room D | General session | S10. Active Faults, Historical Earthquakes
[STO]AM-1

chairperson:Kentaro Imai(JAMSTEC), Takashi Hirai(Graduate
School of Environmental Studies, Nagoya University)

9:15 AM - 10:30 AM ROOM D (International Conference Halls I)

[S10-01] Development of historical earthquake activity
database using hisitrical source journals in Japan
*Akihito Nishiyama1'2, Masaharu Ebara3'2, Rei
Mizuno1’2, Seiya Yoshioka1'2, Akihiko Katagiri4, Yusuke
Oishi®' (1. Earthquake Research Institute, The
University of Tokyo, 2. Collaborative Research
Organization for Historical Materials on Earthquakes
and Volcanoes, The University of Tokyo, 3.
Historiographical Institute, The University of Tokyo, 4.
Faculty of Humanities, Niigata University, 5. Fujitsu
Laboratories Ltd.)
9:15AM - 9:30 AM

[S10-02] Ansei Tokai and Nankai Earthquakes Depicted
on Kawaraban Newspapers: Mainly on Those
Stored in the Disaster Management Library
*Takashi Hirai' (1. Graduate School of Environmental
Studies, Nagoya University)
9:30 AM - 9:45 AM

[S10-03] Re-examination of the tsunami source for the
1854 Ansei Tokai earthquake along the Nankai
Trough
*Kentaro Imai1, Takane Hori1, Narumi Takahashi1'2,
Ryoko Obayashi', Satoshi Kusumoto', Takashi
Furumura® (1. Research Institute for Marine
Geodynamics, Reserch and Development Center for
Earthquake and Tsunami Forcasting, Japan Agency for
Marine-Earth Science and Technology, 2. National
Research Institute for Earth Science and Disaster
Resilience, 3. Earthquake Research Institute, The
University of Tokyo)
9:45 AM - 10:00 AM

[S10-04] Numerical simulation on formation of normal
faults based on elasto-plastic mechanics
*Eiji Yamada1, Toshihiro Nodaz, Kentaro Nakaiz, Akira
Asaoka® (1. Chubu Electric Power, 2. Nagoya Univ., 3.
ADEP)
10:00 AM - 10:15 AM

[S10-05] Bayesian inference for recurrent earthquake
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sequences with uncertain occurrence times
*Shunichi Nomura Nomura1, Yosihiko Ogata1 (1.The
Institute of Statistical Mathematics)

10:15AM - 10:30 AM

Room D | General session | S10. Active Faults, Historical Earthquakes

[STO]AM-2

chairperson:Kyoko Kagohara(Faculty of Education, Yamaguchi
University), Tetsuro Tsuru(Tokyo University of Marine Science
and Technology)

10:45 AM - 12:00 PM ROOM D (International Conference Halls
)

[S10-06] An example of subsea and subseafloor imaging
by seismic reflections in Uchiurawan off Numazu
*Tetsuro Tsuru1, Jin.-O. Parkz, Kosaku Arai3, Seishiro
Furuyama1, Kazuo Amakasu1, Keiichi Uchida1, Mayu
Ogawa1, Shio Shimizu1, Tetsuo No4, Yasuyuki
Nakamura® (1. Tokyo University of Marine Science
and Technology, 2. Atmosphere and Ocean Research
Institute, The University of Tokyo, 3. National Institute
of Advanced Industrial Science and Technology, 4.
Japan Agency for Marine-Earth Science and
Technology)
10:45 AM - 11:00 AM

[S10-07] Offshore active fault survey on Tokachi-Heiya
fault zone: Characteristics and distribution of the
active structures
*Takashi Ogami1, Shintaro Abe2, Yashito Uchidag, Kenji
Nishina®, Ryoyu Arai*, Takahiro Kubo®, Kenjiro
Mukaiyama4 (1. AIST, 2. ADEP, 3. HRO, 4. KGE Co.,
Ltd.)
11:00 AM - 11:15 AM

[S10-08] Offshore active fault survey on Tokachi-Heiya
fault zone: Paleosesimic activities based on
vibrocoring surveys
*Yasuhito Uchida’, Kenji Nishina', Takashi Ogami?,
Shintaro Abeg, Ryoyu Arai4, Takahiro Kubo4, Kenjiro
Mukaiyama4 (1. HRO, 2. AIST, 3. ADEP, 4. KGE Co.,
Ltd.)
11:15AM - 11:30 AM

[S10-09] Active tectonics in the northern part of Yamagata
Basin, northeast Japan.
*Kyoko Kagohara', Shinsuke Okada?, Hideki Kosaka®,
Atsushi MiwaG, Kohei Abe6, Tomoo Echigos, Toshifumi
Imaizumi® (1. Faculty of Education, Yamaguchi

University, 2. IRIDeS, Tohoku University, 3. Kankyo

Chishitsu Co., Ltd, 4. Emeritus professor of Tohoku
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University, 5. Geo-Research Institute, 6. OYO
Corporation)
11:30 AM - 11:45 AM

[S10-10] Are "the long-term evaluations of active faults"
consistent with the Quaternary crustal
movements in the Osaka plain and the Nara
basin ?
*Ichiro Kawasaki' (1. Tono Research Institute of
Earthquake Science)

11:45 AM - 12:00 PM

Room D | General session | S14. Earthquake Prediction and Forecast

[ST4]PM-1

chairperson:Yoshinari Hayashi(Faculty of Societal Safety
Sciences, Kansai Univ.), Masajiro Imoto(National Research
Institute for Earth Science and Disaster Resilience)

2:30 PM - 4:00 PM ROOM D (International Conference Halls I)

[S14-01] Social Responses to Expert Questionnaires on
the Possibility of Earthquake Short-term
Prediction
*Yoshinari Hayashi' (1. Faculty of Societal Safety
Sciences, Kansai Univ.)

2:30 PM - 2:45 PM

[S14-02] Earthquake predictions by the atmospheric ion
of different points
*Kenta Watanabe1, Naoyuki Yada® (1.Graduate
school of Kanagawa Institute of Technology, 2.
Kanagawa Institute of Technology)

2:45 PM - 3:00 PM

[S14-03] Measurements of Animal Abnormal Actions for
Earthquake predictions
*Naoyuki Yada1, Kenta Watanabe? (1. Kanagawa
Institute of Technology, 2. Graduate school of
Kanagawa Institute of Technology)

3:00 PM - 3:15PM

[S14-04] Reinvestigation of correlation between
groundwater anomalies and earthquakes carried
out by an amateur network “ Namazu-no-kai”
in Japan
*Yoshiaki Orihara', Toshiyasu Nagao' (1. Inst.
Oceanic Res. &Develop., Tokai Univ.)
3:15PM - 3:30 PM

[S14-05] High resolution seismicity models using
interpolation with Delaunay triangulation
*Yosihiko Ogata' (1. Institute of Statistical
Mathematics)

3:30PM - 3:45PM
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[S14-06] Long-term Probability of a Great Earthquake
along the Kurile Trench, Japan and its epistemic
uncertainty
*Masajiro Imoto1, Nobuyuki Morikawa1, Hiroyuki
Fujiwara1 (1. National Research Institute for Earth
Science and Disaster Resilience)

3:45 PM - 4:00 PM
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Room D | General session | SO1. Theory and Analysis Method

[SOT]AM-1
chairperson:Kiwamu Nishida(ERI, the university of Tokyo), Daisuke Sato(DPRI, Kyoto University)
Mon. Sep 16, 2019 9:30 AM - 10:30 AM ROOM D (International Conference Halls |)

[SO1-01] Generalized asymptotic ray theory without high-frequency approximation:
Application to singular regions of seismic wavefield
*Kiyoshi Yomogida1 (1. Earth &Planet. Dyna., Fac. Sci., Hokkaido Univ.)
9:30 AM - 9:45 AM

[SO01-02] Statistical characteristics of seismic velocity changes (3)
*Hisashi Nakahara' (1. Graduate School of Science, Tohoku University)
9:45 AM - 10:00 AM

[SO01-03] Comparison of Stress Tensor Inversion Methods Using Seismological Data
*Yukitoshi Fukahata', Takaki Iwata? Keisuke Yoshida® (1. DPRI, Kyoto University, 2. Faculty of
Life and Environmental Science, Prefectural University of Hiroshima, 3. Graduate School of
Science, Tohoku University)
10:00 AM - 10:15 AM

[SO01-04] On the Optimum Solution of Bayesian Inversions
*Daisuke Sato1, Yukitoshi Fukahata' (1. DPRI, Kyoto University)
10:15 AM - 10:30 AM

©Seismological Society of Japan
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Generalized asymptotic ray theory without high-frequency
approximation: Application to singular regions of seismic wavefield

*Kiyoshi Yomogida'
1. Earth & Planet. Dyna., Fac. Sci., Hokkaido Univ.

BEROMEREIFORRICIE, FOERRIER (asymptotic ray theory, ART) AELASHSNTH Y., KR
DREEEDOY A ALV NSWREDFHET T, BHAEBICAKISHAINTE L (e.g., Cerveny,

2001) , EEREDER EHMBENFEOBRAEEINETETIENY DOH2EDOD, SFEKMEE TOER
EROBRPETIVEICSIT2ARTOEZEHRT L 2EmE>TWVD, (MEBEREINI MIBELTHELEE
THH DN, TITERECITTB(1NRDODRAT—HKLMEDLARV, L. AHROETERERITZOEE
BRATE %, ) RERDARTTIERAKEomegall BW T, ERFtaull K 2MEEN EIRIBORZERFD(2)KXD
REREL, BMEROLORE L Tomegazc KEL L, REFEDLEMIALITEEZ D, 25 LT, MEEHS
DIRARERS & EFFDeikonal equation &, IRIE% JRE $ Stransport equation 1§ 513,
TERDARTAEHA TE A WEEMBRIE (B - ERKPEODED. edge diffraction) TldomegaDEH DR ZFETIE
L, BFRIESNBIERICITomega? P hETH B ENDMN>TWS (il : Table 0.3Mcanonical
signals, Chapman, 2004) , #Z T, AR TIZQ)RD L I BREFERAEZH SDHOICHVWEWEEEZ

%3, (NREREEDARILRDT, ZO—RWEED—DTHLIEHDBSZITERA W, FL-ZORICENZEXTE
EHICHFRENE S Z AW,

FTMOTRE LT, QRXDOL D ICEHIBT 5, KEEH/ambdaz N L T, tauExiZ2O2WTDOEA)XD=D
MN"ES5NB, EDARTTIElambda=-omega® CR)RD 7 — ) TEMICHIST B, I TREBEREL
T, ILICERBELTRD, —KfRldlambdal & DRDEREDLEDGB)REMRY, ARTTRE 7 —1) THE
Il & ZEEEMEBOBRORIBICHIET 5, RIS, REDARTO)RD—Kb & L TEERBEEB TITEL < IR
BT DAHDBLZ. B)REZELBE LTRET 5, AR, tauld ERFICHINT 2@ &A%, h
HAD2BBORICKAT R E, RMEEWAS(7)E@)D2DODAMNESND, TITHRFAITREIE, 2D
BIETIFARTD & S IComegaD KERIEEHR > TV (BRAKIBIR) EXODELREIISEEFNTVAVWRTH
%, (NNIEHELDE 2B RIFIE. ARTDeikonal equation&, (8)=Iktransport equation&EF—& A > TLY
%, (7)RE 2 HIFIRIBADZER] 2 BEMIS & nu® (ARTTlomega®) IC& V. BRERIEIR TIRIENA A E < Z2RIZ
B SREBHLUATIIERTE, ARTE—RT 3, T4bb,. (7), Q)XIFARTO—HILTH B Z & hbh
%,

LD L. INTIEERtauERIBAD DY TIL LR T, FEETH D, €I T, EHEEELRROBFERKD
DEFftaus TNICER T Bray-centered iR (q,, q,)=EA L (Cerveny, 2001) . XD LD BEH B E
LT, (7), BRICKAT B &, FBREEEmuERAWT, (10), AN)RANMELND, (10)RLY. FLW
eikonal equationlZ(12)X D &L S IC4 %, ZZT. DEAFOI)RICHKD ., FDeikonal eq.D(7)X & LT,
T=RN2)ATIIIRIBICK > TEFH T ZIEDH. ERftauE TOWPDHFTERIEEIND, DEYEROADTELRIC
PDELIERILTHIANBEETH D, (10N IEREDtransporteq.ER LK. (14) KD K D ITKERD L
HHHEH Y JTIRENHETE 2, REDARTTlEomegatMERADIALLE L THEBE T/HEODRED
HolD (hFtauDZ T T UICHBILERT Z) . T TRZORNEZRSRWDhIBREARY, &
OR#NEEIND, ZORATIEERSERBICYU-Z2ERXEEHEEIRT 522 & T, BEBE THEENLRE
EHIKEEERATE S,
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O*u(x,t)

008 gty () ot - f_i; Al o g

o(x,t) = ux)f(t)  (3): ‘(’% = \f, Viu= C%u (4)

v(x,t) = f A FENu(xA)  (B): u(x ) = A(xA)e? "N with v? = |\ (6)
(Vr)? = —Sf;gj;) :—2 V;A (7) : OVr - VInA+V2r=0 (8
Aaue) =GMH@e)  0): =G =h=-V7/2aV7)?® (10)

V2H = ( 8‘?;2 + a%) H=vuH (11): (Vr)?= _ngg") + DV(; ) (12)
D(r) = (Vr)? Bf - hﬂ} , ‘i Inh=Vr-Vin [V27'/(V7')2] (13)

G(r) = G(0) ﬁgg J(7) = J(0) exp (—z fo ' h(t)dt) (14)

© The Seismological Society of Japan

Seismological Society of Japan Fall Meeting

-S01-01 -




801 '02 Seismological Society of Japan Fall Meeting

Statistical characteristics of seismic velocity changes (3)

*Hisashi Nakahara'
1. Graduate School of Science, Tohoku University

IEC®HIC

WERTHEICEDEHMEREEZ(LOE=ZY ) VI %TW, HMEPKUBAXICESBEEBRHETZICIE, E
HIFOIRZBWVWAEMRL, ZOMEANLRFHEIRICHARTBEIENEETHS. HE (2017, 2018, &
£HICHEFR) TlF, BAOEHOMBICH L TROONAMERERELLDOLEROBERTRENMEAETL
. LHOLZEDRR, HEREEZ(COFTIEOREZLIEER L TWAEN LD, FRAEHREDH LY
E LD BRBELMICHELRIFTHRMEN K >/, TITERMAETIE, BAIhHEREELZLD
o<W EELTEIHRNDEZERDODEACEIF (AR) BRETETIEL, BAEE ZDEE DREDEERTZE N
EHEARDZEICLT.

T—4

fRHrICIE, Wangetal. (2017)IC& W BALEOHi-netBllmOERT — 9 AWV THEI N HEREEE
{bEER L. 0.15-0.9HzDEREFICH T Z2IRDDHEEEET Y VILDZ T4 4 1-60sh 560 s DI %
AWTERBHI SR TOMERRENFEINTWS., SRS S30kmUADER R EDRT I 21EEHEE
FUVILNMEDNTWS., HEHEBT Y VILIRSDA—F Y EEROENARTEA WS Z & T, HWER

EEZEOHENLEILINTLS. Wangetal. (2017)TlE, E&ithAHEAEICILETRAI480RICE W TIE

2008FH 5201 2F AT TOHBEL TS, EERAI214RTIE2011HEHL 52012520 T OB L T
Ihi-.

ARBREICK 2HEREEZILDET ILE

FE (2014, HEZR) &, BRAShAHEREREZLOIRY MU KIY hOE—ZE (MEM) I
EO3XTo7h, KR TIFARBREDRE A 10U TICHE L TARRE#EHE L. TOERAK, Slshi
MEREEECDP > W E LEEREETIVELIZWEZDHTHS.

ARRTIE [EBR] OMEREELCOBRERREN R LA WD, HHEICLZBEARTY TELELHIR
SHABVWHREOT—4 %#F A L7z, LRAOER R TIE2009-2010FED2F[E, EAEAIOERRTIE
2011-2012FED2EMERBATL. BREN SARBETETFIEIhEEELFIVWZRKEICRLT, EHF Y
TEICEVEIDEIBRAIAERTOY MEERL, TOERUEEHRT DI EICIYHAIRDTHICHKED H
EIDEREAR. 700 EVTARTOERRICH LT, AVAEEXRIOY NETOEREI MBSO TEVWZ EH
o7, Thik, HFE (2018) THRELLERIC, FEROMERREZRLATI RADHICHE > TV LR
ELTHELIWZ EEEKT .

EEME=4 )V JICEITT

SEDOHERNS, TEROMEREELTLOTHELZEREoHNDNZDT, FIAILEEEFHELS0ICFE
BT D&, ThEBIDERIIAIZADHICEDEN0.01%EEEMNICSHETE S, I SICHBMIERLT
BIEABA2E, ZTOLIRERIIISICINSLCRS, DEVEEBNEDRERTHIINEERNICKRIRTE
2Z8IC0%. BEEAWVWSRZEICKY, EZ4Y VI EEELTE, BRINREFTRMEAREICKS. £k

ARfRENIZ, BASRALIOMTEEDIFERESATWVWSEEZ LN, BASICL > TIIRAMERBTEELTWL
LEBEMEN R I N,
ER)
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AR TIE, BARALZETKOONATEROMEREREZ/LDT—FICDOWVWT, £FTEROARBETETIVE
L, ZIDLDREREDHREEENERD. TOBER, IRTOBURTEER AV ZADH/ICHKD 21D
Moz, ZOHERIK, SHREEMDNODHEMAE=FY VIV ETIBRICRARTHZ. BEEXHDICITEEE
MzdzE, EELTDICIEHREBVWSGZE, OEEHEWOTRH#L .

BEE JSVR-TIN/—=TITILTRKEDQiIngyu WangKIC IS, MEREEZ(ILOT—9 &HRMHELTWEE
W, ZZICELTRERHWELET
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Comparison of Stress Tensor Inversion Methods Using Seismological
Data

*Yukitoshi Fukahata', Takaki lwata?, Keisuke Yoshida®

1. DPRI, Kyoto University, 2. Faculty of Life and Environmental Science, Prefectural University of Hiroshima , 3.
Graduate School of Science, Tohoku University

BT —9 2 HICHBOISHREAMET DN yNN—Yavid, EZNT—9 MBEERBDA
M) #@BFT2IENBRI—DMLED. Z0%. HEZNT—IDFEA~NE., ZOBANKELLELA>TWL
%5, Lo, BT —9ERWEIEAOA U N=UaVIIZiZWL D2DDFEELNHY., TFNFROFENED
EOBBERICHZDOMNDASHINTAN o7, FHxlE, BEFENMKO TIADREBICIIBRY.,. TODEWVWPHREIC
DWTERAZREDHIDT, ZZICHRET D, Ad. FMICOWTIK, [FPMTEEAR : %5132

2] ICET 2 HEMEDOFESE 1S (2019F10A5) ICBH NS MMMEENT—9ERVWEZRAA Y
N—=y3v] (BEF:E5H. SH. 3l 28RLTEZERLLW,

WEZHNT—YERAWVEIEAA Y NN=U3 Vi, AW T—9DEWVICEY, 3BHEICKRIENSG, AH=ZX
L\ﬁ@b\"o@ft/ﬁ WFr—8&5HAWS BUT—9A4NRN—Tay ] . PRUEOBHET—92AWS [PRAE
F=YAVN=U 3], MEOCMTERERAWS ICMTF—4%94v"\—=Y3v] Thb,

BUTFT—9AN—Ua3 v EPRIEIT—9 4 NR—Tavid, THBZEICHTBEEBYIE. ZOEAICEWNT
BIRFIS I RAE B AMA (FERISHAR) ICELS] &9 %Wallace-Bott (WB) {REi% HICEANREE
L’Cﬁéﬁ LTW3, AT MBHROMEZELCIEALGNEN—E] EWVWIREEFEIMICE Z2&IC&

. EBOMBEY T—YICLERETREDLE, TRABBAGD/NNSA—YEHEEEKYIAL, DL
L_\ mEGEBORE (WBIRER) SIRE (SAB—E) ICEOVWTHY., EXMICBAEFEELEZS, TD
AEDOREMILEWNL, BYT—9M =V avid, ERT ISV AXNZIXLBERDD—
H, PEWMEIT—89 4 N—2avid, XH-XLBEREAETICHGNBEEREET 2RICHD, 1V
N—3 a3 VR TI, 7&6/\(1/927‘ 4 (BT LOMBARLVEREOSERNT—%) IEVWEDEREITLE
FAHREWEVWIRRBIAHY, BYT =94 N "=V a VL YEPERIET—94 v N\—2 3 VDAD, REN
Lﬁﬂf\ﬂé(‘:%i'\ohé R, FIEDOFETIE, MEMOBRS KUBORETMAERLRERE RS
D, BETREZNSORMBIRIRENICERINTWS, ZO—A, BYT—94yN\=I 3 VIZSHEERNN
SLETORBLERVWEVWS AN H B, R, BEICEIBONNIEIVEBEICE, BYT—91Y
N=Ia3 YV TRWEEBZLNZD., LUBEICIEASERDEZWGEICIEPENE T —9 14 v/ \—Ta v EH
WBRELES S,

—AH. CMTF—=4 14 vN=yavig, HMEICLZEABBDZDOHEDISHTICLEHIT ] (Terakawa &
Matsu'ura, 2008, eq. 12) & W EZ #HEKRBICIEZA TW5, BB, GI2F %D, HEIMBE L TDEYE
BTHDEVIVWHIEIVO0AIEICGEELTWS—A, CMTT—44 v N\—=Yavid, HENERINLE
NOBBBRTHZ VW WHIET/7O0RAEISEELTVWEEVWIBVWIETERELTHS, LT, %
DEBEOEVSSJREL T, CMTTF—4 4 U= 3 vid, BB —EDREHINTE, WEEMDEROMLEN
BV, EWOIENCEEERE D, ZO—AT, NMNIEOBEITICETEEAIEICMA. BEAOEEDLHNE
B TRWGEICETRRNAEERFREABND I EDONA T RAE=F @BIABELNTLEI EWVWOBEEE
ZTW3, FEHBE, CMTT—ID+2ICHY, P OBEDEFEAUDELNLKHRYIIDOH D WIEHEI R
BHEBEOAAEEELZAVTWVWS EHFINDIHEICIK, CMTTF—94 /A= U 3 Vb 2 FEE R
BhTWdEEZIONS, BHlZIX, BERIEDEEBOKG%HTE L -Terakawa & Matsu'ura

(2010)l&F, CMT7T =494 U NR—=UaVHhBRETIEBATHS D, ZD—7, HLEHIIRWGEE O

T, CMTEENRE 2 & D BLEBHRELRMBEORERLS D ARN Y, HEIWIHEOAZZE OHFEH
ROTHEELEZY LTWBEIRIFEICIIEK, CMTTF—9 A VvN=V 3 VidhFIYBEDNTRVWESS, &5
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I, BUAEEADRL, AAZXLEAERDDZEHLHLWVBEICIEK, PEIEIA NN—S3 VA BRATWS
EEZoND.
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On the Optimum Solution of Bayesian Inversions

*Daisuke Sato’, Yukitoshi Fukahata’

1. DPRI, Kyoto University

e DU CTRONDIEEMBIELICLTEVED ., ARRTHERRD LI, ETU/ASA Y DERISH
EHRAARRNERRICEATISATE, ERHEEEOIFHEEORER) EF2LODETNAATASSE
SUBNIAYDEEEIF—ETIRHAWV, RARTHE 2 FRFIC, kB THET 28RN ERBBRE
TRBRSNIUREBICERZE T, IOBEICRBREZES O DMETZNERZRAS ML,

HhERNIE CHRIE A IR O BRICIER A ZHEDREADN LK AVWSLNDE, XA IHETIE, BHT—9EET
WRS XY DEBRELRTZEAARRAE, ETINASAYICETIENOHELARA XOEEAAVTES
L. BEDMEEHRT %, I5IC. IR ZEMENZBEHTIE. ETUNRSIAYDETDHERET S
BRZAZICDOVWTEZDEHRIDH (BFEOMEMER) 2EZE L. ETNNRIAYEBNRATASICET ZH
BRIEROMAEEKYT %, HEL. ZLD7ILRA XOENTIZ, BEASME L TEBEREBILMA (—KD

;) PRAVLNTEY. ZDHE, 7IRM X LBEIPHEZERLBRVARA XL T, ARFEERSHOREE
ERALICAR S, COEEDPTEDISETINTIAIBLVBNATAYDRBIEEZSDICITIFROBHINIBEE &2
%, BHOAERITEBETIERL, PRLCEEIDDRBEBICNEFTHVLNTETWS, £3 10BN, @B
FAIBLVETINRIAYIDERBEREAMAP)ZRBEEARTEDTH D, ChidREERNLFEE
EZ%7225, ©I128, EFINRSGAYEBR TR EICLY, BRATAVICEALTABEINEZEESD
mERD, ZTORKBEERBEEETZEVWIEDTHD, FthM XBFREEZEABIC)ZDEDTH Y, HEK
WIE TIXBIA < W ST T E /= (Yabuki & Matsu'ura, 1996), %, ABICTELNBHB/RS X Y DHEEMEIZ—
BMEEEANDEHTINERE)E WO BN-HEEAF DI &M S5NB(EM, 2005), ZLTHI 1D, HB/IS X
SICEALTERDGEBLITBZEICEY, ETIMNRSXAYICALTABEL-EELGEZAVWEZEDTH
%, Fukuda & Johnson (2008)% E 7 IR AWE%IT > TWBHARTIE. LIFLIKZDEENMEAVLNRTL
%3, (ZDe, ZOFEICLYRBEEEHETET S &%, MAP, ABICEXE L TUBERM T IS X & W
o )

MAP, ABIC. R TILRA XiE, ZOHEEHISDIESDEDDHEER(DE L E) 28D, < ORBETL
&I RERA 52 % (e.g, Fukuda & Johnson, 2008), LM L. ETIUMNSAYDEEZ L LEHBEICIKT
NODMBICIHABLRHEINELCD I EARERBLADTRET 5,

FTEBHRBENDHTO IR IHEICEAL T, MAPBLUREHN IR, XTORBER(BLIPES D=
DD DEITHRIE Z RV REREICH L TEE L, BHLUABFIENS, ETIANRSAYEHEET—YE8
HENAKELRBZIZON, ETIATAYICEL TREN IR ZOHEEHSMAPOHEEEICEHI—HT %
ZENBLMNER ST, EIHIC, ZNODEMIB/INT A Y DEIZABICICL 2HEEEEL >TWE I ENER
HInr,

RIZ, ABICE ZNLADIFEE THONI2DDERZHEMED DB, &5 LA RWHEED % synthetic

test CRRET L7z, MRETDIRIL. roughnessh /N W& WS ERTD R (Yabuki & Matsu'ura, 1992) % i\ /-, #REt
DFER. MAPHED D TIE. BBULDO X v > a4 XEMHL TBICDN, T—FICA—1"—T 1 v LR
ICTFIVYBEBMICIBT D22 &, DEYETINSAYIDENLGEIZTEAEERTZERNHDZZEND
Mofze THIFEAME/RT A S EOICLIEBEICL(RE)REMBEERIBETRICELIBETHB &N
MAPH#EDMHEN SRBI Nz, MAPHETDA—/1\—7 4 v MEAIZ T TICHETZRBTRBHIINTS
., ABICRREDERER >LRENHD 5 LWIRE, 1992), —A. ABICERAWIZEICIZF EEZEOBREIFEL
T Ay YAt TEHEN LE(BBULREDNS V) ERBIGELRBA IR, ZHEL Y EEBICEDRIC
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L7252 &V DO DEIERTBIN SRS N, MEFRTIE, ABICZE#E LEREERENRR & RE
Ihd,

BREEFBOLEZDBWDAY Y 2DHDIWVRICA—NN—T 14 v ML BZRBESEIEBRTWEEWS T E

&, BEEEOEEEZMYBRVEBEADIGATIEBGHEARY 55, ABICKY 5 —KpAiEs s BbhT
WBMAPPRERM T IR ZWETHREIDELI BRI ENRBELDESID, STSRAEEBVLEBSMBITE
TYE. ZIARA ZHETIH(—BMEEFDO)B/INT XY DHFEEMAP/HELE T IILARA XTODHB/INT A Y DR
B &N IR ICH DD S ) —RICHIEMICT S —BLRBRVEWVD, MAPE L UREEM 7L A XICEYT
ZBOTCRHAT 4 THREBEIEEHINZ, INHMAPE K URRH TIARA ZHEETDETIVISSAID

F—=—N—T14 v hEELIETVWEEEZILNS,
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Room D | General session | SO1. Theory and Analysis Method

[SOT]AM-2
chairperson:Kiwamu Nishida(ERI, the university of Tokyo), Daisuke Sato(DPRI, Kyoto University)
Mon. Sep 16, 2019 10:45 AM - 12:00 PM ROOM D (International Conference Halls I)

[SO1-05] An application of extended Kalman filter for ambient noise monitoring of
seismic velocity changes
*Kiwamu Nishida' (1. Earthquake Research Institute, The University of Tokyo)
10:45 AM - 11:00 AM

[SO01-06] Full-waveform Inversion (FWI) approach to the imaging of geothermal
reservoirs
*Junzo Kasaharam, Yoko HasaHa3'2, Haruyasu Kuzume® (1. University of Shizuoka, 2. ENAA
(Engineering Advancement Association of Japan), 3. Daiwa Exploration and Consulting Co. Ltd.)
11:00 AM -11:15 AM

[SO01-07] Effects of quasi-laminated random heterogeneity on surface wave
propagation and apparent radial anisotropy
*Yunao XU', Kazunori Yoshizawa'?, Takashi Furumura® (1. Graduate School of Science,
Hokkaido University, 2. Faculty of Science, Hokkaido University, 3. Earthquake Research Institute,
Univ. of Tokyo)
11:15AM -11:30 AM

[SO1-08] New acoustic approximation for the transversely isotropic media with a
vertical symmetry axis
*Shibo Xu', Hitoshi Mikada' (1. Kyoto University)
11:30 AM - 11:45 AM

[SO1-09] Seismic activity in Western Tottori area by array analysis for the “0.1
Manten” hyper dense seismic observation dataset
*Satoshi Matsumoto1, Yoshihisa Iioz, Shinichi Sakai3, Aitaro Katog, Group for 0.1 Manten hyper
dense seismic observation (1. Institute of Seismology and Volcanology, Faculty of Science,
Kyushu University, 2. Disaster Prevention Research Institute, Kyoto University, 3. Earthquake
Research Institute, University of Tokyo)
11:45 AM - 12:00 PM
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An application of extended Kalman filter for ambient noise monitoring
of seismic velocity changes

*Kiwamu Nishida'

1. Earthquake Research Institute, The University of Tokyo

T LCoIC

HE - KNILRKEERTH LT, WERREBSORNBELEZIRADPIEFIEETH D, HELANLENIC
HES L BAE P HREORESEEOTEEICAEZRFELSZ 5. HEREEBEDOELL SR
EPREDODHEREIHNEEZZZEI’PETEZ LD THS, ZRICHTEEDRKBLELEROELS> T
3ipa,. HIZEEabO—ILY —REAVWTRYBRLNEREERSHEEARYIRTENTENITEBENTH
%, LM LEZEKDBARENTIEAWL, —HERMEEZFEIHE. EROTEEECERESFORY 2 LICi
He 2R EEMED,. REBEICKERTHREEEEIESRIT, TDED. LEABPAEEIRETERLELT
B, TNELED ) A ZRXRBOIREDEEELBDHIHIRE LT,
WERTHEICLIBAEZAVIE. —HFOBRARAZRENAEREART I ENTE B8 ORIE% Ok
THIENARETH D, RENICIE. 2RTEGMERAZITV. ZOEMBEROEEEEEROZELER
BINEZ0O2RBEOREILINMEREEREELERF 4L E=ZYI -T2 EDTES, LHL. i
BRI VY LD D—HRERETEZIVENH D, RRICITMEBREORIFRICIKREY BHZ72H. BHT
DOEEZELERET 2HEMELH D, COMREERT 2726, I—FETFHE (e.g. Poupinet et al. 1984)H°
BHhETHVLNE ZENEZWL, ZOFETIE, MHINEEEBRHOI—4KBIIE. MEREROREY D
HEAZIFOSVWEVWIMEAEFAL TW3 (e.g. Hadziioannou et al. 2009), EEIAEZ < O, #E - AL
EXICHES MEREEEBEREIRE SN, ZLOBABFINEEINDDH S (e.g. Sens-Schénfelder and
Wegler 2006, Brenguier et al. 2008), F7-&AlS N7z thEREEEEDOBREELIEHE - MUBRRUAIC
tH. BKEICHESIELEREMOIORRISGESFEINTWVWSE I 39D > TE K (e.g. Wang et al.

2017), HEREERBEDOHEEILEET) VI L. M OBKESOHEL EENICTMT 570I1C1%, RE
TEETIDNENTHZEEAOND, TITEHAMRTIE, MWERAINIT Y T 1LY —D#EHERAT-DTHRE
¥ 5,

R FE

HEREERBEDRFBEADAEICIER ML v F > Jik(e.g. Sens-Schénfelder and Wegler 2006) % Fi LM =,
ZITIE, HBT1D2DBRRRTICEB L. UTD& DS B ETI8D,

(1) 2T T1EBICHEERREH ¢ 25189 5, 3KDIX3HD. OXT TEHET 5,

(2) Seconday microseisms DB TOREMZBEL TW 5,

(3) 2B AHEEEEERERZ A L, EELLZ2EERERK (VEFtHET 2,

(4) BEERAAE I DEITMERSFORBELDOREEZZ T T W, lag time 20-100FFEE Dcodaif Il iFE
BY %,

MR EEEEOREELE—RICEI > TWH EREL. BXITOREEEBEER G Y™ () =A ¢, ({1+a)t
JEBFBET B, (A-A)E(a 2 JB+RICAEVELTF—S—BET 3L,

37" () = (A, + (A-AL)) Bo(HT+a,,) + {a-ai-1)) "3 " (0+ (A-A,) Bo((T+a, ) +A, B (HT+a,,
) e - )

EECIENTES, 22T, o, DREHDERT.

At a B REBEE., ¢ ZBAEEHRTIET, MUAELICBAARRERXZBNT 2N TE S, REARER
ELTURDMLY RETIVEREL, ILERANT Y T4V Y —%HR LT-, BRIEERE L TEAT—9 D
AEATE. REBIAIBOHSBITIE ETIVOHIBITIERET 2HENH D, £/, STEOERILD
., FOEELLDEEHEBREN ¢ DRHEHIME ¢,/d)eRETHELTEE, BERZRAT Y T T o, ((
l+a, )er—5—BENSEHELE,
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FENLBITRERICEZ L, BEDR MLy FY BT EBEHNBBERITONL, REERET VO RLE
LT, MRAEZBRICRYUED ZENTES, QBKEDHESE. thOMIKYEFHIE NS % REKICERY
ANBZENTRBRADEITOND, 5% BKEOMREZBENICETY v L, #HE - KILERDY I
ENBET BFEEFRARITETETH S,
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Full-waveform Inversion (FWI) approach to the imaging of geothermal
reservoirs

*Junzo Kasahara'?, Yoko HasaHa*?, Haruyasu Kuzume?

1. University of Shizuoka, 2. ENAA (Engineering Advancement Association of Japan), 3. Daiwa Exploration and
Consulting Co. Ltd.

Introduction

In the geothermal development, seismic approaches have not frequently used. There are several reasons
for this. The first reason might be the cost for doing seismic reflection survey in the geothermal field. The
cost of seismic survey is thought to be more expensive than the EM and/or gravity surveys. In the oil
exploration, costs for surveys are less important because the profits by oil and gas are huge. The second
reason is probably difficulty to find the geothermal reservoirs due to complex geological circumstances
and weak reflection signals. Usually oil/gas reservoirs tend to have large impedance contrast to the
surrounding layers. Our approach is to use the temporal change of physical properties and location of
reservoirs. By use of temporal change, large seismic property changes could be generated. We assume to
use stable seismic sources enabling us to do long duration stacking enhancing S/N and full-waveform
inversion method. In this study, we show the result of simulations using full-waveform inversion.

FWI imaging of geothermal reservoirs

To estimate the physical properties at the geothermal reservoirs, we applied the full-waveform inversion
(FWI). Among many FWI methods we used adjoint approach developed by Tromp et al (2005). In the
survey, we propose to use fiber optical distributed acoustic sensor (DAS) receivers along the borehole. We
carried out three simulations: 1) a seismic active source(s) placed in the borehole and supercritical water
reservoir at the 4km depth, 2) more realistic field study model and 3) natural earthquakes surrounding an
igneous intrusion. In the first case, we used a geothermal reservoir model at the 4 km depth. We examined
three source locations at 2km buried source depth. In the second case, we used a case of more realistic
seismic observation system. We used a single force, surface seismometers and DAS in the borehole. In the
third case, we assume an igneous intrusion with the top at the 4km depth. We tested nine natural
earthquakes surrounding the igneous intrusion.

Result

First case: The reconstructed images assuming three source locations of 5 km, 3 km and 1 km from the
drilling borehole show satisfactory retrieval of the assumed zone. The 3 km location case gave the best
results. The Vp, Vs and density were retrieved as nearly the assumed model at the almost exact location
and thickness.

The second case: We used two steps for inversion. By the first step, we estimated location of assumed
reservoir model and retrieved appropriated shape and location of the model. Using this result, we
calculated physical properties of the model. The result showed that Vp is partly estimated but the Vs is

poorly retrieved.

The third case: The surface of igneous intrusion was imaged for Vs, but the smearing of intrusion was
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identified for Vp and density. Recovery of physical properties inside of the intrusion are not satisfactory.
Discussion and Conclusions

The result of FWI strongly depends on location and energy of the seismic source(s) and the location of
seismic observation system(s). The aperture of seismic system is important. When we consider any
realistic study field, good aperture coverage is difficult to be satisfied. The poor aperture might lose the
FWI performance. Compared to the controlled seismic sources, natural earthquakes are difficult to choose
the locations and size. Although controlled sources are mostly less energy, we can enhance the power of
seismic waves by long duration stacking.
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This presentation is based on results obtained from a project commissioned by the New Energy and

Industrial Technology Development Organization (NEDO). We also express our great thank to NEDO and
officers in NEDO.
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Figure : Simulation result of FWI model-1 for the source location at the 3 km distance from
the drilling borehole. Left to right are Vp, Vs and density.
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Effects of quasi-laminated random heterogeneity on surface wave
propagation and apparent radial anisotropy

*Yunao XU', Kazunori Yoshizawa'?, Takashi Furumura®

1. Graduate School of Science, Hokkaido University, 2. Faculty of Science, Hokkaido University, 3. Earthquake
Research Institute, Univ. of Tokyo

Large-scale tomographic studies using long-period surface waves have revealed strong radial anisotropy
with faster SH wave speed than SV in the upper mantle (e.g., Nettles &Dziewonski, 2008; Yoshizawa &
Kennett, 2015). It has been well know that such radial anisotropy or transverse isotropy with SH>SV can
also partly be generated by horizontal finely-layered structure (e,g., Aki, 1968). Some recent body-wave
studies (e.g., Kennett & Furumura 2008) have suggested the existence of randomly-distributed
quasi-laminated heterogeneity in the lithospheric mantle, which is required to explain the observations of
strong high-frequency coda waves.

To investigate the effects of such fine-scale laminated heterogeneity on the propagation of long-period
surface waves, we performed a series of two-dimensional finite-difference method simulations using
velocity models with stochastic random heterogeneity with the background velocity from IASP91 model
(Kennett &Engdahl, 1991). Following Kennett and Furumura (2008, GJI), we considered finely
quasi-laminated heterogeneities with RMS 2% velocity deviations from the background model in three
different depth ranges; (1) Moho™100km (equivalent to oceanic lithosphere), (2) Moho™200km
(equivalent to continental lithosphere) and (3) 150km~™250km (equivalent to asthenosphere).

The velocity deviation is controlled by a von Karman type distribution function with a Hurst number of 0.5
and different correlation scales vertically and horizontally. The vertical correlation length is fixed to 0.5
km, but the horizontal correlation lengths are varied from 10 km (as suggested by Furumura & Kennett,
2005) to 500 km (equivalent to a 1-D velocity profile as the lateral variation is smoothed out.). We also
used three different event depths for our numerical simulations (5km, 50km and 100km) to check the
effects of source depth.

Then, we measured average phase speeds of the fundamental-mode surface waves using inter-station
non-linear waveform fitting method by Hamada & Yoshizawa (2015, GJI), using about 100 synthetic
seismograms located at the epicentral distances between 800 and 2000 km for each model. Through the
comparisons of the average inter-station phase speeds between different models, we quantitatively
investigate the effects of finely-laminated heterogeneity with various horizontal correlation lengths on
surface wave propagation, in particular, on the phase speeds of Love and Rayleigh waves.

These numerical experiments suggest the strong influence of the horizontal correlation length of
quasi-laminated random heterogeneity on the phase speed drop of Rayleigh waves, resulting in the
generation of apparent radial anisotropy; as we employ the longer horizontal correlation length, the
apparent radial anisotropy becomes greater. While the Love wave phase speeds are less affected by such
quasi-laminated heterogeneity at any scales, Rayleigh wave phase speeds decreased more than 1%
compared to the isotropic case in the period range 50-80s for the heterogeneous continental model
(quasi-laminated random heterogeneity in the depth of 35-200km) with a relatively large horizontal
correlation length (500 km) and a shallow source at 5 km depth. Such effects become much weaker in the
case of shorter horizontal correlation length (10 km), for which phase speed reduction of Rayleigh waves
is reduced to about 0.2%. For models with all the correlation scales, we have observed strong high
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frequency (>1Hz) body wave signals with coda waves, which coincides well with earlier studies (e.g.,
Kennett & Furumura, 2013, GJI).

These results indicate that finely quasi-laminated structure with intermediate to long horizontal scales
(several hundred kilometers) may cause non-negligible phase speed reduction of Rayleigh waves,
resulting in apparent radial anisotropy with SH>SV in the upper mantle. Changing the source depths also
affects the strength of velocity drop of Rayleigh waves; e.g., for an event at 50km depth located within the
heterogeneous layer, Rayleigh wave phase seeds are reduced nearly 2 % at the maximum, which may
indicate the strong influence of near-source heterogeneities. Further investigations with such numerical
simulations incorporating realistic 3-D mantle structure models from latest tomographic studies in
comparisons with observed waveform data will be of help in the better understanding of the nature of
apparent radial anisotropy.

Keywords: random heterogeneity, surface waves, seismic anisotropy, numerical simulation
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New acoustic approximation for the transversely isotropic media with
a vertical symmetry axis

*Shibo Xu', Hitoshi Mikada'

1. Kyoto University

Seismic data processing in the elastic anisotropic model is complicated due to
multi-parameters-dependency. Approximations to the P-wave kinematics are necessary for practical
purposes. The acoustic approximation for P-waves in a transversely isotropic medium with a vertical
symmetry axis (VTI) simplifies the description of wave propagation in elastic media, and as a result, it is
widely adopted in seismic data processing and analysis. However, finite difference implementations of
that approximation are plagued with shear wave artifacts. Specifically, the resulting wavefield also
includes artificial diamond-shaped S-waves resulting in a redundant signal for many applications that
require pure P-wave data. To derive a totally S-wave free acoustic approximation, we propose a new
acoustic approximation for pure P-waves that is totally free of S-wave artifacts in the homogenous VTI
model. To keep the S-wave velocity equal to zero, we formulate the vertical S-wave velocity to be a
function of the model parameters, rather than simply setting it to zero. Then, the corresponding P-wave
phase and group velocities for the new acoustic approximation are derived. For this new acoustic
approximation, the kinematics is described by a new eikonal equation for pure P-wave propagation, which
defines the new vertical slowness for the P-waves. The corresponding perturbation-based approximation
for our new eikonal equation is used to compare the new equation with the original acoustic eikonal. The
accuracy of our new P-wave acoustic approximation is tested on numerical examples for homogeneous
and multilayered VTI models. We find that the accuracy of our new acoustic approximation is as good as
the original one for the phase velocity, group velocity and the kinematic parameters like the vertical
slowness, traveltime and the relative geometrical spreading. Therefore, the S-wave-free acoustic
approximation could be further applied in seismic processing that requires pure P-wave data.

Our newly proposed acoustic approximation is meant to be an alternative to the original formula
(Alkhalifah, 1998) in representing the elastic VTI model for P-waves. The SV shear phase velocity is set to
zero for all phase angles while for standard acoustic approximation (Alkhalifah, 1998) only vertical S
velocity is zero. Compared with the original equation (Alkhalifah, 1998), the expression becomes more
complicated while it may not improve the accuracy of P-wave description. However, it provides a S-wave
free wavefield necessary for many applications. It can be used for imaging applications. The
corresponding eikonal equation for the new acoustic approximation is a sixth-order nonlinear PDE, which
can be used to describe the pure P traveltimes. The corresponding perturbation-based approximation for
the new eikonal equation is used to compare the accuracy of this new approximation as compared with
the original formula. The new approximation yields accurate traveltimes free of shear wave artifacts, but
potentially at an additional cost considering the higher-order nature of the formula.
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Figure The snapshot for the elastic V11 case (a), the original acoustic approximation (b) and our
new acoustic approximation (c), top, middle and bottom, respectively. The P and S-wave

velocities are shown in blue and red lines, respectively.
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Seismic activity in Western Tottori area by array analysis for the “0.1
Manten” hyper dense seismic observation dataset

*Satoshi Matsumoto', Yoshihisa lio?, Shinichi Sakai®, Aitaro Kato®, Group for 0.1 Manten hyper
dense seismic observation

1. Institute of Seismology and Volcanology, Faculty of Science, Kyushu University, 2. Disaster Prevention Research
Institute, Kyoto University, 3. Earthquake Research Institute, University of Tokyo
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Room D | General session | SO2. Seismometry and Monitoring System

[SO2]PM-2

chairperson:Masanao Shinohara(Earthquake Research Institute, The University of Tokyo), Masayuki
Tanaka(MRI, JMA)

Mon. Sep 16, 2019 2:45 PM - 3:45 PM ROOM D (International Conference Halls I)

[SO02-01] The Observation Environments of Broadband Seismograph in Minami-Tori-
shima (Marcus Island)
*Masayuki Tanaka' (1. Meteorological Research Institute)
2:45 PM - 3:00 PM

[SO02-02] New Era of Ocean Bottom Broadband Seismology with the Autonomous
BBOBS-NX : NX-2G
*Hajime Shiobara', Aki Ito?, Hiroko Sugiokag, Masanao Shinohara' (1. Earthquake Research
Institute, The University of Tokyo, 2. Research Institute for Marine Geodynamics, JAMSTEC, 3.
Department of Planetology, Graduate School of Science, Kobe University)
3:00 PM - 3:15 PM

[S02-03] Distributed Acoustic Sensing measurement by using seafloor optical fiber
cable system off Sanriku
*Masanao Shinohara', Tomoaki Yamada', Takeshi Akuhara', Kimihiro Mochizuki', Shin'ichi Sakai’
, Takeo Ksajimaz, Takahiro Ariokaz, Masayuki Hamakawa3, Shunsuke Kubota® (1. Earthquake
Research Institute, The University of Tokyo, 2. Fujitsu Laboratories Ltd., 3. Fujitsu Limited, 4. YK
Giken Co. Ltd.)
3:15PM - 3:30 PM

[S02-04] Seismic observation at Azuma volcano using fiber optics and DAS system
*Takeshi Nishimura', Kentaro Emoto', Hisashi Nakahara', Satoshi Miura', Mare Yamamoto',
Shunsuke Sugimura1, Takahiro Ueda1, Ayumu Ishikawa1, Tsunehisa Kimura® (1. Graduate School
of Science, Tohoku University, 2. Schlumberger)
3:30 PM - 3:45 PM
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The Observation Environments of Broadband Seismograph in
Minami-Tori-shima (Marcus Island)

*Masayuki Tanaka'

1. Meteorological Research Institute
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New Era of Ocean Bottom Broadband Seismology with the
Autonomous BBOBS-NX : NX-2G

*Hajime Shiobara', Aki Ito?, Hiroko Sugioka3, Masanao Shinohara'

1. Earthquake Research Institute, The University of Tokyo, 2. Research Institute for Marine Geodynamics, JAMSTEC, 3.
Department of Planetology, Graduate School of Science, Kobe University
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Distributed Acoustic Sensing measurement by using seafloor optical
fiber cable system off Sanriku

*Masanao Shinohara', Tomoaki Yamada', Takeshi Akuhara', Kimihiro Mochizuki', Shin'ichi Sakai
' Takeo Ksajimaz, Takahiro Arioka?, Masayuki Hamakawa®, Shunsuke Kubota®

1. Earthquake Research Institute, The University of Tokyo, 2. Fujitsu Laboratories Ltd., 3. Fujitsu Limited, 4. YK Giken
Co. Ltd.
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LIF3DDMEEE2DDFRFEMNERINTH Y, ¥—TILDLRIEIN120kmTH %, 201 T1ERILH A KE
FERMEOWKICL DM AR T, BELENE2IT>TVWS, ZOYRATAIZNROIERAE LT, BE
F—7IIC6ER BHE) OFHE7 7 A N\DPHERINTWS, FE7 74 N—ICIEF#SRASEERIhTLARL
DT, ZOFHI 741 N2HAWVWT, BEERIOT—TILEiHZE CODASSHANBEAATETH 5, /=, FiE
77 ANIEDASEHANCE L7208 I N - YV ITINE—RI7ANTHB, TI T, Brld, REBET—7
IWREVE S R 7 L DM E LT, DASEMAZRAWBEMESRS A7 LAORKE., =fEHT — T IVER
VAT ALAEBAWTER Lz, DASEITIC K 2BEERIZ. BES— I EICEVWERTE Y Y &Y T 72R
BEALCTHY., INET IRI THoLBUNE., THR] TOBUCEILIEZEDTHS,

ERHRSEICKRE L=RERNE T —TINRBEME - FEREEH R TLOFHEZ 74 /N 2AVWT, 20195F2H
13 S515BDREIC, MO TDODASEHA #EHE L 7=, DASEHRICHKIL S, H/VL AEEREZS(OTDR)IC &

Y, DASEHAIAEET TR 7 7 1 NOREHNBIFTHBH I & 2R L7z, DASEHADEZEMAE LFICKE
L. ELEH,ST100kmD=RET, Y7 Y JREFEEH500Hz, EAIF+ > RILERESMERE L TEHAE
ERE L7z, SHADZRENMREELTRT S —VRIE. 10mELIF40mMTH B, sHADRKR, HA6IFRBIDER L 7=
T—YEIEFTDIENTE, WEINAET—FICIE. BRI AT LAEETRE L EEMRED /N X i
EY. FRMEESOTEHROMENIEFASINA, ITNODEFIE. ZEDNT —TILRBEME - 2KEH
VAT LADHESORFELRTEZIENTRETH D, 5% BoNET—9%2HVT. BRFEORST -
HET,
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Seismic observation at Azuma volcano using fiber optics and DAS
system

*Takeshi Nishimura', Kentaro Emoto’, Hisashi Nakahara', Satoshi Miura', Mare Yamamoto',
Shunsuke Sugimura1, Takahiro Ueda’, Ayumu Ishikawa', Tsunehisa Kimura®

1. Graduate School of Science, Tohoku University, 2. Schlumberger

BEBICAREINLZXAT7 74 NN—HNEZGHET 2 HORELKRZFIA L 7=Distributed Acoustic
Sensing(DAS)systemzFW5 Z & T, 77 A N—ICELLAEEADRBEELEZEA — ML SE+ A — MILRER
THESTZIENTES, ZORT 74 N—%FALELESHULI/YBERECHABRER CHAI N, REEE
PEURAEIESRETAETE BT TAL, E%iﬂ!&@ﬁEUW'J%EIP\W*’C%&":?_W’LéJ:oL.t;of%
Too 7 7AN—ICEZEAE. BmO OB+ mBERTAESREFZRBETRETH DT TR, 774 /3—0Dif
'J—"_G)JMCE‘l'/E'J%EE SBET DI EICE YU HERKRAOkMDBIIRRD T — ’975\ b#’LéX Jw NDH D, —H. H

FAN—EMTmEDHY TY Y TRADFRBETH 72, SHOARADERIZ#H Ly —TILBERAADE
@J (BH) MDDHEHATEDE VWO EEREDH D, SO BFILUMFETH T 74 N\—%2FAH L HEHR %R
L7z, LEEORMEMICEEMITANSEAOHMEBELBONAMERT —FICODVWTHBNTREEEIC. §
BOFEBMICDOWTERT %,

EREZEANAFA VOEBAWVICERINTWS, BXRBEREOY VY IJIVE—RET 74 NRN—=F7—T )
EEALT. FALE, LH5ERT— M SFRITETIEEFIFFFILABRICHETZHEE14.2kmDBFRTH
5, WETHZD, AREORFRSIVEBITOILHRY ER>TWBIEMIHD, X774 /8—F, FEX
50cmiF EICBERINZERICEER I TWS, MIROLIFERERT — MIY 2L NIILY it Dheterodyne
Distributed Vibration Sensing (hDVS)%:&iE& L. %> 7Y v JERKEE1000Hz, H > FILEFFDREE
10mT, 7EB4B &Y EmERA B L, AR TIEISAREZFELTWS, THZONA /IR T 4 LY —DH
IToh. SEGYRR TSRS ND, o AT 7AN—T—TUHEHRINTWIERAVANMICATESE
1B BRMEEIAARE L. MITHBET o>/,

7BAHORBERZR NS, BEILUTREY 2EAKME. B TRET 2EEUEME. REREHEHE I
o BEBREEFEGTRELAYIZFa1—R4ZADMEIZDVWT, HEFORERF EHT 71
N=ILLBEAERELARIZETZ D, THZUTOEBEERD D S5 10HZERE X TOARY MUEEIREM LTV
22D oz, BELULOBNSAKUMIELERFEFINTWE I LD, BEAWICEERLEZX 7 74
N—EDASHERAWAEHANC & Y., KIUMHECHE, BAMELA+DRERTEHIENTEDIZEWVWZ S, DY
AT LTI, T—TIUVBERAEADTIRDDH ULHEE ZEHTEAVEDD, I—4F2F A L@, %
THRTIERESINTVWR LD ICHERTSENBERTESEEZA NS, KNUMEBEIFICRST, BIF - X
FHECHBEFMOBELRE, BAWVWSFOREMICFIATZSEEZIAONS,

2

RBEEDHK T 7AN—%ER L, BAICY->T, BXxXEEAFRILAEGEREESN I BEEHRO
ﬁbkﬁa%lofuttuto
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Room D | General session | SO2. Seismometry and Monitoring System

[SO2]PM-3
chairperson:Ryoichi Iwase(JAMSTEC), Kazuo Ohtake(Meteorological college)
Mon. Sep 16, 2019 4:00 PM - 5:15 PM ROOM D (International Conference Halls I)

[S02-05] Video Transmission System using WIN networks
*Kazuo Ohtake' (1. Meteorological college)
4:00 PM - 4:15 PM

[SO02-06] Proposal of two-point seismic observation for detecting weak signal
*Shigeki Horiuchi', Aitaro Kato® (1. Home Seismometer Corporation, 2. Univ.Tokyo)
4:15 PM - 4:30 PM

[SO02-07] Effect of seafloor inclination on the estimation of OBS installation direction
and seismic wave velocity from observed waveform of air gun
*Ryoichi lwase' (1.JAMSTEC)
4:30 PM - 4:45 PM

[S02-08] Demonstration experiment of disaster prevention network by post-
earthquake damage evaluation meter in Tokushima Part 2
Hisamitsu Kajikawa', *Ryotaro Shirai?, Yuka Okada®, Haruhiko Ogawa®, Ayumu Mitsuhashi* (1.
Meiji Univ., 2. Meiji University Graduate School of Science and Engineering Department of
Architecture and Urban Studies, 3. Misawa Homes Co.,Ltd, 4. Misawa Homes Institute of
Research and Development Co.,Ltd.,)
4:45 PM - 5:00 PM

[S02-09] Demonstration experiment of disaster prevention network by post-
earthquake damage evaluation meter in Tokushima Part 3
Hisamitsu Kajikawa1, *Yuka Okada®, Ryotaro Shirai®, Haruhiko Ogawa4, Ayumu Mitsuhashi* (1.
Meiji Univ., 2. Meiji University Graduate School of Science and Engineering Department of
Architecture and Urban Studies, 3. Misawa Homes Co.,Ltd, 4. Misawa Homes Institute of
Research and Development Co.,Ltd.)
5:00 PM - 5:15 PM
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Video Transmission System using WIN networks

*Kazuo Ohtake'

1. Meteorological college

BE

RARE018) IEWIN /X4y MR TR EEDzip 771 IV EEBHIAATWIN Xy NT—JICEETE
5Z&%HRLIZ, 2. K11 (2018) EZDWAELTWIN Xy NT—052BWET7 7M1 IVEBEY AT LD
7OKS A4 THEERL T,

AERTIE, BAROERASIFBICELN, WIN VAT LA2T—9REBEEBE LTHWS, RMTERAMLK
BIEEVRTLEERLIZZ EERET 2,

AT LDIBE

VAT LDEBERIZHZ>TE. BEFEOWIN Ry N —J%FRATEZZEICMA. RBIICEETEZ L, ¥
VTIWLBERTHDI I HBIE L.

Web A XZICIERY - #HR:—7D TAYXEYF+—] IPO0OT-WH (4298 ) #FIFEI %, £7/=. WIN

7+ —< v hADZEHILRaspberry Pi 3 Model B+ ETEMET 2700 T o%E L7, ZERTIEfmpeg %
FAWTENE 7 7 4 JL%HLS (HTTP Live Streaming) FXNICE# L. Apache W = TH—N1\HSEET 5, &

B. TDOWeb AAZIFARIEZIZ7 RTOFAEZBELTWVWEEDTHY., KVRATFTLDRAREICEI LDIC
https://github.com/ant-thomas/zsgx1hacks TRARAINTWE IOV S LEBALTHELHEDET B,

pAREZATFN

Web A X D5 DEEIErtsp R TEBTE %, WIN3.0.2 AR—R & LT, ZOFHEAEWIN /N7 v MER
ICLTHEXEVICEZAL IOV S L5ER LIz, ZELEBEORETIEEY NL—MPRET DT, 4
Ew NEERE (B TILY A XERS) . 4095Hz B0 7)) v/ THEEF v RIVERRTT— 92 EHT B2
sicLiz (DY 7&8) . ZEAIErecvt DEZAOHEA T EEEZEEL, ffmpeg ATV KIZEL D
T74—< v NEHBAEE T, Apache hSHLS R TEIET %,

KYRAT L%EERLZLAN AORARIRIZETIE, 1O0WEEDOEBETELKEEINZ I LZHRAELTWVWS,

SHDEE

BWEDEZDY VIERNICO D BABRIFEETITR>TWVWS, ChEBEHTRELREICT2LHEA%5ES
WELNH D, £/-. HEIIVHERBETEHIREL QYIS THE LD, BIFEOHIBEY 7L —4LL—MD™E
BIZEREEFRICEETEZANVIY—TI—REVETHSI, TOWeb hAZIEERKYE—FDSL VD
FREZEZZBREOIY NO—IDRBETH B, AT LTIERE L TWARWL,

& Xk

KAR(2018): WIN format & FJFA L 7= EENRFLUA DI, T — I RBT—27>ay TRRESE.
K11(2018): WIN 2y RT—20 ETD7 74 IILX#, BAMEFR2018 FEMEFEARFRE, S02-06.
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Proposal of two-point seismic observation for detecting weak signal

*Shigeki Horiuchi', Aitaro Kato?

1. Home Seismometer Corporation, 2. Univ.Tokyo

1.1 ECHIC MEEFAMRICKELZIGE S, MTREICHKELZBEDEWL, /1 XOEKEFRERLISBENT

WBEHLENTHD, MEFZHRICHRET 2. BRI ZEFIC. BRCPAIN/ 1 XDOREAMNEITSNK

W LHL. BV Y —AETRETE /A X ERETEZIENTENE, HRBFEO LV H—TH, HTES

ICEREBLI-hE EAREICEEEDORUNT —INEOND ML H D, ARERTIE. BEmHSE 1 Omik

ne2thRICE VY —%%E L. 2 ROBAEF OconvolutionZ EHHIZETE (LU Fconvolutionig e & I

RT3 &, convolutions B ICIE, BV H—HETHRET S /A ANFEFEFhALLRY, BERZDOFHE

DX, tTEBEHEICHELARHENMEOND I LICDVWTIHNS,

2. ConvolutioniBFDETEZE HEmh SHBI10mBEN/AR. BRO2AMICHEENRBEI N TVWS ET

%5, ARDIMEETId, ARDEEICKERAEZFHED /A XDRIBIFRKEWV, LHML, BEDREBEMBIEHNLTL

2ZEND, BEODEETHRLET S/ M4 ADRBIZNSIV, BRTH, AKTHSZ, £/, /1 XDRERHIE

BB ENDL, MEDOEFOERIFMBEVWEEZONS, —A, HER, MTRETRET DI &HH, MERR

RCOFHIZ. EBLOEIREZEIH->TH, HEIREVWERDN S,

AR, BROMEBETEHAIZINZ &/ 1 kM &, MERFE % 28 L TUa(t)=Na(t)+Sa(t). Ub(t)=Nb(t)+Sb(t)

ERT, T I, Na(t). NblE., Am. BRTD ./ A XiEfSa(t). Sb)ik, MERF THD, Uat)e Ub(t)E

DX ERwWDconvolutionld, RRBEZHMET 5L HBREEEZEEL TKRT &,

fltp)=/,,, ua(TUb(T-p)dT (1)

ERED, MEBEICLZPENPARICEIZET 285% &, BRICEIZ T 2L EDENDRKEEAt ETDHE, pk

—AtHhS5At ETEEICGLIBEDALp)DERKEIL,

Gt)=max{fitp), —At<p<At (2)

EREINB, KIFEDconvolutionsE & 1d, GH)DZ &EThHhb, BEDLDH, AR, BETD/ A RXE/A

A, WEKRE /4 XOHEBIZ0, MEROHEBIE1 THEERET D E

G(t)=/,, Sa(TFdT (3)

ExRIND, (3) XF, /4 X&E/4XEDOHEEA. EKE /14 X&DHEEMEFNIEL. convolutioniE

i, BV —DEETHRETD /A XESEFRVWIEERLTVWS,

3. R MNEE(2018)ICK BREARTD1000mD 7 L 1 83|57 —4 #FHWT. convolutionfEFEDAEMMEICD W
TRz, B 1ICEERTDT L 1 8AlDconvolution SE & £ KF & DLLEMNRT, Convolution K

&, SINDIBHTEL ., HERANDFEHINY ICE L TWB, F7=. convolution ¥IE. Jb—L ¥ A4

HEIET B &, }JEmmb\j:é? KBRDZEBEIHDZ DS, REGEFREOHENMICEMETZEZIEDEHHFTINS,
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Cony

10512 \,J\M/\/UL\AM

10511 \/\j«v\/\/\/\,/»\/\/\/\p

L L | L ‘
14 16 E 20

Time(sec)
BO1. B9 52885 (10511,10512) TRt G Sh - EDOP BB DK L.
F M ConvolutionE
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Effect of seafloor inclination on the estimation of OBS installation
direction and seismic wave velocity from observed waveform of air gun

*Ryoichi Iwase'
1. JAMSTEC

EE(F, HRESIREOBIRAER ML A @B L KRR RO [BRESEEMERKRER

1 (S-net) D—EDEARICDOWVWT, WINEWeb TRARINTWEEREK T —2ICE T3 T 7 H VERK
HODEEDDIRT/A—F 1 ) - E—2 a3 v, RUMBEEFEORT T —9 2BV T, HEE (NEE
i) OEREBEAMRUEZEARICHITZIBEEREOMEREE. IPERUSHEREDOHELT o~ (B,
2019) . ZTDME. MBT—IDOKRDEITHYEFROAMENRN—TFT 1)L - E—YaVHLHEEINSET
THYESOAGFAMICOWVWT, FTREIBHRIGEDL &, MEOBICTNAEL B EMHERINEZ, D
RRIE. RRRZMERARAO [ZREEHAET—TIIRBERME - FRERAS X7 L] 28R E LT, AKROME
WMFEEAWHEFRBEAME MEREEDRBHE TEHERIASINTSEY (Iwase, 2016DFig. 3) . HhIA
DFNIEHRATIEL R >TWS, UEXETIEIZORAEZEBHMEOHELHE L TWD, REBANMEES
T2 7S-netElAI=m DD b —EOER RICDOVWTIE, SEEDBLOFEEHESNIFRAURTNERRINT
W3, LALALS, REDBRARTRENBRINARShD M, BRAELEEOEROEENHE
Ihi=,

ZZTE5AEE. BHRETEEOERD. TT7HYOBRAEHICK 2INEREETOREBEAMRCERERBHER
FEHEICRIZFIHEIIOWT, TORERERE=ERL.

WERENSBOLND/NA—FT 1L E—>avid, KhEGEHRLTELKBZIRZOEOEMEHLTWS
HiIF TR, KhFENBERICAH L TCEETICERBLAMEIZRL TWS, L TZDMET. AHER
RARNTIIERER (PK) cEMINEE (SVIR) OAKRETH D, TODRH, N"—F1 7L - E—>3 v
DIBERDDAE X, KPZFROBEEADAGATIEAL, P-SVERRIC L 2E@KED RO A ICx
59 %, KEZFHEDAHBIIMBISHEETEEDT, lwase(2016)RUEHE(2019)TlE. ZOHFHMEFIAL
T, ZOBBEORMTOHEFAICEAL T, FEROBE—BFRRERAFT 2 RE L 7=BRDZoeppritzFTER IC
EOCEREEOLEAITV., HMEREELHELTWS,

EREROAHAMICOWVWTE, ARODZENEZ 5N, AL, BREICERI H ZHE. BBEK (P-SVERK
B) OIREIAMEIE. AFHLAKPEROEREEAMENLAZEEREEERTERICEFET 20, Thidnd
LEHESABEFEHICH B DIFTIERWL, —A, INREE T, EAOARNSEAEHOAEZ ZRDHTEY. Zh
BRI L BREER AR & ERR S,

UEnERETIC, KENBELRY—2& LT, BEOMERE (BRA10ELRE) OERALOASFERA
(6OELIRE) ICHBT RMUBOSZTENSDAFETRICH L. MEESTDO/NA—FT 1L - E—2arvhbREH
nad (RN D] SRAMOAGFHUISDThERDI-EZ B, 6ERELREL SN,
mEDOERNICIE., BEOERA. BROAFHAMRVUAFA. SBEORMIOEFALWoT/ITX—%
HEL I EICRD, BH(019)LUMEICERE L S-netBlAADBRBEA MK EEREME N REHEERES
o, BRAlT—9 B LAEBRERET 5,

SiEE
AFEROERICHI=Y . BFXBRERMFRMIALNEM L TWBHERET—49. RCIAMSTECALARELTWEE
HEMBOT—YEFALFTF LA, JZICRBLTHEERLET,

S 3

R.lwase, Jpn. Jour. App. Phys, 55, 07KGO1, 2016.
‘B, JpGU2019, STT43-P04, 2019.
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Demonstration experiment of disaster prevention network by
post-earthquake damage evaluation meter in Tokushima Part 2

Hisamitsu Kajikawa1, *Ryotaro Shirai®, Yuka Okada®, Haruhiko Ogawa4, Ayumu Mitsuhashi®

1. Meiji Univ., 2. Meiji University Graduate School of Science and Engineering Department of Architecture and Urban
Studies, 3. Misawa Homes Co.,Ltd, 4. Misawa Homes Institute of Research and Development Co.,Ltd.,

T.1EC®IC

ARIF201BFEEICERLAZD 1 DB TH B, TD 1 TiE, BMBRICEITHERAEROBE & RAEHIE
ETDRBICDOWTHA, AIRIE. TORFEERTEHALALT—9 (UTF, SHHADT—FEWVWD) &ZDF
SERICDOWTOREEITY, FHAAAT—FICDOWTIE, FHABE & ANINEENMERICEAT 2RFEE1TD.

2EHAAANT—4ICDWT

AEIERIE, BER (BEH. WEH. £EH) TITW. BAOMRIN—THEELTVET—I—2
ICEHRIARNT — 9 2RASER LTI TWVWD, AR THROEHAANT —4 OHREIE. 2017F108~2019%
6REY S, ZOHEIC. IRTORRTHESRANICEEIULOE NI H > 725651068 H >k, ZDI5
KAEEBRONREY TR H o7 DA3THTH Y, 378D D E20RULTEHLH o B DICHKRY . T
AHORRERICTY, Tk, HETATRICH ZHEREMEFMEEE T (K-NET) ICTEFHAShEL
TF—8 %Y,

2V FHAIREICE T 2157

FHAEEOARRRIE. BREABICE > TWEZENLERAT25DIESDENERINE, £/, BHN
DK-NETTEHRI L TOWAK THEWHEEHES TEHH L TWBIBEaEHNIE. ZOHDBFEEH 7=, £/, X
TICRTREmDGE. A—HRTEHE05~1.9DIE5D2ENH o7k, ES5DTEEICIZ. BY. EROARY
FEBEFICEEL TWAHEFIIR, BYTEMETEICKEL A >LYNSICA LY LTWVWEZ EDD
Mot

22 AINEEEFEICRE T HREY

H1I23R 1 O#EN0.11ICH T 2EBYIN0.25~29 R U EHAK-NETOIMZREMIHE (3@) %2R, MNREHN
MIE=EHARDORAIMNEEATHRL-BUNETEEREEOER. ThUBERKEBEOERETHLTWVWS, NHDH
AR ZDEETCORAMEE#HFEE LIZATH Y. NSEWADHLEICH B xHIZ7 2D 5 RIZKED
ERAAERLTWS, EELIINSEWEEBO ZEHERDRAINEEE1& LEEDTHD, A—HHTH-T
HEBOTRIIBY T EICKELKER>T WD, £/, NSEWHEHICH T ZRAMEER Y MNLORKIEIZHGME
DENHD, BYTEHET L ICHERIPER>TWE EEZILNS,

3. EREATRY —IL
SHAAANT—YDOFFERD1 D& L TERARDY —JILE LTHE—EBEEIRATALA, AVN—Kh74VI2&3

BT 7). BIKIBRE=Y —DRAFELT o/, FLRARRTREFRESSUCBOL TVWELEVWETRICK
DIERT — 9 AW KINEEIT o7, TDDIAT, 77— MAEEZERL. BREFEHOMLT,
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4.FEHRVSHRDEREE

ARTIE, FHUAANT—9EZOFFRD1FlE LTHERERY —ILICDWTRLE, EHAIADT—%ICDW
T, GHAEEOS AR E ANINRENSFHEZRL, BT EMET LICKELL A2 YNSI LR Y M
RHAER>TWBZE%ERLE, F/ FHAAANT—YDFERD 1 DTHEIHKE —FEEE AT AL, R
R=bT7AVICLBHKET Y, BRBREZI—ICEBBKINEEARBELZT v — MERER LB E
TL7z, SHROBEE L TE. HUADT -9 OFHIEERCANMEERFEICET 2REFICOVTIE. 5
BILIEY I T—9aEEL. ZOMRICEBL TRETNICOMT 22 & T, BYMOAD EhAPTI) 2D
WTOEEZRALAETIAEELGH B EEZOND, BHREATRY —ILICDVWTIE, EPLITEOM KRB
EARVERADORFTEZTOBLELNH S,

HEE  AROABIC—HIIMFETHR28EEMETFRIOTY —ERXRIHZESXICLZ2EDTH D, Fo E
REDARICIEZKRLEIH AN %"/, TIICERLTHEHBEZRT 2,
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Demonstration experiment of disaster prevention network by
post-earthquake damage evaluation meter in Tokushima Part 3

Hisamitsu Kajikawa1, *Yuka Okada®, Ryotaro Shirai?, Haruhiko Ogawa4, Ayumu Mitsuhashi®

1. Meiji Univ., 2. Meiji University Graduate School of Science and Engineering Department of Architecture and Urban
Studies, 3. Misawa Homes Co.,Ltd, 4. Misawa Homes Institute of Research and Development Co.,Ltd.

T4 LC®HIC

EELF. WABHEFTIHRALAET—9 (UTF., HHADT—FEWVD) ORERAED1 D& LTEKM
ERHAETEOREARET>TWS" . ZOBERMERHESEFHNFEICIE. MWEBRERRY MLEH
WTW3, ARTIE, ZOMEBIRBERIRY MLEREW=Sa-SAHRDIR P HBFEICDOWTHRIEAZT Y. &
B, FRIEZD 1 BIIRROBMBEHKXEHEEDOHRE (2018FEHRRK) . 202 :5HlAANT—9 &%
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Holce THDIHELRIMEROTGREYTEHHLHo72EDH3THTHY ., IREVI7THED S 5208 L ETEH
BIAH > MEIFNIETH o, £, HETEATHICH ZHXERIZHIEAEAEER AT (K-NET) ICTEHAIE
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3.Sa-SAEh#RICBI 9 B iRat
2EVAANT =9 TRRAMEI1THDS B, SHAREIRERE N 722019F3813HERME : BFKE
DHE WKEHESORAREHAEREALT) ICHT2MAEHENIN0.25~29D& Y & ATHROK-NETICH T2
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BHH %, No.26ENo.29DEYMDIGEEM Z LY 5 & HI3BUL, IEEMEREZLLET 2 & MEULETH
%, RICEEE LGS, BREMEEEFR—HLTWED, No.25, 26, 28DEMICE W TIFRABELEL
D7.5mZEBATWS, £, EMEERARICHRICODVWTERBMIEICKELER >TWVWSR I EDhD

%2, AI—TTROBEMTH>TH., BT &ICSa-SABIRDOMERNRE T &3 2 &N RSN,

4.F EDRUVSHDEE

ARTIE, FHAAAT—YDOFERDIFE L TERMERHKXEFAFEICAVIHEBEISERARY MLTHE
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ZAEEELH DB, Tz, BEDOEYOREIZITARADHFEEBLIZARY MNLERWTWS L, BYDRE

ICIEXYAREPNSEWAEARE2AEEER LR 2T OBENH DI EEZOND,

HEE . FBROABIC—BITHMBFEEN2BEERMEFEIOTY —ERBIEIEERICLZ2EDTH S, o E
BREDHRICIEZRRZIHNER, TIICRLTHELZXRT %,
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Room D | Special session | S23. Open data for seismology

[S23]AM-1

chairperson:Yasuyuki Kano(Earthquake Research Institute, the University of Tokyo), Katsuhiko Shiomi(NIED),
Tadashi Ishikawa(Hydrographic and Oceanographic Department, Japan Coast Guard)

Tue. Sep 17,2019 9:15 AM - 10:30 AM ROOM D (International Conference Halls 1)

[S23-01] [INVITED]Progress and well-being of Open Science and research data
sharing in international communities
*Yasuhiro Murayama1 (1. National Institute of Information and Communications Technology)
9:15 AM - 9:45 AM

[S23-02] [INVITED]Recent activity of data publication and data citation in the
international community of geomagnetism
*Masahito Nose', Yasuhiro Murayama?, Takenari Kinoshita®, Yukinobu Koyama®, Michi Nishioka®,
Mamoru Ishii®, Manabu Kunitake?, Koji Imai® (1. Institute for Space-Earth Environmental
Research, Nagoya University, Nagoya, Japan, 2. Strategic Program Produce Office, National
Institute for Information Communications Technology, Tokyo, Japan, 3. Japan Agency for Marine-
Earth Science and Technology, Kanagawa, Japan, 4. Kindai University Technical College, Mie,
Japan, 5. World Data Center for lonosphere and Space Weather, National Institute for
Information Communications Technology, Tokyo, Japan)
9:45 AM -10:15 AM

[S23-03] [INVITED]Outline of “ Promotion of Earthquake Research (third phase)”
started in 2019
*Yutaka HAYASHI' (1. MEXT)
10:15AM - 10:30 AM
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Progress and well-being of Open Science and research data sharing in
international communities

*Yasuhiro Murayama'

1. National Institute of Information and Communications Technology

1. FC®IC

BE (A—TUOHYAIVR] ® (=T F—49] BREEVWEEELABHEENMBEITWVWS, J<hHHLR
W, DHOHETBHRV, EWIFEHZ—H. EENARZBEKRTIZ2013FECSTOAEME, & IcRZ
HED 17— #RIMCLERE - #£8 (=72 ) OBEIEELR MYy IER>TVS BIAIEK
HWERF (2015, 2018blym1]) %A &) , 2013FEZAICERNTEA L TE R AIERICAOEN > EBEL
RNIERERERTH B,

Th<{b<{EAWV] A—F VYA I VATIEHTLERVDE LNAWVWS, RENTELEBEA S IEBLICE
HTEE, ZLTRZLHRAHEEICREAD IT2EL2BF5WHEMRABEKB LAV,

2., T#=FoH4TVR] &IF

ABTRRZA—TUH A TV RIEEIC, BREKDT7HT I —PHATFHE - FTEHESEE ORIV, EE
FUARBEPKERZETHTI—. OECD (BEFHHFAREE) PICSU (BERIZAEE ; 2018FE L YISC ; EFE
BMRE) RENTRZERRBICETIMET —YERVAER SN S (BZ 1EThe Royal Society, 201[ym2]
84 E), MEDRZEDHEEAN T —FICEKZ DS, ZNIERXEAKRICRZODEELRERTH Y. XL
FARICHEZHRORRYI THY ERE T ZERMNERTH S (AGU, 2013[ym3] 1) . BRb [A—T>
F—4] IEBE BRRAET—IDF—TVLEBEOEHRTEH > 72H. EFIMOHZIRET—IDETNE
ERELLBRLDZLEDRFWEELSBELN,H S, HIZIERNESBFCIIERZEFETRYHDLNS,

3. HEKRENZET—IHE

HIRXERZREIRFICOAEVENT—OHRE, HEXBAII 2 T4 FEDOHRICEY ZATRRLTEE

PHETHD, BETHTI—THBICSUDTORZET—4ZERICSU-World Data System (WDS ; 20084

RI) FIRERLFMEEAENRETEHNZOIED 1 DWDC (World Data Centre) (ZERRHIRER A E % 22

e LTRHRESINE, FLEEBERERTICHPEREET — 9 XHHE (IODE) . HAKRKE
(WMO) DRRT—IXHBERE, WBICWEEFIRW, A—T UM IV APHET—9HEE, oy

FICKBRITTERTDICATIDLVWAFE VRS,

4. [H#—T1k]

(F—FVHATVR] =TV 7—%] EVWS &, AROBEOITRTOBERPT—IDLHAERHONS
ZENZVH, REBEWVWLTLW, HABFIZ MHIERMEE] WO EET. e HETIA—T V1

(INEEETIE TF—TFV] EEHT [F—9HA] REELHERR) #EAT 2 (NWEFF. 2018alym4]

) o A—T VX T—IYHATHIHERRENTIEARL, HERROELLE., &Blk, ThICLDLY LVWRZERR
DEIH EHE~NDER, EWoHBEEFERL. CNICEDVWABPITENZZISNDEIRETH D,

5. BEOBRMEFAIRT—4RE!

ARBERIE—MICHAZEEMARII I =T A ICLDEBR PRI ZBCELERDOOLND, ERBEORELNS
WA X, BIRM (reproducibility) #1BIRT 27-DERHRDRE - HENBETH S (AAAS, 19904 ) ., ZD
BT, T—4%%38|A (datacitation) 952 &, ZDEHICT—YICHXTHAWS LS ADOIA[E5ET S
(mintEWH)Z &, BREWKOHIDSERZT—YOHBFAICKD 5N BRAA. T[FAIR (Findable,
Accessible, Interoperable, Reusable) 7 —#%[RBI] (ffl Z (EWilkinson et al.,, 2016) [ym5] & LTX&H 5
ncTwa,

© The Seismological Society of Japan -S23-01 -



823'01 Seismological Society of Japan Fall Meeting

6. FEDIIMAT : HEDEBEE LTOMRT -9~ EIFT
BT, DORA (San Francisco Declaration on Research Assessment)(DORA, 2013) T, MR MR E

RAICBWTT =9ty b2 ELHBEVHRBRETRICTNE & WD FRAAHSNAGU, EGUIE L HERR
BICEEBEER>TWS, INETORXEHT I ENTROMRTH > BRI L. HAMIZEICET M E
WO BERDSIRAEVRIZDEY A%, RSN OBRT D2EI/HA>TWD, YA b TREEMAROEMT
BICA—T oA T RABHNERBSNZRKDEFEBASINT VS, REEN’NWERICE >TEMLE
L OHHMEN DD D51, THBALTHET S, 25 TRTNEHRTELARZFEIERICHET S, &
WORBHERDNS, ThBTRHOERZZFARIEE TI2RAHRICE>THB/ETH 25, HRERFD

FimHNERDOIODERDSREDEE VA B,
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Recent activity of data publication and data citation in the
international community of geomagnetism

*Masahito Nose', Yasuhiro Murayama?, Takenari Kinoshita®, Yukinobu Koyama®, Michi Nishioka®
, Mamoru Ishii®, Manabu Kunitake?, Koji Imai?

1. Institute for Space-Earth Environmental Research, Nagoya University, Nagoya, Japan, 2. Strategic Program Produce
Office, National Institute for Information Communications Technology, Tokyo, Japan, 3. Japan Agency for
Marine-Earth Science and Technology, Kanagawa, Japan, 4. Kindai University Technical College, Mie, Japan, 5. World
Data Center for lonosphere and Space Weather, National Institute for Information Communications Technology,
Tokyo, Japan

The DOI (digital object identifier) system was originally developed by publishers and introduced as a
common identifier for publication in late 1990s. Now, more than 5000 publishers participate in the DOI
system. DOl is applicable not only for usual publication articles but also for any objects such as a piece of
online content (e.g., PDF files, movie files, etc.) or a physical asset (e.g., DVD, an item of equipment, rock
samples, etc.). Therefore, it can be mint to research data or database. Minting DOI to scientific database
can be considered as data publication, since the database is identified with DOI. Data publication and
data citation with DOI provide much benefit to both researchers and data providers: (1) Researcher can
more easily locate the data used in the paper, obtain necessary information of the data (i.e., metadata),
and validate the findings of the paper; and (2) Data providers can gain professional recognition and
rewards for their labors of publishing and managing data set, according to results of data publication and
data citation, in the same way as traditional publications.

Recognizing the importance of data publication and data citation, solar-terrestrial physics (STP) data
centers in Japan have been working to mint DOI to their database (i.e., to register DOI on their database).
We participated from October 2014 in a 1-year pilot program for DOI-minting to science data launched
by Japan Link Center, which is one of the DOI registration agencies. In the pilot program, a procedure of
the DOI-minting for STP data was established. As a result of close collaboration with Japan Link Center,
the first case of data-DOI in Japan (doi:10.17591/55838dbd6c0ad) was created in June 2015. As of July
2019, there are 18 data-DOls for the STP data in Japan. Four of them are related to geomagnetic field
data: the Dst index (doi:10.17593/14515-74000), the AE index (doi:10.17593/15031-54800), the Wp
index (doi:10.17593/13437-46800), and magnetotelluric data at Muroto, Japan
(doiz10.17593/13882-05900).

In the International Association of Geomagnetism and Aeronomy (IAGA), scientists who are working for
data centers or observatories started discussion about DOI-minting to their data and a task force was
formed in August 2013. In the latest International Union Geodesy and Geophysics (IUGG) General
Assemblies that was held at Montreal, Canada, in July 2019, the task force reported “Present Status of
Data Publication and Data Citation of Geomagnetic Data/Indices” that is available from
https://www.ngdc.noaa.gov/IAGA/vdat/. The report found that there are different types of activities of
data publication in individual data centers or observatories. In addition to data publication, it was also
found that data citation started to be actually implemented in some international journal articles. In the
field of geophysics including seismology, interests to the DOI-minting are rapidly growing. At the IUGG
General Assemblies, an inter-association symposium entitled “Geoscience data licensing, producing,
publication and citation” was held. In this symposium, 3 invited talks, 12 contributed talks, and 6 posters
presented actual practices and future plans of data licensing, producing, publication, and citation of
scientific data, and possible related topics. The international effort will be continued for such topics
regarding scientific data in geophysics.
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Outline of “Promotion of Earthquake Research (third phase)” started
in 2019

*Yutaka HAYASH!'
1. MEXT

1. IZC®IC
2019F5 B ICHIEEAE T HEERSE (LUF,. THEXRER] ) . FMkZ2BELHELRMERERROHE %
Y MMMERAEMREOHEICOWT—HEICEAT 280, BE. AERVHAROHEIC DO VWTDHRENINDE
AR RESR (B3H) —1 (LT, TEIHMEELRER] ) 2FRELL, ATETIE., COERROEREHME
BN %,

El-i=8}
2. BE=

WEABRIL, PR - KRR AEXK 2B E LT, 1995F 6 AICHIES iz MBI KNREFIEESE] (EX
TEEREBINS) ICEDWT, HEICEHT 2HAERRZ —THICHET DHEE L TRES WL, TDET
EHLNIMEREDEENL, (DNMEND ODEARNLERDOIRE. 2)BRITHEEDOFEEZEDEHDHR

B, QMANLRESRAGEORE. 4)BERTHEE. RE2FOREERFONE. B, 2WRUHEEH
70FHE. (5) EEEDFMICE DKL, TH 5,

MEAEIE, (1)D&REIE LT, 1999F 4 BIC NERERROMEICOWT—HRICEY 288, AE. A
BERUHRDOHEICOVTOMEM N DERNLRER—1 (LT, THMEEXER] ) 2. 2009F4BIC T4
FRAMEREMROEEICOVWT—HERICET 2680, A8 AERVHROEEICOVWTORENN DER
HamR—1 (AT, EMEERER] ) 2RELL, (2)~G6)D®RENIE, MEBXNRDEL., KICHE
ICEBWMEDORRBICET B 2BRIC. MEEFRREFHSEFTRROAHUOTTERINTE 2, 2
B, RAXKBEXKICBWTHERABRRICE T 2Z K OREEN’H o7/, FHMEERERKIZ2012F9 B
ICETE 7,

20195 R ICRES N/ B I M S EFRERIE. MBAEAXREROREURDOREDE(LCIHERAEMRDE
REZEIAT, HEFMIFREZRELLHGHEREMRZHET 2S5R10FFDOERAHTH S,

3. BIPMAEXEROBE
BIWHMAELXRERKIZ. SETHEHRIN., ZOBBERIH 1 RUTROEEY TH S,

B1E [BFHPEOHMEREMRZOHCHHEBE] TlE, WEREMAROEY. MEARICLZHR, WEFRE
MREMYETREDOEEICOVWTERS N TWD, HMEARIARES N T20FRY NMRBY HMEIC. HEH
EMROBRRIIBRICHEANEBTINHEOTVEN, +OIERAVEATVS EREARLWRRICHZ D
MENTWD, HENDOHRDETHEALFE LT, £EMBES TR CFERAFMA. BHXETE.
ERMROEEREETE, MENRKROFABEISERSNBDLI EANZETFLN, LYUERATESHELT. BER
HfEzT ) BECEAHSINIBRA LT I POMFELEEYOMBLEFIERATE 2AEE ERE
TW3,

B2E [IhH5DOMBEARBORE] TR HALRERMZBEBHICER L THEOHFEEIAHRE
BIHIAREZ &, INALDMERFREMROECRESHAM, RN REE (BR) &0FERLLF
BNRENTWD, WEREMRORRNSREBICHK - BEICERT 20ICF. —REROARLT, A
AHEAKPCREEZE. NPOFICE>TEYFERALPTVWHRZRHBETZ I &, Fho TN SOMEBN S DME
FEA DT BUICHBEARICS T 2ZMICKRMRT 2FFZBRL TV ZEDBERENTEINTWS,
BIE [SREITANSHBHRERR] TIE. HEI0FRBICEY B RS HMEREMRE & MR EIRICOW
T, EXEREBEXBREOERICAIT TIDI0ERICRYBORIBEANTEINTWS, RMYBOREHE
AEMEEL LTRESNAEXRBRIE, BEUMEORE FAFEOSEL. FRTFARM CRKENET AR
MR CMERERICIRE T 2R FHUOKIM) OFEL. RETELEYT HIHMEORMTAFEOSEL. Kith
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4. BbHYIC
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Room D | Special session | S23. Open data for seismology

[S23]AM-2

chairperson:Yasuyuki Kano(Earthquake Research Institute, the University of Tokyo), Katsuhiko Shiomi(NIED),
Tadashi Ishikawa(Hydrographic and Oceanographic Department, Japan Coast Guard)

Tue. Sep 17,2019 10:45 AM - 12:15 PM ROOM D (International Conference Halls I)

[S23-04] Construction and Utilization of a Database System on Offshore Active
Faults around Japan for Earthquake and Tsunami Hazard Assessment
*Ayako Nakanishi', Hiromi Kamata', Narumi Takahashi'?, Shigeyoshi Tanaka', Hiroyuki Fujiwara2
, Tsuneo Ohsumi?, Takahiko Inoue®, Tomoyuki Sato®, Yoshiyuki Kaneda'?* (1.JAMSTEC, 2.
NIED, 3. AIST, 4. Kagawa Univ.)
10:45 AM - 11:00 AM

[S23-05] Assignment of DOIs to NIED MOWLAS data
*Katsuhiko SHIOMI', Naotaka YAMAMOTO CHIKASADA', Shin AOI", Narumi TAKAHASHI',
Youichi ASANO', Takeshi KIMURA', Takashi KUNUGI', Hideki Ueda’, Kenji UEHIRA! (1. National
Research Institute for Earth Science and Disaster Resilience)
11:00 AM - 11:15 AM

[S23-06] Development of a data sharing system in the field of volcanology
*Hideki Ueda', Taishi Yamada', Takanori Matsuzawa', Takahiro Miwa', Masashi Nagai1 (1.
NIED)
11:15AM - 11:30 AM

[S23-07] Introduction of the Groundwater, Strain and Seismograph Display System
"Well Web"
*Norio Matsumoto' (1. Geological Survey of Japan, AIST)
11:30 AM - 11:45 AM

[S23-08] Data journals for publication and management of observation data: A case
of GNSS-A seafloor geodesy
*Tadashi Ishikawa', Yusuke Yokota® Shun-ichi Watanabe' (1. Hydrographic and Oceanographic
Department, Japan Coast Guard, 2. Institute of Industrial Science, The University of Tokyo)
11:45 AM - 12:00 PM

[S23-09] Activity of "Slow Earthquake Database"
*Takanori Matsuzawa1, Masayuki Kanoz, Yusaku Takaka3, Naofumi Aso”, Satoshi Ide3, Kazushige
Obara® (1. National Research Institute for Earth Science and Disaster Resilience, 2. Tohoku
Univ., 3. Univ. of Tokyo, 4. Tokyo Institute of Technology)
12:00 PM-12:15 PM
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Construction and Utilization of a Database System on Offshore Active
Faults around Japan for Earthquake and Tsunami Hazard Assessment

*Ayako Nakanishi1, Hiromi Kamata1, Narumi Takahashim, Shigeyoshi Tanaka1, Hiroyuki Fujiwara2

, Tsuneo Ohsumi?, Takahiko Inoue?, Tomoyuki Sato®, Yoshiyuki Kaneda'?*

1. JAMSTEC, 2. NIED, 3. AIST, 4. Kagawa Univ.

JAMSTECEBig it E A ILERFY hERE TR v & — B BERESITM /I — TIEEXK25FE LY., X
RE2ERICL2NERMERAESELETE NEHICS T 2MBEREATIM OV /M 2FELTV

%3, A7OY Y bTIE, B - 1ABBE. ANBEEADOBREMR. BLUBRHEBICKB/K - BEREKRD
REICEBNAZT—IR—RELTCOFEREZEMNE LT, ThETHXE - EREEEE - FRINEREEE
- miE NS 7EEICE T DEMBRREAIRYED. HE - ERANY— RFEMDODEBER Z/FR LT
W3, 27OV I ME. 7 7—<1 NEEEICRET 2 BEREERONERVBEIMET —9 RX—XD
BE| ., Y77—<2 IBEBICS T 2BERET —dFOMARUBE—MEBRR] . 477—<3 EEICS
\TBEIEETIVDIEER] #XBEOELERET 5,

HI7F—T1TlE. HAREEANMRETIHERET —IPEEE T —9. EEBRELZNEL. Thdi
—THICERE - BT 2 & EIC. HEMREBERCEERETT L. BIBETILRE, ¥77—72-3056HE
LNEHREER - -BETERT—IR—REBELL, YT T—72TIE,. Y75 —<1TIRELREFER
ETF— 95— NI ORFOULEBFEATHERENL. REMEESRA XYV /OoRERALER >/ LT, fi—
HEEMEEICEDE, MBORTEE ZEEOHmAMR LIz, £/, IRTEEBEETINEHEBEL. BFRWEA
REELTHL, MiIBHYOJ AR LTz, YT T7—<3TIE, 75—V 20RRTHBIHEHYO I D SHERS
HORKEVWEMBICOWTHBET VAR L., —SEETIEMEEF S ERDOYIaL—YavEREL,
TILDZYMEMREEL 7=,

ATOV LY NISEENTHEFEHBEORKEEICHLY, BEMET —IXN—AOBERLAFEHEDATS
Y, B[BE DRELEBET -9 PRR - BARROBHRE LB ICT —IHBEREOREER >TWVWEEISBT
Hb, oo BEEL Y, XEHHFZEBEREHERTAE OBEEMBTMFEFRAINKICBEVTE
T—IR—ZANHBERASINTE Y. AORENBEREBEZTVERNS, REEUROAGEREZREA LY
AT LARBEFECHERICHT 2MERDEVHLZIT>TWS,

ATOYV T NORBEYTHZEBEMBET —9RXR—RICDWT I, BERRBERIBA L - HENEADE
OBBEEEEANIE, FRIGAHYE - AHEOBVHBORTICHE L SNIZRGICRESNZEOD [
] $200EENEZLTHB, LHLADS, A7OV TV M TRELAET—YIIRBASEESHEL L
MEN SR I N/, FLEBLAEZEDOTHY., RBEICHE>TIIHZREDHWIAH S, #£>T. RRER
FDTF—9R—2&, REREWRFERICESNTWVWS, SEDERICEITT. IRELDIFAAELLHETS
T—YDEREPIRYBWICOVWT, BEICKRETIHENH D, I5IC. JAMSTECRERHFREM S, K
F—IR—2ADTERS>LT—IDRPNTIEHZEDDERICABEINTWE I &N D, T—YDIEF - BiE
DFFEREZREICT 2R EDEEELH B,

ARERTIE, BEHMBT —9XR—2ADBEL Z0ER - FIEARICESITZEEICOVWTEBN L. RERICEK
T—IR—ADSEDEREIJAMSTECOMEMRERICS VW THEINIEEMRICOVWTHND,
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Assignment of DOIs to NIED MOWLAS data

*Katsuhiko SHIOMI', Naotaka YAMAMOTO CHIKASADA', Shin AOI', Narumi TAKAHASHI',
Youichi ASANO', Takeshi KIMURA', Takashi KUNUGI', Hideki Ueda’, Kenji UEHIRA'

1. National Research Institute for Earth Science and Disaster Resilience

T995F ICHAE LR - B REX 2L L CTRESNAMERERTHEERSICKY, 1997F8BIC
Fiﬂ%t:?ﬁ?’é%ﬂ%ﬂ’ﬁﬂﬁéﬁlﬁﬂﬂﬁj MEY FEHOHN., RETETIE, HEER, hEE GERE) HA%s2S
OCEBMRESNOERANLEZANRINAEEZTD, TEBNRESNSZOERIZ, RRATZIE2FRAE
L, HELGRBZHZLOBDH2EDET 2] EHHEINZ. FBHXRERMIA (B5XERR) T, ZDET
EICEDWTEFEI NHi-netPKiK-netFICINZ, ZDRICEHEHIEAZV-net¥S-net, DONET % & & 7= [EE
BEMERRNMUEHNEMOWLASDEREBEA1TY & & HIC, MOWLASTE ONAEARE T —49 Dk

B - 2ADEEE->TWS. INSOEAMICK 2887 —413, BARAOMEZEBRAMUBFKICRARGT—4
ELTELSERINTWS. LA L, BRA2EZWRE LABBREENRICHZ > THEL, T—92R%
We2EHICE, ARINEZT—YOFAKREPHERZIEEL, TOARAMEESRNICTT IEIBOTEE
ER-TWS. BBERTIE, RAT—90HNARREZEETZZEABMELT, BAlT—494o>O—NK
EHEETLZA—Y—ICIDOEHFREKET DL IS, T—Y9FAICEVELNIZRRE (FLIXZTOBE) 523K
HLTELZEZBBEVWLTWVWS. CNETIKZK DFAEBOREZIEVTWVE D, DL D LRERLHE
BETIE, NEHXRZBRICERAI’HZ2DEEETH 3.

—7, FMMESEOMRERDBICEWNT, BNICERLAET -9 PEFBREE=FENMETRE LD LD
T ERNRETBIE, HDWETDEREAEEZRILET DI L E2RDBMEANEE > TWD. BHEBFD
DITHA M TRARLTWEEAT—2ICO2VTH, Z<LOHAZEIRBICE>TSRLPTVREEEZ D
LEDERERD.

PRI TIE, 2017FE®/RELY, BIKBALIRITT 2 BRI P LT %27 —41CDOI (Digital Object
Identifiers ; T Y INA TV TV MNBRIF) 25T 220D LFRMIREY HAHIIEE >7=. MOWLASE K
THEREBRBT—2ICT L TIE, 2018FEEFICDOIDFS5%#5%T L. DOIDESFKICEL TIE, BAT—9D
ERE R H % R8EIC, DataCiteABIE 9 5D0I%JalC (v XV v otwvd—) BREATRHETIHA%F
FAL7. DOUIXKGEHICHERT BTV YIULHEBINFTHY, DOINSTICRTRERR T VT4 VI R—I EEBE
T2, FUTAVIR=JIE, XBMPT—YICEBTR2EANRER (X97—%) EXEPT—9ZDED
(HBWERREAR—IADYVY) BT D. FVTAVIR—IEFEICEETEZIET, 2AR—YOD
URLZZELTH, I—H—IZBRICYUZIR—JILEEYEBLS ZEHES. EVFEICIKK, HIRSNHmX
ZICEBEINTWBDOIZHB|ZTBZ&ICE&Y, MOWLASER AT —4 OF ARSI REEIMICERBTE S LS
IC3 Z RSN TWS. ZDREHRIZ, SRAEOFI RMEZZHNICTEMT 268 LTEELAMNEE S
HBZEEHFLTWS.

S, MXECHUT—9EFHEINDEICIE, 2IF BAWEODOIZEMIBEZ/\. —7A, DO L ZFIH
BEtOHBIZDRB[ICIEE IV LEBZETIRAATHD. £/, DOICTITRTOHAKR R WELESZ L
DTIFAWL, BRTFT—95FAINEEICKEK, SIEHRERREFERFETCHREBITDLD, HBHESEW
L 7=\,

Bh & RlEFHi-net (NIED Hi-net)  https://doi.org/10.17598/NIED.0003
B S BHEFK-NET, KiK-net (NIED K-NET, KiK-net)  https://doi.org/10.17598/NIED.0004
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Bh s BIEFF-net (NIED F-net)  https://doi.org/10.17598/NIED.0005

B5 S BFAV-net (NIED V-net)  https://doi.org/10.17598/NIED.0006

Bh & BlEFS-net (NIED S-net)  https://doi.org/10.17598/NIED.0007

B # BHFDONET (NIED DONET)  https://doi.org/10.17598/NIED.0008

B SRR BESE AR R A LERI# (NIED MOWLAS)  https://doi.org/10.17598/NIED.0009
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Development of a data sharing system in the field of volcanology

*Hideki Ueda’, Taishi Yamada', Takanori Matsuzawa', Takahiro Miwa', Masashi Nagai1
1. NIED
<EL®IZ>

BRI 1L, SCERRIRE DR NGRS - AMBRBE7O0 7 8 (LT, KLZ7ay s b)) icsn
T, KIUDBICBIT2T—9HEOLHEMMEY A2EDHTWS, XEETIE, REFRPDOY AT L ENUDEF
ICBIFBT—9HBEOEMEICDOWTIENT 5,

<JVDNY X7 L>

AKL7AY I MIBWT, ERBEAOKLSAT 9% 4254 v T—lbHBTBIVDNY R T LADER
%A L7 (JVDN&IE, Japan Volcanological Data Network®Bg&) , R—# )L 1 b
(https://jvdn.bosai.go.jp) D57 VA TE %, 2019FE7ARBR T, BHARHADOAMLERNFT—9 5 AL T
W3, 9% [RF. BELHER. KZ2EOT—9DOLHALEDHDFETH S,

AYVRAT AT, GISEETENUEHROBEREAERTE 21TH. HEEFEKR. BRE. GNSST—4 4L
HERERCTZED, WINT—9REDT—YEHRICFALAEVGEIZ, BAKSIERAT, 4o vO0—-K§52
EETES, MENHEELZ AL, MESFT—4713TAaL<,. GNSST—4., KILAR, B EDEHRE
HOTF—Y5R>TVWBEIHRTHD, SHESARBREDY E— bV IV IT—4, KURDEIKERELRE

R A=Y VTATDRERBREELHTEFETH 5,

<KUBFICHITEDT—IHBEOEENE>

AT ALIE, T—YOFERRER TR, BHEEEOEERIECERMEELUESELELT 2 2BME
LTW3, T—9HEEXBLALHHE - EBEOEREIE. BROXNUARICEVWTHERBICEELRRETH
%, KIFEBICHE- T, HEL T TRIHBREE., K. KMUATRAGEKRLRERIERICEEIRENS, X
IWIRRAEZBESHNMCT B72DICIE, TOOEHRIERLIFT TR, BHIEEDT —9 5 HRAEMICONT D2 &M
ETHD, VDNV RTFTALATIE, BEEEBOT—9HEEED, AEEY I THETEZ LI ICHR>TW
%, I5IC, BRIE, EAEEERY MNUEBEREFREToTWHHEBIERICOINTE Y, EEL TR
PHRAEDIC WVEEHNLEBEAEAITWS, VDNV AT AFEFNSORBEOREZICEEAT D EE LTV
%,

<INETOHXROKUSBTICE I A —T VT —9 ORI & RE>

EETHBIICENMDDLTRUBBTFICEWTT—IHENEATI AN >LERICIEK, thODFEHET M
Bofh, MUBFEORBEELERICHDEEZATWVWS, ZD 12, BOPHAERFRE L TWBXKUDF—F A
BONNIESHRTESLD, T—9HEOMEIGHEVEBBINT IR/ ETHD, TNhEFIDAKLE
BIFF CHARZITI 2 &E. B2 DKILOBEMHECRHEZFLHD I ENTE, BBOA YT F 2 20 HugBh K
ICELYTUVAE, XUy MEKEW, LHL. BExDNLORRILEXUIEOZENAEFHEBLH LIC
KW, 2EOXUDT—9%HETHIEICE > T KIUNFOEZEMABESNMIARY ., ThICK > TAILUA
DIEBNREDEEHIC, BAFRAICHEEMTEZSEEZ %,

£ 21 D0DEAEF, NUFARKNMBERRRBICRESNTWVWSZENEL, BELEYKRLZBREENIEINT
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WY 2560H 57D, FIRENR > IEVWAZTE2DTIERBRVWNAE WD BRI H DO THD, HIA
I, ERETT — 2 ICIEKUGEENC A LIS, BRPHE. REEFBHOELEEESENTVWS, ZOMREIC
XLTE, T—YIREEHIEBEE L ICAR - IRRAETIVEASND L IICL. ESHICAYTTHYRIER
HERATEDLDIC Lz, Fe R—F YA MIKLUBRHFT—9DFALOEEEZBEHL TV,

<BADEH>

U HR—IVEEB T RKEEOSTIZ2009F & YWOVOdatT—9R—2 7O 7 MDD LN TH Y, BE
HRTF—IHENEDLNTWS, LA L., FETDICEATLARVDHIBERTHY., ENIhTVWEDIEE
FT—Y TRBLERBERAEEDUIBEFHAT —IDHTH D, 7X)HDUSGS, 4141 7DINGV, EOST
&, T—IR—REFALT, METNICEXOHBFAEZTIOOHMEN/EDSNT WS,

<SHDOELE>

NUDBFICE T BT —9HEORMYMBMAIELBE > 721ENY TH B H,. FEFRELZIVDNY T LDFH S
T—IHEOEEHNEMINDOOHZEEZA TV, RMRXNLUAE - AMERBRETOT I MISHT7E
EEXFTHRFETH D, 5% RVRTLETSY M I74—LE LT, DHECHEBBEEEICK 2HXEMEP
AMBRORRIEENTLLZEDEEZTWS,
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Introduction of the Groundwater, Strain and Seismograph Display
System "Well Web"

*Norio Matsumoto'

1. Geological Survey of Japan, AIST

EERMKREMRA T, BEFAOMEEZENE LT, 197651 S5RBHIK T, 1996F 1 5 Ekitig s
KUZORBHIFICENT, S 5IC2006FENSMEE N 7AVOBRMENSKEFFEE, TEICH,IFT, &
S50t THIT K, FE. HE [KFOBAEITOTVWDE, INSORFT—IDT S I7PEERR. SLUE
BREEREARTIHIC, MMEICEET ZHTKENT—9RX—2"7 Well

Web” | (https://gbank.gsj.jp/wellweb/GSJ/index.shtml) &1 ZER L TW 3,

Well WebDHEEIXDHRH T — 8 TR, Q2BER. OFHRER. @X VT TV AER. OMERRICE T i
TRECEHT—IR—2E@LI—YT— 9B TEREN D,

[B&HT—9RTYAT L] I WTFK - BEF—IRTEWMET—9 - BIRT —IRTHH B, Tk - E
T—IRRETIE, RRLEVWERAHEZRBIRLAZRICRFHIT BT —90KRR~Ihd, HOLD THE%E
Rl OBWATELRRNY -V TCOHEEZRMI2HBEE ZRF2EMRTICEETZIENTE S, /57138
HIEEHETEHR N TV S,

BT -5 - BEF—SRTCTE, [BERRET £BRT 3 & SRF —LERCRMERRHEA OB

B e TES, £oo EHRKTERT] 2:8RY 5 & ERTOSARTERR L 72 thEKOERR
KRR TE %,

IRAER] ICRERTAEE N5 700 OBRICHET 2FHRE 2P HET NERRICRE LA AN
PDFTR%Z &N TE 3,

[1—435—% OBAYTAP/tpe/tper/mrarf##fi| Tld, EMHABEMTICFIA L TV SBAYTAP-G (Tamura et
al., 1991) *tpe, tper, MRARfZ#HT (Matsumoto, 1992;Matsumoto et al., 2003) DEFAEEFHLD
T—YICERATRIENTED, £/ [2—YF—9 ORI TiE. db)Il (2005) THBRAIhTL
ZBRIBNFEEFHOEOT—FICHERAT LI LD TRETH S,

BE. Well WebTIZTRRLTWBHTK - [T —9DT 4 VI NEDE K OBR A2 SEEPICAFETE
ThH 5,
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Data journals for publication and management of observation data: A
case of GNSS-A seafloor geodesy

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

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

GNSS-ZZAIFEERE A AR (GNSS-A)IC & 2 BRMBESEA L. FTBRICE T BB R ZHE T aM—
DOEMTHY., BEUMEOERBELOBEICS 1T2MRELE*EERHETE2RME L THERZLEER
®EEES, BERRTIZ. BREECEE NS 7ALERICS W TOCEBEREBEHER AN EZEHA L. GNSS-A
BRABENICIToTWS, INETIC, BETL— MDEARARIHED ZE(e.g. Fujita et al. 2006, Sato et
al. 2013, Yokota et al. 2016). HEEFDZE)(e.g. Matsumoto et al. 2006, Sato et al. 2011), HMEEZRDRME
Bfi(e.g. Watanabe et al. 2014) R EAIZA D Z EITKIHLTWB,

INSOBBIRRIE. ETIVHARLREDDBFICEWTLLERAINTWSA, ZOBROKRROF|IHIE. Hlx
. @ b T 7 THNiLYokota et al. (2016). HiLiHthEDRMZEH TH N iLWatanabe et al. (2014), &
Wo o &S ICERBDMRXEBIRT 2 ERD I ENEWN, —AT, EHIERXHREEMIGENICERL TS
Y., FirTr—9HHEEEMINTWS, BFHINAKERIE. webt (4 NETT—9 2 R/ETREEBICHE
AEZERFOEERFDH TEEMICARLTWS, LALAars, 2HRXICERT 5ICIE. T—9 D
BFEPEI HAETRVARE, FUBFIRVEIEEAT. ThOEFOT—9RXICEIAINE Z &Ed
B\, £, BERPwebt A MK ZE|AIE. BSIRBHOIBELRE, RROBEORMNLE, BURAFETH
B EIF EFEWEW,

INETIH, RHARRZER N EOHMXE LTHEKRT DICIFE. RHABROATIEIAT2THY ., BROMBIRP
ETIMELEORRIVEATH o7, ZDDH, BRIT—IDEHFHINTH, ZNICET 2FHALHARLI A VIR
., B SNET 9 BEHNEORRELTHERTZIEDNTEAD o/, o HREDDOERRDOAILIC
BREA DY, ZOBREAT —INHICHED I ENEBENRDEWSIBEBELREL D 3,

HE, 7—9ZDEDODDOEERICEBL. HRET—9%5DBL. T—9DHEEHMTEZDOMXE LTHEKRT
PHMAPTHEZT—I v —FTIHREASIND LD ICR (), TI T, BADITIL—TTIE, Bll7T—%4
HELYBIICEVWZWETARTZ2Z 2B L. GNSS-ABAITE OB BEEANRDOMBERET —4 O
RANET—I v —FIEDNSOREKT BT &IC L7 (Yokota et al. 2018, Scientific Data), &Hixld. T—4 D
FEDEEMPHRMUETIEARL, T—952EELEFER - FEOBHRCT —YORBEPZYMICEAT REN
BWREE. T—YDEAAERE, B=ZFN T Y2 BUICFERATE SO0 ETICRINTWVWEIMNIE
ENEBEHIND, BB, T—YEMREDIFTEZADO, (MEICELINFARENNREEE 5T &%
B E LABRICDOWTIE, ERMICEERL TIEWTFARWZ &IZR>TEY., ZORD. HROZMHI &1L
BRr3BEH¥ERD, T—95T7—90v—FINELTHIRTZZ EICEY,. T—4 D3I BIKERIF(DOI)H T
WERXEBIAT2EVWHO R THEUICEEBIND Z &R IND, £, BRIZERLZZ BRI TS
DRRERDB L, BAZERETIHEAE L TE EXLVWHEATHZEWVWR S,

T—9 T v —FILTIE. EXMICT—9MEANPIIEMEABOWeb Y 1 FETIFRL, BURYRI MYIZBEW
TEBINTVWAIEERGEELTWS, ZZTHEYARVRY M) &iE, T—IR—IBEOKGEIEERS
NTW3ZEP., BHET—FICDOID & 5 RKGHAREBFNMGEIN2BEEBT I EREDFEEY )
T LEHEDTH D, BEFMIKDDE TScientific DatazgE MR T2 Y RY M) EDRL, SEFADTIL—T
Tlk, HHE LTRAYDPANGAEAE WD KRN T — I R—ICTF—9 5 FE L -
(doi:10.1594/PANGAEA.885139),
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BB, SEF L DT IL—ThScientific DatazhIcFER L DL, 201 7FEFELZTOERYT—9THY., HHD
BETHIFLICBIMEINET—F %, EDFRRK - HIRLTWLI NI DWTIE, RERTERETH D, HRE
FEAIICIRS Y, B ZICEWTIZAAEHRIND YA TOBRYT—9 DS FHETEHN. 25 LERKRTY
T—YDHIRDFEICDOWTDHEZZ2BMHIBERINTVWAVWEDITHY., ZOLFICH T EIRFE%E
REFLTW ZENRBICRD ERDNS,

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, S. Watanabe (2018): Original data of seafloor crustal deformation along the
subduction zones around Japanese Islands, PANGAEA, doi:10.1594/PANGAEA.885139.

RO A TF—a2ov—FTNEaTHEA
[ MEIIa=FT4 ] [ MEala=54 ]
HRME/ T — 2 D3|A HMRERO5IA 7— 42038
EEMEHR EHfTEME FERE

S -3 S
[FER E EHC L AEOBR

F— 2 URT U

BHAT — 4
TRV v —F L BARRR L T — 2 OF B,

(HEREW S - HEKREBEF2(2013), “HIREWTT - HIRREZERIZ OBIR &R D R4.3.2% EIT/FR)

-3
SR ERAET— R/ 7= R

CHRXOYTY A
TR YRS MY

- FEOwebY A b
N R

[ﬁ%ﬁ@ Kiﬁﬂ?—&]

KR E
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Activity of "Slow Earthquake Database"

*Takanori Matsuzawa', Masayuki Kano?, Yusaku Takaka®, Naofumi Aso*, Satoshi Ide?, Kazushige
Obara®

1. National Research Institute for Earth Science and Disaster Resilience, 2. Tohoku Univ., 3. Univ. of Tokyo, 4. Tokyo
Institute of Technology

REMREHBE FHAMBEIEHTR (HRBIFIRKRE) RO-HEZE] TIEAIOJERT, ERATESR
INTWRZ2O0-HMEOHYOTEENL, BELINLZT+—Ty N TOHY OV ERHEL, hyOTDT
R HRE L B A 7= 3EEERRY = 7% 4 N Slow Earthquake Database” ( TRO—#EF—9~R—2 ],
http://www-solid.eps.s.u-tokyo.ac.jp/“sloweq/) = #E, ERAL TW5. RFBETI, ZOMYBEAICTDOWVT
BN 5.

OZ2O0—ETFT—9RXR—ZADBETEHED

Z20—EBIEZORBERL S, EEFME - ME), BEBAEME, 20—y T4 RV MNSSE)ICHEIND
D, BREOEBEDOHEICHARTHERORVWP >V ELEMBITRYVIRKRE LTORENLRAELEET
$%. Obara (2002)IC & 2 FEMEREBRMBOFER 2k s LT, BRADHAREICLVEZODZAO—HEDA
Ry MNAYOATHELNTVWS., INS5DAYOTEFBATZICE, BXPYRI MY, REXR—VFHICT Y
EALTTF—92BBL, 74— MEBRETI EVWSLEENE L DMBEICKEERS. 25 LEFHD
&, 20—HEHS OV EFALILARPEROBEEZEHIER L4 5.

20—ET—IR—R&, HAREHI/FALPTWETOHYOTDODENEZEEL, B TRCHEE%RE
TEHIEICLY, EFEMICRO-MEBICEAELZMRERYIIT, JUVEVWVSHEAIO-—MEHRTDKRRIZR
ETHIEHBELAMASNE. S6ICZH LAEEEZEL T, HROAMEII 2 =T 1 —%F5|9 5%
MR EEIABS 2 BIELTVWS,

ORO—EF—IXR—2DAMH - ER

DI 74 NOBRICKILE, [RAO0—HER] X, AO—HEORFE L TLWIEROHEEICHL, 70O
TSIV MIBELLTEKFUONIT2EOMAERERET DL EHIC, BRI - BRAOA—-V VTR
MEEKR L. 2H50LAI2a=2F74—ICBVWT, RAO—MET—9R—ADHY AP 7 +—< v MDIZ#E-L
ICEAY 2@MmEIT o,

IhEEIC TRO-ET—9R—2 | F2017F12BIC/HAI N, AT —IXR—2D “Map+DL” R—Y
MNoIE, I—H—D8E L8 - BT - BEORAO—MEDORERRAZEE - h407 - REZRERICESD
IFLTHEEICRRLEY, BElfbShikT74—<v b (HI2WVWEI—Y—BEDT7+—<v b) THYOY
HHOVO—RLEYTRZIENTRETHS. WY OTRBENTELALEBEICE, “Originals” R—JICT
TT—YERESINE. choohsOJEHARKNOE L, MXETHATZZENARTHS. LAY
DAY OTEIL29TH > 7=h, 2019FE7HABIETIX46ETHEAITWS., BREEAT—IR—IL, HEMAAL
BDIZE>LEHIC, EMXEZEETEIMREBERAITTHSED, R—IJEHVERDHTNZ2RRBT IEHKR
N, BER—IDAHAELTWVWS.

AT—HR—ZIZDWTIE, Seismological Research Letters 55D Data MinelZ#fa L, #wX & L THRE T
TH Y (Kano, Aso, et al., 2018), h4 OJFADKRICIZ, WY OTIREEDIRELZHRXE LV LEHRXDAE]
A’KOHOLND. FewXIE, 2019F7RRE, LA EETROESMN ER/XICBIASThTWVS.
AT—IR—2DFARIE, £H90JICET S “General Policy” &4 DAY OFICEAY % “Individual
Policy” ®Z2Hm57%4%. “General Policy” T, BIRDFHXDEIADM, “Individual Policy” DIESF, B
oEAETOFNA, T—YEHROTRENE, TOY I MAOHEE, BRANAOART, BEMAOARAICDOWVWTRE
LTW3.
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OBshHYIC

AT—IR=—ZANLLERAEINZ-DICE, REORELLERAIPEETHD. A7 —9IXR—2RIF, [KEOD
BRICERT 2720 0tEXNUERMFEEGE (B2R) | OFBO—MICMNEMITONATSY, RAERED
BTIBET—IR—RELTHETELRIAHTH DD, ERICHRI AGBESZOKRBRICTITT 278, FE
DENEEREEDHTWS. 7L, 74—< v POZELRICEVWTIE, SSEOREBTANYRERY, FE
DELOTWS, D 7HA MIDOWTE, REEHIPEZILIGEOREMELEDEEFEDOREE EBIC, HREDOM
BRI BETHD. ZHLEIEDS, BRMERBEDOL D RARELMRAB~NOHBFLRIFTL TV FE
TH5.

AO0—ETFT—IR—2F, /YXFORRICLZHYO7 DAY SHILOARBHRELTD, BRBLERY K
DEBERITHDTIERW. IREOII2=ZT1—ICREL, 74—<v NOEEECLPTRHEEDREARE
HBELUT, HaRA9O07OHEIMATIAZEAATIRETZI LIS, REREBENIHDEEZTWVWS.
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Room D | Special session | S23. Open data for seismology

[S23]PM-1

chairperson:Yasuyuki Kano(Earthquake Research Institute, the University of Tokyo), Katsuhiko Shiomi(NIED),
Hiroshi Tsuruoka(Earthquake Research Institute, the University of Tokyo)

Tue. Sep 17,2019 1:30 PM - 3:00 PM ROOM D (International Conference Halls I)

[S23-10] Archive and publication of marine seismic data by JAMSTEC
*Tetsuo No1, Ayako Nakanishi1, Kaoru Takizawaz, Yuka Kaiho1, Yasuyuki Nakamura1, Gou Fujie1,
Seiichi Miura1, Koichiro Obana1, Shuichi Kodaira' (1. JAMSTEC, 2. Nippon Marine Enterprises)
1:30 PM - 1:45 PM
[S23-11] How JAMSTEC handles data and samples obtained by JAMSTEC’ s
facilities
*Seiji Tsuboi', Chizuru Saito', Kazuyo Fukuda' (1.Japan Agency for Marine-Earth Science and
Technology)
1:45 PM - 2:00 PM
[S23-12] A review of data management for polar sciences in Japan
*Masaki Kanao' (1. Research Organization of Information and Systems)
2:00 PM - 2:15 PM
[S23-13] Utilization of earthquake catalog data
*Hiroshi Tsuruoka' (1. Earthquake Research Institute, The University of Tokyo)
2:15PM - 2:30 PM
[S23-14] Data usage by non-specialists through mobile apps
*Kentaro Emoto' (1. Graduate School of Science, Tohoku University)
2:30 PM - 2:45 PM
[S23-15] Open data will be abused by (dubious) earthquake predictions
*Mamoru Kato' (1. GS Human and Environmental Studies, Kyoto Univ. )
2:45 PM - 3:00 PM
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Archive and publication of marine seismic data by JAMSTEC

*Tetsuo No', Ayako Nakanishi', Kaoru Takizawa?, Yuka Kaiho', Yasuyuki Nakamura', Gou Fujie1,
Seiichi Miura', Koichiro Obana', Shuichi Kodaira'

1.JAMSTEC, 2. Nippon Marine Enterprises

EEREAREEE JAMSTEC) Tk, 1997FIEERAEMEM (Huvhw] MBI I THSEARHICITIL
FF v U RIREEEE (MCS) EEVYESZ LEEEMEET (OBS) #AVWHERE - BAMEEAICEK
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£, F—HRY Y —%F—HDOINEADRIEL EBBEIHZ L,

EBIEZVWY, MREERET —IDT—hM TELRRAOEERIEELAELTVWS, flZIE, HRESEE
T—Y DHACHEDOEE % L. FHE-RBITFERICLZHLVWHEEES X —Y 5 (e.g, Kamei et al.
2012, EPSL) ®HERIE DTime lapsef#iTIC & 2#EEZLDOME (e.g., Landre et al. 2019, IGGC) 7 &
T—IMBET>LEFICIFBEL TV > EMBREREAINATVS, S5, SRPRITOEYEDRE
PRED)ZRV7ICHLTET DA TOM#FF - ERIFEBICA->TWS,
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How JAMSTEC handles data and samples obtained by JAMSTEC’ s
facilities

*Seiji Tsuboi', Chizuru Saito’, Kazuyo Fukuda'

1. Japan Agency for Marine-Earth Science and Technology
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A review of data management for polar sciences in Japan

*Masaki Kanao'

1. Research Organization of Information and Systems

Diverse data accumulated by many science disciplines in polar regions make up the most significant
legacy of the International Polar Year (IPY2007-2008). The Polar Data Center (PDC) of the National
Institute of Polar Research (NIPR), followed by the Polar Environment Data Science Center (PEDSC) of the
Joint Support-Center for Data Science Research (DS) since 2016 have responsibility to manage these
multi-disciplinary polar data in Japan as a National Antarctic Data Center (NADC). The data policy of
PDC/PEDSC was established in February 2007, based on the requirements of the Standing Committee on
Antarctic Data Management (SCADM) of the Scientific Committee on Antarctic Research (SCAR). During
the IPY, a significant number of metadata records were compiled from IPY- endorsed projects. A tight
collaboration has been established between the Global Change Master Directory (GCMD), the Polar
Information Commons (PIC), and the newly established World Data System (WDS). In this presentation, a
decade of history of polar data management is demonstrated, in particular focusing on several database
of PEDSC, international collaboration among global data bodies and initiatives, data publication and
citation, as well as data journal issues (Polar Data Journal). Linkages of data sharing among Asian Forum
for Polar Sciences (AFoPS) countries, moreover, should be promoted by the involved countries in near
future.
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Utilization of earthquake catalog data

*Hiroshi Tsuruoka’

1. Earthquake Research Institute, The University of Tokyo
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MMatlabZE A2 RATZ 2 &I W A—FT 1 VI DEIIKBERITH 2 B MatlabRED/NN—V 3 v 7y FIck Y 2D
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FThHsd (H) . KETHNIEHARF—LEFERTHIEICL YRRBEIERTEZEEbNsH, PLT

DREEZH>TWS. T, S1EIIWebAPIZERET 2R EHRF LTV S.

o 300.0
700.0

Magnitude

T T T T
70 80 90 oo 10

1
JE:
3
%

© The Seismological Society of Japan -S23-13 -



823'1 4 Seismological Society of Japan Fall Meeting

Data usage by non-specialists through mobile apps

*Kentaro Emoto’

1. Graduate School of Science, Tohoku University
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Open data will be abused by (dubious) earthquake predictions

*Mamoru Kato'

1. GS Human and Environmental Studies, Kyoto Univ.
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Room D | Special session | S23. Open data for seismology
[S23]PM-2
chairperson:Yasuyuki Kano(Earthquake Research Institute, the University of Tokyo), Katsuhiko Shiomi(NIED),

Hiroshi Tsuruoka(Earthquake Research Institute, the University of Tokyo), Manabu Morishige(JAMSTEC)
Tue. Sep 17,2019 3:15 PM - 4:00 PM ROOM D (International Conference Halls I)

[S23-16] Digitization of Analogue Seismograms by Japanese High School Students
*Miaki Ishii', Toshihiro Morinagaz’3 (1. Department of Earth &Planetary Sciences, Harvard

University, 2. School Innovation Forum, 3. Graduate School of Education, Kyoto University)
3:15PM - 3:30 PM

[S23-17] Open Data for Historical Earthquake Studies and Historical Records

*Yasuyuki Kano'? (1.ERI, The University of Tokyo, 2. Collaborative Research Organization for

Historical Materials on Earthquakes and Volcanoes, The University of Tokyo)
3:30 PM - 3:45 PM

[S23] Discussion
3:45 PM - 4:00 PM
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Digitization of Analogue Seismograms by Japanese High School
Students

*Miaki Ishii', Toshihiro Morinagaz’3

1. Department of Earth & Planetary Sciences, Harvard University, 2. School Innovation Forum, 3. Graduate School of
Education, Kyoto University
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WEEZTWEYT, 2070V Y MOKKREMIZARDMEFZICL > THADT7F O/ RHEHADS
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Open Data for Historical Earthquake Studies and Historical Records

*Yasuyuki Kano'?

1. ERI, The University of Tokyo, 2. Collaborative Research Organization for Historical Materials on Earthquakes and
Volcanoes, The University of Tokyo
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FT—YRBEEMUBEENDDOHD. BEMEOHYIOITDVOEDE LIMEREER—LR—IYTRARAINTWS
£EDEHS.  (http://www.zisin.jp/publications/document05.html) . &7z, FEEHEBEES, —EICDOL
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PCTEEL AT ENTENE, BEORROBRINEZICARY, FI-RIYAOILKL 320 ERE
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T, FolK{BEH#ONBVWEFEEVEEICR>TWAT—2AEHBEEZIONS. BHREZDHEDEIT TR
{, SIRORBRRAPBRELEDAI T BT, REF - RRAOAEEZEZTUNRITNITAR SN,

EEE%&EEE%@%%E%EDT,%L?é%?&LTT/&w BOBZWDDH S, BEEBOEEL
&, STEHTONER BRI Y N7 —70FFELICEY, SR, SEEDTVYIEREINETLIUVES
ICABTEDEDICR>TER. TIUILT 73470) &7 — 9 RAOEBRIZEERR & L Tlinternational
Image Interoperability Framework (IIF)2*% 3. BYEPHEEDT VI IBR P AXERRISERASI T TWL
EMTHBH, MEZICBRT IEREROARICHAINGE, T—9FBOTESENLEINZDTIERW
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3:45PM - 4:00 PM (Tue. Sep 17,2019 3:15 PM - 4:00 PM ROOM D)
[S23] Discussion
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Room D | General session | SO7. Deep Structure and Properties of the Earth and Planets

[SO7]PM-2

chairperson:Yasuyuki Kano(Earthquake Research Institute, the University of Tokyo), Katsuhiko Shiomi(NIED),
Hiroshi Tsuruoka(Earthquake Research Institute, the University of Tokyo), Manabu Morishige(JAMSTEC)
Tue. Sep 17,2019 4:00 PM - 5:00 PM ROOM D (International Conference Halls I)

[SO7-01] Shear velocity and attenuation of the mantle beneath the Ontong Java
Plateau based on an analysis of multiple ScS wave
S
*Daisuke Suetsugu1, Hajime Shiobara?, Hiroko SugiokaB, Aki Ito, Takehi Isse?, Yasushi Ishihara’,
Satoru Tanaka1, Masayuki Obayashi1, Takashi Tonegawa1, Junko Yoshimitsu1, Takumi Kobatashi®

(1. Japan Agency for Marine-Earth Science and Technology, 2. Earthquake Research Institute,

the University of Tokyo, 3. Graduate School of Science, Kobe University)
4:00 PM - 4:15PM

[SO07-02] Upper mantle structure beneath the Ontong Java Plateau
*Takehi Isse’, Daisuke Suetsuguz, Hajime Shiobara', Hiroko Sugioka3, Aki Ito?, Akira Ishikawa®,
Yuki Kawano1, Kazunori Yoshizawa®, Yasushi Ishihara2, Satoru Tanakaz, Masayuki Obayashiz,
Takashi Tonegawaz, Junko Yoshimitsuz, Takumi Kobayashi3 (1. ERI, the University of Tokyo, 2.
JAMSTEC, 3. Kobe University, 4. Tokyo Institute of Technology, 5. Hokkaido University)
4:15 PM - 4:30 PM

[SO07-03] P-wave tomography beneath Greenland
*Matsuno Takaya1, Genti Toyokuni1, Dapeng Zhao' (1. Tohoku univ. Reserch Center for
Prediction of Earthquakes and Volcanic Eruptions)
4:30 PM - 4:45 PM

[SO07-04] Azimuthal anisotropy in the upper mantle using multi-mode surface waves:
Application to the Australian region
*Yuka Nishimura1, Kazunori Yoshizawa'? (1. Graduate School of Science, Hokkaido University,
2. Faculty of Science, Hokkaido University)
4:45 PM - 5:00 PM
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Shear velocity and attenuation of the mantle beneath the Ontong Java
Plateau based on an analysis of multiple ScS wave
S

*Daisuke Suetsugu1, Hajime Shiobara?, Hiroko Sugioka3, Aki Ito, Takehi Isse?, Yasushi Ishihara',
Satoru Tanaka', Masayuki Obayashi', Takashi Tonegawa1, Junko Yoshimitsu', Takumi Kobatashi®

1. Japan Agency for Marine-Earth Science and Technology, 2. Earthquake Research Institute, the University of Tokyo,
3. Graduate School of Science, Kobe University

The Ontong Java Plateau (OJP) in the southwest Pacific is the largest oceanic Large Igneous Provinces
(LIP) on Earth. Detailed seismic structure of the plateau has not been understood well because of sparse
seismic stations. We investigated seismic attenuation of the mantle beneath the plateau by analyzing
temporary seismic stations on the seafloor and islands in and around the plateau. We analyzed the
spectra of multiple ScS waves to determine the average attenuation of the mantle (Qq.) beneath the
plateau. We estimated the average Qg ¢ values for the paths with bounce points located in the plateau to
be 309, which is significantly higher than the average (i.e., weaker attenuation than average) estimated in
the western Pacific and is close to that of stable continents. We obtained positive residuals of 6 s for travel
times of multiple ScS waves, which indicate that the average S velocity in the entire mantle beneath the
OJP is low. While the positive residuals is at least partially attributable to the Pacific Large Low Shear
Velocity Province (Pacific LLSVP), it is difficult to conclude whether low-velocity anomalies are required in
the OJP upper mantle to explain the residuals from the multiple ScS analysis.
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Upper mantle structure beneath the Ontong Java Plateau

*Takehi Isse’, Daisuke Suetsuguz, Hajime Shiobara', Hiroko SugiokaB, Aki Ito?, Akira Ishikawa®,
Yuki Kawano', Kazunori Yoshizawa®, Yasushi Ishihara?, Satoru Tanaka?, Masayuki Obayashiz,
Takashi Tonegawa®, Junko Yoshimitsu?, Takumi Kobayashi®

1. ERI, the University of Tokyo, 2. JAMSTEC, 3. Kobe University, 4. Tokyo Institute of Technology, 5. Hokkaido
University

AV hvovT7EE (LLTFOIPEREY) Bk ERADEXRBETHY, AFERKLEYE (1 2BERVITEE
) ICIREOEAEEDERICEWVWTHL WAKILFEIDORREM SN, FEFRICHIRAEEET & &I
IEFRBRELHSREL, ZLOBEBFEYMERT IR E, HEKORE - BFRIEBICKERA VI N5 X
ZEDNTBINTWS., LALAEXNLUEENBELZDONEDLIBANZILTREICHELASZ-OH
IEESHIEA W, OJPOLEEY Y MUVEBEICBELTE WL DE DI’ HSD. OIPTDI Y MUISEE300kmET
hEREEEZENEEL (Richardson et al., 2000), ZDEFEEEEIEFERDELZENT Y MLDIR
TH 5 (Klosko et al,, 2001) & TNTWVWB A, ZIEDHHZRE (Covellone et al, 2015)TIFZED LI RERERE
EHRLNTHW. OIPTID LD ICKMBALRENZ VDIZOIPICH T ZHMIKYBEANTEL TVWENSTH
5. B4 IZOIPOMTHEEEBESHICT 575H2014-2017FICH T TOIPEIHIC23 R D AR EBEME

i, 2ROBEELTEMERAS, 2080BEEMEMAESEZBALZ(OPTL—) , ARRTIEAFTEH
EHARHEEBAVWERERENES S 7414 —ICLESKHEEBEDRRICOVTRET 3.

FAAEEHOEE R OBELSENEESANSRUOIPT L — TS S N hE R HEDORE R KT D AiEE
EAAEL, REEMEYZ 71 —F%(Yoshizawa & Kennett, 2004)IC& Y, 7V by 7iEEEAERD
IRTET~ Y MILSEBEAMERALASDTRDE. OIPT L —DBEMEEICK > TEON/EFIKME
BIAX, AVTSATVR) A ABEFEEER LUMERVEHEOEDR L& A o 7. L 72REREUL
EXE—RDZTEM1500, L 1Y —KEHKA000, &RE—K (4RE¥T) "ENhFh250-500,1000-1500T
Hb. Fryvh—Hh—RNREETXANDER, AR TESNOIPEEORLEE Y Y MUSHEREEEDKE
FAMBIRE T E AT EREE THR400km, SHERAMEEIEN700kmTH - 7=

BONOIPOEEBEDKEINLEFHBIIUTOBY TH 3,
(MOJPILAICKAICTEATWSZ AOY VEEDTICVRL EEHRI300kmETHR2UDEREREL A 5N
3, AAYVEBEIFRY PRRY MILUFIEEZEZSNTWBHAREDEHR Y FRARY MOEWKRKEDIRASITE
HEDOHTRBICEERFHERZIATWVWEIRIRME, Fa—UBICE3#800kmASHHLBEIHICERER
ENEFEET B T & ILEBREW,

(2)OJPHRRER (ERH700km) DR E70-150kmDEHICH2%DEREEEENFET DI &bh ok, &
NITHEDOHREIFERZERTH 2. CORREREBERIFERAMENBEL, SEREEE

4.45-4 55km/sIRETH Y, BEETETILBED) VYR 7z7OEHHBE LI BTWS. FLSHEEDINE
FAAREDORKEDRS (VY RT7zTEREHET 2161E) (FOIPHEREIEHI130km, T VILERIT
IQOkMTH 3. ThODHERIZ, OIPHRRETIF) VR 7 T 7HEEL Y H40kmEICETELTVWE I &%
TLTWS., OIPFEREDYY NVERMEN )Y R 7 2 7DFESIHI00—120kmICFELTWB I &N
OJPOKINEHRDE /) ADBEITMLRBINTEY, AMRIEIDEELZHMEZMNICHO TRLEHETH
3.
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P-wave tomography beneath Greenland

*Matsuno Takaya', Genti Toyokuni', Dapeng Zhao'
1. Tohoku univ. Reserch Center for Prediction of Earthquakes and Volcanic Eruptions

The Greenland landmass has a long and complex tectonic history ("4 billion years). However, most of the
continent is covered by the extensive inland ice cap, and so it is hard to access its geology and the
underlying tectonics. The Greenland Ice Sheet Monitoring Network (GLISN) is an international project
between 11 countries to establish a seismic network in and around Greenland (Toyokuni et al., 2014).
The project was initiated in 2009, and now it provides broadband, continuous, and real-time seismic data
from 33 stations. This study aims to reveal the 3-D mantle structure beneath Greenland by using the
GLISN data.

We inverted P-wave arrival-time data of both local and teleseismic events recorded at 33 GLISN stations
to estimate 3-D P-wave velocity (Vp) tomography beneath Greenland and surrounding areas. We
integrated two sets of first P-wave arrival-time data. The first data are selected from a catalog compiled by
the International Seismological Centre, which include 35,553 arrival times from 5,240 teleseismic events
and 934 local earthquakes. The second data are newly picked from seismograms by ourselves using the
cross-correlation technique (Liu & Zhao, 2016), which include 4,322 P-wave relative travel-time residuals
from 159 teleseismic events. We used the seismic tomography method by Zhao et al. (2012).

In the polar region, if grid nodes are arranged on the basis of geographic coordinates, the distance
between two adjacent nodes in the same latitude decreases as it gets closer to the pole. In order to
overcome this problem, we converted our study region from the geographic coordinates to ecliptic
coordinates. This scheme enables to solve equations in quasi-Cartesian coordinates (e.g., Kobayashi &
Zhao, 2004; Gupta et al., 2009; Takenaka et al., 2017). We set up a 3-D grid with a horizontal grid interval
of 2° and a vertical grid interval of 15-30 km (at depths of 5-700 km).

The results of this study are summarized as follows.

There is a prominent low-Vp anomaly beneath Iceland (at depths < 500 km), which is related to the
current Iceland plume. In the shallow mantle (at depth of 40-250 km) beneath central and offshore
eastern Greenland, Vp is relatively lower than those in the other inland areas of Greenland in the depth
range, which may reflect the ancient motion path of the Iceland plume. This feature coincides with the
known basalt areas at the central western and eastern coasts of Greenland.

References:

Kobayashi & Zhao (2004) PEPI, 141, 167-181.
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Gupta, Zhao & Rai (2009) Gondwana Res, 16, 109-118.
Liu & Zhao (2016) PEPI, 252, 1-22.

Takenaka et al. (2017) EPS, 69:67.

Toyokuni et al. (2014) Antarctic Record, 58 (1), 1-18.

Zhao et al. (2012) GJI, 190, 816-828.

Keywords: Seismic tomography, Greenland, Iceland plume, GLISN project
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Azimuthal anisotropy in the upper mantle using multi-mode surface
waves: Application to the Australian region

*Yuka Nishimura', Kazunori Yoshizawa'"?

1. Graduate School of Science, Hokkaido University, 2. Faculty of Science, Hokkaido University

WIKRED T L — MEB & HIKREBD Y 1 F IV R EDEFREZRALNCT 2 LT, MERERIIFLHERAMRE
BRERO—DOTH3. WEREFEOHMEAMERIEIL, HWKRNETONERDICL 2FERBRERADHE % RER
T35, REDOTL— MEBEOERY, VYRTIT7HICKDIBEDKREOEERE DR % N2 D%
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BONEMEREETINOFEARD TIE, KERR~FEILDOI S VB TREREN, KEREK~EEE T
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MEAMTIE, FIH100kmDKREEY Y R 7 7HBICKEEAE T 2AHFEICEVT, KEEZEKT 5300
FEIS N VEOERISAOITT, AMNEREAMORAZAZELLTEZIENDM>z. ThiE, §75 bV DBE
DEFBREBL TCELLEEEAMARMTIZEDEEZIOND. FHEIC, FX100kmHE TIERFEERAE
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(Gripp & Gordon, GRL, 1990) & AMIFIF—B L 7=. Thifk, EBFEEKETIK, VY RITIT7ODEIDEWVDT:
OIS, REMETE/RATITDOREDVERDIEERRLTVS.

Fro, KEPFR~FEHOBERISERERD I T b VBB & KEROBEERDEE & RO T 2 AEELE
iE#& (Tasman Line) BBICEB L, AMMEAMOEEAMBE 7L — MiEsHEE)(Absolute Plate Motion:
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RFSICAI>TYYRIT I THBEERRICECRD &N REIN TS Y (Fishwick et al., Tectonics,

2008), INET7E/ AT ITHOYMERECHEEZSATWSEILEZILOND. S, AMRATHELNEA
R EOMBEELAN DS, IRTHARSEAMEBAMETLEERL, &YUEFHLEERIHEARTVWBE
rH 3.

© The Seismological Society of Japan -S07-04 -



Seismological Society of Japan Fall Meeting

Room D | General session | S10. Active Faults, Historical Earthquakes

[STO]AM-1

chairperson:Kentaro Imai(JAMSTEC), Takashi Hirai(Graduate School of Environmental Studies, Nagoya
University)

Wed. Sep 18, 2019 9:15 AM - 10:30 AM ROOM D (International Conference Halls I)

[ST0-01] Development of historical earthquake activity database using hisitrical
source journals in Japan
*Akihito Nishiyamam, Masaharu Ebara3'2, Rei Mizuno1'2, Seiya Yoshioka1'2, Akihiko Katagiri4,
Yusuke Oishi®' (1. Earthquake Research Institute, The University of Tokyo, 2. Collaborative
Research Organization for Historical Materials on Earthquakes and Volcanoes, The University of
Tokyo, 3. Historiographical Institute, The University of Tokyo, 4. Faculty of Humanities, Niigata
University, 5. Fujitsu Laboratories Ltd.)
9:15 AM - 9:30 AM

[S10-02] Ansei Tokai and Nankai Earthquakes Depicted on Kawaraban Newspapers:
Mainly on Those Stored in the Disaster Management Library
*Takashi Hirai' (1. Graduate School of Environmental Studies, Nagoya University)
9:30 AM - 9:45 AM

[S10-03] Re-examination of the tsunami source for the 1854 Ansei Tokai
earthquake along the Nankai Trough
*Kentaro Imai1, Takane Hori1, Narumi Takahashi1'2, Ryoko Obayashi1, Satoshi Kusumoto1, Takashi
Furumura® (1. Research Institute for Marine Geodynamics, Reserch and Development Center for
Earthquake and Tsunami Forcasting, Japan Agency for Marine-Earth Science and Technology, 2.
National Research Institute for Earth Science and Disaster Resilience, 3. Earthquake Research
Institute, The University of Tokyo)
9:45 AM - 10:00 AM

[ST0-04] Numerical simulation on formation of normal faults based on elasto-plastic
mechanics
*Eiji Yamada1, Toshihiro Nodaz, Kentaro Nakaiz, Akira Asaoka® (1. Chubu Electric Power, 2.
Nagoya Univ., 3. ADEP)
10:00 AM - 10:15 AM

[S10-05] Bayesian inference for recurrent earthquake sequences with uncertain
occurrence times
*Shunichi Nomura Nomura', Yosihiko Ogata' (1. The Institute of Statistical Mathematics)
10:15 AM - 10:30 AM

©Seismological Society of Japan



81 0'01 Seismological Society of Japan Fall Meeting

Development of historical earthquake activity database using hisitrical
source journals in Japan

*Akihito Nishiyamam, Masaharu Ebara®?, Rei Mizuno'?, Seiya Yoshioka'?, Akihiko Katagiri4,
Yusuke Oishi®’

1. Earthquake Research Institute, The University of Tokyo, 2. Collaborative Research Organization for Historical
Materials on Earthquakes and Volcanoes, The University of Tokyo, 3. Historiographical Institute, The University of
Tokyo, 4. Faculty of Humanities, Niigata University, 5. Fujitsu Laboratories Ltd.
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Ansei Tokai and Nankai Earthquakes Depicted on Kawaraban
Newspapers: Mainly on Those Stored in the Disaster Management
Library

*Takashi Hirai'
1. Graduate School of Environmental Studies, Nagoya University

1. X LC®HIC

M ORRIE, SIFFFRICER LEREEOSVAHRB 2R ZHRYTH Y, FICERDI AILE - E&EICRE
HARREZITZ. Y LS, IFBARBIIRERE - mBHEPRBUIFE% (X CHOKEIEH L 7200
TEHEHY, MO OIRITYUFOKEREDEADVEDE L THEDORRICH>TEL (FExE SBR[ 4
E) DO LMRIGESFROHRMTH Y, BITECLPRTHAZFHICKHETE 22 &3PV, 2070, FELit
EMRICHETZ2ERELTOERAMAERTIBZZEIEFH LWL, LALADS, URFEDALDPEXLDRRE ED L
IITIEBLED, HE2WVE, EDEIDITHIGELIENEWVWSIERICBEWTIE, RE2REEDHIHBLDICHERbNn
5.

AR TIE, AEHEREREGEERR LY ¥ —EXEMEKDFHO—RE LT, ABRHAZALETENG XS
HESHKEFARNEEMBDOI L SROBZIAED TWE I EEBNL, BICEZH A SO 2 RHEE - @i
BICDVWTONDOLIROATBKEFBICOWTHRET 5.

2. R EFIREEFIE OO D SR

NEEMEEALETEMEXRERFRHXEMAREEL, DAETH—DOXERROEN 2FMICR O NEE
THD. KKEPHEEZIELCOHE LEKEBICETI2MDORBZHNE L THEY, R—LRXR—Y LTHET S &
NTES (2. HBEDARIE, KK358, AKECR, hE495TH 2. tMEDH TIL1855FLBUIFE19:S,
1854 RHBERE - MBHE16R, ZOMDOME14RTHZ. EHERFRLEEMR LY ¥ —EHXEMARST
&, RERE - EBHNEICEI2502FR0IIHRAEDTEY, TORREBHERFZRKEO—KR AR
R=—ZIZBRLTWS. 28, —HBONHLORIFRRRZERFRO/NGFFHEIL 7> a Y 3] ICEKRDOEDH
INgEsnTHY, BRIHYSEICLTE.

R DBY , RITEBVCPRTEHHEABETE 20D OMRIEVAVS, TEEARMEL KER] & BEXMEKXE
BRIR! ICOWTE, BRABRORBITTE+ZAZ+HE CORBICRITINAEHEESINS. IhiE, BEHE
TEMERE [SREARXE] ICHbLOREBUXENSIAINTEY, REIC RBETFE+ZBHHERZ] &
HB[4] ZENDHBELEEDTHS.

3. FAF

X EPIREEFEON DL SIRDVE D FEEARMEXEERHE] 28Y £iF3 (K1) . 2hid, REER
B EEMEILL IR MOBERRREEI6ETDITIAICANLTAEDTHS. IRVHLELELAYIFZED
ICKIRTHY, THEY] » TBEHEW] BREDXENEZVWIED D, BZLARTHREINAZEDTH D
(THHEY ] £/ THEL] (FY/FPAHKMA TIEZ SNAHMERITOBXE IS [5]) .

EZELIE, INEAOY A XDOHICHRIL, BHEAZRKEEO—RARBEPARY N IFy XF7—] 2BV
T, ERICT AL EV%ETo72 (H2) . BETICEMINTWIARIE, TOEFE TIE—RRICITEZLEH L W
O, HOENLCOBIL LB EERLTERALE. £/, I EXEMBEESDA VA= ERWL, BN IEE >/
FITEICBRET o/ BMEDLSIE, ThEEFITTEDEHRDPHEIILEE LAV BRA— R E%E
EBELVDTIFRVWA] REDERISEINLE.

4. 5R8
SERLEIEHE, PHXFFIRNEEMBEOL L OhZEROIC, MR ED 2. REIC, MicRBERERRELO2D2H5
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DT, ZNIZODVWTEBAE1TD. § 25K THERMEXERRKE] ICD2VWTKEK, SSICHBDOREEZITV,
RRAREIE TV FETH 3.

e

FROERICHTIY, K EBFIRNEERBEONDORESR Lc. BHICH > T, BEHEBRERERCEN
£ - AIIERFEABROEEE AHERFRLEEMR LY I —EXEVREDX Y NR—DFHE WL
7. ZNEh, SIS LTRHOREZRT 2. 408, FARIIOEXEVRREZO—ETHH L TRAEERERER
- FHEDROBRE 6] 20 EICHBRLEZEDTHS.

BE B

1) FERTF : HHEOHARE —RBARME L BER—, F)IIBAXEE (2013)

2) BH X EFIRERE « KK - #ERIHR D SAR, https://www.city-net.or.jp/htmls/ (2019FE7R17HEE

3) REAZLIERPE : NHFHFHIL > a3, http://www.lib.iii.u-tokyo.ac.jp/collection/ono.html (20194
7B178MHE)

4) EHH  FEARXBICESIN-REERE - EEHE, AAMEFZRR2017EKFKRLK, S10-P06 (2017)

5 RESRE : RE LT HE WEFXE11, 2, pp.85-86 (1939)

6) IFEY : A EMNEEMES KEERIDL OMOBABERIM E L TOFERA —BHERFRSGEIEHRRE
Yy —EHXEMBERDEERE —, P [ERME] HRFRT, pp.169-177 (2019)

1 HEEXERERE R 2 FIAHLBUDKRF
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Re-examination of the tsunami source for the 1854 Ansei Tokai
earthquake along the Nankai Trough

*Kentaro Imai', Takane Hori', Narumi Takahashi'?, Ryoko Obayashi', Satoshi Kusumoto',
Takashi Furumura®

1. Research Institute for Marine Geodynamics, Reserch and Development Center for Earthquake and Tsunami
Forcasting, Japan Agency for Marine-Earth Science and Technology, 2. National Research Institute for Earth Science
and Disaster Resilience, 3. Earthquake Research Institute, The University of Tokyo

1. AEDOEN ®BENS 7 TEM8YZ T RAODBERMMENIO~150FEREDERTIRYIRLELEL, HESHVE
BICEDREQWEE O LTE. 1707FEFTAKMEORICITRENCLIESEERERN’EEBENS

MFICKELL., BEFHEERNBRICKZWMEIT, 1854FICHE L-LHEE - EEBHE, 1944FBMEE
EME, 1946 FEBMFEMEICEVWTEHEmEN S 7DAFRBTRYIELEETVWS, ZhOoDEEBNS7E

AMEOCORAHEE LT, ThETE—EDOTL— NEFREREICEDE, BEOHEMBEICH T 2BEREM
BAZIFANSONTER BIAIL, A - &, 1998) . —7A, #EF (2012) &, REGREHE S BNRE

BEOBESERBE N ERNTH >R EERL, BIREENENRBRBHHED—HTRE L
WOIRRDEZICREAEZZEL TV, BEEREICOVWTEHABOEAN SERRIMVETHZ. THEEH
EDORKBRETIVICDWTIEBEEMRE (Ando, 1975; Ishibashi, 1981; 8, 1981; & - fth, 2003) THREFT X
nTLaY, WIFnt 1 ~2ROEFKBETILTHY, BINRmEHED KR DBE#EREARELETES

DEREETIE RV, KR TIE, ZRHREBHEOERBIGEWEFEENSFEEHEEBICEDREEAFICBITS
ERRID AT 52O DORRICDODVWTHERFZTV, BAREEMEORKR S OBRGRMEIC D WTER
5.

2. AREABR FHEICK 2ZRENSIGEEEHE (B, 1977 ; #3 - b, 1991, 178 - &=, 2005 ; #B
T - b, 2013 ; #F - Bk, 2014 ; S - f, 2017) &, BFREDBEREICI > TEONLERREZFNIC
EOWERENS (54 -1, 2019) 2V, IhSICL 2RBERBHE RO RENS S 2MICIE
2DDE—U D HY, KEEERFEOEIET22 MICEL TV £)—D2DOF— V7 3FE+EERO AR

T, BREWSEIMEMEBI TV .

RRETE T T ILIEZRH - b (2003) D2MDEFEBE TEXR SN2 ETILA2EIC, FEBERETIEERABIC
3NE, ERAMAIC2HE, REBEERETIIERAMICSHE, ERARIC2HOEID/NMIBERE L. &I

BIEIC L 2EED ) — VAR RIEER (RS TFRERI50 m, FERRE0.2s) THEL, EEEAH
BEBAT 2O DMBD TR ENHIESA (Kirkpatrick et al.,, 1983) #BHWTHEL L. EREHSIC

&, BREICE DN YFE—KILHTEREL, 10,000EDHTHSEZNFED TN &% L 7.

3. LR AMRTEONALKEMBEOITRYESE (K1) OfFHE LT, HAES, SENEAFES &
VEEEEHRTIEIOMICBEIRELRMBIRY Ao/, —h, SEHERETIRIFEAETRYDELT
WRWEEBANEET S &b -7, BAREEBNEDRKRETIL (HAIX, Babaetal, 2005) TIX&E

YENETIRRERMBIRNYINIELTWAEZEERL LEDE S &, EREEBO—IRICH W TIEFEHE

BAREINS.

BIRE AHFRIZISPSHRIAFE (16H03146) , H25-R1EEXEHREE [BE N> 7 LEHMERKHAR IO
vy bl (HRRKRE  EEARAREE S£HRT) O0O—RELTITbhELE.
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2 0

1T FHRICK %ﬁﬁﬁ?ﬁiﬂﬁﬂ}i&’iﬁlﬁﬁg% 7V . ®ROI>Y 22— Eé:i’ﬁ’i@fﬁ%
Znl, HRRIIFER, BERIEIEE, ZTOEMRIE05m THD.
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Numerical simulation on formation of normal faults based on
elasto-plastic mechanics

*Eiji Yamada', Toshihiro Noda?, Kentaro Nakai?, Akira Asaoka®
1. Chubu Electric Power, 2. Nagoya Univ., 3. ADEP

1. FEL®IC

HEERIC TIERTE] PHERINZ &, 2N [[EEE] THEHLEDIHIDHENEHL <, ZORAIFRER
32t HBD, ARETIF, HBOBRRBICHSIERICE > THERSINEEZIONDEMBREIC DO VWTOHE
TalL—YaviERERBNT 5, B ICRIKEHBBEEMBANRE L, BOHBERITHEHRERICEIVE
EAEIT L THREMNMBMT 2RUISEBE LT, BN RLR 2 SBEOHMBIMAN T 2ROMB IS 2 AN
1=. ETEICIE, BREEDBZICER LT OBBMERERRSYS Cam-clay model"&&&H L, BEHEEEL
ok~ BIEER A RZER M 1 — RGEOASIA? & AL e,

2, ErBEoOEIR

HEERDIODIDODREFEDOHTDRELNS, BIEOERE LZTED L D BIREE THRRIERNET L TH
TOYEDNERT BICIE, 500EFEHEDLNZAERVKEARANNETH S, HBOEEE TNICHEDE
BREDARY ML, ZRHAMEICLZEONMNEBERMBEINICLIZEDONERIIVWEIVWEEZLNTH, %
NICET 8B, 5005EL 5 BNIZEREOA Ry MesaRT &, HMBEROETRICITHED [FE

I DEETEZIEEFEEBZRLTHLL,

3. FrERKR

P EAFHRIC, REEDSERE THRRIEANETHORL DREDH T #EBHERR ETHIRL, @R
ETTHHMBTEDLIIBRIRYDPELZDERAR, B21E, KREHE~FEFIREICH 2 HBEIMMERT B
DEAMOTADMERT, ERNETTEE, ARV THDEMENSERL, TRYENSRED SRS
ICEM> THRETE, TRNURIIBENICMMEBEEZLZZ TRLZ EWMBRICREEL, Yy RNILEREY ANRLEOL
SREDYRKN) Y VREMBEIATRINS (H4 [HhE&2] ) . E3E, EMERTAKEOMEKESL R
T, TRYIRISA->T7 Oy 7 IdEALOEL, WOEBHEE LTRE LAMEBTE CIXERBEENLELA S EIC
o TREOEMAIRINE N, TARYIRISFBFEICA>TWDS, H4 (3, thBOEKIRE T & DIEMBETK
WRERTH, YRANY Y IREMBEITRINZ MBI TT<REN] THEIENEEICL>THE
MO LN, REFE~FEBREL VRS HAVWHEHBEROKRRETIE, HEBIEIRNS20 (B4 [(##g1) ) T
HY, ThEUBITIhIL ITRVKRIEERLV (B4 [HBE3) ) .

4. BbHYIC

D EDEtEFERIZ, (1) REE~FEBRETHRINZENBEL, KA’ RBL CEEI’ ETTIEH
EdRYNMRBI OBV EERTELEDIC, (2) BRERICL2EFEORFHNETOEEVWERLLEAED
H3Z&IkY, VRN Y OREMBEIRELZEREZHET 2H L WVWAENAFENEET LI EA52R
®BLTW3,

(8% k]
1) Asaoka, A., Noda, T., Yamada, E., Kaneda, K. and Nakano, M. (2002): An elasto-plastic description of
two distinct volume change mechanisms of soils, Soils and Foundations, 42(5), pp.47-57.
2) Noda, T., Asaoka, A. and Nakano, M. (2008): Soil skeleton-water coupled finite deformation analysis
based on a rate-type equation of motion incorporating the SYS Cam-clay mode, Soils and Foundations,
48(6), pp.771-790.
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Bayesian inference for recurrent earthquake sequences with uncertain
occurrence times

*Shunichi Nomura Nomura', Yosihiko Ogata’
1. The Institute of Statistical Mathematics

THEERRERBEEE2E DRV RLBEDEIMBRICE ITEZNIA—IHRBICOVWTERT 5, ABRERICS
\T2HBBERLES SR RAEHEOTEIZ. THRELREFRICETIZEFEIZETH. BUBNICHE
TEHIEIZLIELICREEE RS, RDYIC, THRELRREBEOEYTAHNMOYI2L—2aviE, Th?
NOYIAL—PFSINEBERIDWTAECHFEXRZEL, ThOoDBMTHZ & 5 2 &ICK > TEFHM@IC
FMATBIENTE S, KFETIEBrownian Passage Time (BPT) DA EHMBIEER—R & LRSI XET I %
REL, HEXBHILARITI2BEAORETEFMEAYIOIDI B, VR EE2DULDEFRDARY M
BEINLEIAYVMEBERT 2, EVTHALOYI2L—Ya VIEHERL2EFZERALEREEL5T
EDNTREND, NSA—FHBTIL, MEAIEBARICEEDORREEEETIE CHE L -BRERDOEZENRE
HRET %, BRAD7IORETEFZMBEOAYOI ML, HBDEEREE L T0.50& WH XA XEEEIF
bhd, Ihid, HEABICLZRETEMCIREBEBHINTWVNS0.24E WO TERBOMEES W HHELICK
W, TERBOHEEBDEWNE. WOHIDEIT XY MBI 2REBERTAICERLTFELRITT,
oo IREEBIBDNS X —SH#ime FROBEERRETL. XM AEES L URS X FRERLHEEICE DS
T2TAVEEET S, S5HIC. EHFEHELE—RBICKRET 2O’ BEITHEINE D MIDODWVWTHRETE1T
LV, BTERI® 2 W EEN S NI E TOEERBDONRA AHEEIT D,
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EERIEO T8 E N

EARRICLYRFTEBRRLOAIDESRANHEESLTNS73ET
AUEDOEHEIND EERBMONAIE RS, BREEEHXBLL-EE
REDERFEERL. K. & F. EREENETNERMAG +h &, b
A, MEMA, AMBGITHET DT AV THBELEEBRBOER
BEERY,
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Room D | General session | S10. Active Faults, Historical Earthquakes

[STO]AM-2

chairperson:Kyoko Kagohara(Faculty of Education, Yamaguchi University), Tetsuro Tsuru(Tokyo University of
Marine Science and Technology)

Wed. Sep 18, 2019 10:45 AM - 12:00 PM ROOM D (International Conference Halls |)

[S10-06] An example of subsea and subseafloor imaging by seismic reflections in
Uchiurawan off Numazu
*Tetsuro Tsuru1, Jin.-O. Parkz, Kosaku Arai3, Seishiro Furuyama1, Kazuo Amakasu1, Keiichi Uchida
Y Mayu Ogawa1, Shio Shimizu', Tetsuo No*, Yasuyuki Nakamura® (1. Tokyo University of Marine
Science and Technology, 2. Atmosphere and Ocean Research Institute, The University of Tokyo,
3. National Institute of Advanced Industrial Science and Technology, 4. Japan Agency for Marine-
Earth Science and Technology)
10:45 AM - 11:00 AM

[ST10-07] Offshore active fault survey on Tokachi-Heiya fault zone: Characteristics
and distribution of the active structures
*Takashi Ogami', Shintaro Abe?, Yashito Uchida®, Kenji Nishina®, Ryoyu Arai*, Takahiro Kubo?,
Kenjiro Mukaiyama4 (1. AIST, 2. ADEP, 3. HRO, 4. KGE Co., Ltd.)
11:00 AM - 11:15 AM

[S10-08] Offshore active fault survey on Tokachi-Heiya fault zone: Paleosesimic
activities based on vibrocoring surveys
*Yasuhito Uchida1, Kenji Nishina1, Takashi Ogamiz, Shintaro Abe3, Ryoyu Arai4, Takahiro Kubo4,
Kenjiro Mukaiyama® (1. HRO, 2. AIST, 3. ADEP, 4. KGE Co., Ltd.)
11:15AM - 11:30 AM

[ST0-09] Active tectonics in the northern part of Yamagata Basin, northeast Japan.
*Kyoko Kagohara1, Shinsuke Okadaz, Hideki Kosaka3, Atsushi Miwa6, Kohei Abe6, Tomoo Echigos,
Toshifumi Imaizumi* (1. Faculty of Education, Yamaguchi University, 2. IRIDeS, Tohoku
University, 3. Kankyo Chishitsu Co., Ltd, 4. Emeritus professor of Tohoku University, 5. Geo-
Research Institute, 6. OYO Corporation)
11:30 AM - 11:45 AM

[ST0-10] Are "the long-term evaluations of active faults" consistent with the
Quaternary crustal movements in the Osaka plain and the Nara basin ?
*Ichiro Kawasaki' (1. Tono Research Institute of Earthquake Science)
11:45 AM - 12:00 PM

©Seismological Society of Japan
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An example of subsea and subseafloor imaging by seismic reflections
in Uchiurawan off Numazu

*Tetsuro Tsuru', Jin.-O. Park®, Kosaku Arai’, Seishiro Furuyama1, Kazuo Amakasu', Keiichi Uchida
' Mayu Ogawa’, Shio Shimizu', Tetsuo No*, Yasuyuki Nakamura®*

1. Tokyo University of Marine Science and Technology, 2. Atmosphere and Ocean Research Institute, The University
of Tokyo, 3. National Institute of Advanced Industrial Science and Technology, 4. Japan Agency for Marine-Earth
Science and Technology

1. IZLC®IC

BETOMEBE2EBEICRRIET Z2FEE LT, REEMERENLCAVWLNS, £ ZOFE
&, BKOBEXESDEVWTELIRFFREZFAT S L ICE > TEFYEZNHARICEIGSAINTVLS
(F A, 2008 ; #EHIEFH, 2010) . LHALARDL, chbik, BETHZ2WEBFOWT MO AFEETRE L
TT—9BIEANfTHhIhTHY., BRILSEBETE TERE—NICHELET 27-0D0FEEREBAROKMAH
%, EELE BENSELRTIRAS LUV ZTOEREEREROA A -V YV IE2ENE L TEBFBETHRSE
A=V VIORFEEERLTSY. SO, BEANHEBICSVWIRFEMERET — Y 2 F o LBRERET A
A=V T ERIT,

BEPPUESIIEAEOLRESRICAE L. RICET)INTOMBTES LK OEICIZHAIBMEL FEIIcE->TWS
ZEDD, FREABMNETIRATEHE L THELTWS, £z, FREEFICLZ3BEEMEICBEVNT, WL
DHOMBDEENESMIA>TWS (Fz& 2K, £, 2014) ,

2. F&%

BREBRETMEAA -V VI ORRERR, SIERBRNKT — 9 EREEHMERET — Y L OMETH

%, MR, SIEAIRNBIIZTETEFOENE, REHMEFREIMERCERTOMERSL2HAT2F
ETHY., R, BERROAA—IVJICELEDREZBLTVWS, $RAbLE, RIETIEHI0~%
100kHz, ZZEFTIXT10~H100HzDERBTENMELNDE Z &HE W, ZDEH, KRR (FR) & LT &/l
ETIIEERTF. BETREICIT7AVIAVLNS, KRICE T Z2FEERRIBEERGES K CBHRET
HBIEND, DERRREFEEE L THIHIO~IOkHzZTH B I EEZTWD, LoT. £
10~$kHzOAREBHEE B L. ZAERXMETHEATEZKBRE—H—%REE LTHALTWS,
T—YUNBIZDOWVWTIE, BERTERRBEORIEMERET —YNBOA % FRALTE Y. STERBHRMM
EREGEMERET — Y OHALREBICOWVWTIE, DEEDEVARRYT 2 FE24RERTPTHD, /o, #®
FROMEREET —YNEBICINA, SOk, BEFEEAYYEYIITIZREETOT74) V5% (Tsuruetal,
2017; Shimizu, 2018) #=EMEL 7., TNhiE. RESEI ARG CHEBOET EZRFHICTEL-HTH 3,

3. EREIE

2018%E8H7H, A MAEZDKEMNSOMDIEEICH W T, ARENS60mD R RFR20A D K 4% EIR
BEF -4 &I LT, AIREMRIX1IOMTH %, RIRIZGsHZICKPRAE—D—D SNV REHRD L, ZiR
IE16chDR MY —<—4—T IV &FEA L, JIL—TRERIF3.125mTH B, BH. AN —v—r—T )i
EERMHRAMEMBRNOHEY Lz, NBEINT—21k RIREFEOHEBEHRBE.AHET L EICK

D, NILVZRICE#R Lz, BAEICEALZBRIE. XSt AF2—F7 v J05HAIR TE-wawhl (17+
V) TH3,

4, #HR

BFHST—4 &0 LR, mEICLTH560Mmx200mD I —3DMEIEE T — 9P B 5N, £, BET
DEEICDOVWTIE, ERMEDORVWRESEN R Z 2B T, REMELTOREIRD THICL Y SEHE & 2R
INIHBORENBRIN, Y1 LATAALTENSOERDIERTE L, —H. REEDTREREAIGZT
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Tld, MEBEDY A LRTA ATIRBIIMEATEAVWDS, BER7O7714 ) VI SHERLIZQRZ 1 R E
THIBDRENERTE -,

BHRICDOVWTIE, TEER (ND1808-10) ICEVWTEERNS LRI 2HRATH 2D EEZONEZZRORELIER
NREON, EEBITICEY. ZTOGMOBEHRZTEEZRARNLER. 1600m/s& BEDFEHEHE1500m/s& VW
BALICKEZEWZ EDNBALMNCR - T, BRFEFRIE, BELESOBEBTHY.,. BEICLZIELLOAPARENT
ENS, SEBHINARESEBRTIHBEE TN SEBHLARME (OK) THEIEHELTWS, i,
BRREWZ & IS, ZORKIZEBBAEYINAIGAHNSBEHLTWELSICRA S,

5. ¥&

REEMERET Y ZAVT, BRBETAXA -V VI 2HI#, TORR, BETICRETIHES LU
MIEIEEN OB LA HESNDRBEZERICL > TIRAZ I LN TE L, SR, SFHELBENKT —4
EDMEAAX =YV IICL D, LYESRERBHRAOEAFEZOREEZBET,
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Offshore active fault survey on Tokachi-Heiya fault zone:
Characteristics and distribution of the active structures

*Takashi Ogami1, Shintaro Abe?, Yashito Uchida®, Kenji Nishina®, Ryoyu Arai*, Takahiro Kubo?,
Kenjiro Mukaiyama®*

1. AIST, 2. ADEP, 3. HRO, 4. KGE Co., Ltd.

EMRIOFEXHRZEARTE (MERCARBEOEMBRAE] O—KRE LT, +tHIEHHRBTOBHEREIC
BIIZEMBOL T - MRBL BN EBASNCTEIEAENE LT, BEIHEREAERLZ. K&
BT, AEICE >THELNA S IBEBHBOLMH - MRICOWTHRET 3.

TETHHETIL, ESICSVWTHBTER S AHEREICR2IhTW3 (MEREMREER

&8, 2005) . Th oD BHMEREI, LAE-EREAZFS, MEOILRAINENHICERZ Y 2 HMEIC
Lo THERINTWVWS., RHEMBILGERRETELTWS E#HEINS D, BEERTICES T ZEFMEDOS
HIIFRBATH B, TDLD, SSHITHEDBHICEWTEEMNER (% - i, 2014) ICEBRINTWBSE
WEE, EEONMENE S ORREFRBETHS. LN >T, HitEMEDEBEHERIICHS T HhEERES
SVEREDDHESVERDMBETHONMNITEZEICE ST, MBEOEIBMNBELZESHNCT IHELNDH
3.

FHERTEOBRERTICHS I 2 MERBELZRBERIBIERT 218, YILFF+v Y RIREEFRRES X
L7z, BEARIE, HEESNIBEIHBOERICERT 2ME I, KRS0 mLULOEETIE T —v—%2HER
& LT8Hlig (BERIASIEIC, B1~BS8HE) , KE50~600 miZE DB CIEAIE15 inch®’0y +—4—H Y
ERE LTTRER FERIASIEIC, WI~WT7RIAR) ZEELLZ. BEZ R TE % KD ICBSAIKR E WTAIKR

ZR—RLEICEEL, WAEEZ ZNZTNOBIEICTRREE Lz, SEIMICIEF v > XILER2.5mD12chA
N)—<—b—TIEFRALEL. V4—49—HUE2FRE LEFREIRW2ICE T 2ENERICRT.

FAENKEBEHOBRIZ, SEEFSLUVEEOBRMEMORRICEEDE, HEE (AB) , ERFEHK
(B1/&) , FEEHKE (B2B) , THEHMALVLEFHEUT (CB) KEK9TE3 (H) . 7—v—%25R
ELABEDSHEICE EOWT, XHEMBOEHERTICSWVWT, BIBA2RBENICLETEMS &2 WifE
(FIMEH K UF2BFE) A MR TE 3., &/, Ua—49—HrAaFRe LI-BEERZHFHAEICHEE DV

T, 7—X—FECHRATZLRBAZEITE2 (K) . S5IC, B2ZBS L UB1BORBEHNARBHERIC
tHEDWT, B (FIWE) MEETE S, IS DOMBIIKBOILRA & ENMICEREIET WS, FIiF
EBH L UOF2MEBIE, EERMORRR (BTAKR) F TEMBGMICEEHB TE 2780, EHRONMEMEISERYT 2 &
YlfrEnd, CNSOEEIE, BEICK > TE2~3RICHAK L TWS. F2EES K UF3MTEBDALRENCILE
BR (FoBf) »omLlTwad (H) . ForfHIIERTE (BROBMAERDEMNI/ERMICRAER) 28LT
BY, PP2HES S UFKMBOREERZH THZ IS, ChoDEBEICK P EMIIABR B1IBERER (1%
BH) BLVABICITHERTE RV, F2HEIIBIBARBENICETEMIETHEY, BSHERE K UCWTEIKRIC
BITZBIEEEAD ETEMEIRNI4mMTHS.

brEH OMBIHERIICIE, SEEH (FoBfl) DEMmAICFIME, FUE, FIMBILEL TH2HLTWVWSZ
ENBALMCR ST, MBTHOEEIICE T EEEEDEEIX, THEHMBSEIMEBLULTWVWS., DI
s, MEPEARDISGIIE TR SN TELIEETRYT S, RNFRTHSHICA > FIKEIEB1A

IR~BOAIRDEIHE, F2ETE IEBTREIE~WARIRODOEEH, FIRFEITWIEHIER~WSEFROEE, FofHaw1l
IR~W5AHRDELHEIC, ZNENEGEMNICHERTE S, —EOFEBEIIWEHIRICE > TERHTEARIARS. £
D=8, EBFOEBHERTICONT 2FBEDOREIRAMEIL, WESEREWCHROBICHZ EHRIND. MU
LFIZHEDL L, MBBHOBEEMORS CBERHI)SFBEDRE) &, RRTHN33kmes. £, kESE
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ICH T B NBEME CETOBEIMEALE S L, TOMBRIZMNSSkmE 3.

HEFAEM LA (2005) : TEBFEHIETOF M. 23 pp.
% - (2014) : REIRFBEMER, BFEHER, no.83(CD), EXREKMESMAMBERERGE Y
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Offshore active fault survey on Tokachi-Heiya fault zone: Paleosesimic
activities based on vibrocoring surveys

*Yasuhito Uchida1, Kenji Nishina1, Takashi Ogamiz, Shintaro Abe3, Ryoyu Arai4, Takahiro Kubo4,
Kenjiro Mukaiyama®*

1. HRO, 2. AIST, 3. ADEP, 4. KGE Co., Ltd.

BRE S IBTRIOFEXHREAERT (MERCOFEBHOEMERE O—RELT, THBIEHHMETOBE
HERBICE T ZEMBOSE - BRELVFBMZELNMNITEIEZENE LEBEEMBRAEZERL
fo. FEETIREKR, THE~RPAEHRHICSITMBOEDMEICEAL TEONTEREZRET 5.

TETEEETIE, EETEBTEICIFEEIICohRT 2RABROVMBA XA T 2EMBTCTHS. K
BT DREIE Z DR HMEN S EHE ABEME L ICK2S N TWS (MERAEMFRHELESR

&R, 2005) . MERONHEMBOR S (426 kmTIE-ERARICEVTE Y, ZOEHKIEEBF[TIISEL
TWBAEEMENEREI N TW L. X THAMEEDBISERIICES T 2FEEDOIHICET 2 ERHIHER
INTVWAED 7D, BEELICLZAEICL ST, TO0H - HRAWOHTHLMI R >7 (KER, B
Ty avIilBIiTBEE: KL -, 2019) .

INETEETERSNGAERICL > T, AEMEICE T HFERFHCFEICH D L TEMAEICEAT 2
TANMBONTETVWREDD (BEREMRMEEARE, 2005 ; EXERKMBEMERAM, 2013) , FERDE
B)ZBREICT 27-DICIRTEEBSRREZBERS KD2UENHS. LHALADD, BIHICHE T HEEDES
BECEMEICEAT 2BRII/ONTVALL. 207D, FXFAETIHBETRIBOHBRBEZ 50 RETIERE
THEEHIC, HERMERM L TERNRFERBHZAND I LICEL-T, FHEECEMEICET 515HR 2
/BIBIEZBMNE L. FKFBICE>TBETIELABREEH TORREMETEIEICE ST, WE
HOEEME L VIREICTE S HREELH 5.

RNEETIE, BEROXBREMEORESINIERIEHICEVWT, SORESERES LURRERRAEER
L7, ERIFEARIE, EERINAENTEERES (BIRACES0 mElR) IC8WT, HESINIBETHE
DE[ICERAMEICS ADARRERBIGE 1 FRE L. FTREER, 7T—~v—%2FRELATILFFr VX
IWERZRE (KL - fh, 2019) ICMA T, BERBESHREE CRENTREABAKSREEAWL/AZ X L
Dy VARV TIVF v VR EDBETERELAER L. SoNREEEMEICEDOWVWT, EKERIU
HmEREL, AR OEERIMEICEVWTAM T O0a7 7 — 2BV EEREEES A o7z, FEL:
HBRMARIIARS SUCTRAF v FEAVCERREZERL, HEBEMANIOSBONCFRANOERAELE
L.

BORESEFERREBENENEOREENI OIF, FRAERRBEHOBEE T RIBICIE LEALLIS

AR, BIBHI2HLTWS, 7= —TIFF+ > RIVEEHEMEICE NIE, BESOLHEREOEEHERERIC
FWT, KL - (2019) ICHRRENTWB DI, BIBZRENICETEMIESF, F20Z£0OHKE
MR TE 2. INHF1, PRETBIERESORHEROBEFMNEIEX CEGMICERFE I NE I &5, EZD
B ICER L TV A EEEMENEWL. LAL, F1, FPREIBICE 2ZEMIEBIBREBICE CEYAB /B EERE
PABWEICE W TIFERTERWIZ &ML, BIEDOKKIMEFICFT, FETEIC K 2RTEESH A 20 L EFE
L7E=HD0, AB/BIBEFREHIKINTURIIHEEBICK 2MBEHIFEELAVWEHINS.

THIC, REEFRHURICE I SMBOEHRAZIRG T 5LHIC, AB, BIBORKNLGFERREZBNE

L THBEDEIASEBON-EBLARVENILEENSRE LE-RSEEREERAEES I o7, HEMITH
POBR, SRFEECHMEEONEICE>T, I7EBMETUANSb~a2~alD3DDHEI =Y MNMIXKH
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L7z, ##E1 =y MblEMIS 3ICHEE T 2 MR FRFENR (46.3 cal kBP) R BERHEEMEESATWL

3, FELHENEEILEETDIE, K1y MNIFIBICE > TEFREZITTWEBIBICH LI NS, EMAOH
Ba1z=v ba2 (MEIMRFENRSE.16—7.35cal kBP) BLUHEI =Y bal (MEMRFENR1.54—0.73 cal
kBP) (&, WHEIC L > THRINSG. BECHNEELET L, Aoy MEEBEICHESIBRERE (AB/
BIEBERM) ZNLTBIBICREL TVWAABICHILENS. HEIDOB7AMR EOFRKREFEE# S (TKC-8) ih
mOKFE (—37m) BLVAB /BIBEREDZREE (-65m) &, ENBEKELEMIGELERTE &
Ic&Y, ZOBRBEIMERKINEZERITWI25kaE REE O, Ihoh s, HHERBOEBBERIEICHS
T2 RIUEBIL, PR E&H12.5 cal kKBPLARITH D46.3 cal kBPLARICH o= & HESI N B.

HhERBERERHEARS (2005) : +EEHMBHONM. 23 pp.

EERMREMERA (2013) : +EBTEHET CLHBENE) OFEtS LU FBEERAE. NEMBODOM
STHEE] RRHREE No.H24-1. 25pp.

KE - (2019) : +HEHMESBEHIERIICS T 2EMBHAE : 0MRESTRIZERHRICED<LS
- HROEE. BAMERR2019FEMEREBETRE.
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Active tectonics in the northern part of Yamagata Basin, northeast
Japan.

*Kyoko Kagohara1, Shinsuke Okada?, Hideki Kosaka®, Atsushi Miwa®, Kohei Abe®, Tomoo Echigo5
, Toshifumi Imaizumi®

1. Faculty of Education, Yamaguchi University, 2. IRIDeS, Tohoku University, 3. Kankyo Chishitsu Co., Ltd, 4. Emeritus
professor of Tohoku University, 5. Geo-Research Institute, 6. OYO Corporation

1. X C&IC

WEZENSEBPERILR - BPEEA R L CTERATHFICEZMEIE, RIEBAMOFBTEEILERDOSETE
PERBMARET MK THS. ZTORICMNET 2O FTERZICIE, BILHN60 km, FICTEAIFER D FET
BEAEEYTS. 20D BIUFEXRGHEHRL S LRI RMF EICES15 kmORXETIE, TEET
BOHERNL —XDEHICHE - BITLTWS. I5I2, MBEOBTAE 422 RERICIE, ASILEE
PN AEEY E LTHEFEEL, ZORAZEZFFBEOFEELHEHINTWVS (SRIFH, 2001 ; wEHIF
m,2002 ; BAIEFIEA, 2016) . AAETIE, MREENMERLENBETOREE TOREFREZPELMNITEZ
EEEMELT, - ERELS S CICRFEEZRERVENREEERRL .
AHIEDEREZIEIE T 570, BEMREREA T, KGO ES FA LY PEPFROERE, L3
FROAME, HFROLRE, BEWALER, THEFHFKOILILE, FHEFMROLEBS L HEE &
L, INS0omEBEERE L. T, AMHOBREEIE, ZHhEEYGERAMBAE, L - BRI
DOXRINKFEICEODWTEML YHEA, M1E, M2@E, L1@E, L2, L3EO6EICES L, choaREEEL
THBERMMF 2 HHGE L. REVEMERES KUCENFRER, LRI A2#EL) 3 & S IC2ADRKR
(Line A& LineB) #3%E L7=. Line Ald, AL FEEBHBE NS5 KEE TD4.11km, Line Bk, FILmigAH
KN OEREFTDI.75kmT#H 3. Line ALLine BIZEEILICHT . 2kmiZREBN T W2 A, MAREZEHLE SR &
TR O ER % #ith g 5.

2. iy & HhRIME A S A 7 B

AFETIE, REEODMPFE, MBZEMAMF, HMRMEICEDE, FAHiSDFEMEAS5DDMERE (FEH
5F0~F4) ICR4 L7z, FOIF, EPEREOILMEERERICA> T, KERILILRED S EMT)IHLEME
IC9%HT 5. WMBIIERBEABBOERICHESIN, BEBIXIFIFEILTWVWS. FORFRALILBEEDE
I£300~500mTH 31, BiB%= £7/=- CHEEREICIEIEMIFEDH SNk,

F1id, EREhe Zt0PIERIA> T, XAREELUN SHLESRIBMMEE TO/R T 5. EMATIEITE
N LEERENRDOND. RRMAREMMFIE, BRINBRIICKETS 2R-EREAAFAOT I b=y ¥
NIV THY, BERAZHEELIEE DEEIFHNIOMTH 2. £ELITEADLETEMERIKNI MTH 3.
Fidfx L)l & Ef&ih - BHIZBFRORBICH 2 BWIBEET, WEICHA > CTIERMAEMPERETmO LA~ DIEEH
RDHOLNDG. ZOMBEICIIEHZLEE (F2a) & ZOHRAICKHT kmEEBN THEET 2B (F2b) & X
N3, FPRaDRERMABEM ML, BAINARROEHRLREGTHY, MBEEIRALHEA L L2EOLSIEH79
mTH5. £z, LIEOLETEMEIINIAMTHB. FPPbDREMNAREAFIE, FRTRADBR)IGERIC
HONBMBETHY, TOLTEMEIRIM2ETI2Zm, LIETHS mTH 3.

F3i&, SABIURFICHHT 2 HMET, WMED EBRAICENFAEREENAS5N, BLILAVOBREEICE
ADMEEEEZTWS. RLEINEBRF2EF3E DBAEBEARITL TWS. RRNABEMFIE, FARID
LTEICEOONIMEBET, TOLTEMEEHNS mTHS.

FAKTRBIL, HERES LOBRT 2 REEMEZFEEN S, BASHICE >LRIENOBMEBTH S, HhRICPHE
REMMFIZERD SNV, EHRICMELIZHEFEL TWS I EPLEDH T HRERIERAED, FIRAD
BHABEEL TWEIEDELEEHABDIENTE S,

.S EERESR

© The Seismological Society of Japan -S10-09 -



81 0'09 Seismological Society of Japan Fall Meeting

REGEMEZFES LUCEHZFEEHL S, FI~F4lF, WThEBEEROFEMEBETHY, MBEOENEEZET S &
WIFNEFOICIET D & DD o7z, F1EF21E, Tk WF2b, F2a, F1&EA Sthrust sheetEm L
T, #HT500~800mDF ¥ v F X MI, F3& F4IZHT1200~1500mDTH v F AV MIRHT B &H
5, DIRTBREEAEEL LT, KELF1-F2EF3-FAE WS TIL—EVIHATRETHS. WIBESICHED
RREBICEDWTREBOREFRIIGREEA#ET 2 &, FI1LILBHELE, FP2ALEBHERERY, BEIC
FIDNLP2ADRIENEE - ENTRRINSG. £z, FBRELUVF4A0BREIZIEILBICAONZ Z &H

5, FRRICEFT LTINS DEENEH L TVl L bHESIND. D EFKL)IIDORBEEICHE L
WRING., 5%, BEMEPEMEEICEEELALS, RSO ERESRE L VYEFMICKRETLTULL.
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Are "the long-term evaluations of active faults" consistent with the
Quaternary crustal movements in the Osaka plain and the Nara basin ?

*Ichiro Kawasaki'

1. Tono Research Institute of Earthquake Science

Q1970 FRDFEMEMRDOFRKRERIAICIE, KREFMBOELLEFEICE T2 FEEOEFREN BRI
(#[@, 1977) . LA L, FMEBEORAIMEZEMICHIOTERELTRETAET &, EEREDEZY
Z<L DMBEZMMBERELLFHETZLOICRAS, COFEDEREEZ DY N51B82EMT, LB
B, £5irE, SRATEMBOEMBORTMICE VW TRBMEMHBLEHO L TRD % 180FFRR
METHE->TEEL, BMKBEIEICERINTELZRRESE (Tl -, 1987) tEXRAM (&

-, 1997) OB TEHBEESCENCERZEE (Nt - BTE, 2001) %, XK - i (1996) DA
THEREICL BB EET N LR L, RBMEEMBREBOGETIE, FMEORPAMICEZ 5N
TWBRYIZZDOB/INSA—9%HW, 526 TVWREVWEE (FE L THEORIPHESE) IHEEIREL
oo EHEICIE, Okada(1985) D7 O4 5 AERHW,

OKRTE & RERMDBRI T EBHEEEC ATHMEREOHERALICKL 2L, ENLEEREE, LETH
B T1.5km~1.6km, EETEIETO.7kmi2, RAMR (KIRFFRZEE) T1.6kmiE, RREAMTO.4kmiz
THh b,

BENOFTv 7 ELT, 180FFRORBHMEHMBEHDOZEL, FUREREEDOREZLBELEDY, &
BORAMNTH S, LHL, FE/BEZOEDRF > FAMBWTHRY, Fhid, BERMETE T, M
THETETIE, BIEITNOZ < IEFLBANZHRS, TRADKLEENSVWHALTH S,
OERABMDEBERMTEHBEEEE RS L, ASOFFREDEBERMIEARIITWVWS, Thif, RRAEM
I, SOFERAILIAIL, EEMILHEIEHL TWED, SORERFLUBRICK S & EBHLENER L

M, HEIWEERICEELAEZEEZEKRLTWS, Tl -t (1987) OKXREF DB TEHEEE

H, SOLERLUMKE, HBEEIIELA>LLIIIRZIFOSENND,

Z I T, HERENZEI LFHIZS0ORERIN S50 F/ X T105EFREME, ZNLET& LD RE &
10m/10FEDERTEIE, BRI TEMa3 (86 7ERRA]) , Ma6 (615 FEFEI) , Mal0 (33F4%F
2RI REDHBRERDFEEN100mAS50MDE ] & WD HWERFUEHI-IRERDD-HICHTHER%E
To72&Z %, RO 2 BREEEHRLTE] ICE> 7,

(1805 EFIN S50 FFE/E T] ILERIC70m/ 107 FEZ DI
(SOBERINSIMEE T) EEAEREIEEL,

QD2 REEEMMRLTE & RiEthEUMBRLTHICL > TLEAMBO THAIE EBRADKEEROEERDE
BEHRADREAEITITZDERTIDLIILAD, <STE I EFERLEDHERFGEAZFE L TVWAVED
Thd, £EHMBETERA (RKAR) EHLU, SREMARBISHLTEZNRVICTOELRAE2ETTSIE
NTEE, LEAAMKTRGICFET 2R EL4H 5N, BREICIE, FEMNC, LELEOBRIITIEESECL:
THRICK > THESNAEHIBEHSELRANMNTHD LI ICEDbNE,

HoFLICEE, ANMMNTHZEVWIERE, 2KRETENMBRESRGEZHENIC, 1 BEROIERIC
L2 TRDOSNIFMBOFHED, ELMICIK, 100FEDA —4 —FTIRETHETRETHZ] JE& %R
LTWa LI ICBbND, £/, NBEZLENISOLFRAMEICIHE >/ TWBY, [EEEEIDMHET LK
o1, SORERMLANIIEENHRLE GEE) ICXk > TSR L TE 7D, S00ERRILREICIEHERICEETE
fEL7z1 WD ZErBEHANAWN,

£t52A I2EREEENHRER] ICL2ETRICIETERERIXREVD, EENHRESHIEVETILE
Y, 1TEEOETIVET, BRMETEOHEBEZEKMPATEARWVWI EZEAL TEEREL,
@EINE2RERIE, OMBEODIES FHBOERHIFHOBEIEEEREL I &, QB EH%=ET
WETELAEE, MEBRY IIMBE L TH—& LD, ERICIEIESENHZEEAONDZE, QMEBEE®D
1EA30 kmT, REMEBINA1000m~ZE, BHEH0.031C85, TABRKEREHLBEE OIRTEMEIERD
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BARANSOAND L, OHBEERICSIZ2HEBOREEREEERL TVWARVWI &, OFEENBRES
GEE) PL0RERFIEICEL LIRS, FMBEDEHNE, Ko THEUMBREHNE L LARELNH S
ZERETHSED,

SE 3k

YRR - fth, HhEESE2%E, 5549#%, 193—203, 1996.

Nth - BTHR, TEHAOBEBREET > 21, 2001.

MAHEBSZ, HEmESR, 20, 213-225, 1977.

MHEIE, Sz, 19, 3, 263-276, 1980.
Okada,Y., BSSA, 75, 1135-1154, 1985.

BAY - fh, EREER, 51-62, 1997,

Sl -, MEREZRB77TEHEERNE, 114-117,1987.

1 LEHBROTHERAE LBADRERICBTAENLEEL WEHEEOEEETE
LHETHRE
F1 HWIEL -/
TRRAIEE HIEm FRAIRE HIEmE
[180 B ERILE] -275m 2 -295m %2
[100 FEHILE] -975m 2 -35m 2 -675m ¥2 -25m #8 E> o Uk E
[86 FERILE] -1098m 2 -8m F2LLi% -742m 8 <+28m 8> Ma3 &
[61 HERILE] -1317m 72 -87m %2 -861m %2 Ma6 B
[50 B EHITEE) -1413m 18 EFREE AR -913m 8 [E#&IZE L1
[33 FERILE) -1442m 2 -52m 2 Ma10 2
[12 BEHILE] -1480m 2 -827m 2 -2m & EBHEttRE
[FRE) -1500m 2 -800m &2 +25m 32 A EBRICE ST
E>Y kUKRE -560m T2 E>Y KUKRE -150m 72
REDFEE Ma3 B -410m 12
Mab6 [=E -270m F2
Ma10 & -110m 2

ERBICAMY LT NESIC, KERE-, BEREX+OFSEMITT=,
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Room D | General session | S14. Earthquake Prediction and Forecast

[ST4]PM-1

chairperson:Yoshinari Hayashi(Faculty of Societal Safety Sciences, Kansai Univ.), Masajiro Imoto(National
Research Institute for Earth Science and Disaster Resilience)

Wed. Sep 18, 2019 2:30 PM - 4:00 PM ROOM D (International Conference Halls |)

[ST14-01] Social Responses to Expert Questionnaires on the Possibility of
Earthquake Short-term Prediction
*Yoshinari Hayashi1 (1. Faculty of Societal Safety Sciences, Kansai Univ.)
2:30 PM - 2:45 PM

[S14-02] Earthquake predictions by the atmospheric ion of different points
*Kenta Watanabe', Naoyuki Yada® (1. Graduate school of Kanagawa Institute of Technology, 2.
Kanagawa Institute of Technology)
2:45 PM - 3:00 PM

[S14-03] Measurements of Animal Abnormal Actions for Earthquake predictions
*Naoyuki Yada', Kenta Watanabe® (1. Kanagawa Institute of Technology, 2. Graduate school of
Kanagawa Institute of Technology)
3:00PM - 3:15PM

[S14-04] Reinvestigation of correlation between groundwater anomalies and
earthquakes carried out by an amateur network “ Namazu-no-kai” in
Japan
*Yoshiaki Orihara', Toshiyasu Nagao1 (1. Inst. Oceanic Res. &Develop., Tokai Univ.)
3:15PM- 3:30 PM

[S14-05] High resolution seismicity models using interpolation with Delaunay
triangulation
*Yosihiko Ogata' (1. Institute of Statistical Mathematics)
3:30 PM - 3:45 PM

[ST14-06] Long-term Probability of a Great Earthquake along the Kurile Trench,
Japan and its epistemic uncertainty
*Masajiro Imoto’, Nobuyuki Morikawa', Hiroyuki Fujiwara1 (1. National Research Institute for
Earth Science and Disaster Resilience)
3:45 PM - 4:00 PM
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Social Responses to Expert Questionnaires on the Possibility of
Earthquake Short-term Prediction

*Yoshinari Hayashi'

1. Faculty of Societal Safety Sciences, Kansai Univ.

WEDOERFTHMDOAREMEICDOWVWT, ZLOMERREIF T#HLW] EWDREBEBEYRLERTWVWSED, TR
PITBEYECHREOBATHLIIIODOVWTORHBERENBTONTWVE LIFEVEHL, HREDOFTHMETF
MICREd 2R#Idtk~e T, MHRRBERIIBAICKEBINZMBONIRKEWHREBEHICEE] LV I &52#EH
TBEA, RIEMNICIIHMEFMOTREMELHZDTSIFH L WHFREFEITRITNIERSKRL] EWIRAE
BATIA, HEWHETEDHEEEAWMEFMORFILEIE] ¢EZDZARENVT, HMEFHMOHL
TICDODVWTOH—RBOLDIREDHEH B HIFTIERW, £, HAREOE THERHBICELSHD VWD &

. ERPRAOHIBBICENTECLE 2AN, BARY —9—2 9 FICHEFELABRALICIEZIFA
NHBTEWZETHY, O EPHETRETEHLMEFMOERIBTELPTVWV—RHEEBHOND, £
TH(2019, IKHERFEASAR) T, HEFMICEDZTOEERARENS LUCHENERICOBRLET
V= MNAEETV., MERARENEZ ZMETHNOH L DEEL - ARbEHAA T,

Tor—MNIBFAMEFROEBEISAEREEI2ZADEE13BAEZRMRE L. A —ILFLIFHETHEKIELE
BTOOEZERD, ZEBICOADSENLROEZRFL (BWHEEEXRES%) .

BWEFMICEZETOTOEREG MBBFHORERKOEHE] . NR.EBRROBATEME] . B3RS
NeT— 9D 0 ERETREEEZHETCE TNl . AHELLBRENEICHRICAITTRRTE DS
N EVWIADDERICHITT. ZREFNICDVTO%DH5100%F T10%ZADHETCOIEZKkH (=FH
x), ¥, hEFHICEET ZBEBRNRRINLFIC, HEI ARET IEERICDODVTERKRICOND S
100%E T10%E SHDBETEE %KD (=8FEK) , SHEICERIRLCERRFICE D WRL%Z
RKHDZ I EIZRHETH 2D, AREORBRPERIERTETRVWEEZEZ T, BUNLEENFTMZHAH7,

WEFHICEZ4D2DBERIZVWINOEMERARENEZZ2HNPIEDEIEAE <, HMBEL TV LS ICHE
MAEOM—RMBEITONLN o7, FIAE BEAICEBEKNEFET 21 FTHEL9.3%. PRIE
50%. FR#ERZE30.5T0%HN5100% X TLIZEDENH > 7,

ABEROHTRERBALLEZIONTVWADIF, BHISNAT -9 SERETERE2HET ST, FH
B27.9%. HFRE20%. ZERE26.5THo7z, £z, ARBEATH > & HAMIDANLDIE. HESINE
EREMNEICRRTZZNENTH 7= (FH{ELA0.9%. FRIES0%. 1ZHERE34.6) . IHIERFEIZERK
LARWED T, hEMTEDITEIEBADEHERICIENHD I EERMLTWVWEEDEEZIONS,

BRREFH M L = FHME (1x2x3x4) OFHEIL5.8% (FRETIET.2%) THEBICEWMEL LS, Fk
FHERNMH SN SICHBIRBRICRE S MK (WFX) OREL Y BFHTINI%E AW, 5EIER
AHTHA4EIFMENARESAVES D EVWSFHMEICA > 7,

FHICEDETDADDBEREZNTNREBRTRNIE, WITNE30%D 550%FREIEAIREMEDL D 2 &FHEi=h
TEY., H2REERBETEZIHETH S, COERBEARICLEIZTROMEFMANDHRFHEICET 2HEIC
BITDEHEIEVMETEH D, LIMALMEFHEZRIISEZICE,. 42070 LTHARIILAITHIER
SRRV, RERILFHERIIBD TEL 25,

ZDEIBARICOVWTORRIFEGZEDOHICE T Y, EEREDERIMICKERF EYFENSIMMZZ T
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Tzo KBEDREEFZILEDMAEL BAREFFE A LICHEINZ EEHIC, Yahoo!=1—ZD b v T
tHRE SN, BMHIRICEVWTIEMREDORHICIENIREVWI L&, BERZHEMTRMYHT £30%H05

50%&EABMREN S . TNEFICEE T2 EHBFNICHFEN G TELOLMREEZ. ThHEo 1k
MR2TRICHEAD BRI EZRA LD, BEICAZFKFICEOINYPTEINMBESIN, FTHEROFEHE

5.8%IC. BIFRERDFIGE19.7% & NI MEFRHDMRINEII1%E WD RE LICA >k, SHKEDIHY, @F
DEEHZDT, BMLTHETHEREZHFAITHIDEHELWVWEVWI %, HRICBAD I DL S 2HKb
DEEBIT, PRERT I Y IRA—ILPSNSDRIGHEH WL We, TEKBEDEFELETIE. RHEL

DOEEPHEMMICE ZHEDCIAY FOEMIRHOLNTHY, BLARBDRETHoTHMAICEL>TE
ZBHRICKERENRONT,

—7. YHEICOW TR BFMEZROSRY. HIRASOZERMMEFNEIBELVEE>TWVWSEZ
E. EDHEDTITIREVWIRIET, THELREFICHD I &I o1,

© The Seismological Society of Japan -S514-01 -



81 4'02 Seismological Society of Japan Fall Meeting

Earthquake predictions by the atmospheric ion of different points

*Kenta Watanabe', Naoyuki Yada®

1. Graduate school of Kanagawa Institute of Technology, 2. Kanagawa Institute of Technology

1. 1ZLsIC
BAERMHATEEROMEAECTHY ., AEEMEICL2BEIEATH D, MERERICITHE < ABIILIE
SHrBEINTVWEY, ZZTRFR TR, HEFKREROVEDEINIARSI A VEEDREDICERL
7=

NPOiEAe-PISCOTId. LEHETATA 4 VEEDAEAMEHNICToTH Y., AR TIZLE 7D
EF—9&FEAL, HEXEARBOFAICMATEROFACDOVWTERET 7,

2. MIEEES L UCFRAHEE
REAAVEEOREEIL, HEREAMES > THRPSLTWKERLH 2, —fFlE LT, LEETR
BEEIICH T 22019F3ANS4BDRGA TV EBED IS 75R1ICRY., AARTIE, 2DDHEEEA S
ELTESBEEHM L, DOICEHISNAERAREEAA TORICBUSHIEShARE@EEBE L, 200
REEBAEZTENTEICEY, AR b o RiET720RE A EREDF AR & L,
AIEHARIZ2017FE38 1A 52019F6B30BF D27 B TH b, AMMETIZFAORRE T RHESE %
KWE] SEML, FAEHSNSEZR500 kmBHRTHRELEYS=F 21— R U TFMEET) 5.0 LEDHE
EED, BB, FELEMBEOBRICOVWTIR. SEFHRTOERBEERYESEIC LA, £/, FHE
BICEBORRIENRE LABESICIE, SEREIKRZVEDEBIRLE, S50, EHOREBSDFE
HEBHERLABAICIE. [RARBEAOKENE, > AERSIREERIEN] SHREITES
MEREROFREITo 7,

3. REHR

AR D FRFEZAVER, WERBARICRE LARKRMEIZTI4ETH Y., DD E56EICDWVWTIE. 1F
BrER T8 (FRIDHIR) ISR L, £RFRADOKEI74E D55, 79EM’HH LIz, FIFRTIEFRICE
THMEEE LT, FANPRSLIOMERBRERZEH L CGHEZ1T o7, FANPREEFE, FHETo L
MBEDS5, FHUNHPLTHRMENRELLEETHY, MERBREL X, RELICHRMEOBED S
5. FRANNHLLEETH S,

RUSAEBRBIOFRNHES L CMBEHREETY. AEROHEICLY, BEEREBITO Z&HTE
RO THRAER. NMEAER. SRENERZRE. FRMEBEHRICKELER LN o7, FRAEKICOWT
3. ERLARBELRENMREERY, FAFELZBERTERVAERRNFELLLD, FALKICKER
ZENELC, oo WRMEHELE L TFARB/A DBV D5, HEBRRIESFENICEVER &
Bole, —AT. FRMARICODVWTHAERRI L ICESDE AL, EROAESICTFRUIE
iz RL. ELQSAERNSRECHRICOWTFRICHKIIL 72,

AR L=FRO—Fle LT, 2019F4811HT17618DRICEREHFZERE L THRELAEM 6.20HMEICER
ER:E

R2BFAFHHICEFMRTEENIRONLRKOFAZRLTWS, R20D & D ICERDAEMRICE W THER
EFAPRAKHZRLABAICIE. RAREBAORENRELEN > EFAERD S FE500kmERICT
ARTORRIRDMEREZ TR L 7,

EEROMBERERIETRAORE72RELARDABTTHI7TEISQETH 5 &0 6. FEMFRAAIILIE
WA %, ¥y BEBMICOVWTEETRRAERDPBRICREED 212 &S, BHWTIEH 2D REZD
FRNCEID L 72,

ERRICERDORE R CHEREFRUIAFAZRLAOE20EITHY ., Z0 E8EIFEHHILERDFH
WK L7, LAL, NERMECHENLBEZ Z &P, REBBOT—9E2FRLEICENMDST,. REL
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TN RBMEOMRBICH L TEROFREZITI ZEATELEHL D RY DRV &S, RRTIIMERER
REBROFUZRFICITIIEIE#ETHZ VWA D,

4. BHYIC

KA T VRBEOEBE LY HRMEDHNASUDORERRFZEBRICTFATEIENTEEDN, BEROFAICOWV
TIRERDAESRDT—9 EAVTEHERREIT O REETH > 7,

BIEICERL7ZCOM-3700IC B W T, HMERKIBREALZEEARTHEORESHHEITHEE300 kmBER E S
NTW3H, AFRTEHEROFHICOVWTEE TORIEEITO 2D, SRMEE KB EH S L Y HZE500
km& Lz, Z2DRSH, LYEBICEROFRETIICIE., IRMBEDEHFELEE L TCHEREOHARME & FAE
DEHHAENDN—TEZLIPEMEREIECITRE, T—92ERL TV BDELH B,

WEFMICIE TBE] . THEE] . B O3BERLSTHEHLORITNIERSAVED, RIFHRDOLDIC
WEFMAEERBFEEICARZDICIE, BEE2ETETHED,

SE

(1) sABRE3ELA, ATJKEES 1519!, REHAR, ISBN4-924644-49-8, 1995.

(2) NPOJEAN K51 # VHEFRIH RS e-PISCO, http://www.e-pisco.com/ (2019).
(3) "R, BREHERN No.1678 ~ No.1800 (2017-2019).
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Atmospheric ion  ----Target Earthquake Reference Line A Reference Line B
120000 -

2019/4/11 17:18 (JST)
=[P M6.2

Atmospheric ion [ions/cc]
R & 28 & 2
- 8 8 8 8 8

3/15 3/20 3/25 330 4/4 419 414
Date

1 FHAE
(At#mE S ERANEE R 201943H15H~4H15H)

=1 AEM QB0 FRNPRE KX U HERKESR

RS | NSRS | FREIR | FRsng | TI0 RR IR
CEd 52 26 13 50.0 25.0
LR 44 15 10 66.7 22.7
SEFRAT 66 14 9 64.3 13.6
/L 39 25 10 40.0 25.6
A 56 8 3 37.5 5.4
ERE 45 25 8 32.0 17.8
EA 58 9 3 33.3 5.2
B 56 17 10 58.8 17.9
Bk 55 35 13 37.1 23.6

#x2 BEHRUICE W TRIRFHRICER > I E T8

gy | OBE | SRR | BER | BE
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Measurements of Animal Abnormal Actions for Earthquake predictions

*Naoyuki Yada', Kenta Watanabe?

1. Kanagawa Institute of Technology, 2. Graduate school of Kanagawa Institute of Technology

1. 1k LsIc
B EMBEORKICIR. BN OBARGERPERIFELTEY., BEOAREMBICEL THERENSIT
WM Lalanrs, BMORETEEFERL THEOFAICHEITED & T2HRGAIE. HRMICHIE
BICB L, AFRIIL—TORRICH L THEEBHAT 1 THEMICEZFETH B, 2O—HTHERNIC
BEN2BMORETHOMEMNE. WThEERNAREF THY ., MEBFMNICISHAT B0ICIE, EHEED
SEBMICEYDITEE. EENICEHITINENH B,

AR TREMORETEHOERESE LT, UTFOMREAV., AFRTFAETINRE LTOMEIR, <4
—F 21— K45 L EDO¥E350 km BN THEET ZHEE L1,

BMOTERE> 1 7 AR TOFEITHRH+HREREDIS & (1)

2. Y DOTENAIERE

AR TREMITOEYOERBTHIRREZNET 27010, HNIRT LD BITEIEF v b ZFIHEL TH

NEBEBFIBHBHARBEICRE L, FMRTTBHZFALLEBHDOS S5, RPXIUADEDIEE. DY RT A
ZEALL, $RabE, KECOBAICD DY —%2EELT. ZORZBYBIETZEHZEHD >~

Y —ATRHTI2EETHD, BPANEDHEICIE. KEBOEDLYICEN TP TSRFv I —R%&FALT
W3,

3. 201958 F CORERR

WENREET ZFRERICEAT ZIMELEL L TiE. MhREBIRRO-DEHIFEIENTES, TAD

5, WRREIZ, BETHERLATIRD D SERICHENREBD) LZEABOEATHY ., KFRTIEY
BEESHT3AURICERELALBDAENDE Lz, £AEEEKRE . TUANGKE LABEOEKDS S, 3HE
FTICEMPRETHAERLAZBROEATH S, 2. FTANRE LAEOERITHERRICE > TER
%,

R1ITIE. 2018FE3F~2019FE5HDAMEOHERRE LT, SEMOEETEIOE E FRE LZFRBED
BRaZEHiz, REDAEBSEDEL TOWAVWEYIEHS)IIRKE #E)IEEAT) CHELTWSEY
TH5,

KRIDGEHASHIMRLIIC, 2019FE5A FTOEHRITIE, MHRRNEHT 34 %, HIRRHIPEHT25% TH

Y, ZOREISNESEEPTIET, SHICERTEHEDEEITVS,

4. EMMOERETHERY hD—2

SZHBRICK > THYPDTHEHAIZEITEIND LD ICA SRS, KEAMBEELZDOHNEHUT—9 DINE - &
BThHd, £/, 2EDPORBINAFAT S 2 MAICAK L T, TRICED S HERE FR % WMAIC(EE
TENLEERFED—DOTH 5,

FHARAEICIE. BRE - £HBREDFHABOSMEBEL TWE O, HTEIBRICT /AL TENES
DT —YERETEDVRATLDEENVEE LD, KRBT IL—TTIE, 2016 FEEISEHIT—4 D
INEEICGoogle M SIREEINTWE 7Y —DIZIOREDRSA T 774 EFERALTWS,
IDVATLEFETEIEICELY, 1 V9—% v MNRIEEGoogle7h V> X Z2HNIE, FHOEHAHGHE
DIEBEDEMICT —YEEZRAL I ENARETH D,
EZAENLEAT—SICEDVWT, BMORETEZHIT 22 &3, AMREETEETH2HREIITRK
ETTI, T ABAZEDO I LHFET 2HICIE. EFTHOHIBICHERT 2Excel 7 7 1 LDIREEFEL
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TW3,

5. 8HVIC

HEADLIICBEDOLI D ICAWBEA LT IO AKRRABAMENRELTVLBEICEVWTIE., ZOLOA
hWE%E, ZOREFMICFHTEZIEINTENEHXE L ITTRL, BENLENSERELAY Y MDD

%, WEFHIEERA BRABRKEREBICEVWTEADFETHALONTEY., ZOFARBELZ Ot TH Y L
No>TETWS, LHL, REICHEELFAFEZNIEILIINTVEIDIFTIEARL, ZLOMBEIRITHERL
BASHE L TWBDNIRIRTH B,

FDEORBRFRICEVWT, FHAEBICEHAE L TWEL TEWWOERETEIDOER] ICX2MEFTIE. B
KEBOBREFHOAEL S S, FRANMANLEOIH#LZIEMA LD, HIFTZE2FED—DEEZILN, %
D=HDA VI —%y MNREAFIRALZBHRINES S CRE L ZBRICE DS FABEROKE K. REIC TX
K[FHR] O&LDIC THEFR] ARERINGV HEFH] OPFIC. KEL—FEZEBLBIEICRDBEER
TW3,

BE R

(1) BARB3A, BIYREEE 1519!, R AR, ISBN4-924644-49-8, 1995.

(2) RHEZ, BRAKE-COFKICKEDIFS | (MEFMICHKTO) , x3 - TV vV Uit ISBN
978-4-7770-1872-7, 2015.

(3) for example, FRANCE24, environment animals all the answers earthquake prediction pollution
detection cats tadpoles cows, English
version:http://www.france24.com/en/20130126-environment-animals-all-the-answers-earthquake-predi
ctions-pollution-detection-cats-tadpoles-cows (2013).
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A:hovd— B: @Y (FYX) C:KkHE D: VY-

X1 KEExRWiTEIRIEEHEIY X T A

=1 20195 X TCOFYDOEETEN ERE UICHE

B e _
[if FQE S
+IX 325 22.0
oy 32.7 30.5
NE 33.3 23.7 59
NE2 25.0 20.3
e 43.8 35.6
A 36.4 25.5 47
xR 33.3 22.7 57
FYX (BRI R EAEET) 40.5 27 4 62
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Reinvestigation of correlation between groundwater anomalies and
earthquakes carried out by an amateur network “Namazu-no-kai” in
Japan

*Yoshiaki Orihara’, Toshiyasu Nagao1

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

1976FICERII SN TRETOR] & HEFMEZERLA—REBAACLZHMTKENDOIT IV —-TTH
5, ZVWEEICIE, MRS - REE - HBEEZHDIC. OR200UAEDEACEHEISIML TWE, HFE
TOE] TREISEHFOKGERN ThOh, BRAUSEEHENICEUNERA/NAXTEBERARS L. #E)
R RIPIATAARE (B LY) TT—9HRARINTW:, TOT—YIERABZEICHITSN, BE
ICEREHY - LD TRINTWS, ZOHADT—FIE, 1977F28H51987F12AFTD10FE104 B
DKL TWS, HIEFRICHERTEEAIRAEINZMEE. 1978FEDOFREREEEHE (M7.0) . B
FOZHEHE (M7.4) BETHD, INLDMTKEERE EHHE & DOFEFKICDWVWTIE, Oki and Hiraga
(1988) M ETHICBNEINT WS, LHL., WENEMERNICEB LIZaWPHPLTH o7, €I T, AR
TIE~Y I =F 12— FM)6.0LA EME.5KFEDHEIF, ERISH S FEFT00kmELA, M6.5LLEM7.0KHITHER
150kmEAA, M7.0LL EM7.5K5IZ 3R 200kmELA, M7.5LL EMS8.0K M X Z250kmU N THRE L /-HE
ERRICLT, WMEROEEDHY - L. BEFROMEHY - B LERARL, TOHER., HEFOEREN
Ho-BRRDEEIE, RERDI~4EEETH 7, £, WREAZ1MEDOMEICOWVWT, ME7HRIEXT
ICHTKEELNH o LHEBIXTOEE - 7=, RICHFRRER RKRDELE % AAR (Anomaly Appearance Rate: T4
#F)2z50%. HMDEOR (Earthquake Occurrence Rate: @A E)=50%. M DOHERFEF=220. »DOplE=5.0% & L
=356, 68UAlR (£4D4.5%) NENITEZE LT,

HEE  AMRERRKRZMEHARALRFA (2019-Y-#E (FREEFR) 2) OFEBIZS XL,
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High resolution seismicity models using interpolation with Delaunay
triangulation

*Yosihiko Ogata’

1. Institute of Statistical Mathematics

FEEHIBFZEEETAS (HIST-ETAS) 7 /LI, HEFBOEHEMIE—HKIEERT-HIC. MEBICKET 25K
HEAWRFEREETASHEFRHNETILTY, FRDOMETOED. HMEME & BIMSRTHERK L 7zDelaunayf@D
B=ATDHSRTD3IDDE (REUE) ICKL > TIRFERE SN 2 XoMIERE Y £9., REUBEORE
BROT, EEICIIXDBHEHOBURENO T CHRAMERBAEEZRAETZ I EICL>THRBREEZEX
T, ChZHEOEFRMFE TORMREDOELAZRHEL. MEFHOFRLEE THIEMHOEZBWVITLLEZS
RGRIFEEFAEARBELET,

CDETIVIIRECHRMEDHESEAUAZBRL. SHREEFTANEIRRTIOICKIEET, /-, B
EREDA vN—Y 3 VEBIIHMELSHR TR TIXEMEEISHMTDEWVWTELT 2, KihEORINAAME
FRICERETHD Z EPERINTWS,

AFR(IDelaunay=AE%E > 7= 2 RTHIST-ETASET L P Z DO ETIILOEEMNRZEZE 7O R ETIL

(HIST-PPM) OHED 7)) =Y I Mz 7 DN EFERTVWET, £/ 3 RTHROBBHET I CEHRET
DOHMEFTRICOVWTEHEERLEZVWERBWE T,
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Long-term Probability of a Great Earthquake along the Kurile Trench,
Japan and its epistemic uncertainty

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

1. National Research Institute for Earth Science and Disaster Resilience

B EREOERMEEMDOREN S, TESHHIOREHNEERE T 2BEAME (17HELE) MR YRLEE
L= ENHESINTVWS., HEHERBTEESIE, BPTOHRETIL AR WVWTSHIVELARDER AR
T ~40% T HE L. £, EREINATHEERMEELLT, R7YVBEETIABEAL TS ~9% &ML
7=.

HEROAEEEICEAL T, BEZESBREE(2017 R7)DOMERERHAZHWT, 1)Parsons
(2008)DAEICHE L BPTRHETIVERT Y URHETILOBEAELER Y, 2) EASEBFEAIREL T,
SR BERMOEEARTL, IhETRODEIAEREBL.

NRT7Y VAHETIVICET 2BPTAHET I OLELISREABDORIITO0.70-0.79& 1Y, RT7Y V9
ETILOREIBEWV. ZhiCHL, BEZHERORITIEIALELIEFHN2.0E 4 YBPTAHRETILOALE L.
QERFERRDEVICLZEELOEHIK1ZNEETHS. BPTOHRETIVICE DK SEI0FERBICHENF
£ HEDOEHEI, FHARIT W%, BLE2HERIT21%EETHS. FHEIEX, EFTILNNTA—SF
DOREE (BBH) 2EHE LEMEFHTHZ. FEFROEWVCL2BREBEOEHIIELNTHD. RT7YV Y
DHEETITE, T PHREIFEBHROBHEOZEIIENT, FHEIFHNEHTH S.

EHAARINEBEHERRINTRBETIDNELRD CEPHERBEICKEIRENHDZIEND, ITND2H
DRINERELTER T 2R A, RTICEHSINAEZMR 2 DDHEHEIIRE (68%H & '95%K
E)ICEDSHEL/EEXBESMELERTSZ (B1) . 22T, MBRZNENERNETERELTHS. X
=, BERBIZETNETNOXETE8%H 2\ E95% % w7 —HRABEKE L TR, ERITERHEDRS!
THhHY, "RREBEZHERDRITHS.

2R DEEREAFEZ LR T 2L, SEDARY MDD H54QTHREBEO—MHIELZH, %KY 10
(No.4) TIRELER>TWAW., 2HROBERRRABICERY AROOLNBZBHICIE, BHREOSVE
SRHIERET DI ENTREALSD, NoATRENDRE#E D, JDD, FEHMMBRINEBSHERR

HEHRQZMIILFRIIE L TUIET 3.

MENEDER, BPTAHMET IV CTREXEOFHEEERMN14%E Lo, ZOFETIE, FHHBRINEESH

BRRINEZHIBEFRIIE LTWED, IhoDHEBYHIR—DMEZRNRELTVWEILZERTHE, M
U TRWMGEZR T 20ENH S.
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=7 D68%EH LU SNERDL S EEMEEFERMM THE. FEERHEORAMETEREENTLS.
Eigd RE AR TEREBSTHERRIITHAS.
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