Mon. Sep 16, 2019 award lecture

Mon. Sep 16, 2019

ROOM A

award lecture | General session | S20. Award Ceremony and Lecture

[S20]PM-1

chairperson:Kazutoshi Imanishi(AIST), Jun Kawahara(lbaraki
University)

1:15 PM - 2:25 PM ROOM A (Clock Tower Centennial Hall)

[S20] President speech
1T:15PM - 1:18 PM
[S20] Award ceremony
1:18 PM - 1:25 PM

[S20-01] [INVITED]Study on broadband strong ground
motion: observed characteristics and
methodology for prediction
*Asako Iwaki' (1. National Research Institute for Earth
Science and Disaster Resilience)
1:25 PM - 1:45 PM

[S20-02] [INVITED]Data assimilation towards
understanding and predicting slip behavior on
subducting plates and reconstructing better
seismic wavefields
*Masayuki Kano' (1.Graduate School of Science,
Tohoku University)
1:45 PM - 2:05 PM

[S20-03] [INVITED]Mathematical modeling of interface
effects on dynamic rupture
*Shiro Hirano' (1. Dept. Sci. Eng., Ritsumeikan Univ.)
2:05PM - 2:25 PM
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Mon. Sep 16, 2019

ROOM A

Room A | General session | S15. Strong Ground Motion and Earthquake
Disaster

[S15]AM-1

chairperson:Sayumi Yoshida(HANSHIN CONSULTANTS Co., Ltd.),
Ritsuko Matsu'ura(Association for the Development of
Earthquake Prediction)

9:30 AM - 10:30 AM ROOM A (Clock Tower Centennial Hall)

[S15-01] Investigation to estimate high-frequency limit of
Empirical Green’ s tensor derivatives (EGTD)
using aftershocks
*SAYUMI YOSHIDA', MASANORI HORIKE' (1.
HANSHIN CONSULTANTS Co., Ltd.)

9:30 AM - 9:45 AM

[S15-02] 3D Complete Nonlinear Methods for Soil-
Building Interaction Based on an Input Wavefield
*Masahiro lida' (1. University of Tokyo, Earthquake
Research Institute)

9:45 AM - 10:00 AM

[S15-03] Evaluation of seismic motion on a subsurface
level from the ground motion at a free surface
position without plane-wave incidence
assumption
*Hiroshi Takenaka1, Masanao Komatsu1, Tomotsugu
Watanabe1, Mitsutaka Oshimaz, Takeshi Nakamura®

(1. Department of Earth Sciences, Okayama
University, 2. Shimizu Corporation, 3. National
Research Institute for Earth Science and Disaster
Resilience)

10:00 AM - 10:15 AM

[S15-04] Estimation of the maximum seismic intensity of
each 250m-mesh in Japan for 1585-2018
*Ritsuko S. Matsu‘ura1, Takeo Ishibe1, Koji Iwasa1,
Mitsuko Furumura' (1. Association for the

Development of Earthquake Prediction)

10:15AM - 10:30 AM

Room A | General session | S15. Strong Ground Motion and Earthquake
Disaster

[ST5]AM-2

chairperson:Hongjun Si(Seismological Research Institute Inc.),
Yusuke Tomozawa(KOBORI RESEARCH COMPLEX INC.)
10:45 AM - 12:00 PM ROOM A (Clock Tower Centennial Hall)

Seismological Society of Japan Fall Meeting

*Hongjun Si', Mitsuko Furumura?, Ritsuko S.
Matsu'ura® (1. Seismological Research Institute Inc.,
2. Association for the Development of Earthquake
Prediction)
10:45 AM - 11:00 AM

[S15-06] A broadband source model of the 2018
Hokkaido Eastern Iburi earthquake
*Kaori Nagai1, Kimiyuki Asano1, Tomotaka lwata' (1.
Disaster Prevention Research Institute, Kyoto
University)
11:00 AM - 11:15 AM

[S15-07] Estimation of Inhomogeneous Attenuation
Structure, Source and Site Effects of the Western
Hokkaido Based on Block Inversion Analysis
*Yusuke Tomozawa1, Kenichi Kato1, Kiichiro Nojiri2

(1. Kobori Research Complex, 2. Hokkaido Electric

Power Company)
11:15 AM - 11:30 AM

[S15-08] Attenuation Curves of Bedrock Motions due to
Crustal Earthquakes in Japan and their Near
Source Characteristics
*Tomonori lkeura' (1. Kajima Technical Research
Institute, Kajima Corporation)
11:30 AM - 11:45 AM

[S15-09] Dynamic rupture simulation for moderate-sized
strike-slip fault considering spatial
heterogeneities on various initial conditions
*Hiroshi Kawase Kawase1, Jikai Sunz, Arben Pitarka3,
Fumiaki Nagashima1, Erilto' (1. DPRI, Kyoto
University, 2. Grad. School of Eng., Kyoto University, 3.
Laurence Livermore National Laboratory)

11:45 AM - 12:00 PM

Room A | General session | S15. Strong Ground Motion and Earthquake
Disaster

[S15]PM-2

chairperson:Hiroe Miyake(The University of Tokyo), Yosuke
Nagasaka(Port and Airport Research Institute)

2:45 PM - 3:45 PM ROOM A (Clock Tower Centennial Hall)

[S15-05] On the large peak ground motion observed
during the 2018 M6.6 Eastern Iburi, Hokkaido,
Earthquake
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[S15-10] Recipe for Predicting Strong Ground Motion on
the SCEC Broadband Platform
*Hiroe Miyake', Asako Iwaki?, Nobuyuki Morikawa?,
Takahiro Maeda?, Hiroyuki Fujiwara® (1. The
University of Tokyo, 2. National Research Institute for
Earth Science and Disaster Resilience)
2:45 PM - 3:00 PM

[S15-11] Moment- Area Scaling Assuming Constant Stress
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Drop from Small to Great Crustal Earthquakes
*Kazuhito Hikima', Akihiro Shimmura' (1. Tokyo
Electric Power Company Holdings, Inc.)
3:00 PM - 3:15 PM

[S15-12] Source Model of the 2008 Northern lwate
Intraslab Earthquake using Ground Motion
Records in Wide Area
*Shuji Kumagai1, Shinya Tanakaz, Kensuke Arai® (1.
Tohoku Electric Power Co.,Inc., 2. TOKYO ELECTRIC
POWER SERVICES CO.,LTD., 3. SHIMIZU
CORPORATION)
3:15PM - 3:30 PM

[S15-13] Pseudo point-source model with variable corner
frequency: application to the Miyagi-Oki
earthquake of 26 May, 2003
*Yosuke Nagasaka', Atsushi Nozu' (1.Port and
Airport Research Institute)

3:30 PM - 3:45 PM

Room A | General session | S15. Strong Ground Motion and Earthquake
Disaster

[S15]PM-3

chairperson:Naoki Hayashimoto(Japan Meteorological Agency),
Kenji Kanjo(Takamisawa Cybernetics Co.Ltd.)

4:00 PM - 5:15 PM ROOM A (Clock Tower Centennial Hall)

[S15-14] Utilization of OBS data for Earthquake Early
Warning
*Naoki Hayashimoto1, Jun Akutagawa1, Keishi
Noguchi1, Ken Moriwaki1, Masahiko Morimoto1,
Kuninori Okamoto1, Yuki Koderaz, Koji Tamaribuchiz,
Mitsuyuki Hoshibaz, Takeshi Nakamura3, Takashi
Kunugi3, Shin Aoi® (1. Japan Meteorological Agency,
2. Meteorological Research Institute, 3. National
Research Institute for Earth Science and Disaster
Resilience)
4:00 PM - 4:15 PM

[S15-15] Application of the Japanese Earthquake Early
Warning Method (IPF method) to the 2018
Hualien earthquake in Taiwan
*Masumi Yamada1, Dayi Chenz, Koji Tamaribuchi® (1.
DPRI, Kyoto University, 2. CWB, Taiwan, 3. MRI)
4:15 PM - 4:30 PM

[S15-16] Estimation of fault geometry to obtain an
accurate seismic intensity in real time
*YING XIAO', Masumi Yamada® (1. Key Laboratory of
Earthquake Engineering and Engineering Vibration,

Institute of Engineering Mechanics, China Earthquake
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Administration, 2. DPRI, Kyoto University)
4:30 PM - 4:45 PM

[S15-17] Is Mw so useful for earthquake early warning? :
from viewpoint of real-time prediction of ground
motion
*Mitsuyuki Hoshiba' (1. Meteorological Research
Institute, JMA)
4:45 PM - 5:00 PM

[S15-18] Importance of the high-density observation for
seismic strong motion disaster prevention
*keniji kanjo1, isao takahashi1, yoshinori shinohara1,
rami ibrahim' (1. Takamisawa Cybernetics Co.Ltd.)

5:00 PM - 5:15 PM
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Mon. Sep 16, 2019

ROOM B

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

[SO9]AM-1

chairperson:Kaoru Sawazaki(NIED), Koichiro Obana(JAMSTEC)
9:30 AM - 10:30 AM ROOM B (Symposium Hall, International
Science Innovation Building)

[S09-01] Derivation of probability density function for
interval maximum amplitude of continuous
seismogram
*Kaoru SAWAZAKI' (1. National Research institute for
Earth Science and Disaster Resilience )

9:30 AM - 9:45 AM

[S09-02] Focal mechanisms of aftershocks and stress field
in the focal area of the 2018 Hokkaido Eastern
Iburi earthquake
*Yuki Susukida1, Kei Katsumata1, Masayoshi
Ichiyanagi', Mako Ohzono', Hiroshi Aoyama', Ryo
Tanaka1, Masamitsu Takada1, Teruhiro Yamaguchi1,
Kazumi Okada1, Hiroaki Takahashi1, Shin'ichi Sakaiz,
Satoshi Matsumoto3, Tomomi Okada4, Toru
Matsuzawa4, Shuichiro Hirano5, Toshiko TerakawaG,
Shin'ichiro Horikawa®, Masahiro Kosuga’, Hiroshi
Kataog, Yoshihisa Iios, Airi Nagaokag, Noriko Tsumurag,
Tomotake Uenom, the Group for the Aftershock
Observations of the 2018 Hokkaido Eastern Iburi
Earthquake (1. Institute of Seismology and
Volcanology, Faculty of Science, Hokkaido University,
Sapporo, Japan, 2. Earthquake Research Institute,
University of Tokyo, Tokyo, Japan, 3. Institute of
Seismology and Volcanology, Kyushu University,
Fukuoka, Japan, 4. Research Center for Prediction of
Earthquakes and Volcanic Eruptions, Tohoku
University, Sendai, Japan, 5. Nansei-Toko Observatory
for Earthquakes and Volcanoes, Graduate School of
Science and Engineering, Kagoshima University,
Kagoshima, Japan, 6. Earthquake and Volcano
Research Center, Graduate School of Environmental
Studies, Nagoya University, Nagoya, Japan, 7.
Earthquake and Volcano Observatory, Hirosaki
University, Hirosaki, Japan, 8. Disaster Prevention
Research Institute, Kyoto University, Kyoto, Japan, 9.
Department of Earth Science, Faculty of Science,
Chiba University, Chiba, Japan, 10. National Research

Institute for Earth Science and Disaster Resilience,
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Tsukuba, Japan)
9:45 AM - 10:00 AM

[S09-03] Seismicity in the Japan Trench outer-rise region
off Miyagi based on OBS observations
*Koichiro Obana1, Tsutomu Takahashi1, Yojiro
Yamamoto1, Gou Fujie1, Yasuyuki Nakamura1, Seiichi
Miura', Shuichi Kodaira' (1. JAMSTEC)
10:00 AM - 10:15 AM

[S09-04] Improvements of seismic activity model for
probabilistic seismic hazard assessment
*Nobuyuki Morikawa', Jun'ichi Miyakoshi?, Hiroyuki
Fujiwara' (1. NIED, 2. Ohsaki Research Institute,
Inc.)

10:15AM - 10:30 AM

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

[SO9]AM-2

chairperson:Kazuyoshi Nanjo(University of Shizuoka), Kohei
Nagata(MRI)

10:45 AM - 12:00 PM ROOM B (Symposium Hall, International
Science Innovation Building)

[S09-05] Seismicity prior to the July 2019 southern
California M7.1 earthquake
*Kazuyoshi Z. Nanjo' (1. University of Shizuoka)
10:45 AM - 11:00 AM

[S09-06] Successively occurring large earthquakes in the
world (2) -Successive occurrence and
simultaneous occurrence of same class
earthquakes-
*Tetsuo Hahsimoto', Takashi Yokota®? (1.
Meteorological Research Institute, 2. Aichi Institue of
Technology)
11:00 AM - 11:15 AM

[S09-08] Temporal change in size distribution of the
earthquakes around large earthquakes in the
continental crust of Japan
*Kohei NAGATA! (1. Meteorological Research
Institute)
11:30 AM - 11:45 AM

[S09-09] Variation of activity of felt aftershocks: An
application of the modified Omori formula to
aftershocks of the 2019 off Yamagata
earthquake
*Kentaro Hattori, Ichiro Nakanishi' (1. Kyoto Univ.)

11:45 AM - 12:00 PM
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Room B | General session | SO9. Statistical seismology and underlying
physical processes

[SO9]PM-2

chairperson:Makoto Matsubara(NIED), Masahiro Kosuga(Hirosaki
University)

2:45 PM - 3:45 PM ROOM B (Symposium Hall, International
Science Innovation Building)

[S09-10] Small repeating earthquake beneath the Tokai
region
*Makoto Matsubara1, Hiroshi Sato® (1. National
Research Institute for Earth Science and Disaster
Resilience, 2. Earthquake Research Institute, the
University of Tokyo)
2:45 PM - 3:00 PM

[SO09-11] Spatio-temporal distributions and activities of
deep low-frequency earthquakes in volcanic
regions all over Japan
*Ryo Kurihara1, Kazushige Obara1, Akiko Takeo1,
Yusaku Tanaka' (1. Earthquake Research Institute,
The University of Tokyo)
3:00PM - 3:15PM

[S09-12] Low-frequency aftershocks of the 2008 Iwate-
Miyagi Nairiku earthquake revisited
*Masahiro Kosuga' (1. Graduate School of Science
and Technology, Hirosaki University)
3:15PM - 3:30 PM

[SO09-13] Migration of microseismicity and subsequent
aseismic adiabatic expansion after the
termination of injection in Okuaizu Geothermal
Field
*Kyosuke Okamoto1, Li Yi2, Hiroshi Asanuma1, Takashi
Okabe®, Yasuyuki Abe”, Masatoshi Tsuzuki® (1. AIST,
2. Osaka University, 3. GERD, 4. OAG, 5. JOGMEC)
3:30 PM - 3:45PM

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

[SO9]PM-3

chairperson:Takane Hori(JAMSTEC), Hisahiko Kubo(NIED)
4:00 PM - 5:15 PM ROOM B (Symposium Hall, International
Science Innovation Building)

[S09-14] A mechanical model of regular and slow
earthquakes
*Takane Hori' (1. JAMSTEC)
4:00 PM - 4:15 PM

[SO09-15] Patch distributions of tremors and growth
process of ETS.

*Keita Nakamoto1, Yoshihiro Hiramatsu1, Takahiko
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Uchidez, Kazutoshi Imanishi? (1. Univ. of Kanazawa,
2. AIST)
4:15 PM - 4:30 PM

[S09-16] Spatial properties of slow earthquake activity
and its geophysical and geological environment
*Kazushige Obara' (1. Earthquake Research Institute,
the University of Tokyo)
4:30 PM - 4:45 PM

[S09-17] Spatial relationship between rupture area of two
large inter-plate aftershocks of the 2011 Tohoku
earthquake and slow-earthquake activity
*Hisahiko Kubo1, Tomoaki Nishikawa® (1. National
Research Institute for Earth Science and Disaster
Resilience, 2. Disaster Prevention Research Institute,
Kyoto University)
4:45 PM - 5:00 PM

[SO09-18] Spatial distribution of b-values related to slow
earthquakes in the area encompassing the Kii-
Peninsula and Hyuga-nada regions, Japan
*Keita Chiba' (1. Institute of Seismology and
Volcanology, Faculty of Science, Kyushu University )

5:00 PM - 5:15 PM
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Mon. Sep 16, 2019

ROOM C

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

[SO3]AM-1

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

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

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

9:30 AM - 9:45 AM

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

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

10:00 AM - 10:15 AM

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

10:15AM - 10:30 AM

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

[SO3]AM-2

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

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

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

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

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

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

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

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

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

[SO3]PM-2

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

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

[SO3-11] Preliminary Report of the GNSS-Acoustic
Observation Using the Wave Glider to Detect the
Seafloor Crustal Deformation
*Takeshi linuma', Motoyuki Kido?, Yusaku Ohta®,
Tatsuya Fukuda1, Fumiaki Tomita1, lwao Ueki' (1.
Japan Agency for Marine-Earth Science and
Technology (JAMSTEC), 2. International Research
Institute of Disaster Science, Tohoku University, 3.
Graduate School of Science, Tohoku University)
3:00PM - 3:15PM

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

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

3:30PM - 3:45PM

Seismological Society of Japan Fall Meeting

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

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

4:15PM - 4:30 PM

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

[SO3]PM-3

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

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

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

[S19]PM-3

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

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

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

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

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

4:45 PM - 5:00 PM

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

5:00 PM - 5:15 PM
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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

©Seismological Society of Japan

Seismological Society of Japan Fall Meeting

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
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[S02-09]
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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 P

Poster session (Sept. 16th) | General session | SO1. Theory and Analysis
Method

SO1P
5:15 PM - 6:45 PM ROOM P (International Conference Halls Il
and llI)

[SOT1P-01] The fundamental nature of a transient elastic
response to prompt gravity perturbations
*NOBUKI KAME', Masaya Kimura' (1. Earthquake
Research Institute, The University of Tokyo)
5:15 PM - 6:45 PM

[SOT1P-02] Comparison between ray paths calculated by
the pseudo-bending method and those
calculated by the shortest path method
*Shoji Sekiguchi1 (1. National Research Institute for
Earth Science and Disaster Resilience)
5:15PM - 6:45 PM

[SOTP-03] XFEM simulation of rupture direction on
branching fault
*Daiki Yamashita', Hiroyuki Goto', Sumio Sawada'

(1. Dynamics of Foundation Structures, Disaster

Prevention Research Institute, Kyoto university)
5:15PM - 6:45 PM

[SO1P-04] Numerical simulations of weak localization of
scalar waves based on the finite difference
method
*Masanobu Sato1, Jun Kawahara' (1. Graduate
School of Science and Engineering, lIbaraki
University)
5:15PM - 6:45 PM

[SO1P-05] Estimation of surface wave velocities by using
the rotation and divergence of seismic
wavefield in the Kanto sedimentary basin
*Kaori Shimazu1, Kazuo Yoshimoto1, Shunsuke
Takemura® (1. Graduate School of Nanobioscience,
Yokohama City University, 2. Earthquake Research
Institute, The Univercity of Tokyo)
5:15 PM - 6:45 PM

[SO1P-06] Fractional fluctuation of crustal medium
parameter and seismic amplitude fluctuation: A
study based on finite-difference simulations
*Kazuo Yoshimot01, Shunsuke Takemura® (1.
Yokohama City University, 2. Earthquake Research

Institute, The University of Tokyo)

©Seismological Society of Japan
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5:15PM - 6:45 PM

[SO1P-07] Spatial variation of seismic response due to the
Kanto sedimentary basin inferred from
teleseismic S waves
*Yue Nakagawa1, Kazuo Yoshimoto1, Shunsuke
Takemura® (1. Yokohama City University, 2.
Earthquake Research Institute, The University of
Tokyo)
5:15PM - 6:45 PM

[SOT1P-08] Relation between temporal variation on Auto
Correlation Function of Ocean-Bottom
Seismometers' records and wind vectors above
the sea
*Miyuu Uemura1, Yoshihiro Itoz, Kazuaki Ohtaz, Ryota
Hino®, Masanao Shinohara® (1. Graduate School of
Science, Kyoto University, 2. Disaster Prevention
Research Institute, Kyoto University, 3. Intemational
Research Institute of Disaster Science, Tohoku
University, 4. Earthquake Research Institute, Tokyo
University)
5:15PM - 6:45 PM

[SOTP-09] One-step waveform inversion of ScS
reverberations for the upper mantle
discontinuity.
*Jumpei Maruyama1, Hitoshi Kawakatsu1, Nozomu
Takeuchi' (1. Earthquake research institute, the
University of Tokyo)
5:15PM - 6:45 PM

Poster session (Sept. 16th) | General session | SO2. Seismometry and
Monitoring System

SO02P
5:15 PM - 6:45 PM ROOM P (International Conference Halls Il
and IlI)

[SO2P-01] Performance Investigation of The JMA Strong
Motion Velocity-type Seismographs
*Masayuki Tanaka1, Akio Katsumata' (1.
Meteorological Research Institute)
5:15PM - 6:45 PM

[SO2P-02] The development of a spread type seismic
intensity meter equipped with an MEMS
acceleration sensor and the application.
*Jun Uchida1, Masahiro Ooiz, Kaoru Yoshioka3,
Yoshiya Ouchi1, Keizo Motohashi' (1. Kinkei System
Corporation, 2. National Research Institute for Earth
Science and Disaster Resilience, 3. Chiba Prefectural

Goverment)
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5:15 PM - 6:45 PM 5:15 PM - 6:45 PM

[SO2P-03] Basic Characteristics of Accelerometer made

Poster session (Sept. 16th) | General session | SO3. Crustal Deformation,
GNSS, Gravity

. 2 . 3 wig: .
Shigeo Matsuda“, Kazuyuki Nakasendo®, *Hitoshi SO3P

with Crystal Oscillator (Part 2)

Morikawa1, Kahori Iiyama1 (1. Tokyo Institute of 5:15 PM - 6:45 PM ROOM P (International Conference Halls Il

Technology, 2. Clover Tech Inc., 3. Seiko Epson and Ilf)

Corporation)

5:15PM - 6:45 PM

[SO3P-01] Detection of vertical motion caused by 2018

Boso slow slip using ocean bottom pressure

[SO2P-04] Experimental observation toward the
gauges

realization of low-cost and high-density strong-
motion observation network (2)

*Takashi Akazawa1, Takamori Ito? (1. Geo-Research
Institute, 2. aLab Inc.)

5:15PM - 6:45 PM

[SO2P-05] Seismic observation using fiber optics and DAS

at Azuma volcano - Estimation of
heterogeneities using a dense observation
*Kentaro Emoto1, Takeshi Nishimura1, Hisashi
Nakahara1, Satoshi Miura1, Mare Yamamoto1,
Shunsuke Sugimura1, Takahiro Ueda1, Ayumu
Ishikawa', Tsunehisa Kimura® (1. Graduate School
of Science, Tohoku University, 2. Schlumberger)

5:15PM - 6:45 PM

[SO2P-06] Construction of the seismic observation

network around the Sea of Genkai, northwest
Kyushu, Japan

*Manami Nakamoto1, Yoshihiro Sawada1, Keiji
Kasahara1, Panayotopoulos Yannis1, Shutaro Sekine1,
Shintaro Abe' (1. Association for the Development
of Earthquake Prediction)

5:15PM - 6:45 PM

[S02P-07] Development of a WIN/WIN32 format seismic

waveform data reader
*Takuto Maeda' (1. Graduate School of Science and
Technology, Hirosaki University)

5:15PM - 6:45 PM

[SO2P-08] Development of software for strong-motion

seismometers using RaspberryPi
*Takamori Ito’ (1. aLab Inc.)

5:15 PM - 6:45 PM

[SO2P-09] An investigation into the optimal number of

bins for phase picking based on the
probabilistic density function of seismic wave
amplitudes

*Mitsutaka Patrick Oshima', Hiroshi Takenaka® (1.

Shimizu Corporation, 2. Okayama University)

©Seismological Society of Japan

*Koichi Murata1, Toshinori Sato1, Hajime Shiobaraz,
Tomoaki Yamada?, Masanao Shinohara® (1. Chiba
University, 2. ERI)

5:15PM - 6:45 PM

[SO3P-02] Characteristics of laser extensometers and their

detection ability of slow slips

*Akio Katsumata1, Akiteru Takamoriz, Akito Arayaz,
Masayuki Tanaka' (1. Meteorological Research
Institute, JMA, 2. Univ. of Tkyo)

5:15 PM - 6:45 PM

[SO3P-03] Systematic detection of slow slip events in

Kanto, Japan

*Ryota Takagi1, Naoki Uchida1, Kazushige Obara® (1.
Graduate School of Science, Tohoku University, 2.
Earthquake Research Institute, The University of
Tokyo)

5:15 PM - 6:45 PM

[SO3P-05] Earthquake potential in Costa Rica based on

GNSS observations using three scenarios for
the geometry of the Central Costa Rica block.
*Luis Alejandro Carvajal Soto’, Takeo Ito?, Marino
Protti3, Hiroshi Kimura' (1. Graduate School of
Environmental Studies, Nagoya University, 2.
Earthquake and Volcano Research Center, Nagoya
University, 3. Observatorio Vulcanolégico y Sismolog
ico de Costa Rica (OVSICORI), Universidad Nacional
de Costa Rica)

5:15 PM - 6:45 PM

[SO3P-06] Postseismic vertical movement in the past 25

years since the 1993 Hokkaido-Nansei-Oki

Earthquake in the Okushiri Island

*Masanobu Shishikura', Takahiro Miyauchi?, Tomoo

Echigog, Tanio Ito4, Ryoyu Arais, Yoshio Soeda6,

Daisuke Takeda7, Satoshi Kuribatashig, Taiiku

Kobayashig, Hideaki Maemokuw, Yuzuko Tsukahara®
(1. National Institute of Advanced Industrial Science

and Technology, 2. Chiba University, 3. Geo-
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Research Institute, 4. Association for the
Development of Earthquake Prediction, 5. Kawasaki
Geological Engineering Co. Ltd., 6. West Japan
Engineering Consultants, Inc., 7. PASCO
CORPORATION, 8. Tokushima Prefecture, 9.
Kanagawa Prefecture, 10. Hosei University)
5:15PM - 6:45 PM

[SO3P-07] Development of a real-time buoy observation
system for tsunami and crustal displacement
and its bottom pressure continuous records
*Narumi Takahashi1, Kentaro Imaiz, Motoyuki Kido3,
Yusaku Ohta®, Tatsuya Fukudaz, Yasuhisa Ishiharaz,
Hiroshi Ochi?, Ryota Hino® (1. National Research
Institute for Earth Science and Disaster Resilience, 2.
Japan Agency for Marine-Earth Science and
Technology, 3. Tohoku University)
5:15 PM - 6:45 PM

[SO3P-08] Deployment of new GNSS-A seafloor geodetic
observation stations in 2019
*Yuto Nakamura1, Tadashi Ishikawa1, Shun-ichi
Watanabe', Yusuke Yokota® (1. Hydrographic and
Oceanographic Department, Japan Coast Guard, 2.
Institute of Industrial Science, University of Tokyo)
5:15PM - 6:45 PM

[SO3P-09] Gravity change due to glacier melting in
Southeast Alaska: numerical modeling and
resultant viscoelastic structure

T (1. Kyoto

*Kazuhiro Naganawa1, Takahito Kazama
University)
5:15 PM - 6:45 PM

[SO3P-10] Convergence boundary and velocity between
Amur and Okhotsk plates in northern Hokkaido
inferred by GNSS velocity data
*Chihiro |to1, Hiroaki Takahashiz, Mako thonoz,
Nikolay Vasilenko3, Alexander Prytkov3 (1. Graduate
School of Science, Hokkaido University, 2. Institute of
Seismology and Volcanology, Graduate of Science,
Hokkaido University, 3. Institute of Marine Geology
and Geophysics, Russian)
5:15PM - 6:45 PM

[SO3P-11] Post-seismic crustal deformation on the Aso
caldera associated with the 2016 Kumamoto
earthquake based on PALSAR-2 time-series
analysis
*Yuji Himematsu', Taku Ozawa' (1. National

Research Institute for Earth Science and Disaster

©Seismological Society of Japan
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Resilience)
5:15 PM - 6:45 PM
[SO3P-12] GNSS observation at southern Kyushu active
shear zone and numerical modeling
*Tsuyoshi Watanabe1, Koichi Asamori' (1. JAEA,
Tono Geoscience Center)
5:15PM - 6:45 PM
[SO3P-13] EnKF estimation of viscoelastic deformation
and viscosity structure - Numerical experiments
*Makiko Ohtani' (1. GSJ, AIST)
5:15 PM - 6:45 PM
[SO3P-14] Estimation on fault slip distributions through
viscoelastic inversion using Reversible-jump
MCMC
*Fumiaki Tomita1, Takeshi Iinuma1, Ryoichiro Agata1,
Takane Hori' (1. Japan Agency for Marine-Earth
Science and Technology)
5:15 PM - 6:45 PM
[SO3P-15] The effect of rheology and geometry on
postseismic deformation
*Hiroyuki Hoshino', Shin'ichi Miyazaki', Makiko
Ohtani?, Kazuro Hirahara® (1. Kyoto University
Graduate School, 2. National Institute of Advanced
Industrial Science and Technology, 3. Kagawa
University)

5:15PM - 6:45 PM

Poster session (Sept. 16th) | General session | SO5. Geothermal Science

SO5P
5:15 PM - 6:45 PM ROOM P (International Conference Halls Il
and Il1)

[SO5P-01] Seismic study using optical fiber and surface
seismometers in the Medipolis geothermal field
located in southern Kyushu
*Junzo Kasahara1'2, Yoko Hasada3'2, Haruyasu
Kuzumez, Yoshihiro Fujise4, Hitoshi Mikada5, Keigo
Yamamoto® (1. Shizuoka University, 2. ENAA
(Engineering Advancement Association of Japan), 3.
Daiwa Exploration and Consulting Co. Ltd., 4. WELMA
Co. Ltd., 5. Kyoto University)

5:15 PM - 6:45 PM

Poster session (Sept. 16th) | General session | SO9. Statistical seismology
and underlying physical processes

SO9P
5:15 PM - 6:45 PM ROOM P (International Conference Halls Il
and Ill)
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[SO9P-01] Detection and relocation of shallow very low-
frequency earthquakes along the Nankai
Trough based on cross-correlation analysis
*Shunsuke Takemura1, Youichi Asanoz, Takanori
Matsuzawaz, Akemi Nodaz, Tatsuya Kubotaz,
Katsuhiko Shiomi? (1. Earthquake Research
Institute, the University of Tokyo, 2. National
Research Institute for Earth Science and Disaster
Resilience)
5:15PM - 6:45 PM

[SO9P-02] Comprehensive detection of very low
frequency earthquakes in southwest Japan
*Satoru Baba1, Shunsuke Takemura1, Kazushige
Obara' (1. Earthquake Research Institute, the
University of Tokyo)
5:15PM - 6:45 PM

[SO9P-03] Application of a tremor detection method to
the OBS data in Suruga bay
*Takahito Nishimiya1, Akio Kobayashi1, Koji
Tamaribuchi1, Hisatoshi Baba® (1. Meteorological
Research Institute, 2. Tokai University)
5:15PM - 6:45 PM

[SO9P-04] Distribution of shallow very low frequency
earthquakes influenced by a subducting-ridge
*Akiko Toh1, Wan-Jou Chenz, Wu-Cheng Chiz, Doug
Dreger’, Satoshi Ide' (1. Univ. of Tokyo, 2.
Academia Sinica, 3. UC Berkeley)
5:15PM - 6:45 PM

[SO9P-05] Trial detection of tremor in eastern Aichi in
1980s using analog seismograms of the Kanto-
Tokai observation network
*Takanori Matsuzawa1, Tetsuya Takeda' (1. National
Research Institute for Earth Science and Disaster
Resilience)
5:15 PM - 6:45 PM

[SO9P-06] Earthquake activity following very low-
frequency earthquakes in the central Ryukyu
Trench
*Mamoru Nakamura' (1. Faculty of Science,
University of the Ryukyus)
5:15 PM - 6:45 PM

[SO9P-07] Spatial distribution of the variation in
characteristic amplitudes of deep low
frequency tremors accompanied by L-SSEs.
*Keita Nakamoto1, Yoshihiro Hiramatsu1, Takanori

Matsuzawa® (1. Univ. of Kanazawa, 2. NIED)

©Seismological Society of Japan

[SO9P-08]

[SO9P-09]

[SO9P-10]

[SO9P-11]

[SO9P-12]

[SO9P-13]

Seismological Society of Japan Fall Meeting

5:15PM - 6:45 PM

Spatio-temporal characteristics of deep low-
frequency earthquakes beneath Zao volcano
*Takuma Ikegaya1, Mare Yamamoto' (1. Tohoku
University)

5:15PM - 6:45 PM

Numerical modeling of characteristic
waveforms of deep low-frequency earthquakes
in volcanic areas: effect of wave resonance
*Taichi Haruyama1, Masahiro Kosuga1, Takuto
Maeda' (1. Graduate School of Science and
Technology, Hirosaki University)

5:15PM - 6:45 PM

Realtime monitoring of seismicity anomaly
around Japan using the ETAS model

*Tomoaki Nishikawa1, Takuya Nishimura' (1.
Disaster Prevention Research Institute, Kyoto
University)

5:15PM - 6:45 PM

Small repeating earthquake activities in the
inland areas of the Japanese Islands

*Toshihiro Igarashi’ (1. Earthquake Research
Institute, The University of Tokyo)

5:15 PM - 6:45 PM

Characteristics of similar earthquakes in the
northern part of the Nansei Islands determined
by ocean bottom seismometer data

*Yukihiro Nakatani1, Hiroshi Yakiwara1, Shuichiro
Hirano1, Reiji Kobayashi1, Hiroki Miyamachi1, Shigeru
Nakao1, Kazunari Uchidaz, Takeshi Matsushimaz,
Hiroshi Shimizuz, Yusuke Yamashita3, Kazuo
NakahigashiA, Tomoaki Yamadas, Hideji Abeﬁ,
Masanao Shinohara® (1. Kagoshima Univ., 2. Kyushu
Univ., 3. DPRI, Kyoto Univ., 4. Tokyo Univ. of Marine
Sci. &Tech., 5. ERI, UTokyo (now at JMA), 6. ERI,
UTokyo)

5:15PM - 6:45 PM

Estimation of a plate boundary derived from
seismic observations on sea bottom and land in
and around northern part of Nansei Syoto
islands (6)

*Hiroshi Yakiwara1, Yukihiro Nakatani1, Shuichiro
Hirano1, Reiji Kobayashi1, Hiroki Miyamachi1, Shigeru
Nakao1, Yusuke Yamashitaz, Kazunari Uchida4,
Takeshi Matsushima4, Hiroshi Shimizu4, Kazuo

Nakahigashi5, Kodo Umakoshi3, Hideji AbeG, Satoshi
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IkezawaG, Yoshihito Suwa7, Tomoaki Yamada7,
Masanao Shinohara® (1. Kagoshima Univ., 2. DPRI,
Kyoto Univ., 3. Nagasaki Univ., 4. Kyushu Univ., 5.
Tokyo Univ. of Marine Sci. &Tech., 6. ERI, Univ. of
Tokyo, 7. ERI, Univ. of Tokyo (now at JMA))
5:15PM - 6:45 PM

[SO9P-14] Role of pore fluid pressure in aftershock

occurrence of the 2016 Kumamoto earthquake
*Kodai Nakagomi1, Toshiko Terakawa1, Satoshi
Matsumotoz, Takahiro Ohkura3, Kazutoshi Imanishi4,
Masayuki Yoshimi4, Takahiko UchideA, Group for
urgent joint seismic observation of the 2016
Kumamoto earthquake® (1. Graduate School of
Environmental Studies, Nagoya University, 2. Institute
of Seismology and Volcanology, Kyushu University, 3.
Aso Volcanological Laboratory, Institute for
Geothermal Sciences, Graduate School of Science,
Kyoto University, 4. National Institute of Advanced
Industrial Science and Technology, 5. Group for
urgent joint seismic observation of the 2016
Kumamoto earthquake)

5:15 PM - 6:45 PM

[SO9P-15] The seismic activity at 13 km or more depth

range around the hypocentral area of the 2016
Kumamoto earthquake sequence

*Ayaho Mitsuoka1, Satoshi Matsumotoz, Azusa Shitoz,
Group for urgent joint seismic observation of the
2016 Kumamoto earthquake (1. Department of
Earth and Planetary Sciences, Graduate School of
Science, Kyushu University, 2. Institute of Seismology
and Volcanology, Faculty of Sciences, Kyushu
University)

5:15PM - 6:45 PM

[SO9P-16] Characteristics of Source Parameter for

Aftershocks of the 2016 Kumamoto Earthquake
Estimated by the Coda Spectral Ratio Method
*Naoto Maesako1, Satoshi Matsumotoz, Ayaho
Mitsuoka1, Group for Urgent Joint Seismic
Observation of the 2016 Kumamoto Earthquake (1.
Department of Earth and Planetary Sciences,
Graduate School of Science, Kyushu University, 2.
Institute of Seismology and Volcanology, Faculty of
Sciences, Kyushu University)

5:15PM - 6:45 PM

[SO9P-17] Inelastic deformation in the lower crust and

seismic activity of the Kyushu, Japan

©Seismological Society of Japan
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*Yuhei Yuasa1, Satoshi Matsumotoz, Shigeru Nakao3,
Takeshi Matsushimaz, Takahiro Ohkura®* (1.
Department of Earth and Planetary Sciences,
Graduate School of Science, Kyushu University , 2.
Institute of Seismology and Volcanology, Faculty of
Science, Kyushu University, 3. Department of Earth
and Environmental Sciences, Graduate School of
Science and Engineering, Kagoshima University, 4.
Aso Volcanological Laboratory, Institute for
Geothermal Sciences, Graduate School of Science,
Kyoto University)

5:15 PM - 6:45 PM

[SO9P-18] Waveform twins of equal time difference in

seismic ambient noise

*Kei Katsumata', Masayoshi Ichiyanagi' (1. Institute
of Seismology and Volcanology, Faculty of Science,
Hokkaido University)

5:15PM - 6:45 PM

[SO9P-19] Evaluation of automatic hypocenter

determination (PF method) using dense ocean
bottom seismographs

*Koji Tamaribuchi1, Yuriko Iwasakiz, Kazuhiro Iwakiriz,
Hiroshi Ueno? (1. Meteorological Research Institute,
2. Japan Meteorological Agency)

5:15 PM - 6:45 PM

[SO9P-20] Temporal change in near-source seismic

velocity in an earthquake region due to the
pore pressure change after the 2011 Tohoku-
oki earthquake

*Keisuke Yoshida Yoshida1, Akira Hasegawa1, Yohei
Yukutakez, Toru Matsuzawa' (1. Research Center
for Prediction of Earthquakes and Volcanic Eruptions,
Tohoku University, 2. Hot Springs Research Institute
of Kanagawa Prefecture)

5:15PM - 6:45 PM

[SO9P-21] Temporal changes in the scattered wave

packets associated with earthquake swarm

activity beneath the Moriyoshi volcano

*Yuta Amezawa', Masahiro Kosuga', Takuto Maeda'
(1. Graduate School of Science and Technology,

Hirosaki University)

5:15PM - 6:45 PM

[SO9P-22] Observation of Microearthquake around

Tokuyama Dam (3rd Report)
*Takayuki SANO', Mamoru TSUKAMOTO", Hideki
SODA?, Takashi MITSUZUKA®, Fumiaki KANTOH?,
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Hiroshi KATAO* (1. Japan Water Agency, 2. Japan
Institute of Country-ology and Engineering, 3.
Chishitsu Keisoku Co., Ltd., 4. Disaster Prevention
Research Institute, Kyoto University)
5:15 PM - 6:45 PM

[SO9P-23] Uncertainty quantification via large-scale
4DVar data assimilation for frictional
inhomogeneity in a slow-slipping fault
*Shin-ichi Ito1’2, Masayuki Kano3, Hiromichi Nagao1’2

(1. Earthquake Research Institute, The University of

Tokyo, 2. Graduate School of Information Science
and Technology, The University of Tokyo, 3. Graduate
school of Science, Tohoku University)
5:15 PM - 6:45 PM

[SO9P-24] High-accuracy mechanism and non-double
couple component detection in the focal area
of the 2000 Western Tottori earthquake(M7.3)
*Yuto Hayashida1, Satoshi Matsumotoz, Yoshihisa
Iiog, Shin'ichi Sakai4, Aitaro Kato4, Group for "0.1
Manten" hyper dense seismic observation (1.
Department of Earth and Planetary Sciences,
Graduate School of Science, Kyushu University, 2.
Institute of Seismology and Volcanology, Faculty of
Sciences, Kyushu University, 3. Disater Prevention
Research Institute, Kyoto University, 4. Earthquake
Research Institute, the University of Tokyo)
5:15PM - 6:45 PM

[SO9P-25] Stress tensor inversion in the focal area of the
2016 M, 7.8 Kaikoura earthquake, New
Zealand (2)
*Miu Matsuno1, Tomomi Okada1, Satoshi
Matsumotoz, Yuta Kawamuraz, Yoshihisa |io3, Tadashi
Sato', Stephen C Bannister?, John Ristau®, Martha K
Savage®, Jarg PettingaG, Richard H Sibson’ (1.
Research Center for Prediction of Earthquakes and
Volcanic Eruptions Graduate School of Science,
Tohoku University, 2. Institute of Seismology and
Volcanology, Faculty of Sciences, Kyushu University,
3. Disaster Prevention Research Institute, Kyoto
University, 4. GNS Science, New Zealand, 5. Victoria
University of Wellington, Wellington, New Zealand, 6.
University of Canterbury, Christchurch, New Zealand,
7. University of Otago, Dunedin, New Zealand)
5:15 PM - 6:45 PM

[SO9P-26] Spatiotemporal characteristics of aftershock
activity of the 2011 M9 Tohoku earthquake

©Seismological Society of Japan
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*MEITONG DUAN", Takuji Yamda' (1. Ibaraki
University)
5:15PM - 6:45 PM

[SO9P-27] Spatio-temporal clustering of successive
earthquakes in Japan: analyses of JMA
catalogue
*Thystere Matondo Bantidi1, Takeshi Nishimura' (1.
Tohoku University)
5:15PM - 6:45 PM

[SO9P-28] Estimating seismic moment of inland
earthquakes using the Hi-net and the F-net
record
*Tomotake UENO', Tatsuhiko SAITO', Akemi NODA'

(1. NIED)

5:15 PM - 6:45 PM

[SO9P-29] Aftershock areas of inland earthquakes in Japan
*Sachiko Tanaka1, Tatsuhiko Saito1, Akemi Noda'

(1. National Research Institute for Earth Science

and Disaster Resilience)
5:15 PM - 6:45 PM

[SO9P-30] Spatial-temporal and seismogram
characteristics of foreshock and aftershock
activities for tsunami earthquakes
*Yifeng Liu', Yoshihiro Ito?, Kazuaki Ohta?, Satoshi
Katakami' (1. Graduate School of Science, Kyoto
University, 2. Disaster Prevention Research Institude,
Kyoto University)
5:15PM - 6:45 PM

Poster session (Sept. 16th) | General session | S15. Strong Ground Motion
and Earthquake Disaster

S15P
5:15 PM - 6:45 PM ROOM P (International Conference Halls Il
and IlI)

[S15P-01] Two-sensor microtremor SPAC method:
potential utility of imaginary spectrum
components
*lkuo Cho' (1. National Institute of Advanced
Industrial Science and Technology)
5:15PM - 6:45 PM

[S15P-02] Migration of seismic scatteres before and after
the 2016 events in Southeastern Korea
*Muhammad Zafar Igbal’?, Tae Woong Chung1 (1.
Sejong University, 2. Microseismic Studies Program
(MSSP), Islamabad, Pakistan)
5:15PM - 6:45 PM

[S15P-03] Seismic response change of a sand soil after
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strong motion, revealed by a laboratory

transmission experiment

*Tsurugi Kakutani', Hironori Kawakata', Shiro Hirano'

(1. Ritsumeikan University)

5:15 PM - 6:45 PM

[S15P-04] Identification of Nonlinear Site Responses of
Vertical Motions Using Strong Motion Records
Observed at the Ground Surface
*Toshimi Satoh' (1. Institute of Technology, Shimizu
Corporation)
5:15 PM - 6:45 PM

[S15P-05] On the liquefaction site distribution of The
2018 Hokkaido Eastern lburi Earthquake and
the examination of damage rate by recent
earthquakes
*Shigeki Senna', Shigeki Senna’ (1. NIED)
5:15 PM - 6:45 PM

[S15P-06] Consideration of seismotectonic province map
by multivariate analysis for sophistication of
probabilistic seismic hazard analysis
*Kozo Onishi1, Takashi Kumamoto1, Kyoko Mori? (1.
Okayama University, 2. Geospatial Information
Authority of Japan)
5:15 PM - 6:45 PM

[S15P-07] A preliminary waveform tomography for the
Tohoku-Oki area of the Japan Trench, Japan,
based on a land-ocean unified 3D structure
model
*Taro Okamoto1, Hiroshi Takenakaz, Takeshi
Nakamura® (1. Department of Earth and Planetary
Sciences, School of Science, Tokyo Institute of
Technology, 2. Graduate School of Natural Science
and Technology, Okayama University, 3. Earthquake
and Tsunami Research Division, National Research
Institute for Earth Science and Disaster Resilience)
5:15 PM - 6:45 PM

[S15P-08] Estimation of strong motion generation area
source model during the 2018 Hokkaido
Eastern lburi earthquake
*Susumu Kurahashi', Kojiro Irikura’ (1. Aichi
Institute of Technology)
5:15 PM - 6:45 PM

[S15P-09] Characterized source model for evaluating
long-period (more than2s-) ground motions
during the 2014 Northern Nagano earthquake
(Mj6.7)

©Seismological Society of Japan
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*Yasuhiro Matsumoto1, Ken Miyakoshiz, Kojiro
Irikura® (1. KOZO KEIKAKU ENGINEERING Inc., 2.
Geo-Research Institute, 3. Aichi Institute of
Technology)
5:15 PM - 6:45 PM

[S15P-10] Source and strong-motion characteristics of the
2017 Puebla, Mexico, intraslab earthquake (M,
7.2) based on a waveform inversion
*Yujia Guo', Ken Miyakoshi', Masato Tsurugi' (1.
Geo-Research Institute)
5:15 PM - 6:45 PM

[S15P-11] Estimation of strong motion generation area of
the 1985 Michoacan, Mexico, earthquake
*Hiroaki Kobayashi1, Kentaro Motoki1, Kenichi Kato1,
Tetsumi Watanabe?, Naoya Ishikawa?®, Yoshiho
Kawai® (1. Kobori Research Complex Inc., 2. Chubu
Electric Power Co., Inc)
5:15 PM - 6:45 PM

[S15P-12] Strong ground motion simulation in the Tokyo
metropolitan area of the 1923 Kanto
earthquake’ s strong motion generation area
*Fumino Suzuki1, Kenichi Kato1, Tetsushi Watanabe1,
Yusuke Tomozawa' (1. KOBORI RESEARCH
COMPLEX)
5:15PM - 6:45 PM

[S15P-13] Examination about setting of outer and inner
fault parameters for near-fault records
simulation at the 2016 Kumamoto earthquake
main shock
*Toshimichi Kido', Masayuki Nagano? (1. Tokyo
University of Science Graduate School, 2. Tokyo
University of Science)
5:15PM - 6:45 PM

[S15P-14] Friction law for shallower region than the
seismogenic layer: Application to characteristic
source model
*Yuko Kase1, Kiyoshi |rie2, Kazuo Danz, Haruhiko
Torita® (1. GSJ, AIST, 2. ORI)
5:15PM - 6:45 PM

[ST15P-15] Implementation of a forward scattering model
in the Numerical Shake Prediction scheme: a
case of 2016 Kumamoto earthquake
*Masashi Ogiso1 (1. Meteorological Research
Institute, Japan Meteorological Agency)
5:15PM - 6:45 PM

[S15P-16] Seismic isolation system for furniture
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*Tesshin Noma1, Syuntaro Hayashi1, Ken'ichi Arai’
(1. Sakae Higashi High School)
5:15PM - 6:45 PM
[S15P-17] Characteristics of strong ground motion
records in the Kochi area
*Nobuyuki Yamada', Makoto Okubo' (1. Kochi
University, Faculty of Science and Technology)

5:15PM - 6:45 PM

Poster session (Sept. 16th) | General session | S18. Education and History
of Seismology

S18P
5:15 PM - 6:45 PM ROOM P (International Conference Halls Il
and Il1)

[S18P-01] Practical lesson of earthquake education for
private nursery school in Wakayama city
*Nobuyuki Yamada' (1. Kochi University, Faculty of
Science and Technology)
5:15PM - 6:45 PM

[S18P-02] The 1944 Tonankai Earthquake and the
Seismology at That Time

T (1. Nagoya University)

*Masayuki Takemura

5:15 PM - 6:45 PM
[S18P-03] Active Fault Research by High School Student,

College Student and Citizen

*Takuo Okamoto' (1. National Institute of

Technology, Fukui College)

5:15 PM - 6:45 PM

Poster session (Sept. 16th) | General session | S19. Seismology General and
Miscellaneous Contribution

S19P
5:15 PM - 6:45 PM ROOM P (International Conference Halls Il
and Ill)

[ST9P-01] On smoothing of time series for high frequency
seismic signal duration measurements
*Tatsuhiko Hara' (1. lISEE, BRI)
5:15 PM - 6:45 PM

[ST9P-02] Another view of the JMA unified catalog
*Shutaro Sekine' (1. Association for the
Development of Earthquake Prediction)
5:15PM - 6:45 PM

[S19P-03] Development of automatic data acquisition
Web application of distributed accelerometer
*Makoto Furuzono' (1. Tokyo Denki University)

5:15PM - 6:45 PM

©Seismological Society of Japan
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award lecture | General session | S20. Award Ceremony and Lecture

[S20]PM-1
chairperson:Kazutoshi Imanishi(AIST), Jun Kawahara(lbaraki University)
Mon. Sep 16, 2019 1:15 PM - 2:25 PM ROOM A (Clock Tower Centennial Hall)

[S20] President speech
1:15PM- 1:18 PM

[S20] Award ceremony
1:18 PM - 1:25 PM

[S20-01] [INVITED]Study on broadband strong ground motion: observed
characteristics and methodology for prediction
*Asako lwaki' (1. National Research Institute for Earth Science and Disaster Resilience)
1:25 PM - 1:45 PM

[S20-02] [INVITED]Data assimilation towards understanding and predicting slip
behavior on subducting plates and reconstructing better seismic
wavefields
*Masayuki Kano' (1. Graduate School of Science, Tohoku University)
1:45 PM - 2:05 PM

[S20-03] [INVITED]Mathematical modeling of interface effects on dynamic rupture
*Shiro Hirano' (1. Dept. Sci. Eng., Ritsumeikan Univ.)
2:05 PM - 2:25 PM

©Seismological Society of Japan
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1:15PM-1:18 PM (Mon. Sep 16, 2019 1:15 PM - 2:25 PM ROOM A)
[S20] President speech

1:18 PM - 1:25 PM (Mon. Sep 16, 2019 1:15 PM - 2:25 PM ROOM A)
[S20] Award ceremony

©Seismological Society of Japan
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Study on broadband strong ground motion: observed characteristics
and methodology for prediction

*Asako lwaki'

1. National Research Institute for Earth Science and Disaster Resilience

S lEL®Ic

MERKIIERMEN SRXREMBF CTHERNMEHL 2 BROKLRBERESALET—ITHS. BEMCET
DRI, KMEROBVWENCZNICESIRROERER %, BMELRL I LH & LRI IR
B ETICEDKHEYIaL—2avIlE>THMTHIETEDHONTEZ. ZOFRT, BEETRE
T EIELRAMRBICEDOWTHREESODERBREZETIMELSREREL D 2HMEICLZ2ENEFRATEZIET
HB, IHIC, MEOREFTREMELBESFHD/NTY X EERBMICETIVIET 52 & THE/NY — KM
N h, ZZICHENFELZMKLZEONMME) R V5 ME 5.
BEEBOMRIGEARROMPAIREICHZ2EZNAEAFEANSE, REMBEECHEENNDTE, &
EFFUAOEANSIITZOENT L ETEICEET S, FAEBTIIBREHNORRIEEL S FHETIVEBEIC
D2WC, BBEDZINEFTORYMEAPELOMEBALAREREHOETHENL, SHOBEICODWVWTHM
n7-u.

- IHIBTORES

AOEHESHENER T Z2RETOZ K IEEFEAIZBMICMHET 2. THEATIKEEREEDEVWHERT
WERIIBIEL, FLAERILELEHN TV THRFICARI~#W U LORBPMESHNRIEERRKT S &
PHLNTHEY, TNLHERTEHFPRMDZ - = RTHA TEEDFEZE < Z1F % (e.g. Kawase and Aki
1989; Frankel 1993). ZD& D BMEHHICOWVWTIIMTEEETIOBEBEE ZhERAWHEREGEY
Tal—YarvhiThnTEk(eg. lwata et al. 2008; Koketsu et al. 2012). EiR - # FEEETFILICE DL
HEREEY I AL —YaVEETIVERBEORAEL SHRQIMULORASESEICRST, Zh& V) EEH
OHETRERVICETIVESNAVWEREZSUERAT, REBALEHOHEFENDMOND Z NS
W, FEESE, REPOERESEICHAATN-BEREZERAPBTEFTACEFZNT 20D, BREEODHTIC
YU RBH & ERAEhEE ORRIEFRMEE B W AR EE TR FEARRE L TL B (Iwaki et al.
2016). ZORAHEEEORERMEICETIL AN S L data-drivene TR ORFELIREED SN TWS,

- BB R B DIREE)

PR DSERBE T CTIEE < DREMENREL TS Y, BV UL RPHMBRKAEA % 4 5 FHNRETELERE
OB SN TWS. SLEROBITICE > TERENALOMNMIARZ EEHIC, BEHFUADZOOMELNELN
T & 7= (e.g. Hartzell and Heaton 1983; Kamae and Irikura 1998). BATIIK BTN Y DHEDTHE MO
MIEETRARY T4 ETIWVICEDLKERETIVHARIBAONICED SN (e.g. Somerville et al. 1999, A

B - =%2001) , hEREMREERT (LUF, HEARER) K& 2FENLEBEEFAFEICERY Ahsh
BEMNICWRINTWS (TLIE] ; 1hEXRE2017) . FEHZATIEKEREHDY 74 ZTHiEEY

Y —DLEwEtEE 75 v 7 + —A(SCEC BBP, https://github.com/SCECcode/bbp) E TH A I NEE
7R BRI P h TR & DLEEA T REICA > TW A, FRIMAETMICE W TIEFRIMMEEDFHL NIV ENT
YEDNERINDG. BEIABAROBEBFRICSVWTRERHZTYER I VWA >, FICKHBIEETIE
BB DAL BN CUHTBRERD /RS X —9 ODFRERMEICK > TFHMBEINKE <15 D < (e.g. Iwaki et al.
2017). EMERERBRCERMEBEOMRICE D ZMBAEARES FTAOSELLZED D EEHIC, NTYF
DOEEMICH VW TEARZSFROEEMN - BFENAREEMBETIIVICEDCYIal—2a vy THI L

T, RN\ —RFHE > IalL—Y 3 vDRlA(e.g. Graves et al. 201 1)ARIFFT B EEZTW 3.
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- A — K

WENY— RFEMICOVWT, REFLEOBSRNLBERE L C2EMESFRAME (HEXE, 2018) 70
EIRARMT BT S5y M7 +—L(J-SHIS; www.j-shis.bosai.go.jp)B’H 3. BELLELERICEWT, B B4
K- EEEIMMBICHTEIRIANY VEITI & TREROWERBPREVOEICORIFSE Z LIFAIET
HYBETHD. EERICE>THERIESNEHENYT—R - YR VBRI EESINE, BREMOERSE
ICE>TENIFLYEENICRZ EB DN S.
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Data assimilation towards understanding and predicting slip behavior
on subducting plates and reconstructing better seismic wavefields

*Masayuki Kano'

1. Graduate School of Science, Tohoku University

AREBED B CEBUICHEINTWE T —YREIEIIRAS IS RICE D EYEBHETTIVICEAT —4 5%
MET IEERMTH D, HROMEBEZTIIER T — BT EMEBHETT ) vV IIRILICIThhE 2 &h%
Mo f=h, AFEDMRLE - HhESAMEORECEEREREOA LICHV., BRIMERRCIRENE - RO
BT AREOMBICEVWTT—YEEOEIEN RSN TWB[HIZ IEHoshiba and Aoki, 2015; Maeda et al.
2015; Gusman et al. 2016; Wang et al. 2017; Furumura et al. 2019], & 5%, UTIC@HRRZ SIS, &
NETT—YAEERAVTRMTIARY PRAO—MELREDLAAHTDOMBT Y OEFE LT, HERES
HEOBERICAITEMRET > TEL, AFBETIE. ToTCELHROBELRFRIICK > T, ZORESE
BEABDOBNTBFETH S,

M7 aAY MNEICEDZRMIANY REBOERFEDRE & R RY DFE

TL—MNEARAABCERB SN2 RBEREROMBIARVIEARIE. LT L— MNEREOERFEDE
WAERBRLTWS EEZ 5N 5[HIAIXYoshida and Kato, 2003], fit> TEEEM 8T -9 OHET S
ZEICEY, SUYEEMICTL—MEROIARY OEHEND I EHNTE S, INMR[2010]%Kano et al.
[2013]%, EEREXRFERERUEZREL CHESNIMEBIARYOBEYI2L—YavIil, lIETARY
BEZBAT—9ELTT7YVaaA Y MNEICEYEEL, FL— MNEROEBEMAMET 2FE5BRL

Too IBIC, 2003F+EHIEDRMITANY REBOEREEOZELOMEHEL. KRBT Y OFHIMHEAE
NE LT B E%ARL”[Kanoetal. 2015], ZDOHRRISIFRLEE T — 9D SEBRFUIHETE D&, ME
TRYDFHEBICHT 27 —9RILOEMEEZRLTWS,

—AT, 7VaA Y MNERXKEHEOHRBICH L CERTRETIEHZH, RBIEDAHEHET B7-H. HEL
TEEISHL TR OREOHEREDEMIRETH >, STE. ZROT7VIAV MNEERAWTLYBE
ICRERM %M 2 AEN ML S Nz 7-®[lto, Nagao, Kano et al. 2016]. ZDOFEA TS 5/1 V52 &
T. SETHEEMZ2SCERBEMEOHEECHBIARY ORBEBEBOFAITEEICARZ I ENHHFINS,

Q@LFTYVARBEYTHIOEKICLZMEEB A A -2 VT
AMERERFICEHTOBEMICH T2 HMEBEREZHEFETHRMICTMT 2 2 & &, MENEEIOMB{EYZ
RKEOERICAGTCEERFEECTH D, COMEBISEDOFEICIK. BEVMETICHSITZHMEBEENANELT
WEE7D, Kanoetal. [2017a, GJIJI&, RSN AMEEH AR CORFEENS, HMTEESICET 5/85
A—YEWETDIETHEEMETICH T REBEMET 2FE4MRE L, ZOBK. TII7EHEVT
HAVEED—FETHD, LY AZHBEYFTH)ILO (REMC) RV, HET 2/ XA -9 DERERNH
MSDRIBEEBT, REMCEIE, FICZBEMEDH RPN OMRLS YV T VDN AIREARFETH
%, RRFL-EHEMESRAME (MeSO-net) THELNAMESLZFICGERL. BHIWEEULOREARHD
MERIMEDOWENITASD T AR L7[Kanoetal. 2017b, JGR], HEFEZDELRZEELLICL Y., HERLE
BEDEIBRFM R EHE L ZREBOBRBANOEMI’ RTINS,

()R O—thEFRLEIZ DI & FRICE T =R

(MTHERLEFEEZRO-ME FICRO—RY) Yy ARV K, SSE) ICAWS Z &% ZBEIC[HIZ (EHirahara
and Nishikiori, in revision; #kfth, AKXK]. BT —YICEDE2A0—EORLEGOEMRICET 2 EBEH
RET>T,

Kano et al. [2018a, Sci Rep]id. FUEFEEOREBIERRMBENTE) = 5FMICTAN. MEBIOBRHREE TR
F—EEHL— MNOBICEDOHEIH D&, FIODEDHEBILEAAHHDMEN/ Sy FHAE+kmRA T —ILT
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FAABEICTFHEELRBEAEDE WD EFI/[Ando et al, 201 2] CEMMICHBBEND I A RL, &

oo COBEDOTHEM LS., MBIOHYIGEYE. BBREBRALDOREIMOTHEELIFIEL TSI %
fRBA L 7=, COERIE. AO-—MMEORERAPIRERETHRHESINTWA I EEZREBLTWS,

F7-. Kanoetal. [2018c, JGRIFNAE LA ICEWVWTHEFERAETHREL TWVWB5EDSSEQMBT NV DB
TEELEHEL. BERKMECKERME S OREREMEREERLE. TN ODSSERIZIER LS

- METRETZICEEDST, MIBIARYDIMNEDHKRHNSSEBICER>THY, TDZEIFTL—ME
ROEEBECHEAESHIRFEELT 2FEEEZEKL TWS, S%Kanoetal. [2015] TR L=T—4 1L
FEEBEATZIE T, EBRBEMEI’BEEILT I 2B EHT—IH SO TEERRTE 2TELLH
%,

INLDOMETHEALAZZBEBRAO-MEH/OJIK,. TRO—MMET—4X—2Z] [Kano et al. 2018b, SRL;
WEBIED, AR SISARETH 5,
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820'03 Seismological Society of Japan Fall Meeting

Mathematical modeling of interface effects on dynamic rupture

*Shiro Hirano'

1. Dept. Sci. Eng., Ritsumeikan Univ.

1.1 & C®IC

M WD EERINFEY., BREFEERROUERFOEERZRDTEDOTHY ., FLTL—MER
BREBERERZDEDLVMIBETHZ2EFLLZ V., LHLEBRRIMBOBNEICRITIHEEZEELT S
ERMMRIE, EREEOERE VWO RAKHOT. ZOBHBEOREEBRT 2HFHN - BENET) VT
DELSICBEEEIND, TITHERMATREMEDO, ERNLEERAZEO2RT2ERMEEFDE
HEBZDIENEW, CITRBERAERET IR, BLUVHERERICAIBHOEZNENIZOW

T, BEICL 2ERFREZBNT 5,

2. BERRERET HBROHIKIE

HEERCTETIHBORHOEMIZ, hEEMLBTOMRGEEZEZEITNIX,. SRSV HERMNAETY
VIR E I ANKEY, EEMNBBEICDOWVWTIE, EfFBH [Rivalta et al. 1999 /E &3 [Hirano &
Yamashita 2011] 72 E&RE L 7= % < ORI - BEMRREFINH S, I NICH LEIMRIENEEIER % 32
EWBBDEHICOVWTIE, EEOSHIBO TRBELIBERFTATTEEIC LT,

Hirano & Yamashita [2015] (3EBEMEZICE T ZERBOIARNEBIEM) 2R L., BEERERETDE
89 mode-IIl B DEUERRMT % 177 5 7=, BIEM (ZB Y ICH# D Green BHOEGRMRIREET 5, TN
BICKRDHD Z & ICHKINL., BEGFEEZERLAER. ME@LEZRITRZ REEINEY ZRED 5 LM TINHEI T
52D D, DI EIF, BFRESNALEREY ICE T2 RERFEEZRAEOBEEERICEY.,. 1
RIGEVCEY DA FEENICEMEZY DB aRBT 5, £/-EH L7 Green EBHROELIKIE. Th
BMTHEHIEDEMIORFNSINZ2BEHEFOBEROBER S A, BICRREOBESTEFE
[Kusakabe & Kame 2017] ICE 2 TRV FI—V &R B E, BRRISHAATREEEZFD,

3. HHERRITN S BROEBIKIE

TL— MERAGESIEERERISA > THNRENMGET 2RENQIGATHY . ZOMEREHE CE
T—Y9DEEIND, ZLOHENEASONTEL, FICERISAI BNIRGAIFED—ARICEY T
WE D IERISHBALEEY KT 2 E DRI I N5 & [Weertman 1980]. BAEZh % B L - BUERET
DERNIhEZEN - hEZ2HNER B Ih, FSYR T4 —LMBD L D AERITHA > T mode-Il FEIEA—
FEICEHEL T WMERLI LD Sz, EmIERIZSOFRLUEZ LM > 7=A% Hirano & Yamashita
[2016] ICL > T, BYBLEERTC—ARKELZE LTV EDERMITER/ LN,

— A TRIMAFHEDRAYYTIE TIE. 20044 Sumatra IED & S ICEE L TEEH#HICH > —ARARIEIGIE
L. ZOZEALE mode-lll FEIBICK > TL GEBIEND, & I AAEEERITAD mode-lll IIERAEZ IS HE
TR THY ., IERHARBEFRAT I EIIEZIONTEST. —RICAARTIH AL —ARBEICKDY
I WERIEFEE N TULW/=[McGuire et al. 2002],

Hirano [2019] IZEEIRRDMREL T TAL ., BETL — MNBBRICH LRDITEARAL T & B LUEH

BIEIC L Y ETEEANICIERUERAE LD 2 ED3IDAEHE > TIENMARI RIL X —EREALE L.,
mode-lll FEIEN—ABICEEL P T KRB AN XL EIRE L=, HIZ Sumatra thE A 6D M8.2 LU
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LTOBEUERMEICDOWVWT, 1TARY MDA EE8ARY MR EBEMNARARICTHIEL TWLWBATRE
MAERLZ, CHIERECERIERBONHLRY, BEMMEO—FAREN LI HEETUTEF
B ERY D BERTH B,

4. &bV IiC

DED&SIC, ZEEZBHEERICE T 2RROBMBEZERNICKR > TELA. ZOIRIE. WEELICKESH
DOREENHEEA, BY OREBDHEROD-ODREBDARAEMEETH o7, #H - BHWT
NICELZDOIRE#ZENBE <. RHLVBEHBEICENEIBO THREOEWVRLAELONRL, INESHE
BEICRR LD DR - BENT 70—FE, EFEOARLT. HAKE - STEIZELSOREKEEVNT
Efc, BETIE. BEORRICEADCENLEDHMAES L OFENBEOTREMEICEMN S,
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Room A | General session | S15. Strong Ground Motion and Earthquake Disaster

[ST5]AM-1

chairperson:Sayumi Yoshida(HANSHIN CONSULTANTS Co., Ltd.), Ritsuko Matsu'ura(Association for the
Development of Earthquake Prediction)

Mon. Sep 16, 2019 9:30 AM - 10:30 AM ROOM A (Clock Tower Centennial Hall)

[S15-01] Investigation to estimate high-frequency limit of Empirical Green’ s
tensor derivatives (EGTD) using aftershocks
*SAYUMI YOSHIDA', MASANORI HORIKE' (1. HANSHIN CONSULTANTS Co., Ltd.)
9:30 AM - 9:45 AM

[S15-02] 3D Complete Nonlinear Methods for Soil-Building Interaction Based on an
Input Wavefield
*Masahiro lida' (1. University of Tokyo, Earthquake Research Institute)
9:45 AM - 10:00 AM

[S15-03] Evaluation of seismic motion on a subsurface level from the ground motion
at a free surface position without plane-wave incidence assumption
*Hiroshi Takenaka1, Masanao Komatsu1, Tomotsugu Watanabe1, Mitsutaka Oshimaz, Takeshi
Nakamura® (1. Department of Earth Sciences, Okayama University, 2. Shimizu Corporation, 3.
National Research Institute for Earth Science and Disaster Resilience)
10:00 AM - 10:15 AM

[S15-04] Estimation of the maximum seismic intensity of each 250m-mesh in Japan
for 1585-2018
*Ritsuko S. Matsu'ura1, Takeo Ishibe1, Koji Iwasa1, Mitsuko Furumura' (1. Association for the
Development of Earthquake Prediction)
10:15 AM - 10:30 AM
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Investigation to estimate high-frequency limit of Empirical Green’ s
tensor derivatives (EGTD) using aftershocks

*SAYUMI YOSHIDA', MASANORI HORIKE'
1. HANSHIN CONSULTANTS Co., Ltd.

1. IZC®IC

hEE S ) —VBEROEBMS L, MWEHFUASFICARATEI2EELBERTHD. INEBENICHETS 51
DI THEEETIAREERSZED, BRTEHTHZULOEREEHS 22T T & 38 L V. SRREK
DEECT) —VEARZERMO EERT B AED1 D& LT, BAURHEEFEBT2AEDH 3. Plicka and
Zahradnik (1998)i%, B#H /N EZEHFERWT, 7Y —VBEHOEEMS (EGTD) D EEERELL.
DFEL, CERECHBOETINIEELREEET, FLERIANZIALBORENSTHEEEDAH=X
LBOMEEBDEENTEZFETHS. LHL, COREDHEHOREEAVNIEEDRREDSERMRA
BRI E TERTEBZECTDAMETE ZHDHASNMIA > TWARL, EFERTIE, Ihbdoik:t

%, 2016 FICHKE L-EAMEORBEHEBAVTEREL .

2. T=YEFE

SEFER L2016 FERBEDRESRFIISBLEYIZF 21— R2~4DEEDRETHS. EGTDEME
TBHHICIE, MIBNXZA—% (EA - BN -BYA) , HEE—X Y MPO—T—RAEHDI LR ZER/NZ
A—IDNNEERD. TDH, WIB/NZA—FIIPEMEN S, HEE—XAV N, I—F—REHITw-2E
TIERELTSEDT7I—)TARY MLHSEH L.

MDIC, HDIERDKAICMNET B6ELULENSHRBIREVIL—T%ZEL, JRICPlicka and Zahradnik
(1998)ICL WIRESINIFEEAVWTI N —TILINAERERISIRDMEEIDEGTDAHE LK. &

IC, EGTDO#EICAVWTAVWREDOERMENY (MIIRERF) LHELLZEGTDEZRWVWTEH L/ZhEEIRR
%, {BRRAMAIEIE L L THER L, EGTDORASERE % 1M L 7.

3. R

EGTDED = DMEZ I — FLHE%A500m, 1000miZ L7158, 4HzE TOEGTDAERETEELT
WETE., JIL—T{EE500mE1000m% LT % & HEFE500mD AL & W SEEDEGTDAKE S 1
. TORRIE, FN—TbETEREFIVIEBELADDERRTZ2E LU ESHREDEGTDAMETESZ
EEEBEKT S, IhiE, JIL—TEOSEEAORRNARS (BER) ICRHLT, BBELTWIRERRDL
D, EERS500MDANKEVLEDTHDZDEEZOND., T, JIL—TEEER500mDIHFEIX S S5ICTOHZE T
EREEICHETCE2TREMAETRBRTZBREL ST, ThODERIE, HENEERCER/IASA—9IRE
TELAREEHFEAVEGETHS. — KIS, REONSVWHEDER/IASA—9E5—BMITRET D2 &I
LW, UL, BRAVUN—VavEICHNRETZIEEEZLDE, BRASA—IDRBENPPBEVRER
O S EEGTDAMETE S LI IC L.

EGTDOHEICFIRTAIENTEZMEAED T DI, BRNASA—YIDREBEINBVWRELRFIOER
B7ILTY) XL (GA) ZAVT, REBFICEKEIBRENTIA—Y LEGTDORBHHEELT 7. TODHE
R, E£E - B - BYADKRKREE(20.1radians) TS XA — Y DREBEHINBVRELAWVWTDH, 4HzET
DEGTDA RO OLND I ENHERTE . Fz, KREVIL—TICEL>TE, 4HzKYBVERKEHRAR £ TFH
FACZX2ECTDAHETZ2HBAENHIIEEhbh o1k,

ZDHEDFERIE, UTDIRTHS.

(1) REHESREH SHE LAEGTDIE, DA< EH4HzETIIRDERTE 3.

R IN—TETEREELIVEELEZTDERIRTZE LY SREDEGTDAHETE 5.
QB)REDERNRSZX—YIDREEINPPEL CTHEGTDOHEICFIATE 5.
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3D Complete Nonlinear Methods for Soil-Building Interaction Based
on an Input Wavefield

*Masahiro lida'

1. University of Tokyo, Earthquake Research Institute

1. F HEHBTEELERAY (AREMLUT) REREETICERYED 72oHic. ANBERES CRED
GELTVWBRE) ICED<, IRTEY—MBHEEFRBITEZRE L, ZT0OH—5& LT, KEHMEY
ERITBZEZEBHBICEWNT, IRTHUBEFRBRZERREL L 1], RIC. TOMEITEIC, I OMRIERT
ZEALL (2, REETIE, HEFERARE, REGTMOLDOD (BAmDXWMTEELZEST) BEMIEL
DRWBTBEZERTZ(E 1), ERMRERDS. ZEWEBELRWMBEEDHADYMHICERIKETZN5T

H5,

AT TIE, SSICERESEMOMBIERFEEEAL, BEEHLEET D, BITEOMREHRT 570
12, XFYaAThoEmEthEohEHmFI Y2 — MRCOEIL &, RREDIBIIREBOHBRCE /L & K&
Y., O3T—A0@ENEERT 5, 2L T. RRZDEMIXEBOABRCEILOT —RA%ERAT 5 [3],

2. B H1O3IXRTHEERRICEWT, LHBEEEIETEEDTAKWET IV, BEBMICKZ 5Nh % EiE
IEAETH B, MIZEBRER. TIIEAKRER., TETIEESNhSE, HRE. T2 TIRERT 3,

3. MERIGE AFRICKEILS. 3HMAOATEENGICE D, 3RTIHGEHHMBETEAFERL T, RRZED
BT XBOBHESANSICESWT, 192 3FARMEM=8.1)IC &k 2EH. FEEF. TIRNLHhBES %2
L 7= [4].

IR BT, HhEEFOREIEH T YRS RLRD >, RRIEHBTIZ. ZORIMETICE>T. RE
BROIREAEHHTRELL Ao,

4 FERPMBICE T ZEMEE AFRTIE. T, ERMMBICENT, SEERCEIN DI RFEEFRA
T aRkY 5. BY) (EWMBEEM) X SLVERVERZT S, 1EOHER. MEICEVWTREIRE
TEAREMENDH D,

SRKIEHERICEH 1T HEMGE RIS, RIRIEHBBICSWT, BULELDOHEMBEFRENZERT 5, &
MDISEE, EOOTRKELRD, LHBEOEBEMETAMNERD &, 1BEETFICKERREICE
%, MIIFE—XVF2R2E. AmAL8MODBRIELEBE., 2mICUEY 2MBLZELZDLDOBICEWTH
3ERT 2, MEBTDRCEILTIE. BYEAENRRICBBOXRELBEFICENTZ2OT, 1ETRELER
ERAPEAMADRETZEEZIONS,

6 FEmEfGm MD2DO207 —A T, KEINRLBLIEMEENFONLY, ZITRAERYT S, Tk, BY
DIHEIC, BEEHORKERER SNV, BMEXEYICHEEL. FICHBRCELNDRHREZEICERIATE X,

SE3HEk [1] lida (2013). Int. J. Geomechanics, ASCE, 13(4), 430-440. [2] lida (2017). Int. J.

Geomechanics, ASCE, 17(3), 04016081. [3] lida (2019). Int. J. Geomechanics, ASCE (submitted). [4] lida
(2016). Int. J. Geomechanics, ASCE, 16(1), 04015026.
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Evaluation of seismic motion on a subsurface level from the ground
motion at a free surface position without plane-wave incidence
assumption

*Hiroshi Takenaka', Masanao Komatsu', Tomotsugu Watanabe', Mitsutaka Oshima?, Takeshi
Nakamura®

1. Department of Earth Sciences, Okayama University, 2. Shimizu Corporation, 3. National Research Institute for Earth
Science and Disaster Resilience

EFHIC L ZEBMECHEROLREMTMASICEWVNT, BTHBEETILO TR (BEE®E) ICANT SHES
HUERK T BERIC, MR 1 SOMEE (LUTF [EEMES)] SWHER) HoOADH BRI ICHITHHMEE (A5
B) ODHEEETIZLENHS (H1(a) . k. BEMEE A TEEOHMEAFTERELTI1RTOZE
RAERICEDVWTHAICEL, SAEASFTEEEE LTETETIVTHRICAAT S A LIELIETTDbhTW
%2, LHL. CO&DWERBEARFEEREZRET 2HETIH. ANMEEDOKESFHAESKE L THRbN S
—H. LTENRZIEPEE LTHhbN3, ZORR. TEEBTH->TH., EFINTIELITEEPEE L TEHET
ZZElchY, BARABEEER (IaL—8) LTWBEIEFWVWARY, F SAETIRAL DO ASTOTH
BERETZHEICEVTE, —RICHEBEINCIIHRLARKERO—RAERF ORRDOEAESENTEY., Th
HOEDDKEZRO—RADOTEEEERE L THARICRT Z & &, FICEKRD OHGREROR W EE % 1R D
BEICIE., PRYVERHNBRFEZELCTLED, AARTIE. TEEANOREICE DNV, 0&ED2DIY
TR EEREY %,

ZTOHEEIE. ERESCHTEEET L (K1(b) #HE L. BERBPKLS 1 /LR (FILYEH) OBV
BEWERAZREL T, ROEEMEFHOR AR ANMESHPLELRMBME (FIZIEX. 2RTEFTETIL
TIIKERERRICOT) ICBT2MES EBMER) 25EL. RUBOEREFICKT 2t IEDE
R OGERHN A EEMEN/FAL TRONZEREZANBMEERICAVWSZ LW EDTHZ, ZDEER
BTt BER SOERER A ROBHREK TTFIV Y+ ) a—Yay (BREGERTEHYVE) LTEON
20, BRICIEUTOL S ICTNITEREBRHAZHET 2HERE AWV (HPOROKAFTaY

DAV 21— aVERETIHEERY) , REICIE, BEMES S MROEREF TV
J#Ya—2av L TELNDEE (—ED IRWMNALEREREE ) #ihdhoEmKERIcaY
Jx)a—ray (ARKEESTHITE) $5£0T (BREMESICHIGLE) hhthEESNMESNE, X
A ERREREE —ESETIhE. ThasitdoERE0R (S0BEIE. AAOMEE’RELMFDE
TDm) THREICERATE %, BMEFOSEICIE. BREZSOCHTESEETIVE LTKERBEBESRAT
i, reflectivityix (BEBULIRBUECEERBEDERE) REDOEBITMABRFETHAREAR X CHETETH
%, ¥, WPORDMEEE FFIKETERE (WThEINARyEY MEEZED) ICORET D EHHRER
DT, MADEREFICERBERATEITEAWVWS I EICKY, AHREEET DI ENTE S,
ZORERE, TEHREAREZRETZ &ML, BRETLOTHEEDANMEE 4K ET DI ENTE
%, ARERTIE, HRICE T 2EHEMEEH SHAPICE T EANMEE (ASHR) 25 ET2EEMALFIESE
REEERICL > THRT,
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Estimation of the maximum seismic intensity of each 250m-mesh in
Japan for 1585-2018

*Ritsuko S. Matsu'ura', Takeo Ishibe’, Koji lwasa', Mitsuko Furumura'

1. Association for the Development of Earthquake Prediction

INET, MFHEHIGES, AHOREMEORBEN LT ZERL T, BRI - 2T - REOHETE % RHEMIC
ZEHEL [e.g. AT - WH(2018)], L2 DERMEICL > THEFOHI A HESI NS IE, 250m

Aw T all EDDEBETS000m U EEEINTULS [e.g. Matsu’ ura (2017)]. RERBERE - miEHER S
BN T LTVWARVWMEMEBERINTVLWEEDD, ZND8000R=NDH &, Miyazawa and Mori
(2009) IC & 2HES00FEH DO MDBREFRAEELFRHE ICIE, KELARBELDH 5.

=i, HMEDBREMw, BRY A 7, HARDAVS30EBEETIETDASIDERES, 526N, R
DEHAEEAFATE 2HEAKXNTE L [Matsu’ uraetal. (2019)]. ZDHKIF, KBOFEL, RAXDK
TR CHEECHIEEEFLSEINTEY, —OERMITIHEENMMELR . EEOEIDRBE TN
WEDLZDEE AR,

ZZ T, J-SHISD250m * v ¥ 2 MAVS30D1E, KRUCAMPET L [Hashimoto et al. (2004)] #FIfH L 7-EXR
REH D& 250m X v ¥ 2B TFOPACKUPHSR S 7O LEFES #HAEL T, 1585FLUE2018FE X TICHAT
FHEELEMEBULEDHMEICLZEADEX Yy 2 BOEEAHE L. HEICAWER

&, 1884F~1922F(FFiE (1999), 1923F~2018FIIR[KRFERNYOY, I SICHEICWE - Al
(2018) R EEKICEET 2EBDRET AN A T=. 1585FH 5 1884F £ TIIMHE - 1TH (2010) A & DEtH D AR
iR [e.g. Matsu’ ura (2017)] ZMICEEDH ST ED, KBHTOMG.8LL EE I B RMMEIEFIESE - IH
(2013) A S EZICERBLUVEREBZMBHR L THW:. FAELZAYOJTIEIRTERRFMAEZ STV
520DT, MwiFRERIM&E V0 2hEWeRELE. FRALABEHERNIE, Mw7.5ULEIREBREN, S DREE
BERAWSs0T, TBAROHMEFEE] FICRINEEREEZSE L LE.

Z5L T, 1585FLBA4FEROBMOAMEICEL S, EXy V10BEFRAEEOLEHERIEONE

(K1), LBED7=IC, 1585FRIEMBELIE288FEEDERN SH2HETORFRADEEDHHH
[Matsu’” ura (2017)] Z39. L TLEHEROANE L K ROVEBDIE, BIZIXT1894FRE

, 1952F &£ 2003F+HHESE, LBERBOERMED & 5 REFAELRE L M MEBELH S WERT

RELLHMEBICLISEEY, REME - @HHE - RIME - R AR EFEHHE L Z0RO—FEDB L

WIBRTOMER E, SERUBOARMEICL 2EEN’RFRARELM>TVWAHETHS. ZOMTEHERIRSE

BLTWS. ERINELHMEOEET—4, HESNLZERHEDOER, BT -9 0FHINLEE

HEXHIHEEICIKABLTSY, 32 —BLTWSZENHEETE /. —4A, Miyazawa and Mori

(2009) CRAB&L YW EL R3FhEILMIZ, ZOHEMTIEEESSULEICARSRL. B5DEREARED £ < #

BELTWAWEEATH Y, BER/UTFAMBEOKRIEICIITRAETHEIEERLTWS.

EEICHTOHMBOXEBRIAZVDOT, BEMETFT—92HAVWTEREELZTORE, BRbROHBBOME
ERIFAARTHS. HICHBORXEZHETEIREDRE CTHENRE> TLWHIERMEORETRITN
iE, BERRWLEEFAORILICIFEALZVWI ENEHZ. REBAOFARRAHNE, SEDOLD BL2E
HERKEE ZWICHABRICERTRELRDOT, HMEDOIRIENATETHS.

ARG EFAEFREERBOTMEEETRO—EE L TXHHFEAD SDERFICE > TERES .
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Fig. 1. 250m-mesh areas estimated to be experienced 5.5 or larger Japanese Instrumental Seismic Intensity in 1585-2018.
Upper figure shows the maximum intensities experienced in the early modern [after Matsu’ura (2017)]. Intensities due to

1854 Ansei Tokai and Nankai earthquakes and some known historical large earthquakes are not yet included in the upper map.
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Room A | General session | S15. Strong Ground Motion and Earthquake Disaster

[ST5]AM-2

chairperson:Hongjun Si(Seismological Research Institute Inc.), Yusuke Tomozawa(KOBORI RESEARCH
COMPLEX INC.)

Mon. Sep 16, 2019 10:45 AM - 12:00 PM ROOM A (Clock Tower Centennial Hall)

[S15-05] On the large peak ground motion observed during the 2018 M6.6 Eastern
Iburi, Hokkaido, Earthquake
*Hongjun Si', Mitsuko Furumura?, Ritsuko S. Matsu'ura® (1. Seismological Research Institute
Inc., 2. Association for the Development of Earthquake Prediction)
10:45 AM - 11:00 AM

[S15-06] A broadband source model of the 2018 Hokkaido Eastern lburi
earthquake
*Kaori Nagai1, Kimiyuki Asano1, Tomotaka lwata' (1. Disaster Prevention Research Institute,
Kyoto University)
11:00 AM - 11:15 AM

[S15-07] Estimation of Inhomogeneous Attenuation Structure, Source and Site
Effects of the Western Hokkaido Based on Block Inversion Analysis
*Yusuke Tomozawa', Kenichi Kato', Kiichiro Nojiri2 (1. Kobori Research Complex, 2. Hokkaido
Electric Power Company)
11:15AM - 11:30 AM

[S15-08] Attenuation Curves of Bedrock Motions due to Crustal Earthquakes in
Japan and their Near Source Characteristics
*Tomonori lkeura' (1. Kajima Technical Research Institute, Kajima Corporation)
11:30 AM - 11:45 AM

[S15-09] Dynamic rupture simulation for moderate-sized strike-slip fault
considering spatial heterogeneities on various initial conditions
*Hiroshi Kawase Kawase', Jikai Sun?, Arben Pitarka®, Fumiaki Nagashima1, Eri Ito' (1.DPRI,
Kyoto University, 2. Grad. School of Eng., Kyoto University, 3. Laurence Livermore National
Laboratory)
11:45 AM - 12:00 PM
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On the large peak ground motion observed during the 2018 M6.6
Eastern lburi, Hokkaido, Earthquake

*Hongjun Si', Mitsuko Furumura?, Ritsuko S. Matsu'ura®

1. Seismological Research Institute Inc., 2. Association for the Development of Earthquake Prediction

1. IZC®IC

2018F9H6RH ICFH4A L 72t/ ERBIRREME DR IC. EXREERH10km~20kniZE D ERICEWERIREZZ 8T
ZHOBELHENMESNTWS, ITNSOEBIEEFICIE. MBREERICEWT25kmEICR>TWBICE D
OS5, RAMEE TI3004ILEE (IBUHOTERERAIR) . XAEET150401 Vi (IBUHOIEEER A
M) OKXIREMEFHEESENTS Y, ERBEDICSIF2HMEFAKREN > ENRIN, HEREDRR
EMESOTWD, AR T, ThoDEBERHFEZIML T, WEEBEMBARFHEOHE AN SMEREL
5L-thEEDREABEOSMCTEZIEAENELTWVWS,

2. 7%

MEHCAWEEERSKIL. K-NET. KiK-netCHRELNERIEHZD S 5. MEXEIERH (FD) H300kmLAR®D
EDE L7, BEERE LAHEHEBER. KRAIMEE (PGA) EHAEE (PGV) T. ZTOXRDAHIFHRE
KROMEFHFARNICHHLET, (1) KE2HRIDIEREVWADME, (2) KE2EDDNRY ML FE I
(3) ZOFEHE. (4) SCTIBRDRERNSVNR—IEHORKE. REELE, —H. HMESSEERD
AEICAVWEBET VG, EBXHERICEZMBET L EKIKRFERESOLDITREVWAICTSLLT
25km~A5kmDEHEICH BED & LT, BHBICAWHEBEDOY I =F1— FREIRTICE UM, I36.6. M, &
6.7& L. BRFESIE37kmE L7z,

3. WEIHE

AMETIE, ERTRESIN TV S ELMBEFAR EBALHFOKEZFHEL. BEOFHENRE/NEW
SODHBEFARERERL., SAEE FABOLERFZ1To7D X2, TOEEZRAVWTAIKRE

PGA. PGVDEMICDOWTER%Z1TD, 8. BEZHEISRICIE. ThEThOMEFBFARNICHDETY
BRAANZ A= %5Z, SHICZOHBHFAXTHVWOSN TV S BRI THARHZMIE L .

4, #HR

ERTREINTWSEAMEHFAR E ERRHEOKRE=LEEL. TOREDEHEE KD, TORK
R, IHREDHEL/NEH >3 DDMEEFRIRILKanno et al. (2006, KannoO6 & BET), & - )|
(1999, SM99) R U'Morikawa and Fujiwara (2013, MF13) IC&3EDTH o7z, INSDHMESHFRIR
DFENE & BAME D LLEBMRET DIER ZPCGVERFIC L TR 1 IZR Y, D EERIEFRE S BAMEDLLE., T
BRECSHHOEREEINETNRLTSY., LEROHOALICHESFARXDEHRERLTWS, BB, Thb
DOE®D > 5, Kanno06&MF13M2RICD W TPGVIZKFE2EA DAY ML, [|RBBEIEZH TRV,
300m/s& V,,,350m/sDEDTH D, SMINCDWTPCVIFKE2RAD D bREVWHDIE, RRUABIFV,,,
600m/sTH D, M1H5, WIFNOFERELZEMTIIHEF TN & BB EOESITLEM K WD, EER
BTIIBRRFIITAELAREC L@B &M DI o, FI T, MIBREIES (FD) A35kmi2ELLRDE
BIEEER & KannoO6XIC K 2 HREEHE - RE (2005) ICKYWRARI MILA Y NR—=Y 3V TROLNI-HER
BEYHSDIBERE OBRREZRAN, ZOBRIC, BFiE - RE (2005) IZ& 2I1BEEDOEHI0.5#~1.6MWD
EYBIREEPCGVERIGT 25D & Lz, ZDRR., FHBEENAKEWVEEERENRKZVWIEHRZTS
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. RIBOKE WERARSIORBMBORLENAOND I LTRSS N,

SE

Kanno et al. (2006), BSSA;

K[IRFF. http://www.data.jma.go.jp/svd/eqev/data/mech/cmt/fig/cmt20180906030759.html;
E L #hIBRE, https://www.gsi.go.jp/BOUSAI/H30-hokkaidoiburi-east-earthquake-index.html;
2 - RE(2005). BEMERN1112;

Morikawa and Fujiwara (2013), JDR;

g - 2)11(1999), BABERZXEERMIXE.

B
K-NETRUKIK-net DRSS B Lo, AFIRIEXEBREED SOBHELTHS [HEAEHRIERE
OIFMMETIEEE] O—He LTEBL A, BLTERECHBERLETET,

PGV 10° PGV 10°

PGV

8280
o
o B0

Peak Ground Velocity (cm/s)
Peak Ground Velocity (cm/s)
Peak Ground Velocity (cm/s)

10 10 10
Obs Obs
= Kanno06 ——MF13
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FD (km) FD (km) FD (km)
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A broadband source model of the 2018 Hokkaido Eastern lburi
earthquake

*Kaori Nagai', Kimiyuki Asano', Tomotaka Iwata'

1. Disaster Prevention Research Institute, Kyoto University

2018F9H6H3BF74ICMj 6.7D201 8FALBERRIRREFMENFKE L. [IRTICKZEROFEZ1EH937
kmTHY, WWEFAEZEES (2018) IC&Ld &, ZOMBRMEOERE 2SO TIX, BEORESICES T
RN OMEL Y ERVNEMTES K OMEFENRONS. LA >T, SEOLD ICERMNELS, B
DEH R TERAIRIEA 100 cm/sICET 2 LD WBEFEZ -5 LHEOERFEE, OO RIC
BIIBEBOHMBOINDZETVNEMBIEIIEETHS.

ZOMEDEREEICH FZEROBRELFICIE, WIEFHBRINSDEESKICHEE, 3DDEELRENIRS
N, BUAIRICE > CREBOIRIBLLCERENER > TWS. TNTNOREIEEENE KB

(SMGA) [Miyake et al. (2003)] THAE L EREL, BEEOIERZZHAIY, Asano and Iwata
(2012)DAEICEL W ZNEFNDREE A £ L 7-SMGADTRIRFB RICDOWT, BRICHT 2R MAE, B
Z%#E L. MBEIE, X5 - 820 (2019) ICL2MEBERHFLAAVEERI Y NA—Ya vy THLWLATW
Z3DDEDLERINDEDESEIC L. TOHER, SMGAT (RUDERIE) OIIERASRITERDONS
kmES, SMGA2DIKIERIASIZERDIM14 kmiEg, SMGASDIFIEBIARIFERDIS kmibIChIE L, IBICHK
BARIA L EHEINEZ. ZOBWIBROERDEFMIE, X - AH (2019) ICLZERSI vN\—=Y 3y

D, WIERRAH SHSMWRICERIENAE > TEAICER L, WERAISHN1TREIRICIN CHIENMEEL
EWHYREHBESBENIC—HT B. SMGA1, SMGA2DELICIFFNEFNTRTEEET47004 & K-NET
HKD126AF7EL, EBLEEWHKSD T100 cm/s%BA 2 KIRIEA 08k L TW5. £/ASMGA3IE, ERERMA
DK-NET HKD103 & KiK-net HDKHO1 T&RAI S M7= RE R EWR 2 I B 17 2R/ NIV A EE b Lz &
EZbN, ThZTNOREORBOFHEMNIGLTVWEEIICRAS. 128, 47004 EHKD126MD 2= I
BT 2 FEMICIZ B OIFRHRBEDOHEN RSN T WS,

#EE L 7= BIRFAIAR = & K-NET, KiK-net, RRFEEFTORERHFEZAWVT, RIS Y —VBEEE [rikura
(1986), A& - #(1997)] IC& W EFEEE 2 BRI 2SMCGAETILOEELAHAS. FIC3DDFE A &
(BRI ISMCAETILOHEICL > THARIEDREFOXRREREZ 61T, HELAELZETILEAWT
DGR EDOHENRONZBARICH T2 EREER LRETE1TD.

S

ARRICIE, ELFREFEALKEBRZRMARAK-NET, KiK-net, IRTEESTICL 2BELZKEZFERAL X
L7, EEBABERMARMF-netE—X Y M TV VILEE, [IRT - XHRZRICLZ2—TEBRZFRALX
L7, BBLTRSBLEFEY.
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Estimation of Inhomogeneous Attenuation Structure, Source and Site
Effects of the Western Hokkaido Based on Block Inversion Analysis

*Yusuke Tomozawa', Kenichi Kato', Kiichiro Nojiri2

1. Kobori Research Complex, 2. Hokkaido Electric Power Company

1. EL®IC

ILBETIRENUNFREY 272D, BERBENMIETIRLBLVITREENEAONS, £I T, FK30FILEEE
REEMEZSCIBEA CRE L/ARSRARRZ NE L. BREYE. GEEREE. U1 MEREEZ
TOYIAYN=Ya VEBIICEUHE L, ZOK, GESRFEICOVWTREBNATYERRBEEH

E L7z,
2. 7%ty b
K-NET, KiK-netR OGAMMEE B R CEAI I N/ZItEEmIBCRE L AHMEOREEAGKH A INEL -, BHKOD

BERMZLUTICEITS, 2018F10R3THXTICRELAMEZNRE L. MIZ4500 L& L. BRZRES
(FAbEBRRIR R AR IR O RIRE TIE40 kmEl%k, T OMORE TIE30 kmElike L, 2L, BREIEMEG
WRAE L, BIREEREIZ200 kmBATF & L7, K-NETERER(IE, HERDIFIFTAL DB %Z BT 2 DR AME
EAN=ZmH4a & 512200 GalLA TDEREk%E AL, KiK-net& REEARIFtPERRIRSZERA WL, 1~
N=T 3 VEReRESEDLOSBARULOEE N EONTWVHHE, SHEUELDOREENMEONTWEE
BRZENRE L, BURIRHFORESMZHE L. BE LBRRHRIE. 40ME2078A R D27985EH TH
%,

3. BFE

WREBISENILUD D BIEERE TR EEENERTH D EAFEINDE, ZDLDAREEICEVWTLESE
THELRQEZIRET S I &IE. FARFICHEINIERFMHEE Y1 MEBFMICREZE LCSIHE 2 ERER

%, ARFTIE. KZEIED (2019) OFEEAVWTEERBREEOSRELEESE E ZNICE DS REER
RIBEEHE L7, BARRERE. MEED (2014) IV, SHERRIEMX =100 km Tl ¥ =1.0. X >
100 kmTI&20 kmZ & DEEBESEFE TR E D » ##HE L, =L, 7 IC1.00 LR%EKIT 7=,
KiK-net#iig (HDKHO5) #EAEEARE L GEEL. TOEBBESFMEAHREGE L TERBEE YA b
IO ML — KA 75 H L7z, HDKHOSTIEEMIEN (2014) ICL2RBELHMBETLIESNTS
Y, e SMBOSKEEE EBEXZENEN1.882km/s. 2.33g/cm’T#H 2, MEHEBIELF TIES v
E—4 Y AtbaZEE L THIE L, e RAEDRRIEIER (E+F/2E) #HEREMLE L.

TOv oA NR=Sa VBT, 2$70v 991 X508 %08 AECHREL. KEBEOFRYERREES
KO, I, BAINTOY IH A X50.4°x0.4°, 0.2°x0.2° & BREMIC/NE < LT, & VERAREE REE
EEHEE L7,

WELEERARY MUK L Tw?ETILE Y TIRDE, REOKEQME TR ORI E R
0.2~20 HzDARIZA—F —BRBfcHETNRWATREMNH 272D, HEE—X Y MM &EF-netTARINT
WBIBEICEE L TfcDHZHE Lz, M ZEE L DIZFERI0FILBEERRBMBOAREDOHATHY ., D
L DHETIEM, & fcDmA ZHEE L 72,

HESNAEEPEICERT 5. BEEVCBHILZ SURE TIXlow-QAME S e, TA30F BB
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HEpEDEREDL S ESREENH D2 ABANDEEIZ. FICEFHERS TARECHELZEEALONS, £
foo ARFEHOERAICIE PR low- QBN LEEICEN > TWD, BABREEH 2 SOEHOQEIXMDE
HE Y EEFHIChigh-QE iR 57, 2004 FBBEXTREOMEDOEE TIE, FEBXUNBEBNIEN DI DLT
low-QAESINTWBEEI D -7z, TNSDEEOQEEERE (2010) ICLBQEALLLET 5 & EWMIC
ITEE L.

BYIRENEH LK-NETHE)I| (HKD126) TlE, 1~3 Hz DY A MNEEBENMTOEREE REDN >, EK
30FILEBERIRRESMEDAEDERAIAL Nk, EIFH, (2001) OFHD1SEREEHESINT,

SE
TAMERER, HEKRA, MEIEH : KiK-netlb RICHBITBHEANRY MO E &Y EE, ARBRZLRIF ;M

FREEIE, 413-414, 2014.

EHREX BB HMITNIMBDEVWEZER L ZBADMBAMEDOERIML NILOR s —1) v 78I, BHXRE
RFEWERMNE, HB75%, $6515, pp.923-932, 2010.

-5, EOES, EBRRE, AFE  MBOF—HRIRVREETUNSEESNDIERAL N & FEBR
BERFAREIC S 2REEFRADLODRREMBDET VL, BABRRZABERME, $£66%5, B
5455, pp.51-62, 2001.

REAN, MEEA—, BRE—M RO CERRFEORESEICER LATERRBE - BRE
M- A MERFMOHTE 2008FE5F - EHAEMEORREZNRE LR, BEABRZSEERMHX
%, 5884%, 57565, pp.171-181, 2019.

hEFRE—, JIDRIE, MBE— : ARV MM U N=U a VFRICE D CBREBRFEORSTHMEICE YT M7
%, BAMETZRMNE, $£14%, $£25, pp.67-83, 2014.
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Attenuation Curves of Bedrock Motions due to Crustal Earthquakes in
Japan and their Near Source Characteristics

*Tomonori lkeura'

1. Kajima Technical Research Institute, Kajima Corporation

BMENTFRHOSHEEICHEIT TK-NET - KiK-netF—4 %% & ICEBMEEBORMRRFME AR LTVWS. 2
DIRETTIEIE Lo ICBEIEE R SR D Network & W2 A CLB O EBRREAR A (R EE T ICHhEERME YL D
BEESARICH T 2ERY A b7 704 —(RSF) % L [thiE(2009), it/ - MNEk(2011)], ZOHERE=RAWT
A EEN(OBS)H & Bt ES) BRM(=0OBS/RSF) % 3K T IRBER =R A 812 L T X 7= [{thi#(2010), itb

# - ROE(2012), 3 (2013), (201 5a), iR (2017), #iE(2018a), tiE(2018b)]. AIRE TIZ1997FE LUK
ICHEDETHRE LML EDRBEMFBZARME29MEICDWT, BRMD BEIREBAHZAEICSH 1T BIRIED FREE R
SHRABSRL, SRAEICSITIEBICOVWTERT 5.

B1T, afRdt - BER, b.ARER - BER, cii#thB & Z0EE, dAE - AMOMAEIC, ThEhoMiET
FELREMEICOWT, BRERZ r& L Tin(nDZIRZGEM TRl S n 7 BIREAHZHE D BRMD INE B
7—) TIRIBOEBERMREZ T LTEY. MEREFRARIORETHEDORZ L TWS. Hl1aR

it - ERTIRSERE LB EHIE(201906182222) DA AN K ILIFOEIMAIDME, Z LA D EIEMAD
WETHY, MEOQEICIIRELEVWADHS. £/, H2bHER - BARIIAILFH 2 W EZOHEIMAIOMET
HHLNTHEY, Mlallk®Y 2 &, HilBIOBEBRRFELAIEIAICERTRIETH S I LRSI

3. Hlcii#iths & 2DAD, LURHIADS SHEMADHEIIBH T CEMLHRERY, wWint
SFHORKHEZTRY. H1dDIB1997FDERSRILAIDO2ME & 2016 FDREADIMED IR L < El
BRTHY, REBSDIMEE DEVWHIBEETH S.

INSDOHEDI B, AH - FEMAPERIL - BRIBAOKEFR TRUTHI SBEN /IS TRE L /ZHETr
=20~30km & V) £ IEEEAI CIRIEANRIB T 2L H 2 2 L IIBFEICET 5. BERULAEDHMES M T
SRR =R A (1/)exp[-bATIRET 5 Z ENZ WA, ZOEEFE TIRER2W LGS ISEADEFETHLY
REVY EICOICARSHERERD. DD, EEHATTAEZICOICAZFHITBRINAL.

HEH E(1/nNexp-bNid L EMB—HRIEEZRE L - IEHARBER TH 2D, REOEEBEE LT

VIMA2001[ EEF{t(2002)] % A LV RARIBEE CSHIR D ZEBE[Aki and Richards(1980)](Crr) EET % & 2D
£II1C%. b, BRESICEZMIVE—SVRADEBWIRELTWS. ThiIZLdE, CpdBRESD
3~ABREDEREH TIFIFOTHY, HWREMBAMEDORS 220kme 3% EBEESKENMFIF0ERYDDD
FETEZDEFEVE60~80kmEIRTH S, ZD0Y TERES N2 MEEIELICKR 2 L RETR & BITRD
BERETHY, ZOEMERFEZZOXLAEMAICHIELTHELWTFREERSLWN. 22T,
HRANDEZESKOERMRRFMEICDE, 2013/04/13KBEDME(M6.3,h=15km) %R Y EIF THET L 7#E
REMBICTY. BE3MMIEAINT 5 CrrgDRHTH W EESKIEHE0kmTHEET 5. BHI3(2)1E Crpg/ rdAN
2RETHIY, BEESKOBERIERRFUENER S Z & %EE L TSIKDRadiation Patternff#(C,ps; SHE
SVDRY V)% Crpo/ T L HER B R L. ®3(3)Tldfe=1.3Hz, 4Hz, 13HzD BRME Crpo/ 1* Cops DI I
BERERLTVWS. CThiCdk D&, Crpe/rCepz0.00312E LU £ Tld BB EENIRIE & DR THHIBRA R HE
T50T, ZOHETIIEESROFTETETNMETE 2AREMENH 5.

SRIFMDOMETERBOREFTE2TOEEHIC, COBREZBEIATCEREEICS I 2EHBREFEOET IV
fbAEE A7,

(%] Bh SRR MTAFZSArK-NET, KiK-netO 57 —4 &FH It TWEEEE LA, BLTREBLET.
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(£ #k] Aki and Richards(1980)Quantitative Seismology, t;#(2009) it EHE ATEFE KRS, i#(2010)ih
ETR2YVRY D A, HR01I)MEZEAMEARE, H(2015)IKRERFZREEKRE, HiH(2017)HER
ERNFZREERR, MH(2018a)ESRMMFAELR, HEH(2018b)EI R VRY U A, il - Nk
(201 )BT RAMIE, HE - KE(QR012)HEIRAERASR, LEM(2002)5RERR
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Dynamic rupture simulation for moderate-sized strike-slip fault
considering spatial heterogeneities on various initial conditions

*Hiroshi Kawase Kawase', Jikai Sun?, Arben Pitarka®, Fumiaki Nagashima1, Eri Ito"

1. DPRI, Kyoto University, 2. Grad. School of Eng., Kyoto University, 3. Laurence Livermore National Laboratory

BUBBETILICE DS BROFEBEHNMIE I 2L —raviciy, RASEHISEL 1 a0 ER
BRI & CEHEREEICR > TE L, TORR. INETEEBEMNERA Vv N—Ya VERICEDVWTHEI SN T
BT AR T4 HBDWEISMCGADRSNETE4BMICETEMT 2 2 ENAgEER>TEE, FHLNATAXS%
BIICEZANIEIN S DEBEENA VNN—U 3V TCHRLNEBYEL G EABRTCEZUREMERATE A,

Z I TABREI T, EMEIB/AZ X YD) bEEBmOMRERR A BT 2/ 7 XY DEHEELIESD
E. BLUVZDORIAADFICEBL T, FICBEFFRL DETHRESNTVSIHABRLTARY T4 H 3L
[FSMCGAAX B RBEED T V¥ LABRTHEETIVICHEMAA. ZTOMEP RS, WHBETEXHFICET Z/85
A NY Yy VB ET>, R—R & LIZETFIVIEPitarka et al. (2009)D B W 7=, EFZEMEIRS v /N\—T 3V
IC& 2BYEBDZREA T SKRDZKZEFIL(Mai and Beroza, 2002)ICEDEZMBE LD/ A I ES VS A
;aﬁﬂéﬁﬁ.%?‘)bf%% (BHZEERK 5 RE) . #HT75%EDalguer and Day (2007)Dsplit-node
FDMT#H Y., BEDBYBLERAZAWVWS, BHRE LEMBETIVIERI&RA25km, @R
18kmT, ¥/ =F 21— RIF6.576.7HYDMZAMET, SREOZLEITNEETH S5, HMBEEIZ—RTF
TREHEE TE X500mDHERE. S500mDEEED FICSkmDES £ TEREEBEEEIRE L. SkmLURIC
[FHEROEBENEN>TVWEEDE L, PARDFTAIBFLIVEIC>TRN2D%EEREL. ZDINHET
BIIMBL2ADTEGHETEI 2MPaD2fED6.4MPas Lz, TBR/NRAS AT ELT, FARYF4F
. TAR) 71 [EERE. BIERBRAE. BRRBEYBIEEMEDe, MREMEDISHETEDAR. SHE
ELHBEOZEIKEN., BLUHBERMESEAREL L,

BIZIE, PARYTFTARIHZNT AL ELT, IBELOTHEBYELRKEYE. BLUHMERE LOFHRE
BEERAEEIDVWTELONLERNSIE, FARYFADRVWFIELEBYVELERNBYELRE(ARSEZ
E. TARYF A NEWVFIEEYMERMBEE(PCGA) L RKELRDZT &, TARY F 4 HERWVFEERAPGAE K
L RBIERICHIDNZOEFBEBHAAE N &, Bbhd o7, AKIC, RIERBSUBEAZ/NSAYELTED
NERMS, WERBRMUEBICTEBYE - RRKBYEEDIAREZARFERIZTIRVLAA, bTFNMIZVALK
FWZ &, EHPCAELRAPGAL REAFEEZ TRV, IEBISEVBEPEVGEICIEDbIMNINIDH &
BB E, Bbhotz, TDIRSRAYDERMNS, FTARYFT A HODBY ELHICIIHECED 7 +—7— h
FTALITAETARMRIFELTWBZ D bD o7z, THIZYUARMKRE TCOMBRHEMEBE &4 XIC
B%552%,

WRERERSEZDBYE (F7ty bE) KREXELFHEEZEZZDNIMMBERDISAETEDRET
HB, FMEDEICIZZESkMTDISNETEDOWEZ/NE < LTOmTEZVDISNETEZSA
T—2, FRICEZENZARE LTOMTIREBDBABRTEICRD LS ICLET—ADBABETESS
(k) cHBEENBYEDT (T) 257, 7ARY 71 HE#ERNE LTWVWS, ZOEINL, 7ARY
TADNRS TERBICISNBETEZEZ 5 CHRERHT HMERY BENRWRES LD I &0 FEICHTA
BTEESZBRITNEZTNIEBVEL NS (HBRRERSIBEL LD I &1L S, ROAICIRISHETED
’UEE% BT EABEORKEYE - FHRYBOEE (L) &, PGAO)H—jt{ﬁc‘:ii’J{'EUDTEjJ (F) 2wl
BRBYEBIIRVEZICISANBETEZRELALBSICIEIDLEXRT SN, FFEVERIFEAEELLLA
L\L_é:\ LD LPCAICIERREZREENDH Y., ARIMBEWNEIERAKPCGAREZELLRKEL QB I &N/ DANSB, TN
IHTBEENRE T 2 I & TEDRESMRICHT 5 ZDEENICH I EE/NILADNRRANSND /DT, WIEIC
FoTIRILF—HDRESNEBICEWERI D E & IIERE L TRMBICKZREE/NILRAEENT S

© The Seismological Society of Japan -S15-09 -



S1 5'09 Seismological Society of Japan Fall Meeting

WMRAELSHI 2R LTEY., ZITRIERENLMBEEA RN ERTE 2,
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Room A | General session | S15. Strong Ground Motion and Earthquake Disaster

[ST5]PM-2
chairperson:Hiroe Miyake(The University of Tokyo), Yosuke Nagasaka(Port and Airport Research Institute)
Mon. Sep 16, 2019 2:45 PM - 3:45 PM ROOM A (Clock Tower Centennial Hall)

[S15-10] Recipe for Predicting Strong Ground Motion on the SCEC Broadband
Platform
*Hiroe Miyake1, Asako Iwaki?, Nobuyuki Morikawa?, Takahiro Maeda?, Hiroyuki Fujiwara2 (1. The
University of Tokyo, 2. National Research Institute for Earth Science and Disaster Resilience)
2:45 PM - 3:00 PM

[S15-11] Moment- Area Scaling Assuming Constant Stress Drop from Small to Great
Crustal Earthquakes
*Kazuhito Hikima', Akihiro Shimmura' (1. Tokyo Electric Power Company Holdings, Inc.)
3:00 PM - 3:15 PM

[S15-12] Source Model of the 2008 Northern Iwate Intraslab Earthquake using
Ground Motion Records in Wide Area
*Shuji Kumagai1, Shinya Tanaka?, Kensuke Arai® (1. Tohoku Electric Power Co.,Inc., 2. TOKYO
ELECTRIC POWER SERVICES CO.,LTD., 3. SHIMIZU CORPORATION)
3:15PM- 3:30PM

[S15-13] Pseudo point-source model with variable corner frequency: application to
the Miyagi-Oki earthquake of 26 May, 2003
*Yosuke Nagasaka1, Atsushi Nozu' (1. Port and Airport Research Institute)
3:30 PM - 3:45 PM
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Recipe for Predicting Strong Ground Motion on the SCEC Broadband
Platform

*Hiroe Miyake', Asako lwaki?, Nobuyuki Morikawa?, Takahiro Maeda?, Hiroyuki Fujiwara®

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

KE-BEAH) 74V THEELY 49— SCEC THREINTWRLAHEHMESN TSy M7+ —L4lF, E=FN
Verification & Validation (O— RHREE& ZYMMER) MNMTA 2EENLEEEY —IILETHS. REME LS
RELEEHOEREY 2 —ILEJT) —VERBEY 2 - RRASH, BEEHFINATWS. ¥
TalL—vavIiCLBBARUNSY XA EZBENE LTEY (e.g., Iwakietal, 2017), 12D
TaL—2avsEYS0T—RZFEL, FHERERELZR/DIIEEZEARELTWS. 2D, 7ARY
TAMNBEESTITARYDHIEEIC, BEICE > TEHRERBRES VY AICEREBET 2/8HIH 5. 2019F48
ICABRE N7 v19.4.0 /N\— 3 > https://github.com/SCECcode/BBP Tl&, XE - &E - HADKSTEED
BEBTFRHFENERINTSY, WEREMAHERBOBESFRL P EICEAL TE, TE2EROFE
DNEEINTWNS.

<lrikura Recipe Method 1> BE—t /XY MNEBHEIT AV MIHIELTWS., BREY 2 —I/LIE, HhER
EMPHERTOBREESTAL VD EEEELTWVWS. FHEERETINORIECEEEIITLETH D

Y, Pitarka et al. (2017, 2019) OREFICEDE, MEHFAL VETHEAL TLWBESKEED72% Tld7i <
80%EHEME LTHRELTWS., F)—VEKESY 2 —J)LIE, Graves and Pitarka (2010, 2016) (C#EHL

L, REBPAIZ—RTKEXRBESEETRE LIFKEE, ERAEARIE Boore (2009) & & U Frankel (1995) IC
EOLET Y —VBEEDN1 T ) v KRFEERETEN ThN 3.

<lrikura Recipe Method 2> B—tJ XY MIFRHLTWS., BREY 2—JLIE, Irikura Recipe Method

1 EACKHMEREMEHERBOBEFNFAL DEERELTWS, J)—VBEREY 2 —ILIE, REHA
I& Irikura Recipe Method 1 £[E U K —RTTKERBEEEZNR E LIFKETH 24, EEABPAIIHEREH
WHERTOBREEFTRIL Y ETHRBAINTWSIE - £k (1998) DIEETHN S ) — Y EBGED/NA T v Rl
HEMETENTHhND. D55, HEREMRHEERBOREEFAIL > EDMENT ) — U BEE

(&, v19.4.0 IZHBRITT, %&£H - BEE (2011) 8 L OB KB 2 FEMATAT J-SHIS S AFEEINTWB. SCEC
LEEtEE TSy N7 4+ — LD Irikura Recipe Method 2 MERBAZICEE L TWE N, FEFIEELT, K
FEAE & AR OMEESEATORIC, 1 —Y—IEABICANDT ZERDIGETE (stress drop) DES
HEERTDIVENHD. T/, HEBLHEIEBD TRV ICHEBEBSUIBY AW &E2H B LD, BE
AEAKEDT WS,

INSD2FEXZIERETIVS SUOCRAHADS ) — v BHOHEIIR—CH5H, ERABADS ) — B
NERZLD, BRRACTEHZFERICLZEHEHMEESAEB/RIETERS I & 2HERALTWS. FREL
T, lIrikura Recipe Method 1 O ERHARIDOEEICIE, 6//3F X —4 (Brune stress parameter) 0" —1£ 5
MPa & {REXNTWSBA, Irikura Recipe Method 2 Tld, BEFHFAIL P ETEZOHEFEINZBABET
EAERTEEVNIHSB. £/, Pitarkaetal. (2019) TlE, 2016 FEXMEDHEICS W TERELRINI/NZ
A—FEPPEHD 6 MPa TH D EDHENRINTHY, HEBECHIEGEEELSOLSERORTLI Y
BETHD. ARRTIE, B—E/ XY POBKOAEMEEZXR & LT, SCEC ARiEtESH T v

T4 —AICREINTVWEIEROFERICL 2RIAEREBNT .

AHEDO—ERIE, WITEGEABEREZMIRBESD —_ERRXAEEA T NN— =2y THEAMRICLEXE
BAaigrk.
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Moment-Area Scaling Assuming Constant Stress Drop from Small to
Great Crustal Earthquakes

*Kazuhito Hikima', Akihiro Shimmura'

1. Tokyo Electric Power Company Holdings, Inc.

(FL®IC] MEEES) CHMEREMEE—X >V MM,), YT=Fa—RKM)EDRT—Y VT I3 thEEE
DEMR>, MEMEOHEEFAFICATRTHS. AEMBAMEOR S —Y Y JICD2VWTIK, HMEREE
DEZDFHIRDZHIC, WMERBRICEYRT—Y VIDELL, M<TEREDN~FHREMMETIEIGHBETE
(Ao)=—F%ZIREL, KMETIEITARY Z(D)LEIER S (L)ICLAIT 2 L-model %= Rt & L 7= (2-stage,
bilinear scaling)¥, & 5ICRALZKEB TIED=—7E(W-Model)& 7% %3-stageD AT —1) V7 HRESINTW
% (Murotani et al., 2015). LA L, INLTRERAT—IV TOMERZENERSZH, RNMEEKMMET
MEREE OBKRYA cDENELTS. —AT, YMEEE LTOBRKRNSIZA o FHERBRICESTIFIE—
EERZOMEYELLIICRDLNS. BIE - #F#IF (2018) TIKEBEEDRIBTEDSTER %2 H &1, f/h~Kih
BETAON—EERDELIBM~SDRT =) Y JICDOWTIHRE 21T o . FRETIZ TN ETICEF
T—HEDEREEEBELELABREBN TS

(R —1) v TDERIE] Chinnery (1964) IC&k 2R EEBE T NIBEHMBICH T 2B TEDHEX %
H & ICHETEITD . Anderson et al. (2017) 1%, BRICZ DR EFEWM, ~LORT—Y V7RG LTWS. %
#LB’E%E&“&“ M,~SOEfREBH L. IhoDORERISMRMENEL S L 5 LREOHEICHEISAEET

. —7, HABBEFEIC DWW TIX, Chinnery (1969)IC & 2 s NIRRT ICH 3 2 B TEDEER
%m;, ERRICM,~SOREREZH L. 48, IhSDABRTEFENTIE, —BHWRISYIETILO
ot9@&ﬁ%ﬁi’cmﬁh‘ng\—ﬁtaéf%“wtﬁtﬁ Y, $RYEN—HFKBBEOMBROLTOINETE
NEEINB., ZDRH, TOM/EE LT, ChinnerydRKICE W RFZBHETEDEE2ELIZEDD, ¥
ZYIETINCORAETEICHEET2ELTRAT—Y VIR EEH L. %&Ltﬁ@%%mﬂt?? E
7=, IRELI-BERBIZUNE I N EF v I TBEH, ERILLERT—Y VIRICKLYBRESINEEY
TRYBZRELEMBETIVICEY, ERICIRELEISABRTENSTESI NS I L %, Okada (1992) = H
WEBHNOTHDETILEEA1T> THREFEL I-.

[RET—4 & DHR] BEOERMEONIA—FDT—IR—E LTI, RAMEOBR/AAZXA—%
HEH, FLEBEOBEANGEICEBEAINTVWIEDOABREXMASRBLTERALAE. EFMIC

I&, Somerville et al. (1999), Murotani et al. (2015), &%, Stirling et al. (2002) DEFE/NNZ A —9 D> 5
EEEDOBEVWT —4% % I8 | /=Hashimoto (2007)05/1XF A —49 % INEL, EETHHMEERA L TEAL
fo. TNHOWEDS S, My=7.5x10"° Nm LA EOHEE HRISET /X5 X - E/E L.

ELHIC, MERS EMEEROBERICOVWTERIEL, RAME CIIMERI/BIREML TWE I L a2MERL
=. ZTOEHEEIF17.8kmTH o7z, RIZ, ZDEEZD &I, BEFMEERWmMax=18km &£&E L/ LT, &b
ELOBRENRNERDIEHETEDEE T ) Yy RY—FICLUkedz. ZDOHER, Ao=3.0MMPah*'Fdh
. INHDEICKY, HMRMEMBICRT 27—V VIR ESINDS. Ad, BINEE ST hirE
EOBICERREIFR oAl o2/, MEE—FEL TRETLE.

(BHYIZ] LRMEEIREWmMax%18 kmiZE, IGHETEA 0=3.0 MPatRELLFZEIC, REXLBRE
T—YEERVWHRIEERLE. %I, IhooRICH LT, BERADHEESD, SUHFILLWT—IR—2
ERELALETEMLREFLTW MEIH S, £/, HAEEAQZBRENNIBHEICOVWTE, Hht
THRET ZEDHTWE L.

<SEXHE>BIREFA - FINBAL: ERRICE STIROETEN —E & R 2AEBBABEOR S —1) »J
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ICBEY 25T, B15EAAMET RS v RY D 4, PS1-01-01, PP.2656-2665, 2018.

OREERT NWEMEREZRE L M-SOBER

Lh : Lh iﬂ’,i
_ s 3 Y
My = =eyoS /2 L/Crw < Winax (1a) |
[
Mo = 75 B0WpgS L/Cow = Winax (1b) a |
(1a) (L EAFNMTETEW.. A FDIBDIBE, (1b) (XMBIRAEM L1154 L
[
MBDAMELDHELUTTEREINDS.
_3 L =
log Mo = >log$ +logAc + log{mc(y)}, L/Crw < Winax (2a) Lp=1L/2, e
b3 > a = (Lhz + Wz) )
logM, = log$ + logAc + log{meax}, L/Cow 2 Winax (2b) Cow = L/W
CCT, COIEMRERTRET, UTOXTHESINS.
_ _ cosysiny(3+4siny)
C(y) = 2cosy + 3tany oy (3)
ORFET—2 LDHLE
™ A — T —7
104} A stikesStp K o B
[ | @ Reverse Slip |~
| @ Normal Slip A
— This study(Ac=3MPa, W,,,,=18km) | 2
& | | == Murotani et al.(2015) A 7. 1
E | | — Wells and Coppersmith(1994) AA ‘
= 10%¢
(2 [
<C
o
2
2 102}
q017 1018 1019 1020 1021 1022
My (Nm)

Ds=3. OMPa, Wmax=18 km & L1=& ZD 2) X DR () EWEB/NT A —F L DLEE.
Murotani et al. (2015), Wells and Coppersmith (1994) £ tbERDf=HIZTA Y
FLT=. BIREDEITRENNSNF=OHNSALBEICHAWNV M- -HE.
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Source Model of the 2008 Northern Iwate Intraslab Earthquake using
Ground Motion Records in Wide Area

*Shuji Kumagai', Shinya Tanaka®, Kensuke Arai’
1. Tohoku Electric Power Co.,Inc., 2. TOKYO ELECTRIC POWER SERVICES CO.,LTD., 3. SHIMIZU CORPORATION

2008F7H24H0:26 DEFEAFILIEDORZ THHE (Mw6.8) xR & LT, XRE - 2H(2009) TIEiRER
BT —VBEBURICEWEBRETILOHERT>TWS, LHrLAars, ERETFTIOHEEICAV -DIXEF
BERDKIK-netB B mDHTH Y., FICHRIEFIIBRC T4 XYM LEWVWTNRTX—%F, BRELOIERSR
DHIDPLREENTWDE, ZOLHIC, BEREDMEBERIRESNZRAISOATCERETIVLEHET S

E. RESNEETIUNRIA—FICAERORAMMRISENTLE D> TREELH D, I T, ARICEL
TlE, & WEAEBTHRALSHEABRITELERETIVOHELZBELT. SHREOHIREMA TRE - 5@
(2009)DETIV/INT A —H DBEMRET =1T o 7=,

MENRERSE LT, X5 - 5HR009) TAHVWLNTWEEFERNDOKIK-netBRISICIA T, FHRERD
FASRB AW, BRI —VEHE LTIE X - HH((2009) & BHRIC2008F7H24H11:270ORE
(Mw5.1) =W,

9. BFERNOEHISRETHRERNDEINSZTNETNICOVWT, KEEREDT7—) I AR MLELERERL
co TOER, BFEREEFTHRERNTIIT7—) IARY MLILOBHICEERRENRONE, - XF -5
EE|(2009)OJ;§FE'5J§:E7_:)I/7&FHVT%%E%B’\J@U—‘/Fa'sﬁiﬂliifﬁ*x,\lj\w)éﬁlﬁﬂﬁio)ﬂ EEAETE L 2B, BAIR
DT LEBELABRWERER -,

ZIZ T KT - BHQR00)ETIDNSI A=Y 5BRFTTHI LT, EHRENOBRASICEHERTRLERT
TIDEREHAAT-, EFERICIE. T4 X514 LARUBESERE (SMGA) OMIRFMAAS. WIEFBRZ%
BRI L, INODNRIA—952EEHIE, RIAFKE LALTOHUISATHERE S AZHBEETILO
BEETo>, RBETIOREICITBRREBHSWDBRLEEIGEZARY MNVOBEEEEEE L, BEED
EE{bD7=HIZ. Dreger et al. (2015)IC & % Combined Goodness-of-fit(CGOF) &\ =, ZDIER, 200D
SMGAD D> 5, KEWIE D DSMCADIRIRRARZ AR TIRMHEICEE T2 EBRENALET 22 &0
Motz o F4 X914 LIZDWVWTIE, ﬁﬁ%P\]G)EE/EU,\E“’CtI\ ROICLEEADVHRRARZROBIRENSR

. BFERNOHASTIIEODANEREHZFOBRENRVW ED DM o7, XK - HEH(2009)ETILDZ
A X4 LDOEIFABREDORZ THRMEL LR L TEL A>THY., ZOEAEZRMLTWVWEEEZZ LN

%, SMGADKIERZILXE - SH(R009)EEREE L7z, BONLERETI/IVE)ERWTHEE LM%
T2 ET. R - BEHRO0)DEREETIVICERTEREANOHASOBRMEI A LT Z I & EHIC, BF

EROBARICEVWTE, XF - SHQR00)DERETIEAREOHRMEAZ & 2EEL(K2),

HEE . AMRTIE. BHABRERMFRAKIK-netDBELHZFEA L X L,

SEXHE : XREH - AH((2009), BARMKZRER FEE2009F KK, S152-009. Dreger et al. (2015),
Seismological Research Letters, Vol. 86, pp. 39-47. Suzuki et al. (2009), Bulletin of the Seismological
Society of America, Vol. 99, No. 5, pp. 2825-2835.
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Pseudo point-source model with variable corner frequency:
application to the Miyagi-Oki earthquake of 26 May, 2003

*Yosuke Nagasaka', Atsushi Nozu'

1. Port and Airport Research Institute

20035826 HICHE L BB EHOMBEM7.1)IEHEMBERD XL TR TAMETHY, ThETIC
BARBEHIaAL—YavDOOERETILANREINATWS., EH5(2014), FHiE - RIR(2019)IX8E
BEEBRETIVERENZ Y TARY NOBRFEEMNRENY 2FICIFEEBLBRVWETILICLY, 300874
Ry NeHAWCEEEYI2L—YavaTok. 2FNABREIIRIFTH DY, 3D2HDHTA RV b
ICDOWTIFERIESKICEONZTALIT A ET A1 ORELBRTCELAD /I EEBEBEE LTEIFTYL

3. F1z, ERBFS5(2004) 1387 — v EBEE RV TIDDMESEMMEH(SMCGAN SR B ETILARE
LTW3., ZOETINICEDE, BRICIHHET 23DBDSMGAIZEAIN SIIELIEALEINEELTWS
ZZT, AT, BUAERETMICBWTTALITAET A DEEREERT B0, I
dA—F—BEERBICHMIREEEEBATIRREIT /=, £/, WRLAEETIE2003FE5826HICRELEE
WEHOHEICERAL, ETILORIEATo 7.

ETIORRDOEFESRE LTIEZE - RIRQRO1YDERETIVERAW:L., RRICHIRT 2H T4 XY F3ICD
HFA—FT—FARBOANMNEKEEEBALTCTALITA1ET A 2EZET D, I—F—FAREFEBEMNLIZ
STFINBETOI—F—FARBOEBRRESEIRDL I ICRT I & & L. £()=f,/(1-Acos), TTTf,
BTFALIT1ET 1 OFEIRVWEZDOI—F—FFEH, IHBETARENRRAEORTA, A
TALITAET 1 DRELARTFEHTHZ. BERNLI=STFIIRBETHNIFA=V/V. &RV, ANZ
DEEL VNS FNIERBEN LSV EANTHEZE2EBRT 5. FETILTRERERIEIEETAEICHZ &
XWX O—F—FERBIEKELARY, Ry 77— RAITIENESLKAKS. BEORUARERETIVICR L THEIC
BASINLNRSAY—IF, RBA BLUHBETARAEZRIAED2DTHS. AFRINBOEREDLE
EITHRWED, ERARY MUICTFHICLZ2APEABRV EAFIRE LTETFLNS.

2 - RIRROIYDERETINDY TARY MBLV20NRFT A —IFEEL, 7+7—REFTVVTICLY
YTARY RIDNRSAY—EFRELIHER, HEE—A Y ME0.9x10""Nm, £,=0.5Hz, A=0.70, %
EITABIE—20°E R o7, BE, BBEETHRIKBYVADKRTIAEESEICABETRIZLEL, EAAE
ICIRIEAED & Z0°, SRERICIRIEMNED & 90°& L. REF 5 (2004)ICHEV, T4 XY R3lFEMR

190°, ERIG DEICH B & Liz7zsh, —20°13dkEE T UBRAKEORIEERL, XF 5(2004)DER &
—HLTWS. ZOMD/IS X9 —13FE - RIRE019)EBML & L. B2 - RIRQO1)TIEY T4 RV b
3DOMEE—X Y ME1.2x10"° Nm, I—F—BE#IZ0.4 HzTH - 1=.

Wt m S L CEEREF(0.2-2 H2) DEAI & OB ARICTRY . FiZE - RIR(R019)TIIFICERE LNEERE
BlOMR TSEEIBEED /NI ZAMNBREMTH o728, FETILTREEINTWS. SEIFMHOMETOR
SEAERRE S DD, NEMBRAMER S THRMRICE > THKRELERZ EZICEDEEI—F—BREN
EERNT 2R EEFARDIDENH .

HEE
FRE T KB 2R M RAOBREHAULHZ LEALE LA, CZJIKELTHEERLET,

5E

BN, SEMZFE, AEZFRES, 2004, 2003FE5H26HICEHESRTRE LRSS TABEDOERET IV
EHREHYIaL—Yvay, HE2, 57, 171-185.

F2E, RIREGMT, 2019, RLUABRETIVICLZBMEFCIaL—2a vORTTAMME~DER, BZ
AR AR E, 58, 41-71.

=12, RIREBN, Bi2E, 2014, RUAERETIVICE 22003F5826HEHEHRR S TRMEDRES)
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Room A | General session | S15. Strong Ground Motion and Earthquake Disaster

[ST5]PM-3
chairperson:Naoki Hayashimoto(Japan Meteorological Agency), Kenji Kanjo(Takamisawa Cybernetics Co.Ltd.)
Mon. Sep 16, 2019 4:00 PM - 5:15 PM ROOM A (Clock Tower Centennial Hall)

[S15-14] Utilization of OBS data for Earthquake Early Warning
*Naoki Hayashimoto1, Jun Akutagawa1, Keishi Noguchi1, Ken Moriwaki1, Masahiko Morimoto1,
Kuninori Okamoto’, Yuki Kodera?, Koji Tamaribuchi?, Mitsuyuki Hoshiba?, Takeshi Nakamura®,
Takashi Kunugig, Shin Aoi® (1. Japan Meteorological Agency, 2. Meteorological Research
Institute, 3. National Research Institute for Earth Science and Disaster Resilience)
4:00 PM - 4:15 PM

[S15-15] Application of the Japanese Earthquake Early Warning Method (IPF
method) to the 2018 Hualien earthquake in Taiwan
*Masumi Yamada1, Dayi Chenz, Koji Tamaribuchi® (1. DPRI, Kyoto University, 2. CWB, Taiwan, 3.
MRI)
4:15PM - 4:30 PM

[S15-16] Estimation of fault geometry to obtain an accurate seismic intensity in real
time
*YING XIAO', Masumi Yamada® (1. Key Laboratory of Earthquake Engineering and Engineering
Vibration, Institute of Engineering Mechanics, China Earthquake Administration, 2. DPRI, Kyoto
University)
4:30 PM - 4:45 PM

[S15-17] Is Mw so useful for earthquake early warning? : from viewpoint of real-time
prediction of ground motion
*Mitsuyuki Hoshiba' (1. Meteorological Research Institute, JMA)
4:45 PM - 5:00 PM

[S15-18] Importance of the high-density observation for seismic strong motion
disaster prevention
*kenyji kanjo1, isao takahashi', yoshinori shinohara', rami ibrahim' (1. Takamisawa Cybernetics
Co.Ltd.)
5:00 PM - 5:15 PM
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Utilization of OBS data for Earthquake Early Warning

*Naoki Hayashimoto1, Jun Akutagawa1, Keishi Noguchi1, Ken Moriwaki', Masahiko Morimoto",
Kuninori Okamoto', Yuki Kodera?, Koji Tamaribuchi?, Mitsuyuki Hoshiba? Takeshi Nakamura®,
Takashi Kunugi®, Shin Aoi®

1. Japan Meteorological Agency, 2. Meteorological Research Institute, 3. National Research Institute for Earth Science
and Disaster Resilience

K[RFTIESMTECH27TB &Y. ENARBAREABENZRMATANER L TV TBREEBEME
FEREGHNE (S-net) | KU THE - FREPEE S X5 L (DONET) | OERT—49 OBRBMEFRRAD
SER AR LT

BERMEFOT—2I1E, BETRETIHEICH L TEREROARILICES T2 P HFINIRE. BE
LTOBHASE IZERZRBERECHBREICER L 2 hEROBIEY. HEEIME Z&ICLK>THEICKS
BENABXKICBRASINEREE VW HBREMEHFEDREICHUT ZNELNH >, AEXRTIE, BEME
HT—YDFERADEHICEREL-BENIE TOREKEFRICEZMRICOVTIENT %,
REMERRTIIHER AR L THSHTRELRRY B BRERKRT 5720, RRT UEBFRONEIFT
F7a<, BEROHIRATESHNE (HMERKORACERAFAOHE., RAIRIEBOEHLRE) #RELTW

%, BAIRTOREBIZEVWT, SnetiEEFDIHANMMERDOAAEZAVT WS Z &M OEMDDOERRHIEH
HWEERD, MAT, BICEERCRELNLERICIE. BhORPTHESOZERBENM LI NMIZL. EAM
RERDNMESHPICINEEA 72y NEILELTRBATRZIEDH S, BEMESTOEANRLEBICEWNT
. INSOEEARNT 2NEBAZH L. PRAICEET2BERICEM L, £ DRAITE. BEHE
Hr—dDREEEY I ZF1—K (M) HEICREMICERY AL 2D, ETFEEMM (MT - . 2019) @
FAY., BEMEFICEVWTIEIZRTAMRIREN S ON S X THRBERN A TOMAEMAEMETE DM LIEIC
SMIERVWAEE VW EEBRENEERE L,

RERTIF, EEM AL EICBERBES T —YDFROMRICOVTENITZTIETH 3,
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Application of the Japanese Earthquake Early Warning Method (IPF
method) to the 2018 Hualien earthquake in Taiwan

*Masumi Yamada', Dayi Chen?, Koji Tamaribuchi®
1. DPRI, Kyoto University, 2. CWB, Taiwan, 3. MRI

In Japan, earthquake early warning has been issued to public people since 2007 October. During the
2011 Tohoku earthquake, 44 false warnings (i.e., the largest expected seismic intensities were
overestimated by at least two intensities or larger) were issued in a month, due to a large number of
aftershocks (Sagiya et al., 2011).

The IPF method was developed in order to classify multiple earthquakes occurred at the same time (Liu
and Yamada, 2014; Tamaribuchi et al., 2014; Yamada et al., 2014; Wu et al., 2015). Classical hypocenter
determination method treats the P-wave arrivals of multiple stations within a certain short period of time
as a single earthquake. Therefore, it becomes unreliable in the case of multi-event, because of the mixed
waveforms from different sources. The IPF method uses Bayesian formulation that considers the
possibility of having more than one event present at any given time, by using a likelihood function
including the information of amplitude and non-triggered stations. The method has an advantage to
determine the source location of multiple earthquakes occurred simultaneously. The method is effective
especially right after a large earthquake, when many aftershocks occur closely in time and space.

We applied the IPF method used for the Japanese earthquake early warning system to the dataset of the
2018 Hualien earthquake in Taiwan. Figure shows the time series of the estimated source parameters
(location error, depth, origin time, and magnitude). Note that the left side of the horizontal axis is the
occurrence time of the earthquake. We assume there is no data transmission latency. At 3 s after the
earthquake occurrence, the three stations were triggered and the event was detected. The location error
is less than 10 km, but the magnitude was estimated as 5.1. The magnitude increased as the rupture
propagated and the amplitude of the seismic signal became larger. The estimation was converged at 13 s
after the origin time.

The offline simulation shows that we can detect the mainshock at 3 s after the origin time, and the
magnitude is estimated as 6.3 at 7s after the origin time. The largest foreshock was detected at 4 s after
the origin time, but the following M,5.2 earthquake was not detected, since the P-was arrival was
contaminated by the coda of the first event. The result shows that the IPF method can be applicable for
the Taiwanese seismic network.
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Estimation of fault geometry to obtain an accurate seismic intensity in
real time

*YING XIAO', Masumi Yamada?

1. Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics, China
Earthquake Administration, 2. DPRI, Kyoto University

To get the seismic intensity more rapidly and accurately, we find a method to inferring the geometry of the
rupture in real-time. Most of the Earthquake Early Warning system can determine the magnitude and
hypocenter location only few seconds after P-wave data. For small earthquakes, we use point source
model to predict seismic intensity. But for moderate-to-large earthquake, the extent of fault rupture may
be hundreds of kilometers, which will cause underestimation of seismic intensity in the place near to the
fault but far from the epicenter. To get the seismic intensity more accurately and rapidly, we propose a
method to estimate the surface projection of a fault in real-time.

The method is based on the GMPE of shaking intensity proposed by Yamamoto et al. (2008). As the
shaking intensity has a good correlation with fault distance, we can get fault distance of every site from
estimated shaking intensity and published magnitude. We parameterize the fault geometry with epicenter,
fault length, fault width, strike, and relative location of the fault to the epicenter. We find the most suitable
parameters for fault dimension by minimizing the fault distance estimated from the GMPE and the fault
distance estimated from the parameterized source model. The most probable parameter set is obtained
by the grid search. We test the performance of this method on the 2011 Tohoku earthquake dataset.
Figure 1 shows the fault distance estimated from the GMPE, and observed distance. For the observation,
we used hypocenter distance and fault distance based on the Shao’ s source model. It shows the station
close to the fault will cause more difference between hypocenter distances and fault distance. And the
fault distance we calculated from the GMPE have a good correlation with observed fault distance. In our
example of Tohoku earthquake, we showed that using the site with hypocenter distance less than 400km
can get a good prediction of fault geometry. The azimuthal coverage is important for the robust parameter
estimation.
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estimation fault distance using Yamamoto,2008(km)
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Is Mw so useful for earthquake early warning? : from viewpoint of
real-time prediction of ground motion

*Mitsuyuki Hoshiba'
1. Meteorological Research Institute, JIMA
x LI :

HEBEIRERDODEH T, Hrld, “BNHrSENZEETFANTZ” tWHIEZAFICAIY, RIFRDOKEGE
WHEL, ZIDOREDOREI!GEFRT 2FE CRENGHELR) OBEREZEDHTWVWS. —AT, WoAER
MBEE—AVIMNITZFa—K (Mw) , E5ICIFRY Yy TEDHGEREICHEL, HEETIR
(GMPE) IC&WENDOXREZSIATFTRATZ2ERF (BRERHETEE) 2EDHTVWIHRELZ<HD. BEDE
ATIE, MWPR )y TELWREVNCIERIC, o, RBEICHETEINMDP AT ERDZIDT, ZhOEEBKRT
ZMENLVNEDD, FENOFRDOEEMEPCIEEDRRE TEDTEML TLDIEDIFZ R,

ZIT, MEFHOHRBEFADOER NS, MEFHEFERTOMWPYRY v TELHOENEICDOVWTERT
3.

BRMOE:

(BREEI R EDRFELERYZIRTIE) HBICERT 2HBEORFEEHIE, NI LHEHHz, 2FV, 68
K ZFIHzHETH B I EMHONTHEY, MEEERFERTH, ZOFHOMEEDOERF RN RO SN

3. —A, MWIZKAZENR, HDWE, DRYDOEEENSKDLNZ I NSV, MwhHECHETHN
£, ERENSDEHNEIX, BRAKATIEIALEBEDN2E00, 1HZHEOEERATIK, AL KOY T
DEWVWREICLVERZZEEZVD. £oT, MWEERICKROZELTE, BT LE, 1HZzORDEHES
EREICHELZZ IS5,

AT DIE N

201 T FEDFRILMA KT EHE (MwI.0) Tid, ZLDHRENEBREBEMEICKERRY Yy TENDHT
ZEREAERDTVSG. InbiE, BRRBOBITICE Y RODOENZEDTHY, SRBRDENTICE ZERE
Iy B4 > TW3 (Kurahashi and Irikura, 2011; Asano and lwata, 2012, %&) . &5k, 4 ~5@ED
MEENERE (SMGA) NoBEREMEFN LAZEHELTVWS., INHDSMGAIE, KERRY Y TDIGE
FEYBEZICNARYIEY (B1) . BRRIC, BEKEESRBEOERNEDEZEWE, 2004FSumatratthE

(Mw9.2) ®2010FMaulettE (Mw8.8) THLIHREZINTWS (Layetal,2012) .2DZ &lE, EREICR
)y TENTHERDTH, DMELHTLE, THzORDEFODHAMELLI EITIERLABAVWIEETREBLT
W5,

RIEDIRE (Minson et al. (2018), Fi5 (2016) &) Tk, WEOERICHEI MWOBERES) 7ILY
A LATHETERLELTE, EREMETIE, GMPEAN LAFRIIIBEESOHRRORKICAS (DX, ZR
AEICEDARV) Z&&BEHLTVWS. MWORRBIRRITEABIINT 52 &, £/, GMPEAZT LZEN D&
SDFHEMwWODIEINE & B ICEBMICBEIABMT I EICLY, BhOoBIOFHIREREZLLLZD

&, IEORTERICARS., —F, BOWENIEHRTZDIE, HR, BEOKRTIYERITHS. RIS, &
BEORPOBLUcOBRE TMWOBRBREE Y PILY A ATHETEZZELTEH, MWHBKERDDIEtcDEF
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BTH-T, BOENIESH L TWEBEtck Y BRITHS. BOENIESN T IEEIIMWAIRKICKRS
B (DEVY, tc) LWBRITHB I EICLY, ERA/BICEDBRWVWT EPEL S.

IV

—M&IC, RERROFRL, KR (F) LEAELODNEITI LA TES., TEHEFHRRICETIEID
&, BIR () & vJ=Fa1—R" B3P NERKEFRTZIENTES, &A%, TR, TDYI=
Fa—RELT, MWARDBET LD TH 25 . HEFEFERTROLNTWVWEDE, 1HZHEDENT
H>T, MWICHET ZRRETIE AL, CORKBROEWNILY, BHREVESY, BROY1 IV INE
RBIENELD B, MEBERKERICE 5T, MVERRISHEINIMWPR Y v TR, BWEN
EFRT2-ODEENLDIRTIERL, BENLEOEMAEDITONDLSS.

HEE : K-net, KiK-net, RRTEA DR AFAL .

() (®)
Moment Evohttion Acceleration(INS)
Time
from
OT = H
200 200
100 100
0

n 00 400 631 EDO 1000
PGA (cm'=)
41

Bl (a) 2011EEEALMT AP HiiE oftE 2 A - bOIFEER (L, 2012 kg
ESENHERR L SR (leano and Iwata, 2012 . (W)ED 1 c MBS TERE AN ERE
(HER5T) . (o = JBSH (ML, 2018 B 4o O3GFES 77 2 F,
hgano and Iwata, 2012). sho&feduid, ElLb oW ERBISETRT.
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Importance of the high-density observation for seismic strong motion
disaster prevention

*keniji kanjo1, isao takahashi', yoshinori shinohara', rami ibrahim'

1. Takamisawa Cybernetics Co.Ltd.

AN Z2HEHIER - B - Y1 NOIEOEEMRTRIND, BEBI VA POMRICKVEESHD
HEAKRES K ERZIGENH =D K LEBEHRUADOMLEEAKRDOOND, /. HERKIEPKE TH6km,/
sec.. SIETHI3.5km, sec. TRIBFEIT DR TH D7D, INEDTILY A L (FDBALD) ICIRADHICIE. &
BREOE#RIIEET ZROEELASAVLEETNMUTTRATNIERS AW EIZBEBEDI ETH B, .
1996F 15, BAZEDELNIVOBABGRTRENIEESTOEREZITVZDOEHIZ4,000R=H A HEE Tl
4 ~5kmDEEFMRERL. EBHIBERETEE - Kk - REF) TE2~3 kmDFEFEBETRLTWED. %
DOERKRITHERTZ 1 OMEICFHIEE A2 KD 6 OMRICZTORKNEEZETLBEICLIVRRFICERESL
T, HERENIHRICEHOEE L L TEE - RRINTWS,

Fxld, LEEBEAREHABES CHRASNAMRRYy Sy FOPGA (RBREAINEE) #J—-SHIS (N
| ED) ICRENE-REEBERNASTEEBRTOPGALRD, TOIXEBROPGANSEHEJ=SHIS
DRBEEEREBAWT, P, SEHEEERADRBO I kmAYY1DEEADED, EHNARYTILIA LEE
ERAKETY )Y P UERAEBESGREER L {(FE—1) ., £ BRETHIFEINS S PEOIREL
5E&FAWVT. LTERSEZ5FZ LAANEESFIEAFBM CIIIERAEELSHEELL TWSHFRIC
FRTE3ZEERLTWVWS {(FE—2} .,

R, HRALZETHESTAUE) PILIALTITRILHD, BRMEFER (EEW) DEEIERELTWVWS
B, HEFRHES LT — Y NEBERICEIVEINERZITSE” T34V K-V —=>" (Kuyuk and A
' len (2003)) PEBEELR->TVWS, BAOKRFT (JMA) ORKXKITZEEWELEHERL TWLWSER
B (EOSRASEER20km) CEESBULOHE CROLEBRER (BR - #HE (M) LHEHREROR
BRICLD) Do, WSHOEBEEELTWEIEND, MA40KkmIFEDTSA VY RY—vELDTE
., HEETICRET Z2HEMETIE. RPEREZVEL T HHIBHAOBICEDRERI|EINBVE WIIRE
BEAEATWS,

BETIE., LEBAERT—9EAVTYTZILIAMA L (BEA) KEESSIURAEESMEZBBE CTRI I &I
&Y., SEESUMERELALZBEORE (K -/ B0 - XL, BL - EVWEWD ERBEHREAEFICES
ZENHEFEBZEE, PRERMIIEEHIERICPNDOBIEDHEIBETEZ I L AR,

Fro. RREREEDTEIS50~60k mICEKEL/ZM5 75 ZADOME % Omega-Squea-Source-ModelliZ & V), M
TOZSRAIEMAETML. LEFERICLY” HHMETHE” OBEEFHEAS T,
CDEDICEBEMBOHAECRES FRNATETHY ., BONLBERISMEFXIKRIDOEDTHS, K
RFTIIWIBT—95ENT B ET, BBRART—952TLA—9FT22R1<,. BREMWEFRRENETEZ
EWHEEETH B,
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Room B | General session | SO9. Statistical seismology and underlying physical processes

[SO9]AM-1

chairperson:Kaoru Sawazaki(NIED), Koichiro Obana(JAMSTEC)

Mon. Sep 16, 2019 9:30 AM - 10:30 AM ROOM B (Symposium Hall, International Science Innovation
Building)

[S09-01] Derivation of probability density function for interval maximum amplitude
of continuous seismogram
*Kaoru SAWAZAKI' (1. National Research institute for Earth Science and Disaster Resilience )
9:30 AM - 9:45 AM

[S09-02] Focal mechanisms of aftershocks and stress field in the focal area of the
2018 Hokkaido Eastern Iburi earthquake
*Yuki Susukida', Kei Katsumata', Masayoshi Ichiyanagi', Mako Ohzono', Hiroshi Aoyama', Ryo
Tanaka1, Masamitsu Takada1, Teruhiro Yamaguchi1, Kazumi Okada1, Hiroaki Takahashi1, Shin'ichi
Sakaiz, Satoshi Matsumoto3, Tomomi Okada4, Toru Matsuzawa4, Shuichiro Hirano®, Toshiko
Terakawa6, Shin'ichiro Horikawae, Masahiro Kosuga7, Hiroshi Kataos, Yoshihisa Iiog, Airi Nagaoka8
, Noriko Tsumura®, Tomotake Ueno'®, the Group for the Aftershock Observations of the 2018
Hokkaido Eastern Iburi Earthquake (1. Institute of Seismology and Volcanology, Faculty of
Science, Hokkaido University, Sapporo, Japan, 2. Earthquake Research Institute, University of
Tokyo, Tokyo, Japan, 3. Institute of Seismology and Volcanology, Kyushu University, Fukuoka,
Japan, 4. Research Center for Prediction of Earthquakes and Volcanic Eruptions, Tohoku
University, Sendai, Japan, 5. Nansei-Toko Observatory for Earthquakes and Volcanoes, Graduate
School of Science and Engineering, Kagoshima University, Kagoshima, Japan, 6. Earthquake and
Volcano Research Center, Graduate School of Environmental Studies, Nagoya University,
Nagoya, Japan, 7. Earthquake and Volcano Observatory, Hirosaki University, Hirosaki, Japan, 8.
Disaster Prevention Research Institute, Kyoto University, Kyoto, Japan, 9. Department of Earth
Science, Faculty of Science, Chiba University, Chiba, Japan, 10. National Research Institute for
Earth Science and Disaster Resilience, Tsukuba, Japan)
9:45 AM - 10:00 AM

[S09-03] Seismicity in the Japan Trench outer-rise region off Miyagi based on OBS
observations
*Koichiro Obana1, Tsutomu Takahashi1, Yojiro Yamamoto1, Gou Fujie1, Yasuyuki Nakamura1,
Seiichi Miura', Shuichi Kodaira' (1. JAMSTEC)
10:00 AM - 10:15 AM

[S09-04] Improvements of seismic activity model for probabilistic seismic hazard
assessment
*Nobuyuki Morikawa', Jun'ichi Miyakoshi?, Hiroyuki Fujiwara' (1. NIED, 2. Ohsaki Research
Institute, Inc.)
10:15AM - 10:30 AM
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Derivation of probability density function for interval maximum
amplitude of continuous seismogram

*Kaoru SAWAZAK|'

1. National Research institute for Earth Science and Disaster Resilience

EHREDOBHN

KWEDOERICIIRENEGHRT 270, MEEHEHELETEEIEWVWICERY ALV, PEPSKEEZHIY ERR

EETIZENHREE D, TD&LDREBMRMBEEEZN ST FEOMENFREHMET 2AEE L

T. &, HEFREHKLT—ERETI & OXREZAIRIE (Interval Maximum Amplitude, IMA) % 557 BX

U, TOHELHEEBEFARDFEMNMRREI N (Sawazaki, 2019, SSA) . IMAIE (EEE) Frechet®
(Non-stationary Frechet Distribution, NFD) &MEENBIBEDFHD—FEIC L7 D T EMREBRIICAH SN T

BY. NFDEZAWTIMADOFERFRHAZTORAADBAINTWS, LA L. IMADZRENFDIZ L7=h' D HDER

HESRE. NFDERET B/ A—IHNMEZMICEDL I ABERERF ONMCOWVWTIK, BEBELERILIN

TWiW, $[E. Gutenberg-Richter (G-R) Bl AF% - FZER, ¥/ -Fa1—REIRILF—BEBHEELDHE

R IRIVF—BEREEFARBE ORBRFRAEEZHAEDE T, IMADNFDIC LA D & & 2 ERmINICE

& NFDZHRET B/ XA - DMBEFWLBEERZPALSMILIZDT, ®RET .

SR8 H
G-RAIE K7 - FEAIHM S, FEHISORBERt t+dt, ¥V =F 12— KM M+dMOEE THRE T D HE D
nix

n(t,M)=Kt*10™MdtdM (1)

ERIND, LELAREZR - FEADCEEIITIROEHRT, F/z, WERIRILF—WEMEDEIC
logW=a+BM (2)

I RILF—HEEEE (ERMERFE) c&MEDEIC

logz=6+7YM (3)

DIFHERZIRET 5, = HIC. EREEREICH T 2 MEEFDHKRKIREXA

x=CRS(W/ 7)"?rexp(-Q" wr/V) (4)

LB ENBERET S, TITR S, do Q'L w. VIRERZNERESNEE. Y4 MEIEE, SEHEED
B, NIRRT XA =%, ARFEN. BLUSEEETH D, CIILLAIERTHS, ULEDXEHEAEDES
&, tTtHdt, X x+dxDEE TR E T 2HEKIREOENIZ

n(t,x)=At"x ™ 'dtdx (5)

ERENB, TIZT

A=mbKC™R™S™10™* )/2mdeyn(-mQ " wr/V)/In10  (6)

m=2b/(B-v) (7)

THd, RARIEOHRENHEEDRAZET /87X —49mid. b, B. Yy DilAEHLETERIND, KR
IBOFREMEZETZ/ T A—YAIL, HEFE (K. b) . #HEFOIXILF—8ESH (a. B. §. v) . T
FUE—EE (n Rodo Q) . 1 MEE (S) ICEDBRIASA—SDEABDETREREIND, BRI
RAERTNTA—% (p) IF. KFHK -FERADODNFIA—9EFALTH S,

BIESEIERICENIE, REFAICLADPWERT 2HERLH (5R) OBEDHIEFrechetp e s, (5)R
Mo, BBEE+TOBICRE T 2 XKERAIRIEZD RIEEERDHECH

G(z,t)=exp(-ATm'z™P®) (8)

cBHNG, B)RIE GEEE) FrechetnfmERUBEEFETHY. AL m. pD SEDMII%/NT XA —4 Tigih
IN3, BRTEBHgT

g(z,t)=9G(z,t)/3z=ATt Pexp(-ATm ' z™tP)z™" (9)

EEHIND,
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DEDEHIZ, MEREEHOLIYIEREHE ERTHIMELS (LA > TrEBEEEEARHRES) . D
2REBDOHEREZEBLBWVGEICKYIID, 7272, thEREBEBOLNY EB/BBTELRVWEETE, 2T
DB TAE-RERIHI’B UCHERAA/-EY, DOmEBAAICESRWAAT A=Y EHRE2HBE. 8)R
EERDBAHFEZELL ZENTE S,

HERER

AHMERAVWT, ¥ =Fa— RERERRV(NDRICTRIBELB/ICLEDDRELSHERL. 2)°@)RX%=H
WTMEXICEH# L, T=60sDIHAEDIMAAEE L-EREHICTY, EHHTIE, K (ADAHICHE, X

a) . b (AEmICEE, ®b) . p (Bc) DENSA—F AL HLBADEKEBRLEFATRLTY
%, KEKELTD (ADH%EKELT D) FAE., IMAREDRERERBICEWTERENICA CEIETEMNY
%, bENEL (mENSL L, ABZEIL) 5848, IMADREMICIENT 27213 TIER L, IMAD E ZED
SFENEN D, pERKELTEHEIMADKBIRENREL 25,

FLHERE

PEDESIC, ¥7=Fa—K, IXIF—EBHE, TXILF—HEEFE. BLUOKRKIREOEORBRRAHL,
5. WSODWDIRENDTTNFDEEH L. NFDEERT 2 3@ED/IZ X —FA, p. m%E, HEETHWLNS
MBEDHAEDLEE LTRBETZIENTERL, INSIFD/NRATA—F1F, BHISINEIMAICQ)REH T
2 ET, KIMERERBEBREURICERIRIEICHETRETH D, AR TR LUEROBRRICED
&, ERMEHTHROBFERBL T, 907 2FHLTICAEFTHORBERLICIERE - FATEZLSICR
22 ENHFIND,

A AMAREBFE - EFMHAB ERMERVEHRERWCE) 7ILY A LARBEEEB T HUFEDORH
1 (GREHES17K14385) o DXBEZITTWVWET,

IMA (m/s)
IMA (m/s)
IMA (m/s)

o 1 2 3 4 5 6 0 1 2 3 4 5 6
Time (hour) Time (hour) Time (hour)
BIERBRICKYAERKLT IMA DTS ERALIN\FA—FDTIAILMEIR, a=4.8.
p=25. 6=-23 . y=05 . d=1.0 . C=10"(J/s)"*m"%s . 0'=0.002 . S=1.0. R=1.0 .
V=3.5km/s, w=2 7T X5 Hz, r=20km, K=20000s"", b=1.0, p=1.1, K. b, p ZE LS 1=
HEEDEIEE a b, c IZENTNEREDLEEY,
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Focal mechanisms of aftershocks and stress field in the focal area of
the 2018 Hokkaido Eastern lburi earthquake

*Yuki Susukida', Kei Katsumata', Masayoshi Ichiyanagi1, Mako Ohzono', Hiroshi Aoyama', Ryo
Tanaka', Masamitsu Takada', Teruhiro Yamaguchi1, Kazumi Okada', Hiroaki Takahashi',
Shin'ichi Sakai?, Satoshi Matsumoto®, Tomomi Okada®, Toru Matsuzawa®, Shuichiro Hirano®,
Toshiko Terakawae, Shin'ichiro Horikawa®, Masahiro Kosuga7, Hiroshi Katao®, Yoshihisa lio®, Airi
Nagaokas, Noriko Tsumura®, Tomotake Uenow, the Group for the Aftershock Observations of the
2018 Hokkaido Eastern Iburi Earthquake

1. Institute of Seismology and Volcanology, Faculty of Science, Hokkaido University, Sapporo, Japan, 2. Earthquake
Research Institute, University of Tokyo, Tokyo, Japan, 3. Institute of Seismology and Volcanology, Kyushu University,
Fukuoka, Japan, 4. Research Center for Prediction of Earthquakes and Volcanic Eruptions, Tohoku University, Sendai,
Japan, 5. Nansei-Toko Observatory for Earthquakes and Volcanoes, Graduate School of Science and Engineering,
Kagoshima University, Kagoshima, Japan, 6. Earthquake and Volcano Research Center, Graduate School of
Environmental Studies, Nagoya University, Nagoya, Japan, 7. Earthquake and Volcano Observatory, Hirosaki
University, Hirosaki, Japan, 8. Disaster Prevention Research Institute, Kyoto University, Kyoto, Japan, 9. Department of
Earth Science, Faculty of Science, Chiba University, Chiba, Japan, 10. National Research Institute for Earth Science
and Disaster Resilience, Tsukuba, Japan

(1) IELoIc
2018%F9H6H, JLBBRERREHE (M,,,6.7) (LT, RBEHRBEEMIR) AA%4E L7, Katsumata et al.
(Earth, Planets and Space, 2019) IC& % &, AEDRHE L TUTD2OEIFO D, FE—IC, XEDER
DFERZF30kmLETH Y, BERDMIIBDOREEMEH20 kmEUXTH B DICLERTEWL, FZIZ, PRIEFD
HLBIZALRELAEBREXA A=A LBEEIT B A RL, PEERARICMTREE —HLA
L\, Katsumata et al. (2019) ZAEBERIEFEDORED, LEF - FE - EEE3DICKAT N B RICEER

L, AEOWIRIEHEDO/NSWVETHIBCHEY, Z0O®%, LHREEBORTLFBMBENBY 2RI LZE
WO ETILERIBL 7=,

AR TIE, BEIREEOREDEBREAAXLBELZHREL, BAA U NN—=UaVERIILYEBRBEOE NS
HWE L7, IREEOEREMMLE, EENRMEZFINEEIEVEZD, BREADZXLBERAWLRS
GOWEIIRHETH >IBATH B, /=, BONLBRHIGZDER DT & Katsumata et al. (2019)HMRIE L 7=
BFEETILE DL AT 1=,

(2) F—4 @8
RIRMEREEERNS10A31HE T, LBEKRE - RERAFMEMEAN - AMKE - REXKFE - BEESX
2 ZHEBKRZE - SARIKE - REBKREHKARAN - TEKRZ - AR ERMARMIEE CERFREE R %X
L7, AR TIE, ORISR EEESAS (LBEKXKE - [RKT - Hi-net) OPEHWIEIDIRLEIZ %
FALTERANZZALBERE L, RBEIXFERALTVARL, BRADZXLBOHEICIE, HASH
(Hardebeck and Shearer, 2004) =B\ 7=, O, Katsumata et al. (2019) O —RITHE REEEE % R E
L7ze HASHTRELZEBRAAZXLBEOAN, HBEDRLV, Quality A, B, C Dfi#% 21, Hardebeck and
Michael (2006) ABFE Lo A v /N\—2 3 Vik%#EA L 7=

(3) #ER
ABOERA N =X ABELMT2ERES N, TNEDOMIEM,1.005M,5.7TH o7, ZDMA, Quality
AB241{8, Quality BA266/8, Quality CA 1557 570 AA Y A= avickds, BEETORAE
ISHEDORAEERIER—FEEATHY, FEDCMTHROPEORAE LRAMMTH 2, RAEIGHEHDMEE
&, ERERICEVWTEBNICIFEEAEELLTVWARWD, BALLICIKZEBMNELEIR SNz, BREOPE
TlE, BALHA05ISEL, BMINMBEORANBERET 5, £/, BREOEETIE, ISHLEH0.7I5E
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<, POEBRDIENGETRERY 5,

A
ARIL, 201 SFRERRBUEREZEA, HARFOBRENRE L UVIRFOERRARNSF/TLONL

TYERWTERZT>THEY EY. 2018FEIRREBBBREGA VL —TOEK, AR, SKFRL
OEBMWMEBERICEDL O TWEALICDLWRHEBLEFXT,
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Seismicity in the Japan Trench outer-rise region off Miyagi based on
OBS observations

*Koichiro Obana’, Tsutomu Takahashi’, Yojiro Yamamoto', Gou Fujie1, Yasuyuki Nakamura',
Seiichi Miura', Shuichi Kodaira'

1. JAMSTEC

20113 B ICHAE LA-RALAHELRE, BAEBEOEBMEBAT VY —F4 B TIE. XKEFTL— MAET
HMEMNERICRELTWS, BEREFOT VI —F4 ABUTEVWTIE, 2011F4BH 52014F48 ICH T
T. BEMES (OBS) #AWVWAMEESH/MEYRLERINTEZTEY ., FEI40kmfHEE TIEMBE DM
ENRELTVWB I ENRENTWS(Obanaetal, 2012), Th5DERITIE, /KL DDZ < DFFE & B
ICHZ AHMERSRZAVWEZOBSHERINTE Y., BEEDIFE A ENKREE000mE UIRWBTICR SN T
Wi, KIR6000m%A B R 5B B8 ISR ER R EEEOBSORAILIT LN OHED SN T WA, EEEHIC
BFZEAIBOTRENICITDONALIFTTH o7z, —H. 2015FLUEICITbN-BAEEILD (=

M) BLUEE (BS - Zigh) OBEHMNST VY-S54 ABICH T BB TIE. ERLEIhABREE
OBSERWABRIAEREIN, 7Y —54 ABICH T2 HEFTEHNEALSHMCA>TETWS, HlzIE AR
BB =R I, 1933FEMBAM=[EMEICEAEL TV & BbN 3 EFSHKE7000mICET EEH
FEETRELTVWBIEMRASONTS Y (Obanaetal, 2018), BEBROBSERBWEHADEEMNTEIN
TW3, £IT. 2017F9ANS2018FE7HICHI T, BSHEHEARFEDEBHME LA S CISEEERICEW
T. BRBEOBSZ SV E45ADOBSEAVWIERANEABUERELL, ZOBATIE, BEMEZFEAL
35RICHEWVT, 2017F9BH 52018%28 (—E8IE3 B) FTEAAZTR>TWS, F/2018F3AHS 7
BICh T TUEEEBEDRFI60km N 5 100kmDEEFH IC10mDOBSAE R E L TEA A EHE L 7=,

R TlE, OBSICK B EMEIBHBINSAANY M ERH LD, FETRIAIZTRV., 1 RTEETCERAEE
TRo7, BRAEICHEALLEREEEIX. BEICHUERRAITITONEMREZSEICLTVWS, HERBIC
LZEBDOENICEAL TR, AR EICES FETH CPSERIKR S BEZEPKOEIEZREEL SR RMIE
EEHELTHELL, £/ PRUEBEEZAVTERAD-ILEHE LT,

BoONLER2mASIE. 201 TE3RT11HORILAHMEDL402% IEBE BRI TRE L /ZMW7.6DIEREME
DOERBABOREZFHN % IELH. 201 TFRILMARTEFERITERIEL LAEXEETL — NASROME
BB LTWBIENRINTVWS, BREANZXLE, 2014FFTOERHOERERBKIC. 77

Y =4 BUCHE VW TREI40kmITIEE CEMBREOA AZXLAEH L TH Y, FERMNICKEAZLIZRS
niw, —A., SO0 AHEH ICIE. BSEEREHALELETII—F4 AFITEWT, M67 5 RDHME
PEHEELTVWS (2017F9821HM6.3. 10H6HM6.3. 11THA13EM6.0) . HIC10B6HDHEIFEIR
DTIAFEICOBSHERBINTH Y., ABELZNICHES REFINFEMICIRAONATWS, ZOMEIF. ER
BTERINILRILAN - FS5—RUBENTERICE > TVWBEHOTRELTH Y., REREROIERAB
DERDMEBEMICE >THHLTWS, FILAD - F5—RUEERBXEBEDT7 VY —54 AWICEL 0%
LTWaH, BFLEEREITL <AL, LI XY MeIhTWS, —A. 1933FEBM=EMED &
DBRKBERT V5 —F4 AMEDIRICIE, BEOUBHL EE) L THRIRT 2 AL TER S T W3 (Uchida
etal, 2016, Obana et al, 2018), SEIDEAFERIL. EROEMENEE L TGEHNTI2HFEIRAT-EDE
EAibNb,
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Improvements of seismic activity model for probabilistic seismic
hazard assessment

*Nobuyuki Morikawa', Jun'ichi Miyakoshiz, Hiroyuki Fujiwara1
1. NIED, 2. Ohsaki Research Institute, Inc.

1. FC®IC

hEAEMRHERISIC L 22EESFRME DS 5, BRANMEEF MK TIE. BAEDLTRET S
BWEERIFLIZDETOMELAEERT 570, ERMIEZH SN LCOHRELICK WHENETIMEShTWL
5, ERMIBAEHSHLDODBELICK WHHEIX, BEICRELAMEDT—% (A4907%) ICEDL, HED
REZBA, HE BEEZETIMMELTS Y., RIMMAXREEFEEZZII T, EATL— FDOZXVWHEADK
EEOBAY, RABEBEORELREDETIRELTHhNZ, LHALANS, FILHAKEE DEDFR
BAEBEFEBEEDLDICERTIMIDVWTEHRBAE LTERINTWE, £/, FHR30FIEERRIRREE A
ERERELLMEICLY., ETIVEDGR+DREBAEELMER >z, TOLIRKREREZ T, ERET
BaHoONLORBELICK WHHEDETILRRICAIT KT 21To7,

2. RibAKREFEHMEROMEN YO DERY AH

FAb AR EAMEDOREFTDIEA4BRELTETVWEEDD, 2019FE3ARK A TIIAEHRLERID1.5E12
EOMENRELTWVWS (MERAEZEER. 2019) , I T, YZHBRBICBVWTAERICRE L LMER
HORBEREARARABRAXICHTIEH, EREFTOMEFHL NIVETRELAFAN O ERRFEE A2
ETILERET .

3. EERXSDEMEREL
ERMBADHOHNLCDHDEELICK WHHETIE, BEAMEORPTMPIEEAESE EROBHFICEOVT
KoShiEEasfe LM 2 A%, MBMICKS LARAERIL0.IEDA v 158 s L THM
THEHAEEHALTWVWS, TDOb, BIZEOAEICHITREEESICOVT, REDHEICLZHMREE H
Nl OLRWHEFEETILOEEE WVHYEBEAEHIST,
OBEHICHITBEATL — hDFWHE (HRBAHE)

2016 FE1T1H22HICKRE LI-RBEEHDHE (M7.4) X, BEATL—MOBEAMESEMIhTWDE (HE
BEZER, 2016) B, ZTOERAMER. RITOEEXLSOAMITIRTEERBELABRL TV, 22
T, XEFAOBISICH -2 HRANMEDRIBR D AEMT 5, JDEE, BEOMES L UHRBEDKE A
E (M7iRE) OEA2EETEZLDICEARALEETL — N EEFEI10kmERRE CHEEIE LTED LD
ICL. et AR TR, biEdE, FE~NERES. mENS 7. HRE~EAEZESICHIT TOEETA
TERRELTHRET D, —AH. BRBAICOVWTLBEOBEEA T TICHRESNTWEEHEDD, XEREE
IC& 2 BEEICSITIMBEREATHME OV 7 b TRINTWVWSAETESTEAHNOMBILIRTDMEEX
DHIHELTWS, ZI T, WN~EREFSOEA (R FiE) OBEBICOVWT, RITEBOEAICIEERT
%,

OfEMNZ 7UADEE (N> 7) EHaE
FEBEILFE—/NERBEBEAWVICOWVWTIE, BESHABOMEE T TICETIMELTWS—AT, BiEb
SUYBLUVEAZEEEDESE (MS57) @AAICDOWVWTIE, BEA T, INSICDVWTEHAREER S %
BRET D,

OFI0FIEERIRREIMEEZ 1T T

TR 30EIBERIRRESRE LRI HNA0kmTRE L7z, HHICE W TIE, FX25kmE TIEhRRAHbE
ELTETNMEEINTSEY., ZEY EFVHEIX TR TEIT100kmIBEDNDRA S TAMEE LTETILES O
TWh, —AT, BHETZHEMHICOVWTIE, 1982F B MhihE L ZFOREEFHNE2HFT AT, FS
25km~45kmDOMEFE = FIRICE T ILE L TWe, dLEERIRREMEOEREICOWTHHIHE SR
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Room B | General session | SO9. Statistical seismology and underlying physical processes

[SO9]AM-2

chairperson:Kazuyoshi Nanjo(University of Shizuoka), Kohei Nagata(MRI)

Mon. Sep 16, 2019 10:45 AM - 12:00 PM ROOM B (Symposium Hall, International Science Innovation
Building)

[S09-05] Seismicity prior to the July 2019 southern California M7.1 earthquake
*Kazuyoshi Z. Nanjo1 (1. University of Shizuoka)
10:45 AM - 11:00 AM

[S09-06] Successively occurring large earthquakes in the world (2) -Successive
occurrence and simultaneous occurrence of same class earthquakes-
*Tetsuo Hahsimoto1, Takashi Yokota® (1. Meteorological Research Institute, 2. Aichi Institue of
Technology)
11:00 AM - 11:15 AM

[S09-08] Temporal change in size distribution of the earthquakes around large
earthquakes in the continental crust of Japan
*Kohei NAGATA' (1. Meteorological Research Institute)
11:30 AM - 11:45 AM

[S09-09] Variation of activity of felt aftershocks: An application of the modified
Omori formula to aftershocks of the 2019 off Yamagata earthquake
*Kentaro Hattori, Ichiro Nakanishi' (1. Kyoto Univ.)
11:45 AM - 12:00 PM
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Seismicity prior to the July 2019 southern California M7.1 earthquake

*Kazuyoshi Z. Nanjo'

1. University of Shizuoka

KEAN T 2T MEE T, 2019FE7R480ICY T =ZF 12— RKM6A4DHMEHIFEEL., ZOREGH)IC. BER
REIEESEIC L TM15 kmBEN/ZIBFARC. M7 TDOMENRE L, HMICR2 &, M6ADMERER, bER—F
BAABICETEZRHOMETREE., TOEHOILRIGESH. AA—FERABICET AT o LIETEIERL
LTW3, 2L T, 203w S5M7.1DOMEDIIEA RIS L 7=,

KB LHIE LT, 2016EREAMENDH S, 2016 F4814BICEEAMBDILE TME.5DHE A2
&, 2H#%(16H)IC. BET SME)IMETM/ 3DMENREE L. MESDOMENSM7 3DMEX TICEE
MERNEMBTT 2L, MAIMBTM/.IOMEDRNICT L R Y v THdH > - aTEEMEA R S /= (Nanjo
& Yoshida, 2017), T DI, AMEE AMEDOEDFZHDOHR ZIBET S & T, KMENGRT 2558 %
RAONZAEELHY., COMRITSEOMEREFTAOHRDOEREE LS,

FITAMETIE. MCADMERELRE, M/ IOHMEETICRELAMERSZHET LA, AVWEFESE

&, =57 UR)LT - ) ey —RI(GRANDLESE., HEDEFEDIREBEZEILEIEZ 5 ¢ {&(Lippiello et al.,
2012)ICE DK<, hEDREFMEZHISCGRAITELTE, MEF—MRICTIEWMEZ &5, bEMNNE W
A, NEWHBEICH L TRKEVWHENEBHNZOHTH S I EA2RT (MENKE VEHIL Z0M), ERKIERER
o, BEEZEISHICEOHEELH S ZEMFMENTSE Y (Scholz, 1968), £/, W DHDKMEDEIICZED
TEIERRIA R AHE THEDMED - 7=3R&EH D B (e.g., Schorlemmer & Wiemer, 2005; Nanjo et al., 2012,

2016), ZDZ &iF. HMERLERICERMETRANEN >/ & ETBT S, —H. ¢fEIE. FEE HICH
ENERLTRETIHRICA =D >1). Tk, WMEHNEENICIES DOHKRICA 2720 <) EFHET 2
EBIETH D, 1980FERLEDOEAIL T 2N =TF DT —4 % ¢ BTN LI=ER. KHEMELLL)DFAERZ
IAEDLKIZONT, ZOERMETHEDEHRAR SN E WD HRENH 5 (Lippiello et al., 2012),
bEDEZEESHEN S, MEFEIOILER TM7. 1 DMEREFICEDDEFI=0.7)E>1=Z £H'H

Mhotz, £, EILFERIDOELN S, BEEEHIC, LLEMRKZHDOMBMILLE)NER L THRET BHRIC
BoTWEZEEPh2-(mAKEIFP=1.5), TDLIBRERIT, OMBZOFHTIEIR SN o7, UL
Mo, LAERAIT. KEHOMEMILUL)NERT 2HRICA /I T, BVWHELIRAShEZEER

%, o T, WA E,h Mg, S, M7.1OMEDIEARIE L /-msEELH B,
J—OVISHDFEICEDE., MEADHBEDHREIZLY., M7T.1DERMETIIEES 2 RET 2I5NH1E
{72>THY(Steinetal.,, 2019), AARDEREFE LRV, KMENMGR T 2HHEIRABLHICIF. &
RHITLIAMERDISNHREAMHET DI ENEETHEIEERLTWVS,
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Successively occurring large earthquakes in the world (2) -Successive
occurrence and simultaneous occurrence of same class earthquakes-

*Tetsuo Hahsimoto', Takashi Yokota®

1. Meteorological Research Institute, 2. Aichi Institue of Technology

BEENTHEDRVDOBENIGDIODEERNFESN, ZOBEOERELREINL, HRICHIT B KFE
WEDHAEMEICOWT, BEET>TELMEERM, 20174 ). SEHIZ, CTOFEESEIXPPENT, &@E
Z7DMEORHBD—DOTHEZ2EZHPHBMOHEDL > RABRBEDOHMEDHHK EEXKDOMEDL D ICHEELRE
EBOEEHD L S BIREN, HEROKEEMEDREICDOWT, HFAICHETSNZISC-GEM version5.1DF—4
(1904—2014F) = HWVWTHHET 3 Z EAHEZMRET 21T o 72,

RHOFREE EBEDOMES TdoubletE WA %1%, doubletDHhEDHAZLIE, Lay and Kanamori(1980)IC & %
SolomonfE & DHME, Kagan and Jackson(1999)IC K 2R DMEDBFT R ELZRHDEDD, TOEZE L
T, 2ODHEOMECLIFZEREERICOVWTEENTIEA W, £2T, ZI T, doublet& L THEEMDH Y
ZORMEOHAEDLEELBENS < HET S0, PPBAEICEDEIICLT, M+0.3, ZEREEREd x 2;
logd=(0.5M-1.8) (FEOKERR(1962)D21%) , BFEEI1TFL L THRELTo>/. i, BRORS
&, WO PHOREELEEEL, 150kmklkE L, M72L EDMEAETRE L, MO/NRE2MI#MBA A
LT, BEZTo7%.

FETHEICH T 2R GEMEOEARN LEEOREICE>-EDIE, EEEHFTLOICLT, 252@N‘HMEIN
. TOA, LTHEBI1DOEX)EBHEHEOTEAIM7.8=M<8.6MEFIMNINEH Y, HiFHENIFELRIC
FELEA(ERX)IE13ME, SEURIESE®RE)ERY, 22T, 1707FFEAKkMEHIME6 EINTWVWBD
T, TNEYPI VA, POREDORKEZHOMEOHEREMEAZRTICR Lz, M8.6LLEDHE (Frx) DI fE THIF
A RTHE, 1957AleutianittE, 2005Sumatraitt®, 2011TohokuthtEDIERICH SN

7=. Aleutian#thtEDE Y TIX, 1986FEM7.95 £ 19965FEM7.88 AN I NTWB A, /N RIMETH
3. 7z, FTOBETI965RatsIslandttELNFEELTH Y, FODEETIE, 1906FE8H17HMS.3 (A, [E
HOFDME8Y 5 ADMEMNISCGEMICIFZEFEINTVWAWVKL I RO TEENIKNE) OHMEP2014E
M7.92DMENREEL THY, NSO TIEFHANEFRTH 2. Sumatraltt EDIEETIE, 2012FDHET
NEEDHEIN MBI TWBED, JEWVW-TEWVWWEEZ S, TohokulttEDIEEEH 1938FEMT7.95%
1968 EMB.2DHMENMHEEINTWED, TNOHHIEE L TTohokuttBICR > b IFTIEHRWVWDT, FltpeE
A%. #EB, 100EREDEHASRICLZ2HMEEUINSIE, BENS 7DEEERABEOHEDOHRREDOERER
HeZ&lE, PERVEEIMHDLOITHS.

ZIT, MEM7.2H 5 LT, doubletthEN LK AS5NZVOEVEEEDICEB LD AR 2 (REH
#(IZUSGS K U'Lay and Kanamori,1980)IC7Rd. K <HHNTWB19715F, 19744, 19755 (Lay and
Kanamori, 1980)D#iEAHHEINTWS. HEDRELNSKHERZHEL, PBLZOMEBEICERMEZER
FRABIEERIN L W) THRAERSAVWESITRLE, 1971 EDOME & RERBEER, MPHRIEOIEENEA
5H, 1916FEM7.96(+1920FEM7.81) >1919FEMSB.I5(FE AR L LD EHWVWAEME LWL, PPE
EAH B, 1983+1992F-2000F(#§1) 1’H 5. ZEDOMUBREORELH DN, ALLIRTARY
TA—DHIEINTWEEDICBAS. £/, 1974FRER) & 1975F(FR)D—H T, 1939FEM7.820#E
DEEFHHIBEINTVEELIICHERZ, EHFEABREOBERMEEARLTVLWEEMLIE LRV, ZORICAR
BREDDBEYRLABESNSDD, LHrLANS, ZOLIBBERITFEEL TLARL,

ISCGEMZERWT, miE N7 DES - AFREMECHKEMEEZIRL THLD, BRAREDIE, LARHLREHET
ZEDNELVWEDSICEDNS.

BiEE : ISCOISCGEMver5. 1 &b TWARE W,
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Temporal change in size distribution of the earthquakes around large
earthquakes in the continental crust of Japan

*Kohei NAGATA'

1. Meteorological Research Institute

TEk28%F (2016%F) RRAMELRE, WMEZMHDI LOLBBFROKRELENRELED. ARESL LIEE
ICARELFROMBICH T 2HEADEERICOVT, RO TRBFIEE>TWVE, DK I BRARELMEFR
FRICIE, MTBEILE CCGRAID bENARICIEBMNT 2MRAELH S I ENMEHINTS Y. TORDOMEERHIC
& WEORLEBREORKEELLZ T TR, BRIEELITORAELIZEY 2ARENMERINTVLS
(Bl Z (¥ Gulia et al., 2018, GRLl, Z£Z T, ZD& D BFBAAKNAHREINBELFOELIEL S Z & %RiIR

I REELGHEREROBRALOPPEWERR T — I TOREREEDFOEREOERZEEL. BT
HNRRERRED DL E DBEREEZANS O DB R4 2,

INETICT BT, 1997F 108 LU, 2017FF TCORRKRT—TTIEERER W T, 2004FLEICH
ADREEMBRATHRLE LML EDIE (FAM7.3) 2XRIC. BREMICE T B EI40kmELEDHEE
FOREIEENFEDELE AR, REJEED G OMBITICIIF LA BRFENMRERINTWSEH, SEIE. ]
ERSEE A DBEEOELLERARD EVWIBEEALD, /Y5 X N v 712F% [Amorése, 2007, BSSA] % A
WCERAYOIVHIBETETCVBHMEDTY I =ZF 21— ROTRE (Mc) ##E L. Mcl EDIRETGRAID AL
WDII>TWBERELEBEDbBEERLEICIVHEETZEEEIC. bENSHEINZHEBEIEELIR &
BRI SNIZDENERBIHNE DI DN EKSKREICK IR, £/, GRAIDNSDOHDRREDIEZRE L TIRES L
TWBnfE[FiE, 1978, thE2 |2 EBICHELZ. TNODETE, WRBEERDITRTOREDERNS
W L-—EBOERT 2ERET — 4 ICIERER L 7.

WRBEHLNEEOHEEEICHEARIFLEZIER[MRAT —ILE LT, HEREME OFHMNLRERA[FE,
1961, SRR ER]EAVWTHE LZREBORRLEEEL L, SRINECEREMIEEUTOER%
HWH L ERFE=BALER. SREORERICHER, L TREZRDbEIEL R>TWVWE I & =R
L7 ZIEOFBEIITRIEICE Y EAZH, #ih. RRMEREERDL S bEIEIMLIED. BHALS
1ERENMNTT—EDEICELELIERANROND, TDLODEDOLEICIE, WRMEREFOPRBEE,
RIMERERDHIBRELEIELEZVL6r AUBOARREEZB WL, bEDEMOEEIX. XEWVWEDT
0.1FBETH o7z MCIIIRBEDOREZRMEDORERICEL ML, —EDEICELEL ETICHIEEDHE
BAEETZH. ZOBBIZERO bEDEMDBEESRICLERS EEW, nfEld. YRBERLEREZ TETED
BT ZDIEDNHZEDOD, BR1.7T~1.9BEDETHEELAZEIIRESNATULAL, 2D &iE, MclEDIR
BRSEEAHRMMEL TLICOOBRER>TWEZEERLTEY., LBD b EDOEMAMcOETICERT %
ZETIERWT EEZEMITTUVWS, KSREDHR, GREIEIZEEICELRZFEIMESHEH, HICHRHE
HEBRICEZERINDD, IN6DT—9%2RBRVWTH, LEOKRIEIZEDLRW,

EERROERIE. GRRID b EATREMRIGAZDERDISHG L FEZ/HSE, ZRNNEWVEE b ENMEWN
A % #2 & W D TR DR [Scholz, 2015, GRLIERAFMNICR A 2, T74b5, HEICH D BREELT
DIHAETICHIG L TOEAEIML 7z & DFERMITETH Y. ZDFE. bEOPPREAMLERBAREIL. TR
WMEICL VBRI NEBEADZDEROREICEDIGHDOBEDICEL Y ZEMICEBEINANSHERERRK
BICELBEVWTWKBREZEARLAEDEVS BRATERTRBEVWNEEZEZITWVWS, bEDOEL EBHEILD
BARzHRT 27D, BERMEHOER L T2 %Z0.71L, 0.5LE L TRKDOENZT o/ & I 5. BITNRE
HEEDBIFEDEDEMENAREKRIHBEEAONLED, WRMERMOFENEESMEZHET 572DHD
THREBRT—IMEONZBFNM DAL, PARGBERIF/OATVLARWL, FIZ, 2014F11 A OREFRILER
DHE (M6.7) ICEIL TIE, BRIEEBOSLUADHBICOWTHENY &, RAERMETHEMET IS EWD
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fthE ITFDORRNMEOND, Thik, FAEDERMEDERENLEEDHETCAERObENAECHESIN
DI L. AERIEZTNUADFANRERNHEELHTOARBL A2 EDH S & ICK UIERHICERMEDRHE
METTBHEEZIOND, bEDOERETIEORAEICIE. TDLDREENAEFHOLHEDTILDEESH
HE-ORHEEFDS & FEICIERINTWS [ X IEWiemer et al., 2002, Adv. Geophys] & Z 3 Tlk#H %
B, LRROFERIZ. ZOLIABFELESCELTH, REOKRESRIEICHD M RbEDEMNIZEEICE
TBHIEETERLTWS,

Stk AN REEZBY T L EHIC, WREEAZ/NEEICHEI L. BFFNAEREIOE(LH LB OFER &
EDELIICEARLTVWENEVWSIALEDTHREEITOFETH S,
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Variation of activity of felt aftershocks: An application of the modified
Omori formula to aftershocks of the 2019 off Yamagata earthquake

*Kentaro Hattori, Ichiro Nakanishi'

1. Kyoto Univ.

Dependence of activity of felt aftershocks (K value) with epicentral distance has been studied by fitting
the modified Omori formula (Utsu, 1961) to the aftershock sequences of the off Southern Yamagata
Prefecture earthquake of June 18, 2019 observed at eight seismological stations in Yamagata and Niigata
prefectures. The aftershocks used in the analysis are limited to those whose epicenters are located off the
coast of Yamagata prefecture or Kaetsu area of Niigata prefecture. The fitting of the modified Omori
formula is made to the time sequences of aftershocks with seismic intensities greater than one at each of
the eight stations. The aftershocks with seismic intensities greater than one are called felt aftershocks in
the present study. Because the data set of aftershocks located by JMA is used, the fitting of the formula is
also made to all the located felt aftershocks. The interval of two hours is adopted after several trial fitting
of the formula to the data. Three intervals are obtained from the origin time of the main shock 22:22 of
June 18 to 4:22 of the next day. The values of p=1.3 and K=20 are derived from fitting the formula to the
data set of all the located felt aftershocks. The value of c=0.1 is assumed. The values of p=1.3 and c=0.1
are fixed and K value is determined from the aftershocks felt at each of eight stations. The results are
summarized in Figures 1 and 2. Figure 1 shows the numbers of felt aftershocks at three time intervals for
each of eight stations, the best fitting formula and the K value for each station. Result from the all the
located felt aftershocks are also shown in Figurel. In Figure 2, the values of K obtained for eight stations
are plotted as a function of epicentral distance. The K value plotted at epicenter (O km) is obtained from
the data set of all the located felt aftershocks. Figure 2 may show the decrease of the value of K with
increasing epicentral distance.

© The Seismological Society of Japan - S09-09 -



809'09 Seismological Society of Japan Fall Meeting

14 r
. O D E R EL o TR * o BRI IR *
1.2 F oft EriiaElil & AB@mEE)| AKHA R &
SR % AR 8 BT 5 SEIH TR % oI R S %
1 ~J
@
.0
[ A _
o 08 | ~~. K
S L -~
= -
80 0.6 | TA.
= ' -~ Ks
[ A =
04 [~.
e K
02 = -..__“". -._.“.‘\ -.._‘_\\\ '--.__-.-.’
K/ ‘
O =~ & L L 1 Pl o i L 'Tﬂ L L 1 L =~ L L
0.0 0.2 0.6 0.8

0.4

log (t+¢)
Fig.1 Frequency of the felt aftershocks for interval of 2 hours of the 2019 off Southern Yamagata Prefecture earthquake
and lines with p=1.3, ¢=0.1, and the best values of K estimated for modified Omori formula (Utsu, 1961).
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Fig.2 Relation between the value of K of the modified Omori
formula and epicentral distances. The K value at 0 km is
determined from all the located felt aftershocks.
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Room B | General session | SO9. Statistical seismology and underlying physical processes

[SO9]PM-2

chairperson:Makoto Matsubara(NIED), Masahiro Kosuga(Hirosaki University)

Mon. Sep 16, 2019 2:45 PM - 3:45 PM ROOM B (Symposium Hall, International Science Innovation
Building)

[S09-10] Small repeating earthquake beneath the Tokai region
*Makoto Matsubara’, Hiroshi Sato® (1. National Research Institute for Earth Science and
Disaster Resilience, 2. Earthquake Research Institute, the University of Tokyo)
2:45 PM - 3:00 PM

[S09-11] Spatio-temporal distributions and activities of deep low-frequency
earthquakes in volcanic regions all over Japan
*Ryo Kurihara', Kazushige Obara', Akiko Takeo', Yusaku Tanaka' (1. Earthquake Research
Institute, The University of Tokyo)
3:00 PM - 3:15PM

[S09-12] Low-frequency aftershocks of the 2008 Iwate-Miyagi Nairiku earthquake
revisited
*Masahiro Kosuga1 (1. Graduate School of Science and Technology, Hirosaki University)
3:15PM - 3:30 PM

[S09-13] Migration of microseismicity and subsequent aseismic adiabatic expansion
after the termination of injection in Okuaizu Geothermal Field
*Kyosuke Okamoto', Li Yi?, Hiroshi Asanuma’, Takashi Okabe®, Yasuyuki Abe* Masatoshi Tsuzuki
> (1. AIST, 2. Osaka University, 3. GERD, 4. OAG, 5. JOGMEC)
3:30 PM - 3:45 PM
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Small repeating earthquake beneath the Tokai region

*Makoto Matsubara', Hiroshi Sato?

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

1.1xC®IC

BAmEATIE., 74 VEVEBITL—NIEENZ DL —FYT7 T L—MDTFIEHAATWS, ZDT
L—MERTIH.,. BEAMENINEITHERYBRLEELTEY., SEROREETFAINTWS, RiEihig &5
ARZ 7, COERMEREHORIKICAET 2, INETH, MEBE (FPARY T 1) TOMEYRL
WMENSTL—MERTOIRYEIHEINTE - (FlZIXNadeau and Johnson, 1998; Igarashi et al.,
2003, Uchida et al., 2003; Matsubara et al., 2005) , Bi&RIZLFRMAZRAR BRI EXEETL— PP
T4V EVBITL— DI —Z T TL—MDOTITEHAE 2 OMIFHICE W T1979~20035F (C BHR R EER
@ (KT-net) %2000FLUEIISREMEBENME (Hi-net) 2 BALTEL, BAMNS 705D T L — MER
ICBITB2ITRYEZHET 27, BL)IAOMETELORBHIHICE WNT, MEYRLIMEZ#ENTL <,

F—% - Fik

R#R137~139°, Jb#E34~36° DI H W THKEBFADKT-netPHi-netiC & W 1979F8H ~2017F 128 %
TRV =ZFa—K (M) 1.5 LDOHEH152,333FDHENIAREB I N, HHMEICH L TABEOT (K
10km) LIHDOME DR = HEHEBEGREOGEN R E Lz, BERHHI-netDERIRICH 175 ETEIHND D
1~8HzD/NY RIRR T 4 )Y —%BRALEEFICOWT, PREOEIZEDTHEINSSKEOEZEDSHEETE L
IE. SEDOFEHEY NMEWSGEIZPREDOEZED1RFEIA S40MBE DRI IC O WTHEBERE ZFE L2, BEEIC
EENBEEEEH T, ERERH100 kmEL R OIE A LA ETO.95L L DHERERE A F DRI A ER S nrzith
EDHAEHLEZMEUME S L THE L (Matsubara et al. 2005)

3. #&R

3,525 DMEN 57%221,0727 )L —TD/NMEVR LIBEDHEAEDLENE SNz, TOHRAS2FLLE#EL
TWB/MEY R LIEIX3 48MEDHEN 572251,0597 IV — T TH o7, BRI15~25kmD 71 JEVEBT
L— M EERFTEELTWVWR EEZONSEAUMBIRD/NEY R LR IBERHMECHREMES L UW
HEBMTREL TV, 2055, FUMEORBERBRIEI NS 70BN TVEARST7 kmfETH Y
TU—MRRELEBEDREAACHALAEEDRAEMETHZ I EHH, ZOMRYBRLMERT
L—MERATRE G RECHNMNMIBEEEZ 5N D,

4. ZFm

TL—  MERMETRELTWS/NEY R LIEICDWT, Nadeau and Johnson (1997) OBERAEZAWT
RTZFa2a—KRDOLITARYFEEAMEL, TNFNERTMETIZ0.2cm/E, ILREFEHTIX1.4cm/ET
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Ho7, Seno (1993) ICLNIETDEEHDTARYFEEIZLO0cm/FETHDH, NMNEVIRLMEISHES L
BZIARYFEILKBICTFE>TWB I &g h o7,
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Japan, estimated from repeating earthquakes, Geophys. Res. Lett., 30(15), 1801,
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Spatio-temporal distributions and activities of deep low-frequency
earthquakes in volcanic regions all over Japan

*Ryo Kurihara', Kazushige Obara’, Akiko Takeo', Yusaku Tanaka'

1. Earthquake Research Institute, The University of Tokyo

KM DFESEEFRHE L, RAREOBEEOHEBICHRTHEHEERBNMBEVNEVWSIHHEEL, SREKFDHY
A7IC& B EFICKLMIBORERZTT10-50 kmTRET S, ZDEL IIBEREIDHDHRENHI20—-30 kmiC
B3 (UNE -, 2017) =8, EFREEDEF{EIEREINTVWS. LHL, EFIUTIEEZ10 kmffik &35
kmfHETD2DDEE TEAR L THRE L TWB (Nakamichi et al., 2003) i &, BRI RHICIEMLEISEWND
H5., WMWTOMEREE & OLLEAR T, EEEEHOAREE 2 IXZDORMICESREREEDERIA DA T
52 EDD, KIUMEREOBRIFEBEBRMEOREICEAS L TWVWEEEZLNT WS (e.g. Hasegawa et
al., 2005). KR TIE, FHEFRFMEOFEINHEE LV EREICKD, TOREANZZILICEDLZEEEE
B3 % 7= IZNetwork Correlation Coefficientix (Ohta and Ide, 2011) IC& 2 EROBREAIT o7/, £
=, IRFOAYOQThOFREERRIMEET Y TL—MELT, ¥vF K7 1JL%% (Gibbons and
Ringda| 2006) # AW TEHRET —9 H 52004F4B Hh 52018F 128 OHIBE CREERRMEDKRE 1T

, 2ES2#HE A FRICHERFHI-netDERIREZFRA L THYOTAER L. A9 OTDEREICIE, &
ﬁ/*ﬁf‘éﬁ‘?%f“/7 L—bMIxy FLERREREMEOREERELZRAWVWT, HhyOJ7hOFEMERKMED
PEREITOT-.

ERBREDHER, FEEEFMEOERITS I TLEBHEAICHOML CVWHIETEHRONEGEHICES
L, £z, FEAEDOHIFICE VWTEHORDONSIBREBRIFICOMNZ Z &N o7, ILEERTTIEEA
EARICHS kmBERT4DDRROERICOMS. £, ZOERDEWLEIRERRMEDKMBERSEIC
LK BDHEDBEREIFITHIGT 2. D, FEMEERMEDOERIGIMIINICEHREFEEL, —EHFFOERTIE
BAL&IBRANZZALDREBERFMEMEVRELREELTWVWREEZAONS.

RIS, BEAEBICEL > TSN I —TBICRSMEREMEDESORBEAER LI-hdO s 2AL
T L. ZOER, FHERRMEDENIFA—MBRTE /I —TEBICKECERSZ I END
ol R CIRRBERRE’EITHEEPICHREENRL — NTRET D7V —T &, BERNQTEEDL
HEBNTRET DIV —THEETS. HRAEEPLPESL, HETREBNICRET 2 RBERRE DM
I2, RRZEE (ELihiEkz, 2019) PEAEEIEFWEDORWI I —TORBEREMEERR I N, O
RiF, HRKUADT T THEIBICHE D HTRBORANERERRMEOERIBEO—HDA%BIBT 5L D%
MECTLERLTETCWEZEAETRET .
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Low-frequency aftershocks of the 2008 Iwate-Miyagi Nairiku
earthquake revisited

*Masahiro Kosuga'

1. Graduate School of Science and Technology, Hirosaki University

&I

RILBADOHFRBR I Y MVREEBTIHERFHEENRELTVWEY, REOEEEMEEAICLY, i
FORBICHBWTHEBRMENREL TWBZEMBHELNMIR>TEL [HFO - th(2018), /NE - b

(2019) 1. HRREMERRMEDOREA DXL DRI, BLCEFEIHFEATRETI2BEEDOMEDRE X

HZXLDRAERATDRTHZZ DD, MR ERRMEORERREND I EIZEETHD. —A, KW
REHAR N THRE L7-2008FEF - SHHNEMEOREFICEARBEENEEFNTWVWE I EP’RESINTWS

[Bh KRR M FTAT(2009), K[RF - KK (2009) 1. INE - fh (2010) IFZDRMHIARAELEEREL
=%, SME&Frequency Index (LLF, FUEEFY %) ZAVWTERERIMEDKRE & BRORFZEMIMICDL
TOERNAETRSTEDT, TORBRERET 3.

BHikET—4

FIEIZ, BRKETEE SEBERTHOZARY MURBLLOERAREHE LTEESN, BEBEIEHT 2 LiEWE
DREVEDEEZES. SOORITICIESKEAERAV, SEKFEEHIE10-20 Hz, KB SEHIE2-4 Hz& Lz, &
AR & BRREIE, 2008 FEF - SBREMESERESRUNIIN—FICL2505AW . b, FEDORA
EEHAEH LY ERED /1 AL WERIRIZRE, SIRE /1 XDRARY MURIELA L Z WE%E O S
BEICIEFME % KD TULARLY,

FIEDQ2 L ZTDER

FMEDE R TS ALlE, E—RP-02BREDERDGISAVEEATRTS, 1 FRAADOTF—ILHARL, Thd
BEREODREEZRLTWS. FUEBIMEEROESWAERECKRIATES I EDFARTHS. FIfEE< T =
Fa—ROBICIFTVWEDHERBENH 2D, REOABLEZLHHZ YV =F 21— R25KEBDHE TIFKFHED
EEIRN

R ZFa1— R25RBOMEBICDOVWTFHEDEEAOG 2R3 L, BRAKOREIIEBNICELE >ADHFER
FTZENDHDB. ENSHIE, (1) AEOERE ZOIES, (2) REBOILET, (3) LAIREE, S FEAICH
hrhNy S R5—, (4) BEILDORS5~10 kmDEE, &KL T(5) REHEHEE (BFALUDOILILR) TH

%, IS, BEKEI-ROSHRAKM ARV TERRBEARE LZ/NE - 8 (2010) DOFEREH
RIAFNNTHZH, (1)E)ICDWTIR&L YBRBELSHEST-.

BRARMEREFHDORT, (A)G)EANTSREELSHETS. TN 5 DOHEETIIENNERRE TELA

BETEOMENIREL TWHELMRTES. —7, BAKMBRRIREFILAICEELOHTS. IhoDRE
TREEARORELHMELANOBAZITITHHT D, COBRADITIFEE - ENOERBOMHN S TIHERAT
BIERETERY. (NMEQDEHIIBABRDERFEERNIANVEHICHIET B DD, REDFSICLHE

ISHETOMEIANY ZRMRLALEDONE LNV, S&RIE, ROBAKRE OLLBRE ZED, BRKRE
DREA N =X LDFRBPEHEDTL.
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HEF : AR TIE, 2008FEF - ERAEREASRKREH NS L UM KB ERMFRATHI-net DERIKTY %= &
ALFELL..
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Migration of microseismicity and subsequent aseismic adiabatic
expansion after the termination of injection in Okuaizu Geothermal
Field

*Kyosuke Okamoto', Li Yi?, Hiroshi Asanuma’, Takashi Okabe?®, Yasuyuki Abe*, Masatoshi Tsuzuki
5

1. AIST, 2. Osaka University, 3. GERD, 4. OAG, 5. JOGMEC

RSFhRMIG TRAIEEEDOREILZRSZHIC, 2015FEITHEIKABRD THOhN (10

B :2015%6R-8R, 2EA : 118-12R) ., FXEEFIKDRIC, HEHMFICKELIR (HRSR, 1A
4R) DBUNEEFT TERAShAM/IMbERSZFAL T, [DEETIKA , [E-EEEIKF], (H—
EUREFKE , [EZEIEEIKE , TBZOERETIKE] OHEICSTT, REESHBEZAAZ7DOT
HRET 2,

BNEDA RN MREICER LT, 1,000HzY > 7)) Y I TIREESINAT—2ICx LT, P, SSEOBHZHEHA
B %ZTo7, BIC, RESNBNMMEERICHLT, BEERZANABLAEBRI SAIBNZERTZ I L
T, LYUEDPRELHNMNMEESTRZRDL, BIC, RIDEHML TWHMEARBEEEAAKRAN, BWEFKIC
HFWERETEBHRINEEERENIELBZ2 I LICEBL, BELEMBITICEY ZOHEER A7z, ANEMICE
Y, BEKDOEE - REZEZIFZEETYHM TSI %28, ULOEHZBLT, UTOZ&ZBHLNEL
7o

CEHEIEKABIC—E L TERNBMUNEER (Mgs1, Mgs2) 28R ELE, ThOMNEEKORBAAEZRLT
WBHEBEMZRELDE L .

- B—EEEEKRICHICE L 2BUNEERF(Mgs3) 2R E L7z, ZOBNBERIZERENDGREICE T
FLTWaHaZRELNE L,

- BTENREEKRICKE, FCAGHUNMEERRRE LDV EZFE L, BEIC, EEHEW EMgs3iC &£
DAERKRSNIRIEET, MEAFREKOEROEVRLAELCTWESAREMZRH L.

UEDzE &Y, EPBEAMNNNEERRNEZTO & T, BEEIKICHEIHTREAFRAUTESZ &EHD
N7,

FFRIZIOGMECOMBARBRAM IR T 2 ZEMA NhMAIEETM - EERM O—RE L TiThhi, Z
ZICEE L TREDEZRLETY,
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Room B | General session | SO9. Statistical seismology and underlying physical processes

[SO9]PM-3

chairperson:Takane Hori(JAMSTEC), Hisahiko Kubo(NIED)

Mon. Sep 16, 2019 4:00 PM - 5:15 PM ROOM B (Symposium Hall, International Science Innovation
Building)

[S09-14] A mechanical model of regular and slow earthquakes
*Takane Hori' (1. JAMSTEC)
4:00 PM - 4:15 PM

[S09-15] Patch distributions of tremors and growth process of ETS.
*Keita Nakamoto1, Yoshihiro Hiramatsu1, Takahiko Uchide?, Kazutoshi Imanishi® (1. Univ. of
Kanazawa, 2. AIST)
4:15 PM - 4:30 PM

[S09-16] Spatial properties of slow earthquake activity and its geophysical and
geological environment
*Kazushige Obara' (1. Earthquake Research Institute, the University of Tokyo)
4:30 PM - 4:45 PM

[S09-17] Spatial relationship between rupture area of two large inter-plate
aftershocks of the 2011 Tohoku earthquake and slow-earthquake activity
*Hisahiko Kubo1, Tomoaki Nishikawa® (1. National Research Institute for Earth Science and
Disaster Resilience, 2. Disaster Prevention Research Institute, Kyoto University)
4:45 PM - 5:00 PM

[S09-18] Spatial distribution of b-values related to slow earthquakes in the area
encompassing the Kii-Peninsula and Hyuga-nada regions, Japan
*Keita Chiba' (1. Institute of Seismology and Volcanology, Faculty of Science, Kyushu University
)
5:00 PM - 5:15 PM
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A mechanical model of regular and slow earthquakes

*Takane Hori'
1. JAMSTEC

HEK, HEONIVWEDHSLKZEREDET, FLRETIHMCLILST (BREALIMBLZERT 2WE
BEB>TWEY, IRYDFIRREICRZIYPEBREARLR >TWEZYLTE) | BERTRNEBLULRIRSE
WaT 5, TOIRDTEWIE, BHEERPICTARYGELE (TRYICKEL TREMETT2) OREEF TN
WEZREL. AT —IVICHUEBIBIRIILX—E TR FERH. RT7—ILICEKELRWVWISHETEZ2RE
TBHIETRIETED (Kb - #MH, 2002) ., 2L T, HARRAT—ILSRELARETOMEDHKL B
(1 DDOMEBEEOITARYDENYALIFTERL, RABFEDOHEDORE) X, HIZIEX., TRYUELICKAR
RKEZOAFDNRY F&, ZOEERORHN 7SI I IHNAMEEZFEOODERMICT VY LI HIHE, %
DHERICTANYSHLERH LB E D LD ICKHEEZRET 2 & TKRIETZS (Ide and Aochi, 2005) ., Z
ZTRAYVMNIRZDIE, ZENRS VY LRIEMEDL., BROFTAITHENICEETZ2H5DOTHY., The
AT —=IUKREDTRY FLARIEAEDI DI ET, NEWRT—ILTHRE > BHIBESBANICIEZ Y ST
W AR > TWBEEWS ZETH B,
—AH. oK UHER, RT—INIZEKFELTIRNYDGEREESFIRECES LD, RESN-LUIIRFHER
T=IREBRRAT—IVIZIECTERZEMDEZ 6N, BABZHEKE L THRONTE, LHL, Zhod'i
EEIFRHOBUEE AT —IVKEEEAF >EMEIARNYVBERTHBZENHM>TETWS (Ideetal, 2007,
2008; Kaneko et al., 2018%) . WoK UHEL, MELRAKICEAMIANVIRKRTH Y., #EEEFRICTAY
HZREL. TNUEICALHIrDNZEREE (BIEHEHKA) 25252 & T, ZORZBVWERIETESLRE
n3, EERLARBRAZETILIREINTVWEN, HEEERZEMNE - 7 —IUKEEEZETICIRZAZET
i, ZOEIBRAZETI TR, BEMNALES V4 LS 2 Dstochastic ETILT#H 3 (Ide 2008,
2010; Ide and Yabe, 2018) ., StochasticRETID S5, EEMARLEAY #FA L 7zIde and
Yabe(2018)DEFIVAEH T, AR > YHEDETILITHRELTWSE Z EIE, TRYDEHKEILED S
HEPITARYICTL—FENTZEEIMISHIDHETA>TWEB I ETHD, TRYEZBEUE LNy F
NERMTIRYAERBIEDLIICRESINTWLWS (Ide and Yabe, 2018; Ben-Zion, 2012; Collella et al,
2012742 E) HDEHNIEX, TRERTRY ZFDEDHIIETELRWVEE %D (Shibazaki and lio, 2003;
Matsuzawa et al., 2010) £ D, FELELITARY ZR I TEDOFDICHHEPTRY FEREAETTL—F
%M F% (Ando et al, 2010; Ariyoshi et al.,, 2012) £DEH B, HEI—DODTL—FDMNTAHIE. TRV
{LEEBEA KREL TBHEDTH B (Hashimoto and Matsu'ura, 2000; Liu and Rice, 2005; Nakata et al.,
2014) , 22T, WEDAFETIORA v bH MBORKDOERAAFHEMNNIELTANY OEFEEZ LD
ZUHBEEF ->TVWEZE, oK YIEAREILTVLWAHEIZ. TBOMEAEI L TVLWIHBDERIERY
ABERTHDIENZVWI E, IHIC, WBOFRSBTIHRENATWOHIC, RBTREBAYIIEVNI &
ZD=HOICTARNYFBILEEENAKREZ LN & (Kato et al, 2003; Marone, 1998) A EET hIE, ZEENAS
VELRHEERELZHEOETIVICH LT, &KW IRYGBEEHAERE S LELITT, Feahp o< Wit
BERTETICRDZEDEAFTIND, TRNYBLERELSAZVEWVIDIE, TARYICHT 2EEDOETE
BINSL, TRYICTL—FMNMFDDT, FERIICTARY REBRIEDIRDZBEVWET DI EICRY, KT RY
£ RKIEIND (Hori and Miyazaki 2010%) . 2%V, HWEDETIEBALAEETILTI DDNRIXA—4 %
EEIDEITT. RABRT IO > YHBEPRMIRYERRTEZETIICRD LB/FSINE, 2O
EdE - oK WHEDHZETINOEMMEAERT 2720101, ERENARS VY LTRHEERE LZ#EIC
loadingZMF TEHEMNICTRY AR I L TW o LIHAEIC, stochasticBRETFIVTIRE SN TVWABREMNAS Y
FLINEOTHRREAHFAMEEBZINEINEARDZUELH Y., BETITZORTFERICOVTER
95,
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Patch distributions of tremors and growth process of ETS.

*Keita Nakamoto', Yoshihiro Hiramatsu', Takahiko Uchide?, Kazutoshi Imanishi?

1. Univ. of Kanazawa, 2. AIST

iEL®IC
FEHEREMBOERREFEE LTI URO—THERRBREY /N1 7))y REAFA—BRMWICAVWLNTWS
[Obara, 2002; Maeda and Obara, 2009]. Imanishi et al. [2011]%Ghosh et al. [2009]iZ, 7L 1 &I A=A W3
CETBEDERREFELIVEVREERTHEOERREZRET DI ENTED I L ARLE. RNFRTIEE
EREBMEMIRFEBICKRBELAETLABRAT -9 2HVTHEBIOBRRRAE S TRILF—EEETL,
ETSARY MOMKRBRICOVWTDREE T o 7. ARRTEBEBOBIRILF—2KRET /Ny FOHRV
ETSORBME S FIEME, S SICIFEMU LB REZFDIETSICOVWT, ABEROEXRICMANET 25T R/
F—NRyFEBIRLFERETEAD > ERORBIXN X —DREAZLOBWCERELYTTRET 5.
T—4 - BRFiE
RMTHAE 2011 F4B A H2015F1BETE L. ERLAET LA DR T — 9 IEEFRERMMRAICE Y
BAZINEDTHD. N Ty RIZRH Y v E[Obaraetal, 2011]ICE WRESNAEERT —4 IO
LTOZRYY Y TUEBETW, HEINRFEENICER L TREL TV IREAEZFELEZ. BFELEZIZ RS IE
16ATH 7. AR T I DI SR Y DEFEZETSA RN MOFEEREE L THETZTo%.
AR CTHW T LAICEPERREFEIEVY IS VRAETHZ. BERAEETOIBRIIRELZTL— ME
RETINEEE#ETE T /VIEShiomi et al. [2006]D 7L — MERETILEKRTIMA200T EEEEETIL[L
BT H, 2002] TH 5. RFHEBEOMENFERICKEAAIC2kMBER T Y vy REBRELET Yy Ko7
L— MERDORIZEELE, BEBEICHK > CEREBHAETIZEICLYERTY Yy ROMNBEREHRE FES
NZ20—XABEREJ T ZhICEWETY vy ROMNBRRE Y 77V ABAKR+EERGIE 2
ZENARETHD. LV TV ABTICER LEBRETIE2-4H2TH Y, BRARIF1IDTHZ. KLY TV
ZENOIULEDT) v ROMBAEMBOERSE L TRELE. £EEELAS Y v REFBOIRMEISRES N
ARy MEBFTEEAD / 4 ZDEEEMELH 5 =08 L 7=. TxILF—5EFEKIEMaeda and Obara
[2009]DETEX % FA L, IE#MERBTED /AT X —4 —Tdh % Quality factorld—E(E184 % IRE L 7=.
BR-EE
AFRTETEEITARERIIMEBOBVIRILF—42 KT 2BEHOZERLTR(E 1)IFETSA N> b DFEFEIC
AhoTEELERETH /I ETHE. DI &, BLWIRILF—DOWMEN % FRE S B5EBIKETSI RV
NOILKBREOHHICELAINT, MBEBEORHHICL > TRED I EE2EKT 5.
ETSOILKEFZAFHR 78, Obaraetal. [2011]%5E(CL, —2BICT1DRD 5N B ERICH L T1RE DBF
BMERTIZRYY VIEFETWV, SEAULOEREFE DIV RAVICH L TCELMIBEERD 2B 5T, %
DOEBRBHOEOMEBEOREAZILL S, BEAMICIIETSORBRIEMENFREROFERTH Y (XBHSHEBTEE
DE—EEIE), ZIHOXRBOBI RIVF—HEIBERIEL /2%, ETABICIEDL S & WD ETSORFHIRILAEA
BERZZENTEL (H2). £AWERHOERAARADKEL, HE2HITRILF—y FHEEBICEAR &I
FILF =Ry FAHFIEI G ENEFERWFEICIFELET B(H3). TNIKETSORRBRIIZES I XL
F—NyFHEHL THIRTINENDZEL TVWEAREMEZRET 5.
7 LA DOADEU R EMEEHDORARE T HETSORBEHER T RILF—OBEZE(LER4ICTT. TR
TLAESBICEET 2T RILF =y FORBNELCLETS, SRIET LA DETICHNET 2aT xR/
F—Ry FOWBBIELCRN>IZETSOEDTHZ. CORBITIERMN O, REOBIRILF—/y FEFIRT
2HBEE LBRWVEATIE, RBIXVF—OREAZIEOWMBEBIICE WTHEBRAREIIBRETE AN /. 2D
EDDS, ETSOMRERICOWTHEZRE N SHESNDETSONEEE D DEIHRENSIFBAS MR FRIETE
¥, ETSOMIRBEEXICH 2RI RILF =Ny FORNEBRERTZOBIBROEENMSRELTWVWEEEZDL
na.
T
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Spatial properties of slow earthquake activity and its geophysical and
geological environment

*Kazushige Obara'

1. Earthquake Research Institute, the University of Tokyo

1. IZC®IC

AO0—EBEIFELRZBYEELF ORLABRERISEBRIN. ThTNEHNLEEREEAET S, TDZEM
DHEIIBENELEITERICELRT ZH5E7HY. WINEIRYIESZY - hEPNRERELRMT ZEE
Zbhd, HE. AO—HMEOREBREBEICOVTHEZ K OMBREIBIE SN, BEFEMNLBA A —IDTEDD
Hb, KBEETIE. AHTAO—MEFERFEICS T 2ZEEOFOHHRERT L. TRERE L TORERE
ICDWTERTY 3,

2. Along-strikez X v F— 3V

AO0—MEEZEKRT HERRE. KHAAT L — MEREOIFIFR URE Talong-strike SR < 2% L. #H
DETAY MMM TENTNRILICH 2 WVIEEFRA LADNSEE AR YIRS, ZDHEFIE

ETS (Episodic Tremor and Slip) T#H Y. AEHEATIZHN3 6H . CascadiaTIZ#10" 20N A DFLERE R
EROEI AV MIOMNS, REIMSSEL HEE A SIEFKEICHNITTETSEEBZHEDF v v T%#1BH 2
EOIEPmE L. ERMRFIFRRIEPIEVEIAY MEShTWS, ETSOEI AV T—2a VvOXRERE
L Tld. CascadiaTIR KRFEMAZE PR Z T SEEI N2V ) HE AEBATEIL—MERLEBOD
Vp/VsPREEEDER (Frv70OvY) OEFEEICLZFEEEIERINTVS, KiEUjiieetal.

(201 8)IFETSOEHAMFE ICRET 2 E XN Z RE L. BEDETSHMMKICELE LLEEZIONEAS
VY aHDE M Dshear-veinllFE S NizquartzDEHT M 6. 4 R NREBRAETS &AM ELINTH
ZEEPELMIL, CORREBFZADE. ETSZER T 2 EHNSSEIEMBHFRIOMMEER D~ -/ 0O
RIETHY ., BENIMMBHERIDZHDveinlC BT DERBIEEEZ DI ENTE S,

3. Along-dip®DE#HZE{ (ETSH)

ETSIE. along-dipDEWETEFERFMEARZICEL L, REHSFERICEN» > TREBBIEL. THLBEE
NN LB, ZOERAIIEARBMBA S CascadiaTHBTH Y. ETSOELEBHARHEEZ OND, XBERE
LTk SBEZEICHGLAEERBESY D) AEREIEIFONE, DL AFEFEORIEKEMEICEL
TRFALMEENLIARERHSI A TOARWS, ERERBRTIIFEDEME & 612 > < W IROM GRS
BLRBEWVWHIBRNMESNTSY (Hirauchi & Muto, 2015) . EMMICIZEIIEE & AMMHLE LA
W

4. Along-dipFEEMZEL (REIFISSELETS)

BKETIE, REAMWSSENETSO LIREBDEEI ZFRILT D2 &S5 TWE A, REBISSEOTARY 57
[EFRERBIDETS & IFEA > TWAWT & (Nakata et al., 2017)5 5, HBEFHNBIEDO R ERD/ZOICTNY EE
DPRETZIENTEING, FEPHERRICEAINEENMESRRT7 L 1 2BV L > —/ BB
N5, ETSRUREMSSENAZNEFN, vV MLy v Y RUREQ TSR E LML TL — N EDERTH
E£TD2MAA=IUDELNT WS, CascadiaTIXETSE BE&EH & OEICKRIAMVSSEFMHEINT, Fv v TDH
NEEL. FL—MNEAY 7)Y JIEEBBEETSETIEEL ¥+ v TETIHEVWI EN S, ¥+ v TEHTIE
ARmAAREFERICHRBA TR INZ KETHHZD TL— MERICETIEEZAONS, &b, AEAEAAXT
REIMSSENE L A& L TIE. FEAITEHBBADF vv 7Oy I 0EHFRAEEET L — MR TORKIC

& o TREFEENEIN L CHBRENMET L. EEBNEHEZTIONE LAV,

5. Along-dipF &L (BH#ESSE& BFFEME)
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FEHSSSEIX. FREMMRIIEE E REIMSSEC A TH B A, MGERFEIIE B H S HER & BHIMSSEISEL . B
L74VEVEBTL—MERTRETZMORAO—MEL XERDIFHRFUEETRT, /2. BEHMSSEXEICT

RO THANCEERMEA V., FARFIC/NMER LE (RE) SMHINZ NS, FHUELEBEmO—I8
ICEBMITARYIFICEINZHEEONN Yy FAEET ZEEZIONS, INOHODREF, JLHAALEFHZRD
REMEBEIHNEWONDEMFFEADEITARLTWS EEIREN (Kimuraetal, 2010), Zhic&ED<

&, BHSSERZDXRE THMEBRIC—BL TWENZERNSRERE@MICER T 2R T Y Y IVICRHBT
2&EZLND, DFY, TL—MREBBORBEMHIEMRSSEORETHDEE WA D,
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Spatial relationship between rupture area of two large inter-plate
aftershocks of the 2011 Tohoku earthquake and slow-earthquake
activity

*Hisahiko Kubo', Tomoaki Nishikawa?

1. National Research Institute for Earth Science and Disaster Resilience, 2. Disaster Prevention Research Institute,
Kyoto University

1. lFL®IC

Nishikawa et al. (2019) Tl&. S-netPPEHEABOEARKSES L UCHMEFHLHEZMNAIT ST, BE
BEAVWTRELTVAHE - BEBRME - AO—RAY vy TARY M - #2YIRLHE - BRHEE WV o7/
AO—EOTENFEZHEL. TNONEEMNICTAHDITBHETRELTWSBZEEBALNMILE, KR T
01T ERIHMEORICKELEZTL— MEREDORKED D 5. 201 1FRBEHME (2011538118156
159, Mjma 7.6) &£2011EEFHHE (FB15889. Mjma 7.4) ICEHL. Th 5 OMBHRKIEER &
Nishikawa et al. (2019) IC&k 2 2 O—hEFBHOERENAERICEAL TS, #BEBICEL TXARFETH
ISR & 1T 5 7

2. 20N 1 ESIHEPHE & FID R O—thEES

201 1 FEFRIKIE b E Dup-dipflld 7' L — MER EICIEE AL #EIL A Mochizuki et al. (2008)IC & » THE X
hTH Y, Nishikawaetal. (2019) IC&2 &, ZOBIUIMET Z2EEICEVWTHENEBNEELTWL

%, 2011 ERBKEPHEDRBIRIEBIZICEI L TIE. Kubo et al. (2013)h 8 E KLk & AR E Bk % A
WESaAVREBRA VA=V avVICE>THELTWS, ZORRICLDE. ZOMEIEETE L Tup-diph
MICTRIRAER L TWE, BLUOFFITRT LAEZZENDD>TWS,

TLU— BEREICEET BN EDELIIRDIBES ONEINETHRABERDBINTETWS, HIZE
Scholz and Small (1997) CTIEEAALBIUNN—RNY T E LTRZEI ZEZRELTWS, LHLAENS
RIFEHDEILTIIMIANREL TWEB I E%EEH S E. Mochizuki et al. (2008)AMRE L =& I, B
VIMRNYTELTRZE-O-TWVWBREEZZDHNEZLETH S, Mochizuki et al. (2008) TIEK D ICE A TZHEFE
MHEILE —BISEARAR. TN TL—MNEAY TY VT E2FHTVWBHEEEBRRTWVWSE, 2OV 7 A
)7 DEEAERIEOEREICEEL TWEZ EICE > T, 201 TERFBEHNEDRIENIEFE /- &EX
5h 3,

3. 201N FEFEHME L ADD R O—hEFE
FT201 1 EEFREFMEOERBREMITICE L TR 2, 201 1ERBRFHE % 47 L 7=Kubo et al.
(2013) & AT EITO N, BIRA v /N\— 3 v Fi%KIZKubo et al. (2015)IC & B Fully Bayesian
multiple-time-window source inversionz fiWN -, BIBET I & LTLE 1 R THEEETIL (Koketsu et al.
2012) OXRFFTL—bOLEEMRIAED EDEEMR LTz, BIEREROKEMBEFIIRTOERIFREFE
AL, T—%ITiE. BKRIK-NET - KiK-netlZ & 2 tiZEKRFC8k (SIKERS. FHAS-50%) & ELiiE
BRGEONETIC & 2304 Y 7)) vV OEFEEREHEL) SEH L thERIE OBHMNRESRHEERA W, &
ERFDGreenfB & LT, BER - b (2009) ICK2ZRTHTHREETADSENSBICEIRETD—R
TEREBEEIREIHE L. THICED TEEULEEESE (Bouchon 1981) & K&t - E:BLREITIE
(Kennett and Kerry 1979) IC& U RERDBER Z5H L7z, HBREBDGreenf#i e LT, FEREHEKE
HIREL. Okada (1992)m 7OV S LEHWTEEL T,
2011 EEFEHHEDup-dipfilic %, #E - BERRME - &VIRLUIE - BRMENSHBLTVS
(Nishikawa et al. 2019) , FRHLRERBEMBHOER. BREZFDOE LIEBICKERTRY OBENR
S5NTHEY., 201MFEFEHMEOHIBIEIRAO—MEDFESEH ICIE RN >EEZONS, £/20115F
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BFEHMECORNTIEBERICEMIVIZADT L — MERBMMEARELTEY. 1960FE=fEHDIE

(Mjma 7.2) %1989F =13 2 AN HDHE (Mjma7.1) BRERICHED, ZhEROREEEEE20114E
EFEHMEORTRYMEE LY Hup-dipfllicfiiBL TH Y., LEEoAO—HEDFEE., & < ICEVIRLH
E-HERMEOFENEEELD, RB1989F=EXZ2MHDOMEOREEFHNICAL T, HMERDIEMEY
BYICK > TERSINLTREMEI RS T UL 5 (Kawasaki et al. 2001; Uchida et al. 2004),
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Spatial distribution of b-values related to slow earthquakes in the area
encompassing the Kii-Peninsula and Hyuga-nada regions, Japan

*Keita Chiba'
1. Institute of Seismology and Volcanology, Faculty of Science, Kyushu University

EBNZ T, Z<ORAO0—MENRKET S I EMNHREIN TS (e.g., Obara and kato, 2016). TN 5D R
O—#EE, ISHREBICHRBAEEEZF O ENMMSNTEY, TL—MNERICE T2 IGNREDBEICA S &
ZZ bNTW3(e.g, Obara and Kato, 2016).2 5 L7zAO0—HEOMEISEEL, mENS 7ICH 175 BFE
ENSHAEICHTTOT L — MEFREETRET 2REMEDbESFE RO, RV RAO—) v T
(SSEs), &R #E(LFES) & DR AR, blElE, 7 —T U NILT - JES—BUIHKD, KEWEBOHE &/,
SWHRBEOEDHEGHREERD/INZA Y THY, ZERANVCEEEFHEET I ErHMONTLWS(e.g,
Scholz, 1968, 2015; Wyss, 1973; Urbancic et al., 1992). Z IC, blED B HH S T L — MEFLEEICH 1T
BISHIREAIRIBTE 3 L SN 5. Chiba (2019)TlE, E&KED S HE#EICH T TDIREMASEE ThE
BT Z1TWV, T ONT-bEDMASSESPLFESICIEK KFT I & 2R L TW5. AFKKTIE, KKFEFENSH
EEEHC T TO, & W IEWEE TOEMRFT ATV, bEQZBMATREERICOVWTOERER» 5.
bEDEETICIE, Yano etal., (2017)IC& BJUICEA# O & FERA L. 2OAYOTT—4I1E, Hi-netic & 2 BIR
hévosxEIC, hERET—4 OKFMEE% B /=Double-Differenceix (Waldhauser and Ellsworth,
2000)IC& WEBRESNI-EDTH 5. BENTEIREIX2000/10/1-2012/12/31, fRHFEEHEIXE131°-136°,
N31.0°-34.2°, JRE25—40knicRE Y BMEZAWE. FRY 7/ =Fa1— KM OZERIHEZER L, BIFTICIEM
21.40DA4A XY MN120901E % fEF L 7=. bIEDEHEIZIZZMAP (Wiemer, 2001) % {# A L 7. 5TEIC1X0.1° RO
JYy REEEKRL, &) v KRICH L50-100EDMEZER Y H L&xLiEAKI, 1965)IC&K WbEAEFTEL 7.
R DOFER, bEIX 7L — MEAMAHFARAICA > TRELKELT 2HFHNAH LN BEAMICLFESRERI(B%
K&, MEEER, ILFELE)TObEIEKEZ L. ZNidChiba (2019) TEWMINT WS & S ICLFESOREAET

&, 7L — MERELBAIOpermeability /NS <, SEAAL R T THOSEIKINZKIERMEICEEE Y, B
BAKEN EF L2200, SbENELLE D EBIREIND. T/, SSEsORLESFLFKE, B%KKE, BE#
H)TIE, bEIEFEERENS, PPEWVMEEZEZZEN DI 27k TORICDWTH, Chiba (2019) T h
T3 &DIC, SSESREICHD EAMRISHDIER, RUSSESHFEELRVWI EICLDHBNDERERT EEZ
Snz. —%4, MEFRIETIE, EEREDEETRT I ENDDN o7, TDEH TILLFES, SSEsHARET Z2EHEDD,
SSEsic & %, RV IL/NE W (e.g., Takagi et al., 2016). T DFEE TIL, BHRDLFESREETIVICL DbED LR
KWUE, SSESDITARYDBNINWZ EICLZIADEBDIAEZKFELTVWSREDEEZONS. LEDERD
5, bED M IELFESPSSESOFRE IR FEIND I ENTEBINS.

SEIDERITHEE X, KENICIXEEREREEDdown-diplICitiid 5. AO—MEREICH DS HSHBILEE
LT RAO0-#EE 7L — MNEBERMEICIIBERFENHDEEZOLNTWVWE I EHN S (e.g., Obara and
Kato, 2016), SR DEBMEDREFAICKEL, mBHED 7 AR F4 BT TR, BEIZAO0-—HE
HETOLEMRITAEEZICRZME LA,
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Room C | General session | SO3. Crustal Deformation, GNSS, Gravity

[SO3]AM-1

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

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

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

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

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

[S03-04] Estimation of block boundary around the base of the Izu Peninsula by soft
clustering of GNSS data
*Yuta Mitsui', Satoru Watanabe® (1. Faculty of Science, Shizuoka University, 2. formerly at
Faculty of Science, Shizuoka University)
10:15 AM - 10:30 AM
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Compliant volcanic arc and backarc crust in southern Kurile suggested
by interseismic geodetic deformation

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

1. Graduate School of Science, Kyoto University, 2. Pacific Geoscience Centre, Geological Survey of Canada, 3.
Disaster Prevention Research Institute, Kyoto University

JEEEREOELRLXILT & ZDEBE 5% 2 KL TIE, GNSSERICK WihEBICEBOIANEHL
TWBZ MO NTERL, MUIEICE T 2HWHRERE, hEREEBECREEED S, AL
DR A BRI P BB A KREBZR L VEFR LT W EN TSNS, TEBETIZ2003F+EHHE (M,
8.0) HFEDOMS- M T L — MNERBMENMRYBRLEELTETHY, HEBICKZNSOEREAIEEZL TV
BTENHIONTEL., LD >T, BAShAMEROEROTHOEDIE, TL— MNEROESBICLZE
WHICEY KLIGAWCEEINERLEEREEZAONS. ZZTAMETIE, HMEBICHS T IHIBRDAOEN
BEjsr, BRLYPTIEZRT/NATAYE L THROES EAERICEBLTCETIVET . ZOLT, HEM
DGNSST—I 5, TNED/INSA Y DKERGERHERDT-.
AT TIEEREREZZRAWVWTEHEME L ZLAAAFFDIRTHTEEETIVEBELL. BEHEDOT Y b
Wy ID—ET, HHEMICIRSE D Cold Nosek VW HFEAIDE MR DEBmMORES (25 km) & IR
(48 GPa) HEIMASEIME T—#HTH D MBEETIV] ABELL. IV MOy I EBETY MLICIE
Burgers Rheology#fRZE L, %DMaxwell#iM=E(FZNE11.0x10"°Pas, 1.0x10°° Pas& L, Maxwellfh
BMERDBIMERIZ64CGPas Lz, EBOMBRESHE LT, BEHNSRIL0kMETOD S L — MERE TS
L— NKREE (8cm/F) THO0FEREES HA-BEDOMBEEER 5B L. BEETILERAVEEE
STEER%E, 1998F38H 52003F98 DGEONET F3EMNSEtE LA EFDOMBZEHEE LB L&
%, AIAMAIOEA R TIHETEEIEREL Y BBREFEICNI D >7. TZO—FT, HlOEANRTIEIEEH BT
HEBAS . £z, FIT70MECREICEE S EAGEEHAINOREIREL AN /. 2D &IF, MRk
DODEADRS PRIERE —KRET2REICEBIHDAEREELEREBLTWVWS. 22T, A7 LADOFSE2E
#(ZCold Nose & V) & RE{R D #hak % gualis; - A LLANE, - FIKICoEIL, ALUENE - 5% o7k O KmE D F
SPAMRABEETIVDOONSKRELAETIVEIEAEREL, BHlT—9 & L. 20K, ThEh
DNNFZAYDHEERET T H7-HIC, EEDRES (T7RALLHMBOES) LHIMXREZR < ICELIERL. XL
MEDNZ XY DHENSL LIZHE, BBOHEENIRAELYZEL NS Ro7k ThiE, A5
DFEIEEM DL D ICIRZEI-HEEZALNS. 22T, KU EEIMFBEOmMAIER LTV, T4
HDEEROREI PHIMERMELEET NIV NS CERELLEZ S, FEINSEIRE TOBRAT—4 &+ 9 5488
TEHIENTERL., BARNICKEK, EADEINAIMERDESE Sh—A%ZXLME e HIETENhENREET
ILD10%ELONTEE E LEEBEICERBT—9%25BHT 5. LHL, EE5D0NRTAYEECIELBEEET
IWEHE SN REFH NI — AT W2, HEBDGNSST—YDHIMNSEELDINRIXIDELLT
WBENERBITZZEIETERVWZ ENbA 272, 2T, EETINOEESE BV T2003F+FhithERFD
HWMERBEESEL, BAlT— 9B LAECS, ERDORIAZZECIEALETICELEETILELR, B
RHEECSHALETITIENUMSETCOSEELIEREEBENTIERD) o7, LA >T, KLUITOBEIME
ENMO%ETEWVWI EIIRENTAVWEEZIONS. RERIC, FIMEETMONRIASZEEL, XILUMDHAER
DORIMEREEIZRAFICELI TR, ZORR, KNUMORBIMREESDENMEEETILDI10BEZED & ZH
ZDETIGEENIEON. RIAYBEORL—KRAT7%52EZ2E, HhEREHMEROCNSST—4 DHH
SHAMEREBEIDODHE—RBICRET 2 ZEIEATRETH DA, HIAIE, KLUMOMBOEEmDFES A7.5
km (BEETILD30%) T, BIHEAT16 GPa (BEETFTILD1/3 7 33%) THBETIIE, 90%DMERFIH:
ENRETEEITR (D90) EHAMUTHS. TOETILTIRAILIND FERHhRE A HEE RS - kMR IS TR
T35 E%RLTEY, Hasegawa et al. (2005, Tectonophysics)iC & 5 KILTTIDEFRE T IV &AM TH
5.
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Introduction of data covariance in slip inversion with land and seafloor
geodetic observations

*Ryoichiro Agata', Takeshi linuma'
1.JAMSTEC

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

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

ftxnzd, BRT—9 OHSEITIIE. BARZEZDEDE, ETIREICHKETIRDICKNTZZENT

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

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

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

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

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

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

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

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

£, 1. BE70Oy 7 EENC L 2EA. 2. B - MEEOIRTAYERSE, 2ZBLAVWIEICEDET
IWERENEEND I LICRDE, AFEEAVEHERRE LT, ST —YDOMEBITKELABVESHRT AN
DRIBDM AR, £/o. AT — Y EHESNEITRY REBOGHIOHEINIZEMOEEICIE. HERE
BEEASICHBHAEABARERIISENTWE, IThoDZ sk, BlF—%, &<ICETIVMEIhTW
20, ARIBEROBEAIOTOY ZICELTWBRAIAEEAMICKHT L. HEEBRNMBREES L TUVRWT &SRB

© The Seismological Society of Japan -S03-02 -



803'02 Seismological Society of Japan Fall Meeting

TNz, INSOFERIE, BT —SIHIBOBADEEMERT, —AMOBHICIE, REDOFAIEEH
THIRMHUBREEDFLHAONT, LVEDEDITEWS Y —VEBAEERT 272D ET VL% RRFIC
ToTWKENHBZEHTEIND,
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Models for crustal deformation associated with seismovolcanic event
in and around Miyakejima and Kozushima in 2000 inferred from GNSS
data

*Takahiro Akiyama', Shoichi Yoshioka®’

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

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

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

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

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

.EREER

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

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

*Yuta Mitsui1, Satoru Watanabe?

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

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

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

B, 2004 FACFREEHHMEORWEB L EDIFEELED . AMIROMBEEICKERFEEZRIFLTL

%,

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

Mhotz, TFEXERMIM] 7OV IDTL—ILTL—RNIRTZ244S5—AEEE#HELLECZ S, 28RICE
BERERRShAN -7z, AEBOTOY /EFIRELZELTWEEEZOSNS,
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Room C | General session | SO3. Crustal Deformation, GNSS, Gravity

[SO3]AM-2

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

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

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

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

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

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

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

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

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

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

BANL, HWEBIRYIEEL TOWASHEDRE, BELARKRWITARYARBINT WS ESEDD2ER

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

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

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

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

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

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

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

*Angela Meneses-Gutierrez'%, Takuya Nishimura®

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

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

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

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

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

*Yusaku Tanaka'
1. ERI, UTokyo

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

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

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

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

ERr3 i)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

[SO3]PM-2

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

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

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

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

(1. Japan Agency for Marine-Earth Science and Technology (JAMSTEC), 2. International

Research Institute of Disaster Science, Tohoku University, 3. Graduate School of Science, Tohoku
University)
3:00 PM - 3:15 PM

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

[S03-13] A compatible format for preprocessed GNSS-A seafloor geodetic data
*Shun-ichi Watanabe', Tadashi Ishikawa', Yusuke Yokota®, Yuto Nakamura' (1. Hydrographic
and Oceanographic Department, Japan Coast Guard, 2. Institute of Industrial Science, University
of Tokyo)
3:30 PM - 3:45 PM
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Construction of the sea-floor geodesy network in Nemuro-Oki, the
southwestern part of the Kuril Trench

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

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

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

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

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

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

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

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

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

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

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

© The Seismological Society of Japan -S03-10 -



303'1 O Seismological Society of Japan Fall Meeting

REF L RBHWLLEY.

41°

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

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

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

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

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

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

1. BEMRZREHHEAIIICEWNT,

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

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

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

2. BRUBUBRZHRUREZBENICBEL, BHRICBVWTERESINBEARNICE X2 L

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

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

*Yusuke Yokota', Tadashi Ishikawa®

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

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

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

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

2018FEECOEAKRICIK, mEBEMN Z7AVOWVW DHODERIM S CTI EMEEDOMBZETH EEZOSNDES

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

EFRWEERNAEICL ST, INOSDESOAHETY, SHRKEH, KFEKEHS, EEHSOIFEFHICOWN

TIHMEHDOHBEELMETNICKLESL L, SSEICLDEDEHEINDZZE D> TWS.

INLDESRBE HBIETDSSEICL ZMBEBD S LEARRESDOANMRHINTVEEEZI LN

3. Sk, BUAMOER, MOBAFERICLIBREOBRCPREOTEDHEREZTo>CWCLET

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

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

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

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

SEH -

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

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

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

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

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

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

Y NEUTDOELDICEEL A,

2019FMAEICE VT, BLRLZFOERET 2 BERMBZEBHHEN CTHEMICEVWTEEINZETFT—¥

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

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

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

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

(HPBER) . B8, ZITHAIPDBICRZOIETEFELREBOEREHRE LTETIELTWS

o, RUOBEAMIKEYDMREFHIET 27-OTHY, BEMORBNREICARZDIEICGNSSTVTFH - TV
2T 1—YEORERE (MSYRTa2a—HHBNAMTR) 2#HETZLHTHD, £/, ¥av NRERA
ESERLIICMATEEEEIMVERDIF, BERBICBVWIRESNIRES S TILOERT 1 LA4D, BE
BT EICERZ-OTH S,

InNsvay hNTEDTF—9ty NECSVEHICEFED-T7 714 %, GNSS-A—RUWIEBTF—9 T +—< v b &
LTERTE 3, EEOBAICEVWT, Ihovay MNTF—4ICMA, SETO7 74T —9 RUOCDERE
MEBET—YEFEDLEVWERTOLRBERNIVDEICAR S (HPEHFER) . 72720, AIFEEIMEICRSTET IV
ICE > TRBEHETEHERBATRTHY, BHEICODVWTRAENICY 3y NT—9 D DMHTERETH B 7=

&, T=IEY FELTOEERIJEL, HLETHRTOBEREMEZEFRT HODBFRICBELAVEEWVZ

%, FQR®D, INBIEFYay bTF—=9EEFRT7MILELTEZZEIICLTWVWS,

SEER LT —9 2y MIBRDET—9HhS5HhRYDBRENEBINALEDTHY, T—9HAAHDE
BIEDEP, MEOT—IZBIFICEEFICE<, AT, T—9tYy MCBVLWTHERRINZER, dTHE
ICEEERBHONDDIEGNSSEFN—RWLBICEEZNTHY ZOFENBAUFICKELTCLED>ZE, 2ED
TWORENITOWVWTI, SERERTIVENHDEEZ D,

AFERTIE, £EBT—9%ty MIOWT, BERLEFCRESINZ T —YEEICBNT S, £/, ERLT:

FT—8ty MIAEDLET, BUBRF 7OV S L%2EAICHE - BIRLEL, BRICETIVAEERET LI %
AREE LZDT, 7O FLICBVWTRHAEHOZTEETNICLEERERL, TZORBICDOVWTEHER
ERAH

© The Seismological Society of Japan -S03-13 -



S03-13

BLER (RIEAM)

Seismological Society of Japan Fall Meeting

GNSS 7>+ A >
? foll  GNsS antenna
. Pitch L
| XCTD/XBT 5> F v B e .
= " Acoustic Transducer
> =4 (2) MERD
| 1 .
‘é% EiET—4

(4) KR - BHT—4

© The Seismological Society of Japan

¥ ERTEES

> XMEES

(1) &R —5

(3) finE GNSS EFEAS RINEX
(EHHEER & D3R4

fin £ GNSS 77> 5 DfIE

FREE NS> X5 1 —HHE S ERERG

<>3vhF—4>
BEHEER, >3v ~ID,
KSR, XEFALIE, REFES,
2SS, RERAIE, ZERED,
BEEERTSY (Ty hES)

<EFIWISA—4 >
BEBAMIE (3 X%7T)
ZRZAL (BERS - Z2RS)

< BRI >
BB
B ALE
(LA BEEFEDEE)
< JEERIBH >
BEEETOI7 (L
-$03-13 -

bS> X521 —BARIE/\ AR
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Room C | General session | SO3. Crustal Deformation, GNSS, Gravity

[SO3]PM-3

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

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

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

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

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

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

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

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

1. Geospatial Information Authority of Japan

1. FL®HIC

EHK30E (2018%F) 9B 6HIBFSHLE, dLBEREIRMMATRETY I/ = F 21— R6.7OMENIREL, RAE
E7%58k 7. BEIRRFHEDOEREEEICE, FEETH 2 ARFHMEMREMET, 2H L TW5. BIRR
HETIE, ELMIERIZERT BCNSSERHE Y 27 A (GEONET) RUKEWE25IC & - THIRZTEIA R
ZAbhi, AERTIE, IThohBREEHISHESNZERMBETIVICOVWTHRET 3.

2. F—Y LBIF

GNSS (GEONET) RUSAR (ZW\WH28) TEHEI SN/ MR EE 4 EICERMBETILAHE LK. ETILE
¥ Tl%, GEONETOESEMBITORKM (F3R) AW, ZOMEICHEVENIER S TRABANNIcMZEAL
5%, EREDOSRASTHRBEEFIRASINALL, BSFELES P95 (950141) | RV [BEE
(950132) | TiF, MBICHVWES —ER LA ENRMBERICL Y IDN>TWS., ZZTERBEFT

i, ERBAEDERINSHESNZRENMIOEMABEL TETAHEICHALKL. FHSARDF—FIZDW
T, EITABRRVCIITERBOMED SIRIEKL7-2018ESH23HEAFEIBHDEIRR T, LiTHERE
DEEN SIRIKL7-2018E8H25H AFEIRSHDEIER 7 AFEH L. ETIEGETIXINSDTFH
SARTF—4 HAEERIE LR, T—9%2 UV TYUVIL, EFIEGEICELEZT—9EY MEERL

7. TNHGNSSRUSART—4ZRWT, THOEFMEBICS T2 —HKEY 2 RE LEERMBE T IL 285
L. ERMBDE/NS X—4 1%, Simulated Annealing’&I1C & 2 fRIEZRI S RBEMR 5 157-.

3. &B/R

EFVAEORKR, UTORMAEONE. EEBRMED SEICHT0kmEY, FEFRILOER%E

O. WiBD LIRS ER16kmTH Y, —BRHLREEOBRABEL VFEMIBICHEAIRE > TV Z0H
BYTHD. ERNARTAECEAOHEATHY, RICENY 2MBE L TORMBER M HEESNE. Th
LERFMETT LORFEABSNE LTHICRY. $RYEBRENI3MT, WEE—X > MI8.68x10'
Nm (E—XY kT =ZFa—F (Mw) :6.56) TH3. hid, [IRTPHEMERMARAEDOEHET
WERE N OHEES NI /=F1—F (WFNEMW6.6) LMW THD. s, HMEE—X Y MOFEK
i, BIMEE30 GPak(RE L 7.

BRSBTS ARENREESIEET 20, MEARSAT, MEORBIERG ARG B
FURICMAEL, BEMOME b L —REEBA LR, ZDZ & FAMEOMER A GIFHMEMRIEIES & &
2743, L ZAMETOBRERTHZ2EMICAN IBHRTEAICA>TVDS, EWITEETRLT
Wa0Hhs Lhi.

WERBEEBELLRYT 5L, HESNHMERIGEEBENZBNICTERIZICMET 5 &A'h
Mofe. MBEORRAICIPREENNS MREMNREARICESATBLTEY, PREEOASQREENSR
BOEFEIERICEZ TN >TWS. AMEOMBEEIL, 5 LARICEEZ THZEERMEDRERMMEICNED
FOICMELTNS.

B ARETHEALAEZALOS-2T— 9 DRETEEIZX, JAXAICHY ET. ThdoDTF—4 1%, ELithEpRs
INADRBEIDHER VHEFHMERAESARBH T —F U 77N —TOFHCEDNT, JAXADSIRHtEI LD
DTY. HEF—YRISRFTO—TEREAWVE L. HEEEE OB KR 2RI DOHi-net
3D Tomography Viewer (Ver. 3.0)#FWE L7z, TZICEBLTRESHWAEZLET.
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Kobayashi, T., K. Hayashi, H. Yarai (2019), Geodetically estimated location and geometry of the fault plane
involved in the 2018 Hokkaido Eastern lburi earthquake, Earth Planets Space, 71:62,
doi:10.1186/s40623-019-1042-6.
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Room C | General session | S19. Seismology General and Miscellaneous Contribution

[ST9]PM-3

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

*kazunobu tani'

1. bujisoukenkabusikigaisya
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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
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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,
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BRATE %, ) RERDARTTIERAKEomegall BW T, ERFtaull K 2MEEN EIRIBORZERFD(2)KXD
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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
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BT DAHDBLZ. B)REZELBE LTRET 5, AR, tauld ERFICHINT 2@ &A%, h
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%, (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
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%,
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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,
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PDELIERILTHIANBEETH D, (10N IEREDtransporteq.ER LK. (14) KD K D ITKERD L
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HolD (hFtauDZ T T UICHBILERT Z) . T TRZORNEZRSRWDhIBREARY, &
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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)
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Statistical characteristics of seismic velocity changes (3)

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

IEC®HIC
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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
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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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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
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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.

Acknowledgements
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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To7z, WERFIIHHAZEDESHIEHEL THY., BHARBRUTORERTH S0, BEDT L 1 @ik
WRATERY, 20RO, FERBICNANY RIRRAT4ILY—, MSTyRO—-TFICL%. BRIEHSL. T
RO—7OREZEL (DFY. TRIVF—FBEREEL) 2MHETIIEELE, TOBR. 13080 77L
AIZBEVWT, TRETNEBTCRERAAISDESEMETEIENTEL, TOFERICEIWRRLIC WME
BiREEREARHBTERZEDEHFTE S,
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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

BAEEIE. AMP/NERESEDL 51,000 km BN /- BARRHEDE T, KEETL—MLEICEET 2H—0
B THD, AEETL—MIFEBNIOcmOES THRAEEL. BREBEERVFEE - NERBELRED S
HFAATWD, BELERPERNRE$ B E H/N\—F S HERYIBEROWNSRE L TORINFPFIhTL
%, REAKPMEMEAE IRAEMIEER T, 1996FICSTS-2AHEEEH (LT, STS-2)&
LS-8000WDF—# OH—Hh SR 2\ AT LEIRMICEMRL. EAEFEB L. 2014108 LRI
Trillium Compact All-Terrain/awigith EEH (LA T, TCAT)&LS8800F —4 OH—D SR BEHAY AT ALAICER
L. JAMSTEC - #hEH - KIEMO=FEHRETERAL TW%, SDI— ROXBRRUVEMITRTEEEIRE
BIMOXZEABTITONTWS, EHICE > THAAMASUEDXEXET L — NEDEHOMEDTHY M5 % 3
ABMEORIKEIIEZ SN TWB[AR - fii(The 2015 fall meeting)., A - ft(The 2016 fall meeting)], L
ML, REDOTCATIZEIERAH120MW DA TIEH 215, BHERBRO#EIDI=D, BH10W X TOFENE
AREEDNTWS, ZZ T, 2016F108 &Y, STS-2&£LS8800F —4 OH—D SR BEEEERY AT L%
BRE L THBREANET>TWS, TCATIREADZEZTHT mOFRICEHN N800 mmx400 mmx=x200 mm®D 3~
V=ML EOLEICTIRT 4 v INT Y EFETEEINTWS, F/. BRIFOSTS-2(3BAIEH I EDL
NTWBERE22~24CTEREEINTVWARERNOESHN I mDIAV ) — NERKRDLEICEREL., ZHADR
DNEEYLSBRVEIICILYVHTEDNATVLS, 2016108 TAHN 52019F6 B WG £ TOREHA

3 ~2000F D24BEREFIG /N7 — AR Y MVEBEPSD) A& L7-(H 1), EEAHAITILEERZRD
microseismsDZEENNHKICE SN 3, FHE10H 5600 Tk, BAEERDOTCATL Y E RRFZEBEDSTS-20 4
» £ &R % T10PSD[10log,,m?/sec’/Hz dBIf2EE / 1 XL NI HMELV, BREZETRS &, HICEMICED
AR TE S, A5, 2018FE11BEHI S, TCATICL BB AT ALAICEWT, ETHIRSD DRI ELERIC
BEENRONZ, BE BERE2BAEFTHS, £/, AFEHMEFHIEEICHBRT, BERV I MELSE
EERIFIERFICAR D, TI T BERBICOVWTEHE TRE L, STS-20BIMNAEERN2AF(T—4 0
H—HEEIL Y VM TESLSTS-20R)ICEREON—2REBEL. BAERDTCATREDEEPEEE T X
T2ADKBEFEHE T, TCATESTS-20HAEFEET—YDH32016FE108 FTAHN52018F108FEET
ICDOWTHE L (K2), BAEZRDTCATRHDEEIZ. MEET7 XY ANDTENHEESS B IFIFRALCET
ZLTWS, — A, ERREBEODSTS2E VLY UHTE I EICLDMRERDNEZA, BREEINE
FRALWEVLY VUM TEABOANBRERIFZNI VW, 2720, HEDRICHEZERAM=ELTEY., =
LA ZRERNDREII—KICERT 2, STS-22Z > TWEHU LY VHIBDBEEHERIZIETIEARVWA L
F9 %, STS-2i%. RAMHOZEENICKH L TE10CLIN. EEARIF2~22TCICEVWT, £V —DFRDIE %
BEHFICHETEZIENTE, 15~35COEHETIERY) 7 MITLKEITH B Z EPERICEBIhTW

%, LWEBEEEICEWT, ERFOSTS-21d24+3CTHDREREICHY. RY T MIFEAERL, HEKEYICLS
ZEARSNS, TCATICIZEE K'Y 7 bORARKEE L., 28HBICBVWTERHICL >TEETIRE
EFIETBRY T MDA RONS, AT, ZEZHLYEEVWVEHORNY 7 MNER5N %, ZD7H, HIKEH
IDSTS-21ICE D ICIE > E Y EIEHERTERL, BORWT—9 5B 3ICIFV0EDICITBEREKIINATH
%,

B

AREF, REAXEHERARAMO—BHERARARFOZREZITTVET,

EA R EAF LR ERMARRAD/INNT —ZARY NIVBEAEEERY - 2FRSETCEEZELE, &
FHERR ICGeneric Mapping Tools (GMT, Wessel & Smith, 1991) & Seismic Analysis Code (SAC) =@ L £
L7,
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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

T4 LC®HIC

ZEELXECELROLATEBEMESH(BBOBS)2MAH L AREEHAIER L DD, BETOLFTHEETRE
A& RE LERR & AELE TITA 2B DOLETEBEMMES(BBOBS-NX) 2 G FICHRE - ERALLTEL

M. ¥, ZNOBARTH 2 LEHEEEME - tHREFH(BBOBST-NX)DRFEIC & Y. BIRE TOREIRER
BAINARETHD I EEFEIELDDHB[2], LHLALE, ThoOFEERMIS B KREAMALRHRE L
HEDTHBH70H. TDFAKS & ERERETELBIHICKERTNLH 2, SRHOBAFTRREEIFTE
7=, BEIMEDEVBBOBSE ARRARE - BINAE%E. ZOHBEAKIITHEAREE T EAEAHERDENT
Hd, TNOERBICLY ., BEME - AHIF COSARROKRBLE NS - TRBBOILKIC DA

YU, BRZITTIRELS, BENICESRLEMBOER SERMERVBERFIND,

2EEPFRBICE T 2ENMOBER & 88&E

BBOBS-NXEEFE Y — a2 iR N SMII S, SNOBICHRH - NI HIETEBREENSSICE
AFTRERHEEE LTWS, INZBEILCBEEETSIEEANCLIVEBEEA~NEA - BCERSIE., EBROE
BEZRUBVRAEBER/TWS, BL. 2015F7R X TEH16MDRETHFEL. £V —ICHESNBER(+
8VEHMATERLL, ¥, BEERWESKEOE VY —8%Z. OIEICIEFANTIISR BENH D, B
IC. REFOMSBRAEBEFLEFLED. BRBFZHREICTVE22KBEN VAT, HNDBBOBS-NXT
WESNRAURFROE MR L BTNEWNTRN,

3. NX-2GD#E1E & BB =R A DX it

2016FICVOE £ TN LENX-2GOLF#EiE - EMEBIR 2 ERKICT Y, BERFOBAAIER OBREICK LT
&, BREBETHICEE 2 AZLEAHNENELLIRATH 7D T, v —H%525| R DICHERZEA
RSB EBRCBRICER OO — T2 MERDKERI S & 52 & T ERECOREENRIICHEITE S
ZENKIATETWS, /., OINEICEY Y —HEBENSSIZRDICET Z2HEEHOEER L
(65-80kgf), MEARZHABMLIZ, MEOEBRAAEICOVWTIK., BV —8EDOREEI’BITNIE. KERY
EMNELICE> THRBFEADHEN LW EEEMABRTHEEL., RELL, BRI —EOhRIZE
MNZEEDOELICEEZMAMES N, BV —MBEEBBFREESEDIEIKFTr—TI DA LMD, B HREY
FICITBRCALRVWED I, ZOEEDES EHMIREREL <.

4. FRERER

2016 FICRFHMDE B TOEMFRBRAERE L. 201 7F4B ICEAZORPRR 2 EEEMO B AEEEMA
@\ (KR4500m) THA. 2018F108ICEIX L7, RERIZBHZE T THRAR. ML SERNREART
LEABRIA S B/, OUNEHIEAIRE (EBHE) . 8 LURVREANDBITEMEDORE D=6, ROVTERR%
ICRYTIFTER Lz, BA~BE~ERAE CORTF UK T 272ONX-2GICEY i FEE T A4
AATEHEEEZELINL., FHRENOBITEENEE TH oI L LHWIRTE
NX-2GDEMIIBIEIC D WTIZIBEREY TH o 7=h%, Bk L THREL TLWBBOBS& LB L T, BtV
Y- LTD/ 1 AERIRLRESNAD o7z, Thidk, FEBICELHAVEES LSURKRRITE LKF
F—=TILOBRYEILICERTZ2EDEBbNE, BV —DIRDICHELH 72D T. BEORILETM
ARESESHICHHIIBT B2 FETH S,

© The Seismological Society of Japan -S02-02 -



502'02 Seismological Society of Japan Fall Meeting

S
SZHOARBA T, BENRFEAREE - BABEXEXOBRREICSHEICA>TWS I 2T 5. Kif
FIE R E (B ARA 15H02122) D#EN = =TT W 5,

SE R

[1] H. Shiobara, T. Kanazawa and T. Isse, IEEE-JOE, 38, 396-405, 2013.
2] &R - i, AAMBZEMKEFKRS, S02-07, 10A26H, 2017.

[3] H. Shiobara et al., AGU-FM, S43E-0654, 13 Dec., 2018.
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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.

WBE, 774808 & LTHWSDistributed Acoustic Sensing(DAS)EHEIAY, /84 54 VP REERA
EDtFa) T4 —ERBVRREERBICAVLONTWS, I5IC, DASEHAIZ., ERIFEED /DI Vertical
Seismic Profiling7e EDMEREICEHEFEOLNIBO TET WS, DASEHAIZBEAMEENICEANTH D EEX
bNZZENDS, INETICELFAIGBEICRESINZN T 74N/ r—J )L BV -EERDEAH1T
bhTws, LHL. WEXTIC. BREICSTZDASEHARM 2 AW EEANICDOVLWTIE+oICEiThhwn
W, DASEHRIEN 7 7 A RNtV Y U FHEMO—DT, Abe—L Y MRFXEDEWSILRE, YV TILE—R
T77ANICERKRLTAH LT, BABELEBRNT 2, 771/ CEBETRELAIRICEIWVRELEZ7 714130
BUNRERD, BABEKD/IRY -V AT IEZ ML, REEZRETZ, /LREZEHLTH S DR
DEHAZ T > TWBMEICHIGE L. /LRI EFEDFREEICKTST 5, RIEE. ZEIREEEITR WNEETIEE
MmMCH?, bbb, MBS EZHmAERTHRELL. RIVPBERINTWE I 74 NICRIGT 2ERT7 L 18
BAERET DI ENTRETH D, TRIRTIE, 70kmLLE L THELEZEBRBIT 2 & AAEETH B, — A, 85
N357—9 D5 BRBIFBRAEICOVWTIK, ThETORY FEMEBEEICL DT —F & IIHENER

U, =Y NEBFEICOVWTE, BT - BERIVETH S,

RERAXZEMEMERRIE. ERSFEICZERNT —TIRNBEME - EREHN AT LERELZ, TOVRT
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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10512 \,J\M/\/UL\AM

10511 \/\j«v\/\/\/\,/»\/\/\/\p
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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 &%
DOFER (2019FERK) DK TH %,

2EBHAAT—4ICDOWT

ARIMERRIE. BBE (ES™H. MEm. E£5M) TITVL. BAOMRIIN—THEBLTVWET—IR—2
ICEHAIANT— 9 2REELEEBE LRI TV D, KRBT/ EHAA DT —5 OHEIIE. TD2EARKIC. 201748
10B~2019%6RB &9 %, COHAEIC. [IRTOERKXRTREREBERNICEEIULDER A H - -1HBEH 5644
Holce THDIHELRIMEROTGREYTEHHLHo72EDH3THTHY ., IREVI7THED S 5208 L ETEH
BIAH > MEIFNIETH o, £, HETEATHICH ZHXERIZHIEAEAEER AT (K-NET) ICTEHAIE
Nr7—49 E EHBRIIE1TD.

3.Sa-SAEh#RICBI 9 B iRat
2EVAANT =9 TRRAMEI1THDS B, SHAREIRERE N 722019F3813HERME : BFKE
DHE WKEHESORAREHAEREALT) ICHT2MAEHENIN0.25~29D& Y & ATHROK-NETICH T2
Sa-Sd#fifRZM1ICRd, RTOEMITHENME. GRIIFERETARERARY MVICEED L Sa-SdHi#fE TH

%, Sa-SABRRERN AL, BEXB2) 25 SICEMBERARY ML (Sd) EMEEISER XY MU

(Sa) #HE L. x#HICSd, y#lCSax 7Oy 95T & TERT %,
HEXMEDSa-SAHiiRZ LB L TH B &, BMT L ICHRCIDEEAMA, BEMEEDORE SIHNKRECELEZ L
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
B L 7=Sa-SAd#RIC D W THREE A 1T o 7oe ZDHER. BY T & ICSa-SAMIEDRE . RARIGEEN. RAIGE
MEEEREL BARDIEHIHBEINTL, SBIE. EvIT—95EREL, HBORNPTIRTVZOEYD
Sa-SAMHFR DR DR A MENICOM T B2 & T, BYOASN (ENPTI) ICOVWTOERANELAE R
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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SE X
1) BINASK,Z DM : ERYOWKEHESICE B RY T -7 DHRFARE €D13, BEARRZRARNE
Bi&, 20184

2) SRHEEATRE  &RFMEESHEN, R H R &4E,2009

BIFE : ABORAD— BRI AT 28 FEREFEIoTH —ERAIHZIEEZICLZ2EDTH D, £/-. &
RBEBOBRICIIZ KRB CHNERE, TR LTHEHEEZRT %,
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Poster session (Sept. 16th) | General session | SO1. Theory and Analysis Method

SO1P

Mon. Sep 16, 2019 5:15 PM - 6:45 PM ROOM P (International Conference Halls Il and Ill)

[SOT1P-01] The fundamental nature of a transient elastic response to prompt gravity
perturbations
*NOBUKI KAME', Masaya Kimura' (1. Earthquake Research Institute, The University of
Tokyo)
5:15PM - 6:45 PM

[SO1P-02] Comparison between ray paths calculated by the pseudo-bending
method and those calculated by the shortest path method
*Shoji Sekiguchi' (1. National Research Institute for Earth Science and Disaster Resilience)
5:15PM - 6:45 PM

[SO1P-03] XFEM simulation of rupture direction on branching fault
*Daiki Yamashita', Hiroyuki Goto', Sumio Sawada' (1. Dynamics of Foundation Structures,
Disaster Prevention Research Institute, Kyoto university)
5:15 PM - 6:45 PM

[SO1P-04] Numerical simulations of weak localization of scalar waves based on the
finite difference method
*Masanobu Sato1, Jun Kawahara' (1. Graduate School of Science and Engineering, Ibaraki
University)
5:15PM - 6:45 PM

[SO1P-05] Estimation of surface wave velocities by using the rotation and
divergence of seismic wavefield in the Kanto sedimentary basin
*Kaori Shimazu1, Kazuo Yoshimoto1, Shunsuke Takemura® (1. Graduate School of
Nanobioscience, Yokohama City University, 2. Earthquake Research Institute, The Univercity of
Tokyo)
5:15PM - 6:45 PM

[SO1P-06] Fractional fluctuation of crustal medium parameter and seismic
amplitude fluctuation: A study based on finite-difference simulations
*Kazuo Yoshimoto', Shunsuke Takemura® (1. Yokohama City University, 2. Earthquake
Research Institute, The University of Tokyo)
5:15PM - 6:45 PM

[SO1P-07] Spatial variation of seismic response due to the Kanto sedimentary basin
inferred from teleseismic S waves
*Yue Nakagawa', Kazuo Yoshimoto', Shunsuke Takemura® (1. Yokohama City University, 2.
Earthquake Research Institute, The University of Tokyo)
5:15 PM - 6:45 PM

[SO1P-08] Relation between temporal variation on Auto Correlation Function of
Ocean-Bottom Seismometers' records and wind vectors above the sea
*Miyuu Uemura', Yoshihiro Ito?, Kazuaki Ohta?, Ryota Hino®, Masanao Shinohara* (1.
Graduate School of Science, Kyoto University, 2. Disaster Prevention Research Institute, Kyoto
University, 3. Intemational Research Institute of Disaster Science, Tohoku University, 4.
Earthquake Research Institute, Tokyo University)
5:15PM - 6:45 PM
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[SO1P-09] One-step waveform inversion of ScS reverberations for the upper mantle
discontinuity.
*Jumpei Maruyama1, Hitoshi Kawakatsu', Nozomu Takeuchi' (1. Earthquake research institute,
the University of Tokyo)
5:15PM - 6:45 PM
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The fundamental nature of a transient elastic response to prompt
gravity perturbations

*NOBUKI KAME', Masaya Kimura'

1. Earthquake Research Institute, The University of Tokyo

Seismic waves radiated from an earthquake cause the redistribution of mass in the Earth, which in turn
induces prompt elastogravity perturbations at all distances before the first arrival of seismic waves. Here
we derive an analytic solution for the transient elastic response to prompt elastogravity perturbations
induced by a portion of earthquake mass redistribution in an infinite homogeneous isotropic
non-self-gravitation elastic medium. This solution discloses the fundamental nature of a so-far unnoticed
unusual net-inner-force-free deformation regime that emerges between the onset of an earthquake and
P-wave arrival, which we find inherent in action at a distance with the inverse-square law. Our analysis
provides physical insights into why a gravimeter installed in the Earth is characterized by significantly
decreased sensitivity to earthquake-induced prompt elastogravity perturbations. Reference: Kame, N & M.
Kimura, The fundamental nature of a transient elastic response to prompt gravity perturbations, GJI,
218(2), 2019, 1136-1142, doi:10.1093/gji/ggz196
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Comparison between ray paths calculated by the pseudo-bending
method and those calculated by the shortest path method

*Shoji Sekiguchi’
1. National Research Institute for Earth Science and Disaster Resilience

THEBEDRNTOERINOEARE TRIEZEET 2158, B5NIKiRD global minimal solution H

local minimal solution® & > MEBICBEINTWSE I ETH D, KiRETE ICpseudo-bending method (Um

& Thurber, 1987) IZZDEEMEDR I HIERBICHREICFIEI N TWE D, Bo5Nh=@EHlocal minimal

solution T % ATREME (X HERR L E /2Ly, —75 Tshortest path method (Nakanishi & Yamazaki, 1986) Tl&&t

%H#Fﬁtib\b‘é Mg 57l global minimal solution& %%, AMR TIHFEDARHEREICEVWTHEAE
SUETE LR AELE TS &IC& Y ZOTREM AR T 5,

BAHBICIE2RTTDcheckerboard patternDREEEEIRET 5. FE S (2) 300km, BE(X)DIEHY 400kmDE
B TH Y, EEEFEEIX10km/s& L. 10kmBIRDEF = I & I2x, z& A M ICdv: Okm/s, 0.5km/s, Okm/s,
-0.5km/s’éHﬁHE’Jk‘—:T-7L\ BFEIFREERET 2, BRMAIE(X, 2) = (0km,300km) & ¢
%, pseudo-bending method DIHFE DHENKIFIIEIR & B R EHEIEMRE TS, £/, P=0.0001s, F
=1.9& L7, StEHFERAZMICTRY . B TlEshortest path method T1§ 5 72K #& % pseudo-bending
method TELNISEMTLEEERTL TWS, x=250kmfHEh 5@ WEHIR TIHRIRREROI NI RECE
BEDEEHEKRE A>T W3B, tomographyf#i TlL Z d & 5 Acheckerboard patterni& & DETE S % B THR
BREICODVWTERT BHEDE V., ZOHRDLD ISEBT 2 RERBIREL TN TVWDIGENERT DL Z
DFERICODVWTEEICKRFE T 2MENETL 37KL35, BELLOBNLZRAKTHYPITVDOTHNE, LUE
REFDOHEWVERASRDAERAVDEDICTI2EDREFEREEZILOND,

JRICpseudo-bending method D EA AR % shortest path method TE S NIRIRD SEEREBR W ZHD %

FRALLGBEICDOVWTEELE (RIEAW) , 20BE. KERBICTEHERONTEROELIEEICIATL
0.01sk W/hxW, 7272, x=300kmfHEDER R TOERFOENEFRKEL R >TWSEA, TDEHITIFREAT
HB, TTIBWVWTWSERER THBEERENSdv=0.5km/sDEEEEHEE--ECU> TETWTERS

100kmfHENSKELMN L TWS, DO EIAIEBRIHZDONE LA,

UEDBHIMN S, pseudo-bending method TIdHEFE 9 2 #IHKHR IC & > THRME KR D local minimal solutioni

MRZEREMDH B ED b o7, F/=. shortest path method& W B SN R A MEDRIRICT B &ICK
WZDERZEITONDAREELHE I EEDLIN T,
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XFEM simulation of rupture direction on branching fault

*Daiki Yamashita', Hiroyuki Goto', Sumio Sawada'

1. Dynamics of Foundation Structures, Disaster Prevention Research Institute, Kyoto university

EE MEREHCEWTHEOHMBERET O R 2ERB LAANMEFNBAINDDH Z.20D L X MEDHK
BARICOWTIZHAM 1) ICKVRRSNAEFENSRIND I NSV HIZIEITE b L — XD (Fig. 1) D &£
D RDRERFOHE BREDIRICAN > TERY 5 RESNEH,2016 FRAMEAREIL,FH)IMELH
RAMBNER T 2 9IRS SWENMAF Y A AEICEN > TERLEIENMMONTWS. ZhiF EDIR
EEERBDLIERTHS.TITHAMRIL, DIRMBDIREREABDRERGZMAONCT S & 2B L IER
EXIRAREDIESDEICER L TRRBARERIE(XFEM )IC L 2 HERITZERL 7.

XFEMIZ, B DELKXICTERMEZE5ZI 2TV ) vy FRABZEEATEIET, 77y 7 PHE L L\ o LR ERA
EneBRDENEIBBIICEADIENTEEZFETHD. —RICITBRICT VY vy F/—RZEMLT
BB ERRT IV BETIERATI VY Y F/ —RERETIVEDNHZ7HTILT ) ALDEHETHD
FEIXNDREVEDELS. ZIT AR TRERBICHIULBEHRAEZS5 A 2 HETHAERLEMZEZR
HB32R()uRBBRRBICSAONZ2EAETH . FTY ) v FEM g (R (2)D &L 5 ICHRBEHN | &
WTEET 2. WREHRO— M LMEN SEMOTERE TgX)ICL B2 TERENTICT &S 7D, BHEIC
TARYBEVWSIPENERZFLELIENTES.

BN DI ZFFDIZR 2DDMEBNRXH S & 5 AFRNARBEREART HLENH 5 BEDHR T Junction
Element 2) & WO FRIARBEHI L EINTELA, L VEMT—RODRRERBLEII ETEERVWIEH TR
BB AMATRERICEHEZNMT 2L ARBLEAVTVSLH, LU —BRUTHELFEZRET 2
(Fig.2).F T MBODIRPEME Wo> RN % MEXIREZ1 DDAHEU tip BEROEREHLETRIRT5.20&
IICEAB I ETERAICSHULDOMBAIRES5E60, L WEMBKRIERIRT S5 ENTE . tip BEXR
BTV )y FEBICTRERANSDAE ¢ TERXSNIEHM h(P) ZRLTRT.CNICKY MIBOERLET
TERNEEEIND T, FALMAEBICKHmEZBL2DODOTEREDRTAN 1 THELDMR2DD tip BERDE
ReEbERFEMBEELI VY v FEAKERLAQTFNIEHRSRWSH, h(¢) DEHHRIZ(RXB)D &L S TR
TNIERSRW.CORBEOZ LM HBERRICE WHESR L ER BEL WV EHIM S hic /oo, LUE O BB
ICAWS Z & & L.

BRRBREHETTORMBORIEABAEDL S ICEILT 2D EHERT 2720, DIRMBOISAFZES L VHREIC
5252 T RBONBBBBNYI—VICDOVWTERY FEHLTRET ZEEETIVIE, 2016FEFEAED
ABRICASLAEEZONTV2HEA/IMNE L BRAMBOMREE L.t DTH 5 (Fig.3).7272 L, AHETD
REHE2RTOBERIFT TH 270, ROME L —2DHESRUEL.F A HEIRNORESAMBETH D
O BB A XIEEED 1/2 & L7,

MER NS BEAME A TR ICRET S NAZRBEDIGNIE 3) 25EIC L. ERNICIE,ESHAAEEZ 53°H 5
8 DB T—HAOBER DL, T —RBICERHHOAAICIESDEASATRELL.FLEEIAVID
BB X, von Karman B DR S v 4 LA (EREIEEE# 1km) A DD E L4 ICAL AT A TERLE.IND
DISHIGREDFHEEAZD I ET, VY LASBIENBE DEWER S B ICIRIENEITT 5.

RITRERDI B, £V AV M1 22 THRIEL 93T —ADHEHMB L2937 —RDIB72%d I X M1 T
BEDGIRE Y, EUX Y N 3 ICENRYB 0. E,937—ADIE86%IEEIT AV M 3DSET AV KT
ICHERDMGHE L 7. 2 DM D7 — X TIIBARABHR TR E S X ¥V b TR E U2 BREAME TR S h e DIk
MEZERET DL I BBEE VW OARNEA, ZDEGRE SV EIIEALL.
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2016 FREAMMETCRE ONAMBRIZEOKRFIICDL I BBARERE L TERNAEEDRDL,H B WIIFHIDHE
MANZZALEESICEODONSELYFHRANZENRET 2 EH T, OB ICHS (T 2HIBRKEBE SN L
7=\,

AR —

—k Em225° S e
10 km ae e
vF A2 S e
% EM230 3 0 sy PO
4km ren

2N *

____.-44' el 12050
— Akm .

Fig.1 fHie% fioWMOBMEARMOEA R Figd Ak 45 HEmhie 7L

=" |[+| =

=
N2 |+ SN

o P
Fig.2 tip O TASGDEH &5 PEOXTHE e e A
- 'L'J(‘f'tl"_:‘-m‘_‘_'s:k?’m
u = Nuyode + g(x)RAu (1)
" Fig.4 s e
, : BELHE

g(w) - ZJEJ - NJ (a?) f(_)r T Q (2) 1) thE, BRREHGE, PAMEL, SRS TENRRE Y 2 des Bl S o,

— = . = HEELE, Vel.107, .512-528, 1998,
Zje.]+ NJ‘ (i[:) for x = Q 2) Daux, C., N?Moi;‘s. y.pl)o!bow. N. Sukumar, and T, Belytschko: Arbi-
tmrr'hrﬁ.lm]md and intersecting cracks with the extended finite element

method, Num. Meth., Engng., Vol.49, pp. 1T41-1760, 2000.

|$| 3) Yoshida, K., A. Hasegawa, % Saito, Y. Asano, 5. Tanaka, K. Sawazaki,

h_(g')) = 1 _—— f()r - T < (;f) < T (3) Y. Urata and E. Fukuyama: Stress rotations due to the M6.5 foreshock
T - and M7.3 main shock in the 2016 Kumamoto, SW Japan, earthquake
sequence, Geophys, Res, Lett., Vol 43, pp.10097-10104, 2016,
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Numerical simulations of weak localization of scalar waves based on
the finite difference method

*Masanobu Sato', Jun Kawahara'

1. Graduate School of Science and Engineering, Ibaraki University
xLCoIC

HIRDIFRD S V¥ LARERRAHEE S IHEREEEL L, EHREO I -9 RERDORRAE A>T W
%, ZLDBFEA. HELSNAHERIZA yIE—L Y FERASIN, 3-8RI o RO— T A EFHEERRIC
Lo TIRIF—HWICERT B EN—RICITTHATWS,

—AT, BREBARDA—HLTWSEHE, 20U ERE L TRARICE> TS BRICH LT, B
BEIEDLEEIUNTEET 5, ZO—HORIIMEIELCTHY ., BREOFEMICHHIH S TERNICTFHT
5, TO&HWEOHIFFFEE EBHICEML., FHOMRIGEELT 5, TORRIE. AEPEEZDHHFT
weak localization(BAF. WL F7Fae—L Y MEAEL L LTHIONTWE A, HEFZDOREF TOMRFRLIIE
DI, Margerin et al. (2001)id, REENOBH I NZ A H T —KROWLEEBRIICHENT L. WLIC & 288
IXLF—DBEHINERTE LI E2METHE L, BENIRONZIBEHOERNFMAFTEREETHS Z

&, BENMAE ZRERBIIHEDOFHEHBETREINDGZ &, INODORFIFIFEREERRICEASING
WZ &R EARRLT, Larose etal. (2004)IE. NV —IC & BMEOMIRE AW AERICEK > THERD
WLIRR MO TEAL., LAY —RHREDOFHEBRTEOHEICHKII Lz, LL. BUEKE>
Tal—YavIlEIDKHEROWLIRROHEFIZR L S0,

ZITHAMRTIE, 2ZRTERANT—REOENET I 2L —YaVICLZWLIEREKROBRERA# -, £/, T
RSX—YEZEZBIET, WREDENANED LS ICBIT 20 &AL,

4y

1lL—>avolE

\’l
m

AFETIE, RIH— RIBFEEE-BARF—LAEBWEEDE (Virieux, 1984) #iEAL. ELBERAWT
ERITAVANIVES VS LABEEAER LTz, BEDOD/NRSA—9DIE, RAT—FEEDEHE%17.3, 8
WHAEEIE S EDIEERE=EZT10%ICEAEL. EOETDIEMEER SRR A 2 TS BLERDTr — X &R L
o TNFNDHT—RICDWT, ELBINAEZZZZEICEY, 3000BY DS VY LEEEERL T,

vXal—Y3vTi, TNEFTNROBREDOHEEBOROIIC. EREHFDY) v h—K (SHKERN400) %=
MEEHE LTEZA32ET, RAAT—RESHEF I/, REOH O AR D EMRLICER % EREICT
R, EEBRTY TTEARIEICKRDIRIEE —F L7z, REIC. 3000 @Y DS VS ALABBEICDVWTHER
BMEDT VY TIEER 7z, ZDEE, BRIASTHISESWLOMRIBENAWEBONZEHIRICE
1T BETHEEIE L (LT, TRIVF—LEREMR) . ZDFEIELarose et al. (2004)I1C & 2807 — 4 DR
WFIEICAI>TWE, E—JIBPWLRKRIRNIEEIESOE I 2EBRTRAEET S 7.

MREER
B £ = 0.5, 1EEEERRE200D 7 —RICE TS, HH—ERFERBE (EXRORENRONGE L DEH
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R) OIRINF—RAEFBEROROLHNASOEHTTOY NLAEEDTHD, T THEEDRSITFROFNIC
YL, BEOEN-825DE RS TOETHEKIELTWVWS, ITRERMAEIC2ICEVWE—IHNR S5h, WLIR
KPP TELEEZAOND, E—VRIFATEOEBERD2EFBEET. FERLWYKEZW, £ELE—7S
DELRISBEREE EBICHRVIEL D, SDE I A2EEMAFTHEIZ+2ICTETLARL, WLO HIRE
BICOWTH, BRERE70EENSE—IDHENRONAZEDD, HENRESEDEHICRERWHEIC
ES5TVARL, IO —RICDOVWTHEKAKBRENMEONLL. EENICIEHEREERIR R aPREWL
(ERRAHEIEEHICTEV) (FE, WLOHRBRRBEAIEUVZERI’E SN, SBROBEEELT, E—2D
1Es HIRFBOEENAHIEREEMRET L. ERNICHE SN ZE8ELOTHERITREOLEAITD,

2.5 '
2.0
9 m
-
© 15 -
>
) )\
B . VA Al /] ""‘/ Nl Pt Vet
C 0 W\ A VO g AR g = \ﬂ\‘.—i\’\ Pasa SN
L
0.5 u
0.0 T
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Estimation of surface wave velocities by using the rotation and
divergence of seismic wavefield in the Kanto sedimentary basin

*Kaori Shimazu', Kazuo Yoshimoto', Shunsuke Takemura®

1. Graduate School of Nanobioscience, Yokohama City University, 2. Earthquake Research Institute, The Univercity of
Tokyo

[FLC®HIC

EREERAMN 2 SURBFELHEBERIN TR, BHEMULOCCPRASBMES) (LT, BICREASHHMEZE) »
REICERII NG, HRRAMATIE, HBREBEHEERDIRTHNLBERLOXEEZZITT, RAMMES

5| Z2RITREE (LovelRd &K URayleighiR) AZEEBIICHRHMICHIE - GRET I &ML TWBHIZ

£, AH - 11(2018)]. FxiE, BARMEBICLZ2REEDGBIFHEOMEP L HBERMBEDHELZBERELT, K
REFLSHERRICOIaL—2aViEREBW-Love RDUEREHE %= 32 (EW,NS,UDKSD) E—A
7 #—3 v 4E[Riahi et al. (2013)]IC& » TERAZ[EF - (2019, JpGU)]. LHLAENS, HEDAMER
SHRFMEIC K > TIdRayleighlR BB HET 2720, RELLEBRIHIEETH 7. I THRFRTIE, KENG
DEERKRD & HBRD 25T E T 5 Z & Tlovelk & RayleighlR &= DB L, BROE—LT7+—IVIBITICL S
AREEDAMEREHEZIT 7.

T—48 LB AE

ERANMNMEREMBORLZ2011FE3R198ORIFEILERDHE (MW5.8) , 2013F28 250 OEAREILER
DOME (M,5.8) , 2014F11H22BHORFRILMOME (M,6.3) D3 DDOHREMEZ FFHRE L

T=. EDEICLDMEFH I aL—2 3 v TR, HERREEEETI/ILSBVSMEIEA - ff (2014, HHEFR);
Takemura et al. (2015)]&F-net MTERICK 349 TV Ay T BREERARBWT, 2RTHICEREIN/Z435658
DIRFEEA = (JL#&35.5~35.9F, HiF¥139.4~139.9%, 750 mfElE ; UTF, SZERESRIR) 8113
HhENRER = B L 7.

Loveif & Rayleighi % DBt 9 5 7= I, MEBIELLER A SIKENZDOEIERNR D (ZKR D % FH) & BRI =5TE L
7=[Shapiro et al. (2000), Maeda et al. (2016)]. KENIZDEERK D (ELovel, FEBUK 7 IERayleighiRICHEKT
B2EDEREL, TNEFNICH L TERDE—L T+ —I VBT ET /-, RFRTICEWVWTIX, BBERE
BAROBARERAWTRANAN LA B8R L. N7 LA OY A4 XA

(5.7, 6.4, 7.3, 85, 10.2, 12.8%) IZ& > TERI=RMEE1.5~6.75 km, 8&K6.0~13.5 kmD&FETEIL
7. BTRRERIE, BITRSDOEFI Y ARO—TARKICK ZER%E FOIC25.60/ & L.

RATHER

JRENZDOIERAK D & HRK D & AW TEHE L M EREDKE I1E, SBVSMZ% BRTRIICKIEKEREE THEM L
TK®D7-Loveik & RayleighlEDEXRE— ROMBEEREDKRE I &L —H L. ZOBRIE, KEHOEIRT
HHLERDREDZLEUEZ/FITZEDTHY, FEHAFOREHRD EFHKBRDICEETDIETRET
Lovel & RayleighlEDIcE%= DB L CRMITZ 22 & ZRLTW3.

Lovelk DAIABEE DM TIL, HEICE S TEEES.7, 6.4, 7.3WICEVWTHBEEALEL TROHDBZ &N
TZE, DHMEARICHEIRTE 2. RayleighlDAMEEREICOWTCERA AT CHRARELKRDZ I ENT
Z72, LovelBDBE ELARTHEICL Z2MEREDOHEEDIELDENKEN . £z, BFAHERL
T3¢, E—=LT74—IVIBATHEMLUALMEEEN N7 L 1 BETORBRNAMEBESEN SKRD /- EEE
DOENMNCTRET ZMEEN’RSNA. i, REROBRY (FLITER) R A3 EHBRAMBEDKE
FEDAHEEDHENBETE R RBLDEHING., SEOMETIE, KEFTFEICKLYHAER
% A\  Tlovell & RayleighiR DAL AEIRE D 2 BEHEE AN BT BE Tdd 2 MMREE L 7= L.
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SBiEs
WEHS I2L—Ya VB REARSEDHIRS I 2L —92FRALE L. hEORSHEEREIZIIR
KRR MR ZRFTDF-net MTEEAZ R L X L 7-.
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Fractional fluctuation of crustal medium parameter and seismic
amplitude fluctuation: A study based on finite-difference simulations

*Kazuo Yoshimoto', Shunsuke Takemura?

1. Yokohama City University, 2. Earthquake Research Institute, The University of Tokyo

1. FC®IC

BEEE (1 HZUL) othERORBEIL, HEREEDS V¥ LARHEMICL ZHERBETAZIESDL
(UTF, E520%F) . ZOESDE, BEBTFRHICSIZ2FAREICHELRITT LD (k- 2)
2016) , ZTDRHHOEENRFTMA KD LN T WS, FEITHFRE (Yoshimoto et al. 2015 EPS) IZ& W, R A
T—EOYIEBETILCIE, ABBRELNSEFIN, — BRI VY LFRHEREDEZEET IFEDIESDEDKRE
I, SVSLRHEDRELEDAREIICLHATEIENTINTWS. KFERTIE, ZOFHOZYMER
TR0, SUYALARHERMBIEBEETINES TIVAY TIVBEAEREBAVW ZBEH Y IaL—Ya Yy
ICEDWT, PRESKEDIRIBOIES D E DRHE% ST L 7.

2. WEHIaL—vav

IRTEMEICL ZHEEY I 2L —Y 3 VT, 204.8x204.8x204.8 km* D 224814 0.05 km REIFR TREE
ftL, 25msDE A LRTy TTREMCE LML . HELERBE (PIREEE.0 km/s, SIRERES.5
km/s) IC—KRBZ VS LRERZEBLBEET NV EERL, TOROLBMICETNBEERLS T
Hhy FVBREREZEELL. AERERACRSICBFRICZkmBERTOBSEL. 5 V9 LTHERDORR
ICIIERERBETIVERAL, BirchRIZ{RE L. EEERE, 1, 2, BLU3km, BOHEDKREE

I, 0.01, 0.02, 0.03, 0.04, BLUV0.05ICEREL. SVILRBEETNDY— FEII5E LT,

3. Ak

HEFEERFICAY KRR 745 (BR#1-2, 2-4, 8LV4-8Hz) %#EAL, PRESEDIHDEKZAK
RIEAEBIE L. BIEICITMEN ST s&5 sOBBRAEFERALE. AHRDIIaL—2 3 VERHETIE, PRE
SEDOEREHFHHRIUIAMAICT L TARBEORFMEELFEODOT, AEEEIOC BICESGL THETTES. &
Dz EMD, 9 (HHIA : 0-10,10-20, -+, 80-90°) x9 (EJREEHE : 10-15, 15-20, -+, 50-55 km) x4 (A
8 :1-2, 2-4, BLUV4-8Hz) DI24XD%HEL, AEEOAMAZIL - BIREHEIL - ARHELERAN
o, EREABHTR, HERBELICEZIREBOESDEICER T 210, MEERE - BELBEEORHES
To7. BAEMICIZ, SEREHXS T, {AIEEEERESFRI0.8UL%E R I 3IMDERRAIRIBD T
ExRAWTHEEBILEL, PRIRIES L USKIRIES L 7.

4. R - B

PRIRIE S SIEIRIBDIE 5D X IE—EDEIRIERM (1B, Eo¥DoXREx, BLURKRHTEILL) £TIEEE
B EHICKRELLRS., ZOHEMEBLRIEBRARBZEKRE VL., HMuA - EREEH - BRHZEELT, SV
SLATHEDRLEDRKEILIESDZDE/REARD E, PRESKICOWVWT, RIO—EDEREMAICH
WTHBIB@®RARYIIDZ &R I N, ZOBRKIE, BATEIRIEBDOIELS D EDEEREHN0LAREUT
ICBWTRLHN, UEDERIZ, PRETTALLSRICOVWTE, VY ALATRHEDELSTDOKREIAAWNT
S5 DEDKRESIATHAETEZ2HELETRTEDTH S.

EA - BN (2018 HHEZER) OEFEOL OIS, FETORBIALEIZL > T, PEIREESKEIRIBIEZZN TN
DEFREHFRBOEDLYICIES DL ZENTREING., K6 DZTDKRESIEEREFEBOKRE I (THAHIT

5. ORI, MEROGCEIREBRIOAR—IVRTHDZEARTE, E6DEEB|ZTRITIVILT
HEMICK 2MERBELDOMRIE, FRR—7 CER) ORAYVICRESNZ I EEARBLTWS. 2D
&, BURRREDS VY LARHEMEZ S DEEICOVWTERMEDIRIBOILS DX AT 2154, IEAIICIE
SRASEH L - ESR OIRIBICHERBELOMR A H T MANIERWZ & 2 BK%KT 5.
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BiE
WEES S 1L —Y 3V IR RARMMORRS S 1L — s AMALE L. RBFRIE, ISPSHFE
18K03786 MBI &% IT TWET.
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Spatial variation of seismic response due to the Kanto sedimentary
basin inferred from teleseismic S waves

*Yue Nakagawa1, Kazuo Yoshimoto', Shunsuke Takemura®

1. Yokohama City University, 2. Earthquake Research Institute, The University of Tokyo

T LCoIC

KIFBELHBRMTIX, PEEULORFEMEICL > TRAPHP U LD CREASMES (UT, REAHME
) NRETIZIENSMONATWS. RAGPMEESOSHEACIRIEOIBE (ORI, HERMESEE R
EICERBLTHYBIZIE, Yoshimoto & Takemura (2014)], KEEEMDOBREHELREICEVWTEETH
3, INFET, ERHEBEREMICOWVWTIE, ARTERE LAXREMEEFEITERE L, HEBEZMESECRELSMD
EFOREANZXALICEAT MBI THONTELD, REEBRCHREEETIVOTEEEDOFEIZOW
TR 2HENH 7. TITERRRTIE, EHELBAERE L, (FIFHRETAHALLAHFNT ZSKICH
T HERERBERMDISEICET 2 RETo /.

BRI & 2 DR

RRMEBRAMD 5 ERERH30°~100° THRE LEMMEZMBTNRE L. COBRERTIZ, EHRREE
iKY MVAZEEL, £ < ORELI R ETEEICOM L TERAZNS. Fnet 8L UMeSO-net TRk
IN72018%F1H23H (ST) OF7 R AHAHME (Mw 7.9) ORFEIS~50DSK (EREKR) IEFBLELE
2%, BARHEBABATIIZOERICHELERANR SN, BEREBAMANDF-net TSKFERIZMAD
MeSO-netBAI R DR DIRIEZ LLE T 2 &, RARMATRFES NASKES LURBIROERIEBOIE S AERICK
&<, HERMICE HBRBOMRIHER SN,

WmEHIaL—Yay: FE
FARHERMAOEMMEDSHEAGF BB LAHEFH Il —YaveaRELE. BREBRBEST
375x375x250 km>D4E1E % 0.25 km D Z2RIHE F TEEBE L 7=. Koketsu et al. (2012)IC & % 3 RTib FEE
EFIERAL, OpenSWPC[Maedaetal. (2017)|#FWT, SAETADSEAEASKEE AFIHEL., ZD&
E, HRERMEE (HEEB) OHZETIV (ETIVA) EBWVWETIL (ETIVB) 2FEEAFERALL.
RARMERMOBEDTE T, HEEERSAZF-net TSKFICRELL. IWEDEEEE L CEERIBO2E A
BREES L-EE2RAWE. BEESOSEEIE, OSKEOREZF10MEIN 560 (BEER) , OSHKOEFS05
®BHO S50 (BFESR) &L, EEREBRBEDOIRILF—A2KRDE., TNODEICD WTEEENREZFD
fteDEGA Dl (LUF, #HESHT RIILF—DIEBIER) %KD, ZOEBEAIZDWVWTHANE.

WmESHIaL—vay  BER

ETIATIE, HBEBOEL (HMEEBOZREV) BEATOASHEERICIRIBOKREZ WVEFEIERTE L., —
AT, ETIABTRZDELIAREBELRIIRSNT, EOBAROHAERFEIZIERALCTHo7=. ThE5DE
RiF, BMEOSKERICE SN KNIRIBEOEIKIE, EAREBRMOHERBEBICE > TSN EEaR
BLTW2., EFIAICODVWTHIEB IR F—DBEEREZTML-E 22, HBEBOEIICHIGL, £565
DEERE (DE@) DEEXRES~20EREDEERT I &N 27, TD&L D REIBRDZEREEIL DR
&, 2018F1B23HD 75 A N EDOEBRMICE W TEEKICHEIETE 5.

SEDHETIE, MeSO-netDIABALE RS CRBINMOEHMEDRFICOWTHETL, SREXZICE
SN Z%HUE S EARHEBERMOBEE (MERREHEE) EOBRREAELSMILEL.

S
B KRR FLRT DF-netd & UMeSO-netD BRI ECsRZ AL £ L. MEEF IaL—Ya VICREE
RAZMEMAMBENLNERE I —OHBER I TLZFALILE.
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Relation between temporal variation on Auto Correlation Function of
Ocean-Bottom Seismometers' records and wind vectors above the sea

*Miyuu Uemura’', Yoshihiro Ito?, Kazuaki Ohta?, Ryota Hino®, Masanao Shinohara®

1. Graduate School of Science, Kyoto University, 2. Disaster Prevention Research Institute, Kyoto University, 3.
Intemational Research Institute of Disaster Science, Tohoku University, 4. Earthquake Research Institute, Tokyo
University

AEPLXO—2 Y v 7 (Slow Slip Event: SSE)IC# > EREEZ/LOREBICEMARFEDO—D & L THE!
FHEDZEIFOND, INETICHERTSHERICE > THRA QM TRMEPSSEICH S EREEET IR
HEIhTERBIAIE, Wegler et al., 2009; Zhen and Song, 2009; Rivet et al., 2011; Sawazaki et al., 2016;
Nimiya et al., 2017),

Uemura et al. (2018) TIEERWEHICHKB I N TV EHOBEDZ LA BEMEETH(Ocean Bottom
Seismometer: OBS / BB RKE4.5Hz, > 7)) ¥ JRAKE100Hz) D&M HFDOHMENE 9% AL /-B 2
R E (Auto-Correlation Function: ACF)DEFEIZEL D 5 AL DMERRE DL =7 M L 7=, Z DFE

FR. 2011 ERILHA KFEFREMWI.0)ICH D MEREREERTIRE SN, —FA. AEBRTEREICEKT
LTRELALSSEOREHBICHMERREED/NSRFESE/REI N, LHALAaNS, HEPSSENREZE
TWAWARBICHRARBEDELS EMRBEINTVWBE I END, DS EHASSEICEE L - thEREFELLT
HDEIFBETERL,

LR & B % N RICSFEDACFORFEEL ZANc & I3, ACFILES L ZRAMNALFAELI/ R T
SNz, OBSOERECERN OEMK LIACFOREZELICITBRAKRECFEL TV IR S, RELE
ACFOERBZELIZTBRO—DTHZEYICERL TVWBARERMENTV. LHALARD S, OBSHSBKEXTD
IREENACFOREEIRLICRE T 5358, ACFOERAZEILP ZDMODIE S & (EEKE X TOERE(=91L)IC & Y Bl
SERISNTVRARMEDH Y., HIUNDBROZELERT D2LENH D, £ITHRMETIE, FHICHM
Z. B ZZSEZ—EATHZEARZECERMALE) EACFORBZELDBERMEICDWTERT %,
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One-step waveform inversion of ScS reverberations for the upper
mantle discontinuity.

*Jumpei Maruyama', Hitoshi Kawakatsu', Nozomu Takeuchi'

1. Earthquake research institute, the University of Tokyo

ScSEEZFDHERMIETY MVADREGEDFHAFARZ LETHEATHY, 410kmAFEFHE P 660km A E
WEE WS EERFERIICMA T, S512kmATEREAD L D RE VNS REDYP, GutenbergNEHTE
(GC)D & 5 EFHIFICHE DR VWAEFTEICOVWTOEREZFLI LN TE S, EROMETHWL S NI
Fi% (Revenaugh & Jordan, 1991)1%, 1ERMEBICEESCSRDER, WBOES & RHRE, ¥V MLDEY
HRQED/IRTZA—=—G %A vN—=2a v ERSZETHEL, ZTORBREZFAL T2EREEICT Y MVATRER
HORFRBOFES 7O 7ML EEHNT2HEDTHo 1.

LAL, BETEAONTULREIWRVWCOFEAET CHTRHLIYRARD 7 1 LS T 7tmE, TREBD
AVNR=2 a3 VBRI, GHODRIPKREETESCSIKDFTH%ZE T Y MLDOFHANLQEDZELE L THEIRL
TLFEW, BRELTQELCORFARBME WS TNITA - 2R MR THEL TLE D TEMEL H B
ZEDAM oI, 2018, BLHN). FICCORSNBEICHESI N LD RBOKkMBETH >715

A, YV MLOFENLRQEN 5% BARFME N, HERE L TCORMNZBDARDIED7EIRRE ICB/NGT
ficnTLERD.

COBEEOET 57-ODHF-RFEE LT, SCSEDBEHNSMUED/IRTA—FICMATEEGCD & S 7%FWN
TEHGERORES &E REMRBEERRBICHET Z2REA R —VavFEEZAWS. 0L D RBRFLEOWMRERET
T 578, KFETEY 7 b = 7DSM(Takeuchi et al. 1996)% AW TCGAERKEEH 2 1 RITETILH SR
BREERL, IhICH L TFRUBRBRZ1T o7, TORR, REDOFETIETY NLEFDOTEHHLQE
PRELBRIMINZDICH L, AFETREAERADRS OMBPENMETILOEICHDEITNIEL, QED
HENKEKHEINDZ D DD o1,
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S02P
Mon. Sep 16, 2019 5:15 PM - 6:45 PM ROOM P (International Conference Halls Il and Ill)

[SO2P-01] Performance Investigation of The JMA Strong Motion Velocity-type
Seismographs
*Masayuki Tanaka', Akio Katsumata' (1. Meteorological Research Institute)
5:15 PM - 6:45 PM

[SO2P-02] The development of a spread type seismic intensity meter equipped with
an MEMS acceleration sensor and the application.
*Jun Uchida1, Masahiro Ooi2, Kaoru Yoshioka3, Yoshiya Ouchi1, Keizo Motohashi' (1. Kinkei
System Corporation, 2. National Research Institute for Earth Science and Disaster Resilience, 3.
Chiba Prefectural Goverment)
5:15 PM - 6:45 PM

[SO2P-03] Basic Characteristics of Accelerometer made with Crystal Oscillator (Part
2)
Shigeo Matsuda?, Kazuyuki Nakasendo?, *Hitoshi Morikawa', Kahori Iiyama1 (1. Tokyo Institute
of Technology, 2. Clover Tech Inc., 3. Seiko Epson Corporation)
5:15PM - 6:45 PM

[SO2P-04] Experimental observation toward the realization of low-cost and high-
density strong-motion observation network (2)
*Takashi Akazawa1, Takamori [to®> (1. Geo-Research Institute, 2. aLab Inc.)
5:15 PM - 6:45 PM

[SO2P-05] Seismic observation using fiber optics and DAS at Azuma volcano -
Estimation of heterogeneities using a dense observation
*Kentaro Emoto1, Takeshi Nishimura1, Hisashi Nakahara1, Satoshi Miura1, Mare Yamamoto1,
Shunsuke Sugimura1, Takahiro Ueda', Ayumu Ishikawa', Tsunehisa Kimura® (1. Graduate
School of Science, Tohoku University, 2. Schlumberger)
5:15 PM - 6:45 PM

[SO2P-06] Construction of the seismic observation network around the Sea of
Genkai, northwest Kyushu, Japan
*Manami Nakamoto1, Yoshihiro Sawada1, Keiji Kasahara1, Panayotopoulos Yannis1, Shutaro
Sekine', Shintaro Abe' (1. Association for the Development of Earthquake Prediction)
5:15PM - 6:45 PM

[SO2P-07] Development of a WIN/WIN32 format seismic waveform data reader
*Takuto Maeda' (1. Graduate School of Science and Technology, Hirosaki University)
5:15PM - 6:45 PM

[SO2P-08] Development of software for strong-motion seismometers using
RaspberryPi
*Takamori Ito' (1. alLab Inc.)
5:15 PM - 6:45 PM

[SO2P-09] An investigation into the optimal number of bins for phase picking based
on the probabilistic density function of seismic wave amplitudes
*Mitsutaka Patrick Oshima1, Hiroshi Takenaka® (1. Shimizu Corporation, 2. Okayama
University)
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Performance Investigation of The JMA Strong Motion Velocity-type
Seismographs

*Masayuki Tanaka', Akio Katsumata'

1. Meteorological Research Institute

EEHERO—E)Z. ABURE@METE—X Y NOBEOHMEICLLE L THERDOEBEIK S DREHE L
WK TH 3 (Kanamori, 1972), ZDFER. [IRFYT=F1— RMPREKRY I =F 21— KM 2 EDEERHK
M~20R DMERDIRENSBEERODONDE Y I =ZF1—RPE—XA VMY T=ZFa—RFKM )& Y BNhEL A
%, 1992 = Hh S T7HEM, 7.2, M,, 7.6)ld. M,H8KiMTH % DICHIEMGEIFEA 100 & B TS

Y, BEMEEEZOSNTWB(AIE, Satake etal., 1993), ZD LD RMEIX, REXHZ X LBHFPHE
DFEBHEFICSVWTREAPOMERIGEIETZ2LELNH Y., LEEHESICLZ2BAUT -9k THHFS
nTw3, EIfREREABEBERMARMIERY 2 LHEEERAMEF-net) TId, BAREMICATE
hESHE FERMEEAHRZ L. LEENIDEYAFTIVvILYVDERAETREE LTWS, LeEthEsHE
BEZEOFEEZIFPT., EEHBRESE—HICRTZOHI2HMAOKREBPICHKEINTWVWS, LTHR
Tld. BRTRETZERMEICH LT, FnetOREEBREFT 2 HBRHEEISEATEZ I THD DD
Mo A, B - BER, BAMEER2017EEKEZKE, B - BEH, JoGU Meeting 2018, HA - B
BH, BARMERA2018EEMEKRS), SEFTHL2EICHB TR AVWHEHEEHMESI (LT, IMA-STS) & EE
BRAEET (AT, IMA-SVEL)ZRE L TW3S, LA LANL, —ZERE. HMIARNDRE TIIRWA CHRRE
I&F-netlF EE > TWRL, ZIZ T, JIMA-SVELOEFGEFEHZEFE L. Ny 775 KD/ 14 XLR)L(R
J—2ARG MNIVBE)VERAELLE IS, ZRIIHETIEIRA/DERRBICLZEF L/ A XERBHELTVWSEZ
EDHIBAL., BIOFRICEZAEIVETH D Z &EHDD >7(JpGU Meeting 2019), JMA-STSE 71X
JMA-SVELIE, MEEEHAT. IMA-ACCO)R THZAE A ESFOEEMERHEAMBEA L L ABICEREINT
W3, BLCHEARY bThHNIE, HEFHEM ALY RV 2IMA-STS®IMA-SVEL, JMA-ACCOEE&E%FED L
BRECEMDEHFIE. FIFERUCHRICRZIETTHS, TI T, IMAACCORSRE LT HZ & ARETL
7=o

BitiE, SEF—TEERAYOTICHBIME.0U LDMEATRIC, ALCHEA Ry FTEHAI N
IJMA-STS & JMA-SVELR ' IMA-ACCOR SR E AW T, ThETNhOEREDIRIEEA#ETE L. TDEELET
% Z & TIMA-STSIMA-SVELOHEI D L NIV Z ARz, ZOFE. ERDOHE. IMA-STSEIMA-SVELICD
WTIEHEEHRMDORZE. IMA-ACCIZDWTIEESICER R #HV. INERELHE 1 BEEEES L ORERS
HERMR L7-e LT, BEMEOREHEICIZ. RELHRE B IC2EREES LB %ES LRk A
200 DNAIRZAT 4 VI EBLIZEDDHERAERET L TVWEDT, TRTDEFEFICEE2008 D /N1 /8
A74 N5 %@L, 20195 ANS6R FTOMICRELIEMEANRY MIDWTHANLERIE. REELE
TIR@A0.00Tm/sbl ElE. JMA-STSF 72 IZJMA-SVEL & IMA-ACCOIRIBEA FEFE ICHHLTWS (B1) .

BiE
ABEE. SRF—TIEREEALE L,
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ZEREZEEL-E
[HARG : 201958 ~68., HE# : 158 (M5.1, 5.713% 3B, M5.0, 5.213% 2@,
fhl3&1{E), &R 866iEA GEAEEEL  1732iER2) ]
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The development of a spread type seismic intensity meter equipped
with an MEMS acceleration sensor and the application.

*Jun Uchida', Masahiro Ooi?, Kaoru Yoshioka®, Yoshiya Ouchi', Keizo Motohashi’

1. Kinkei System Corporation, 2. National Research Institute for Earth Science and Disaster Resilience, 3. Chiba
Prefectural Goverment

EE, MEMSIEE VY DS, BICE /1 XEICBWTIKBEEZE LLWEEFRZITON S,

TF AT TFNA ERAEDOMEMSINERE t > 4 (ADXL355)i1F. 1§/ 1 XBE(25uV/VHz), EHEEH(200 u
AEERE L7-20bitADCREDIEDINEE VY TH B, Miebid. ZDE/ A XBEICER

L. ADXL355% #E#H L ERBEEHAEES 2R T2 I, BBEEVMOREBE=Y) v/ EToTW
%,

AFEKRTIE., MEMSIEE VY 2#H LT REFHIEEFTORRE. & L UMKRERMMTERR & OHRHF
BRTCEELTCVWI2EEBEENDIREBE=Y ) VI AT LDEEICOVWTHREEITD,

(EXREEHAEE ST O]

HER KRS LTERSEZICIE. OEEREAKRE. ORM. OFBHIEATEMRENETFOND, H
A, SAR)=RAZEDQYVITNHAR—RAVE21—YDNBARICE DEMBIEEMRET LA, hERS KSR &
LTRODLNDEFEY - MAME LY +DICHRT 2720, ERRA— REFFERNICL S “ERAEHIEE
57 (LABE, KSI-100&889) #RAFEL 7=,

KSI-1003thE R sk ikAe GEENET - EHUEF) ICMA T, SEFEETILIY ALICTEON-EER
PERARINEEEA L Y MRMICHERFXICRIITSD, RESNEERCINEEMEICKH L THRRT S
ZRFAEN (7a) . LANERICK Z2ABRTHBHAEHMEBREY (87BN HAMEEELTWS, &
BEREDIEENE (BBIBERE - EXERHR - £8)/FL) ISERATE, #HEBRE DM T LAD
IERECEICTERAIBETH %,

B U 7Bl ERE AR TH Y, HEBRTRBPENAIIVEE (LTE : FEIISCHIN) IC& BT — 4% EHaE
&, BDEICSCTEINTES A7 a vl 52 & CEAEBROEMBEEERELTWS,

728, KSI-1001F2019F7RICRRTREEZZELAKBLTWS,

RENE=4 VIV RTLELTDFER]

KSI-100i%, KEEEMPCESBEENED “REBE=IV VI VRATL” ELTERTREEEEL, 77
avELTENMINBELTENCELZ ) PILYA LT —YBEMENBIRTE IR ER>TVWS,
KSI-1001X BRI TTF— 9 BENTEB7HD, "—TILLRICLBIRBE=I ) VIV AT LDEENATRETDH
%5, IHIZ, DCI2VERICKL Z2:EAMNTETHY . MASRICKZ2ERBHENMTALWVEBAMTERIER (X
gy T UERE) ICKBIREIE=9 Y VI RTLDOERERNATETH 5,

WE. EHRI0FEEFEITB LY. BHERERMARME OERAHE (HREE BEREYMSFOHEREE=
YV TICEAYT B3Rl ) EERERTH S,
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Basic Characteristics of Accelerometer made with Crystal Oscillator
(Part 2)

Shigeo Matsuda?, Kazuyuki Nakasendo®, *Hitoshi Morikawa', Kahori liyama'

1. Tokyo Institute of Technology, 2. Clover Tech Inc., 3. Seiko Epson Corporation

1.1 X C&IC

RYFORBEZEFANET 2DTIIARL, BEANHADL D ICENMEEDEWVIC L > TREFOBEERKREN
Zbe22E%5FALT, ROREBDEFHOELEZBET DI ETMREEEARBIIEETARETH D (LR
(¥, hR1983), D& D REBIRBFBOEILEZBES 25ETIE, REFOBEBERRFMAERRE T iR
B OIREIFIZICHR L THAICEITNE, BVWSRETINRECELLEZAETZ2EDLEFINS,
EZESIIINETIC, ZOEIBREBICE >TMEEZAET 2MEEEE L TKBIRBIFERAVWLENIE
vH—OMEEEMAEITV, ARMENSEBROMNRMENCELZI I TRELCHETRTHD I & AREAL
TW3, ZO—AT, BEBILNILDREETIICIE /A LRSS BERDNELIE L WVELBASHIC
Ro>TWB(MEIED, 2014),

LEROBEICT LT, REDOKBIREFEVF—ICLHLT/ 4 LRV EKIBICER L7 KSRIREFE >V
H—DHIC) ) —REN2720D, ROTETOMEETMET o7z, £, TUVINT—IEEBEHAT S
®, T—YOH—AICAD THBEAVEL LAVWE VY —DORB#HAEEN LT —9O0H—%2B@A%KL, £V
=R TRLET—YAH—FETEDA—N—F— )L TOEKRMREEFTML 7=,

2. KEBIRENFICK AIEEE VY —DI=ODT—490OH—

KERENF 2 —OHERES K OCERRICDOVWTIK, WEIEH (2014, 2018) ICFEL WA, ZDEVH—IF
A S L7=MPU (micro-controller)iC & » TKBIRBIFOEBIREH Z ATV NT2RABBAT VI DEN%
TIUYIWEBTUELZD AT, REFEIEHOKBIREFEAVWAIOYIICAPLTESEHANT S, £
=, AEHSD /Oy VESICERETZIEETAEETH D720, AEICGPSYOCXO (A—7var hO—Jb
KBREF)FOEBER/OVIERELTCINICABLTESE2EASE22EETES, ThiE, EED
BERAEENEELTET7 LR SICITEWREETH B,

U — AT AKRBIREIFIIFEBICHALBEICL > THZEINTSEY, REFICORN > /END 1T
INEEDOZECEEEIRIROEICERTEVRTLTH D, KEFTDEDOHIEFEICEWLEIFTRL, YRATF
L2EEZOMMARBED L ICENPTVEWVWIREEFLTWS, EROKBEIREFEzVH—0L

T, ABSICHRTMEERMEAEH, £/ A XLRIVEEBLTS/NEEREIEAHEEYH—L

T, ABB2)N'EHEIESNTWS, ASSTITILBIELNRETH > 7=MBENL RILDEEN A2 TIFRBE L CHETE
22 ENHFIND,

Tz, KEREFIEMPUICE > TTF Y INNBEINAEB AT VIINDEFTENT 240D, EEFEEAIC
ADZE#igEMEE LAV, EEZLEADE#L TR T HMEKDT—4OH—TlE R, BEFTVIIVES
HERIITCERBIDVATLDIREERD, IhiE, —BHNBRPCTERBICESEZRHETEDEVIFRIOK
H, EA370v 7 oy —0H—TRLAICE>TWVWBI EICLY, EBSOREELEBMBICEEL AL
TIRASAWHEERNL 7L —BAICAWSLHICEEyY—pOA—0r0y V/DO—F45MAICRABEIE3
HHADBEE LD,

ZIT, KEERIFVY—PABI/OY JICRABETEZZEAMBLTHLICT—Y0H— #B%R L, §
Bhs, £V —D5DESOHRIDIYAIIV I ET—s0A—ICEBEH LI Ov I ICAPSIEZZETES
DEEREARYEEBELLDIETIEDTHS, T—90H—D 70 VIEGPS £IExy b7 —20 EONTP
H—NR—ICAMATE S, GPSESDZERFIL GPS ZEMMNENT 2I1PPS ICASIE 2 2 TRVWHEETY
Oy %5ELEZIENTES DD, NTPH—N—2HWVSBEIISRIREIEBEELRESIVLT LEFHE

© The Seismological Society of Japan - S02P-03 -



802 P‘03 Seismological Society of Japan Fall Meeting

Law/®d, ZELTI/7AY 72T E2L50CX0 2RETEDLOBEL TV,
3. &

FICHARE LT —90H—ICKRIRBIF ARV HFIB2 BEOMEE > % —(A351, A352) 54K L TZEh
5DOERNLRMEEEND D -ODEELERNET o7, BICHELARNILOEENEDREREELLLEHINS
N, BREDT 14— RK/N\y 2 BIIEE EH(Nanometric 418 Titan) & DEEIC & - TR/, TEMERIEY
DOHBICIER SN BB CTEHESZOATIHNRALZEBORENEBICVLRVWN Y RILAICE Y Y —%5REL
TERSAEERL -,

A351EA3E2DEHKIFELZHIFICEON TV LHOBEREDOLERIGEL WY, ThZThD7—YITZRRI ML
ZTitaniC &2 ZNEHICHTICRT, WIht, 1B OMEESEIS163.5MOXEAEHRTIVHLT
T—UIEBLTEDFEREE21EDTH B, M1EVY 5/21DWBDRARY MLDIED H6/23DF N &Y
HEREBAITLRLDABVN &b H S, TNRICELIDDSTA3ISNICE > TESNEZARY MLIZ0.5 HzfF
FERT~2 HzICBW T TitaniClERTKEL B> THY, TitanDEFRICESNBEARI MLDAEOAEELL R
BLTWRWL, —A, A352IC& > THELNEARY MLIE, A3B1EAFDERIEHZEDD, MEIDL NI
ZOEDHMBEWVICENDD ST, AZ5TL Y L UEWRIEL NILE TTitanDiEfkeE L <EELTWL

%, A351EA352M AR MILD/f/ A XICHYET B EEZOND L ANLITEMMICIZEERITIEOS L7
PRETHBLIICRA S,

SEHR

INR(1983), RENFTOLREMICDOWT, RAIMERE, Vol.29, No.2, pp.94-100.

WAIFHA(2014), KEREIFA2RBWINRESTORFMICET 2 EMIRET, BHAMESZR 2014FEMEXREF
f8%, S02-P06.

MAIEN2018), KBREIFICLZ2MEE Y —DRERFMICEAT 52—, TAZSHBXEAIRSE

2, Vol.74, No.4, pp.l_302-1_312.
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Experimental observation toward the realization of low-cost and
high-density strong-motion observation network (2)

*Takashi Akazawa1, Takamori Ito?

1. Geo-Research Institute, 2. aLab Inc.

EESIZ, ITRESTRFHBYOEMAITKEY Y AL, i VPS (Virtual Private Server) &

VPN (Virtual Private Network) %Z=FW/zEffiARtES Ry b7 —2 ORBER (Fik - #2(2019)) 0—&RE
LTHEBETZES, BEOWREFTEHERL THEESTE L TOMREATMT 270 0RABREAZEELTWVS
(732 - FEE(2019)) . TDEVHIE, Raspberry PIlC 7+ A7 F/N\A 2 XHOMEMSINEE & > 4
ADXL355%##xd 2 2 & T, Eifi (BR@R1ASTFHRERE) ICITHREFHES (W60HH) UEoes%sRIR
LTW3, RIRETIE, BARLAITKEY Y TINETICINE I N/-EH (BEMEIGSE hERR) A8
L, BN EITI2HEZTMLIZ, b, BAZREBLTHLHEFEULERBLED, ThETIC, ERHRLE
6EDEYHICN T TILIFEELTULARWN,

9, A—HEICHREL2AEE TN EFERZIMEAICHKRE L7218 TRFICINERS N/ BRI MBI &% fi#T L
oo TZT, FIF, ERHBOREL NILALBHUAEZ WG TH S, BITOESR, BEOIRE S RiEA R
7 MILIE, E—RAT, 3BEBIFIEFRALER > (KERS : 0.2 gal, LTS : $0.3 gal) . F7=, IR
BARY MUIE, BREBUCEKEETIZE 7oy beRY, R4 M/ A XELTOREERLE, ZORER
&, R LEITKE Y TELNE TERME) Z2RIFES /41X (DFY, /4 XLRIVIEKERSD THO.2
gal, E D TH#HO0.3gal) THY, Oy EMBTOMEEHRICHATSZ&IFE LW EERLTWL

%,
RIS, A—mlRICRE L72BEETNICHRT 2260aRELRRE (18REFEEERBRES) THREFIC

IR S N MBS E BT L7, ITKEY AL ORHFELE LAKR, B ESIREARS MUIZIFIER UK
Mey, VY BOEKERIFZIFEVCE’ELHER Tz, i, FThbh, HRTI5RELBET
NSRS N HFELEBRLAKER, BB /1 XD E EEINIE, B - IRIBARS MLEICERERBES
CIFEACALEMNEONZ, INETICEE2Z LEZMESLFKIE/BONTULWRWS, AR LAEITKEV Y
TR SN2 HERSRIE, EE1~2REDOENICHL, 0.2~5 HAHE CTERERBEMHDNREEE T
B ENHELMNER ST,

SEXH FF - FHEQR019), ARMKBRENSBEL20195F kS, STT43-P02.  F8# - #£(2019), At
HBERNPEA20194 kS, STT43-PO1.
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Seismic observation using fiber optics and DAS at Azuma volcano
—Estimation of heterogeneities using a dense observation

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

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

KT 7AN—T—TIHEGET IR NI ZAOERABE LB TZ2ET, T—TILDERE, 09, RHF
ERET SEADNTI70ERD ST, Y—N—DOWEERY /M T4V OBBEMOBREBICAVWLNT
/2. 2011 EELI SYBIFEEDHHTE ZOFHIAEMNEB I NBRD, X774 X—=Tr—=TLIC& V) HhEE
HEERT B - HDOEMBARNITHONTE /= (Distributed Acoustic Sensing: DAS) . ZOEHAAED X ) v b
&, T—=7IITA> THEmD SH+mBEROEE S BEETEHIT— 498552 & THB. LHL, IhZE
TICHEZTHERINAZAITIL, HESTELERZ ES/NEMEVWE W mAERITWE (BIAIE, Yuet
al, 2019) . CORERED—DELT, X774 N\—=—=T)LeHmEDhy )V IHEFSN

3. BxlE, BELICEVWT, BEEZEINM 14 VAWCBERINTVWE T 74 /= — 7»%%mtm
EHEH AT oz, BT L THEDOHEEA4RETZIET, MEDLEETL, KUBRAICEITZHXT 7
N—Il LB MEEBERNOERAMARIIL. /2, 2EHIEEAEEIrEONEZEA2FIAL, mTwTw
BEEHEICET B ET o .

T—TNVREIRBEMBEOY Y IINE—RI7AN=—TIT, tHERT— "D OELTELTHU MR
R14.2kmTH 3. TFBERT— MAUICY 2 )L R)LY 24 DhDVS (heterodyne Distributed Vibration
Sensing) EHAIZE#EKL, HNIOmBERTOMEE ZAET 5. hDVSIXEAEELDOMEEZ B WS ST
HY, REEODASEAIL Y HEFVS/NEEAEONEEENE. BHAT—YEBERADEARETHY, BREY
T JEImsTH 2. HEFHIT—TILAWIC, 3ROLFEMEE 1 5& 3RAEEA (2Hz) HEE%
BRELEL. £, EHFUERIC, X7 7AN=U—TIISH>TERT7 LA ZHREL, X771 /=&
EEtORM A BEHELE T2 FETH 5.

7THRABICERIZRBL, EZLTRETZNMUEMEICNA T, EBEEHLCEFEHD L — MEREMEN
RBHEINTVSE., IhoDTL— MERBMEBERST S/ =ZF2—RK4 05 2ATHY, HEFEhDVSTIRZ SN
T2ARY MILAELET D E, THZUUTAS10HZREE T, MEBEDARY MUIXELL TW6, MLUERIC
BVWTHT7AN—r—TIERWVLEERINERTHZ I ENTEBEIND. hDVSOF v~ RILEITORFD
HEAREGREAERARS L, Fv U xILEEREE EEHICRBISHES L, Hrmh S5T100mBE T—EEICINRY
DHFHARONI. ZOBRIE, TOMMAHERBEICKES 2720, HWECHBREELZERLAHUET
TIELETZIET, EZLUICS T 2HMALEREDRHBNARNSA—YE2HET DI EHNTRETHD &
ZzZbHN3 (Horike & Takeuchi, 2000) . X7z, —HREE - ASBEEDIZE, ZBREN+2IRBLE
-9 TR, REIHEDN—HFICH DD, BRISNIRIEDHBIXEEMICREE TH 7. 5%, BIFTEL
AP L, O—YRIBEOAHEL A EMBERBEA LR TZI LT, BEZEUICHS T 2TFHERBEOHEIC DR
B2 ENH/FEIND.

HEE
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IRBEDHKT 7AN—Z%BRALE. BRAICHL-T, BEAIIEEBEHAOARICEEEZR > TWLEW

-

~
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Construction of the seismic observation network around the Sea of
Genkai, northwest Kyushu, Japan

*Manami Nakamoto', Yoshihiro Sawada’', Keiji Kasahara', Panayotopoulos Yannis', Shutaro
Sekine', Shintaro Abe'

1. Association for the Development of Earthquake Prediction

FNALPEER Hhisk T IZ B KB 2 RMARAT. [RT. AEFOHMEEAURICE > THNRENSRA SN TS

Y. 2005FBHEEAAHHEORER R CHEBMIEFHEORW IS TH S, LHALANS, EBEHEE
ISR RIE VR BTLETDICHEI R TETWVWS EIFEARL, X/EMBOEFENICHD B/ E
EECIHEREBO LREEICEAL TKYFMRICKRE T 57201 & W ELGMESRAEINETHS, £IT
HEFMBEMRIRES (UK. RES) [FUZXMIBICE T2 METEORBE=4 Y V7 &1TIBIC. Ll
FEFERRES R UL RHEL DS ICH - ICHERARAREL. SBEOHNEEEAME (L&, AG-net) %
BELE, TITIHIDAG-netDEEICDOWVWTHER B,

AG-netiZBREIE, EBE, RIBFEICEVTHEZRDOHI-netBAlSR, [SRFRUVAZOEASABTT DL D ICH
BL7%, 2018FE7ANS2019FE3RICMITHEE 2 SH T23RDMEH A S A2FHRICKELL (BS

B) ., KEUASOBERIIEREEEH2 100 520kmIBETH D, SHMEHAUSTIZ/ 1 XL RILE TS
EORHENDELEZEZ 726, 156mM540mDAR—"Y) VI %iEHI L. ZOAEICHESA2REL, REL
FHEEHIBHNRENS KMEX THRTE 2L EERAMIWOEREREET (Lennartz4t®&, LE-3DLite
MKII$ L < (ZLE-3DB/H) . EERE120W D AFEMEST (Nanometricstt B, Trillum Compact 120) &
UY—HBIEEET (Nanometricstt B, Titan) D3fEFETH S, MEREFHIEEFTE LTEAWVWS D, i
RICHELAERLEICEREBELTWS, BAEANSDT—FIE) 7ILY A ATIRESKAIISGEEI N, ZDH5
EEBMESDOT — Y IXFRRKRFMEMEA. IDX-netZ N L TLEDOHMEES @R Y N7 —2IXESN
%, S HICTDX (Tokyo Data exchange) #RHICTRRT & HXBERMARMICET —FIDEFEINTW
%, AG-netDT—% 32019 F4B L W ERICEEERA L. INS5DT—4 EADOMEEEREDEERR SO
T—HEEDLERIET, SELRERITOMNMNERHCHEMLMEREERESENPLNMIRDIIEN
HEFEIh s,

BIEE : AG-netDIBEICE LTI, HEHRAISORBEZICEL CRIMEEDARUVEEBIEFICZRAITHAEV
&L, BLTRSKRHBLLETET,
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Development of a WIN/WIN32 format seismic waveform data reader

*Takuto Maeda'

1. Graduate School of Science and Technology, Hirosaki University

WINZ 7 1 JUIE REB - (1990)IC K WRAR S N hERRRB S X7 4L (WINY R T L) OMERKT 7 4»(
H5. BIXBERMTHERRE > THEINAZWINI2EZEHWIN/WIN32 (UTEEHTWINEET) 77
)bﬁﬁu;t HEROBAERICHS T2 EFKMERERBES T 2ERLOEBETHS. WINIET— 9{?%@4\35

— Y DEEMREBN R ERE DN, ZOREI7 7M1 IERITOVCEHBAETHY, WINY AT LTHERE
%ﬁﬁ%ﬁu%um 7+ —<y hADRHEERERY —ILENTI2ONETH>7=. LHL, BREHI’HE
BlELEWE, KXBE - ERhERFEHEOBITICEWVWTI, ZOREI+—< vy NOTBRNT—YBITICE
T2RRADANMLRY I THY, TOEAISERETEIIEZEICR>TVWKEFEINS. ZITERFRT
&, TNETEIVEEZNCERICWINI 71 ILDZHAHLATESZS1T5 ) HERLT-.

AZ4TZ)IE, Fortran2008EEEDEY 2 —J)LE LTEMR L 7. FORTRANISTHEIM AL EETIEH S

75“, Fortran2003/2008t Wo e BEDRETIL, BMNAXEVEERYA 7V MEAE W o IR
EFENTWVWS., HIZ, Fortran2008 THRIEMFIESI N, RAICA>TELL DAV /A S TREINIER

%Amﬁm WINZ 7MLD& S BRIEHDNDZHD T 7M1 ILDAAICEDLDTENTHS. AFRTHRELE

S473YYTR, ERAANDT 7ML OEH - REFEP, BHOWINT 7 1 ILOFEER EDUEE — mw%tﬁ

¥, BENICERLEEHROWINT 71 LS BEMOF v RILDEEE % FortranDELF & L TEZERE

3. FREAMEIREICAR >/ LT, Lﬂ@%%k@ﬁ&b?mﬁkkﬁLT%W&W%#E&&%%.36

12, XS4 7 YIRWINEXEWIN2EXOmAICHIGL, 774 ILEROBEZ B EEEEHATWS.

T, ARLESATSUTIE, WINZZ7AILD T 74 IVHBEZDEEAT) A A — /tl,’cm.,%t:&t)
O—REDE, XEY EICEBRENAEZWIN 7AUDSHRERT -9 2B T 557 0— R & DBERE

. TIN5 EFortran2008DIERAAEN#EEZRAWT, 2771 IVHREDT I— RRITRODT 7 4»%%
EVICEAADWIEEEARIBE L. 2D EICELY, O—REFTI—RDIBHADNEREARHET 2 Z
ENTE, ZBOT7 74 IV EHAACHBEICERENBEFINDS. ZOLD LERKFDEIIEFFETEICS W
TCPURGPURBDBEREDERKICLIELIFAVWSNTELED, ABRETRINE 7 7M1 IVAAICKH L TER
L7=.

ARLETAT3) OMREEZTET 2720, WINI2ERA2FHAALdewin 32707 5 L HEBERE LR
BREITo 7=, BHRRIEEMMRAHI-net ICK YIRS N-EEDBHIFZIOEREE R 7 7 1 V1B S %

WREL, ZIIWLEEFNZE2TDF v RILEFRHHT. WIN32T 7 1 JLIZLANEDNASICHEIHES N TWEEHD
&9 3. dewin 32:AFEDHBEEIF OV —IVESERFELEZZFA T VICEDVWTERL, SAAAEES
HhE L.

EEROER, dewin 32TIRFEDD 7 7M1 ILDEF ¥ RIVDFGHHIAHFEHDICHRRKE2TW I >7E T 5, K
YV—IL T, FERBAANDA L T267F%, FEREAIANDH Y T236M THRMADK. £/, FortranSEELTHAT
B8, TEZFEHARAALET—95—BI7 714 IVIRETIHEN LW, ZITT—YDOHAICEI B
BEEET2E, TAAHEBIZIERBANR L TISH, HY TC2QIHETEBI N, EEOENT THi-net®
F v XIVEREST— 9D FAEEEICA 2 X TOERBIE, AFETEFELALY —ILTlddewin_32&ERTHRK
HofBEiEs Nl &Ilhd,. RHAHDAIRET S E, FFRABEANDEANICE > THENEHOREIC
ok,

LEERICFWZWIN32 D 7 1 LD TERID DMABEIXHWIGBTH Y, TORRIIT—IBEREICHRET D EH
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400MbpsICHHET 3. IHIETEREEICS T BLAN (1Gbps) DBEEDEREED LRIEL. ThHb
5, RYNT—=0 T 7MY AT ALAICEGEHFINERESNTVWIREBICEWVWTIE, BEIPINULOBRIAE
Em EIEEDHAL,

AFETCERLETATSYIE, BOYV—ILYHET- 27V EEBEDOLE, A—TYY—2ELTABEYT S
FETHD. BETET7ILIY XLDOHEMDERE, BET —YHRHAHEZTOINADER, SLUPTI—RKOR
RAETS.

HEE AT TIE AR MAEARICE Y EHR I - — IR L TEHA SN TWBwin32tools#FIAL E L
7-. BLTHEAEARLET.
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Development of software for strong-motion seismometers using
RaspberryPi

*Takamori Ito’

1. aLab Inc.

ITRREEH(EE M 2004)Tld. BEIHEBIZBMNE L TEORBMER KBRS A TL] 2RBIZ2 528K
LTWk, ZOBRDEDHICIE, YRATLDEELEEEIC, ZBE - BRI MNOEMEESBELEINTL
7=o BEIOR MDOEEIIZDWTIE, VPS(virtual private server) & VPN(virtual private network) % B UL\ 722
RHEREER L TV 5 (FEEM 2019),

ZDxY NT—7IC#E ST MBSO —ERIC, RaspberryPilC 7+ A5 F /A £ Xt OMEMSHINEE £ >~ 4 D
ADXL355% /i L THERA L TW3, MEIERICIKEANRREIBEERICIEITIRBEEF5 (K2
2019). #R A 15000MF2E TITRESAFEEIC0OT M) U LOMEEA R TE S0 T, RERCRETRET
BENMICEANABES CIIRDRMEENDE WA D, MEHI—RICAFAEREODADH, HTEHEHR
EFEOTHAITERIENTES, VI U zT7EH, RaspberryPid’Linuxy ¥ VR D TRHERMEABIET
IEMRTETZEZD. N— RO T7ORAILTICLERTHEHZENE V., RaspberryPildi2EI K51 7 H°
(Micro)SDA—RER>TEY., TDA A=V EAE—FTHEV AT LABHRICEETE S, TI T, HER
HEEE 2 TA VAN = LESDA A=V %ERL. BRETHET DL EHIC, —REBEFIDI & &L
FLA—YHEEEICET ZEDIIWINY RTFLEZDEFEFA VA R—=ILLTWS, ZD7H, WINY AT ALADH
ErHNIE, TVEREPREOREIBRICEBMTE 3, REEEIE, IBRDOITREET DS O (Rt
2006) & N—2|Z, JavaScript% AL\ /=WebiRH DO FRR(FEE 2018) 2 EE L TWb, RTCPGPSEY a1 —I)L %
EHMINIETHETZLIICKELTHY., 2y M7=V EEGOERICENIEL TWS, OpenVPNE A VR
F—=LLTHY., Y—NTHERLZEBAZEER I 7M1 ILEA VA =L THIETCICEIR M TYPNEHETE
%, ADXL355% R L A< TH(BEEIFEVHICh S5/, BEEFEOWINOA—DHEA%=ZIFTVPNT MY RIL
LEBRBREBAVWTYH—NICEDZEWVWIERICAVWSZEETE S,

A4 A= DHPREEIE. BRRLANIZDHCPER E TR EsRIESDE. GUIE— R TEET 5, ZDRETIE, K
FEOTLEICHDMIER LTI VAT 2 2 & TREERTHITE S, £ WiIFiZT7I7E2IRR1 Vb
ELTERELTWVWEDT, AV—hRVEERLTRETIIEHAREICA>TVWS, ZOREIODLEICIH
LT, BHEAT 1 TOEESDDLILFIE)., CUIE— RADEEBEER). IP7 KL XADEE. VPN
E. WiFiEfRZER E2TV. FIRREICEDE GEATE %,

INBUEARE & WA £, RaspberryPildLinuxy > > ThhW, y—NERLY I NI T7ARITTES, BREO
KEWRTE, WebFIHD7=HRaspberryPiZDEHDDEHEIFREL AV, S%, H—NEHBDEE - KR
HEEDRREZED TV, TN oHld, BORBICERZICKRIBEAETHY ., ITREFTOHMOBENICA>-H
Bl - £EBIOAEDOT TV 5= 3V OME - BRICFIATE %,

Z DRPI-ITKDSDA X =T 7 7 1 LI,

http://itk.seism.jp/dowmload/

THALTW5,

(B%E)

[ESF - Rk - [R(2004), ITHMES-Z O & &HE-, HESSK, 2004.10

B - [EEF - #(2006), ITSREETAICBIF L =WebF B DEIMIR REMT, HEZS, 2006.10

fRE%&(2018), JavaScriptil & 2 HERFRTOHAAZ, EE KK, 2018.5

R#(2018), WINY R F L THATEERWebFIADY 7IL ¥ 1 LiEFFRT, HEFR, 2018.10

Rk t1(2019), Bl - BRICHEBETZZMEFT XY NT—JDRE, EEKLR, 20195

INE - FER(2019), BEMASEERESEA R Y N7 —JORBICHEITZHRED, EFE5KE, 20195

ITK Wave Viewer (winPrint.js), (http://seism.jp)
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An investigation into the optimal number of bins for phase picking
based on the probabilistic density function of seismic wave amplitudes

*Mitsutaka Patrick Oshima', Hiroshi Takenaka®

1. Shimizu Corporation, 2. Okayama University

¢ ZLHIC

EZESF. MEFEORBOMEIHICE DV THERFEADOEEPK. EESKOIERINEZRHT 2HLA
FEERELTWS, REFETIE, HERMAOZMORBOMET DM (BEEERH) & -9 ELRE
DTV LHEDOEVEDIRIED 7 TdH B Rayleigh TP Gauss D DERZRERERE DEVDOARE I AEET
BT EICKY, PRBLUSKOBERL A KD S,

AE, TYORERFEBRHERDOZICIE, 7O0ZAN) T—=2avIliWREEARMETEIEOIBRAIR
A—RIWERD, INEAWTT 95 FRBETDREDEENVEE LD, LHALANS, BREFET
3, BRLICBWTHEXBERRZRDIVENH D0, BEBRERERZSRICHETILEN HS, £
TAMETIR. EHSH (ERANTSL) 2AVTHERBERREENU T & & Lk,

BEHDMCHRRFERMZELUTBEICIE. HODLOUOHRBRBE RO TEBDENH DD, OREHKRINIC

SO THEONIEXRFEBRRHOWRISEILT 5, Zhid, BREOKREICK > TREFEDPRERUSKEDOEE
BERDHANMYBENTILTEIEEEKRT S, DD, AR TRFEHIYBE=4R/IMET B-0DRE
RERBOBREREIC D W TR 21T o 7,

& FEOB
TR DA ERFIE. BRDOHARE TREHEMZCHRL TEET 2 EZRIAOICHR N, KL

T, BITK. RFEKR. BELRE Wo BTN S, DF Y, BERIVIEL THSOFEIRSABICDON
T, BERE. EERD O, HRARIGATRE., Bif. BELFZ2RYRL. BEERLYBRVERZGEHKRL
BOEEHICEDL> TV, ThICHL, HMEROREIMED MEADHEELTEI L LD,

SUYLMBAERDRODEADmMsT Y RO—FDIRIEH i IERayleighDf ICHEV (Bl ZIX. Wallace,
1953, Levanon, 1988) . d—4 DT NO— T DEETHIMEE & Rayleigh i DA% IC D W TidTakahara
and Yomogida (1992) (ICEERMICEMASRBAIRINTWVWS, —A T, MEREOZERI L. IFIF
BIGFICRHELSNIEENBLHHOINTTE . INEMICERSNIZETHD I EN D, ZDIRES M IE A
WBIREED 5GaussPICIHEL 8D, TDIENL, FEORBICHD. MERFIRIEORERERI &
Rayleigh2 i d % WMEGaussD i & DFELEDELAFARD I &IC LY. EEPH. BEESKEEMRHTEZI &N
TZ 3%,

REFE T, HERFIRBOERZERE & Rayleigh? i H % LN dGaussH i & DELUE

l&. Kullback-Leibler¥ 4 /X— x>~ X : KLD (Kullback and Leibler, 1951) IC& WEIE T %, KLDDHERR
BRI D WTOIERTMEAIBIE Lizlensen-Shannond A N—S TV REAWVWR T ENTE 3D, 5513
BRIEETHREEDLRWH, KLDERAWS,
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L - ERIEN

AFETIE. PR L USEDTHAHIRY BENR/IMEERD LD BRI ETIHDOAEE LT, BEHRICS
WTLIELIEAWLNhTWS, ERSHERODBEDRBBBORDAERE Lz, EFNICIE. ©
Square-root choice, @Sturges' formula, @Scott's choice, @ Freedman-Diaconis' choice @AM %5t L
o Dy QUEH Y TILBICIEC THEBRBEZRDZ2EDT, YV TILBHPRBLTHNIL. T—9DoHICITZER
BERBUIRICICAR S, @, @IET—FICIE L TEBREEZBISHICEDZHDTHY., YV TILBHDRLT
. T DODFHOIZEEREPHIAMEEEIC K WERBITIELT 5,

AR TIE. O~ODBEZEXAVWTEHE L BRREEBHREZRAVTPE. SEOZHIY 21TV, ThoE25R

FHALARASNTVWRIRABERE LB Z I THRAMUREEZKRDZZEICLY, AU REZRIMEYT
BHEFERNT,

® 574
201 7EREAHBDORE DI BRIV HZ A W ie, MERPERIE. —EED L TCRERPEHE L

7=o P, SEOBIERFZDFHAIY 2T H5BICIE. BBOD 74— #T2 2 &HZH. KR T
T4 —IXERLTWLWRL,

® ERTE

RRTIHIZZICRLTWAWREFROFEMEZRTEEEIC, SHT > ERFTOEREZBNITBIFETH S,

& BE

AFRTIE, BHERERMARATDOK-NET, KiK-netBAlRDEERFiLHzEASETCHEE L LA, &

oo PR, SEDFEAINYBREDEEICIE. [IRTICLRABRZEASIETIREH L, BLTHELZHL
EFET,
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Poster session (Sept. 16th) | General session | SO3. Crustal Deformation, GNSS, Gravity

SO3P

Mon. Sep 16, 2019 5:15 PM - 6:45 PM ROOM P (International Conference Halls Il and Ill)

[SO3P-01] Detection of vertical motion caused by 2018 Boso slow slip using ocean
bottom pressure gauges
*Koichi Murata1, Toshinori Sato1, Hajime Shiobaraz, Tomoaki Yamadaz, Masanao Shinohara®

(1. Chiba University, 2. ERI)

5:15 PM - 6:45 PM

[SO3P-02] Characteristics of laser extensometers and their detection ability of slow
slips
*Akio Katsumata', Akiteru Takamori?, Akito Arayaz, Masayuki Tanaka' (1. Meteorological
Research Institute, JMA, 2. Univ. of Tkyo)
5:15 PM - 6:45 PM

[SO3P-03] Systematic detection of slow slip events in Kanto, Japan
*Ryota Takagi1, Naoki Uchida', Kazushige Obara® (1. Graduate School of Science, Tohoku
University, 2. Earthquake Research Institute, The University of Tokyo)
5:15 PM - 6:45 PM

[SO3P-05] Earthquake potential in Costa Rica based on GNSS observations using
three scenarios for the geometry of the Central Costa Rica block.
*Luis Alejandro Carvajal Soto', Takeo Ito?, Marino Protti®, Hiroshi Kimura' (1. Graduate School
of Environmental Studies, Nagoya University, 2. Earthquake and Volcano Research Center,
Nagoya University, 3. Observatorio Vulcanolégico y Sismolédgico de Costa Rica (OVSICORI),
Universidad Nacional de Costa Rica)
5:15PM - 6:45 PM

[SO3P-06] Postseismic vertical movement in the past 25 years since the 1993
Hokkaido-Nansei-Oki Earthquake in the Okushiri Island
*Masanobu Shishikura1, Takahiro Miyauchiz, Tomoo Echigo3, Tanio Ito?, Ryoyu Arai®, Yoshio
SoedaG, Daisuke Takeda7, Satoshi Kuribatashig, Taiiku Kobayashig, Hideaki Maemokum, Yuzuko
Tsukahara® (1. National Institute of Advanced Industrial Science and Technology, 2. Chiba
University, 3. Geo-Research Institute, 4. Association for the Development of Earthquake
Prediction, 5. Kawasaki Geological Engineering Co. Ltd., 6. West Japan Engineering
Consultants, Inc., 7. PASCO CORPORATION, 8. Tokushima Prefecture, 9. Kanagawa Prefecture,
10. Hosei University)
5:15 PM - 6:45 PM

[SO3P-07] Development of a real-time buoy observation system for tsunami and
crustal displacement and its bottom pressure continuous records
*Narumi Takahashi1, Kentaro Imaiz, Motoyuki Kid03, Yusaku Ohta3, Tatsuya Fukudaz, Yasuhisa
Ishihara?, Hiroshi Ochi?, Ryota Hino® (1. National Research Institute for Earth Science and
Disaster Resilience, 2. Japan Agency for Marine-Earth Science and Technology, 3. Tohoku
University)
5:15 PM - 6:45 PM

[SO3P-08] Deployment of new GNSS-A seafloor geodetic observation stations in
2019

*Yuto Nakamura', Tadashi Ishikawa', Shun-ichi Watanabe', Yusuke Yokota® (1. Hydrographic
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and Oceanographic Department, Japan Coast Guard, 2. Institute of Industrial Science,
University of Tokyo)
5:15 PM - 6:45 PM

[SO3P-09] Gravity change due to glacier melting in Southeast Alaska: numerical
modeling and resultant viscoelastic structure
*Kazuhiro Naganawa1, Takahito Kazama' (1. Kyoto University)
5:15 PM - 6:45 PM

[SO3P-10] Convergence boundary and velocity between Amur and Okhotsk plates in
northern Hokkaido inferred by GNSS velocity data
*Chihiro Ito', Hiroaki Takahashi?, Mako Ohzono?, Nikolay Vasilenko®, Alexander Prytkov3 (1.
Graduate School of Science, Hokkaido University, 2. Institute of Seismology and Volcanology,
Graduate of Science, Hokkaido University, 3. Institute of Marine Geology and Geophysics,
Russian)
5:15PM - 6:45 PM

[SO3P-11] Post-seismic crustal deformation on the Aso caldera associated with the
2016 Kumamoto earthquake based on PALSAR-2 time-series analysis
*Yuji Himematsu', Taku Ozawa' (1. National Research Institute for Earth Science and Disaster
Resilience)
5:15 PM - 6:45 PM

[SO3P-12] GNSS observation at southern Kyushu active shear zone and numerical
modeling
*Tsuyoshi Watanabe1, Koichi Asamori' (1. JAEA, Tono Geoscience Center)
5:15PM - 6:45 PM

[SO3P-13] EnKF estimation of viscoelastic deformation and viscosity structure -
Numerical experiments
*Makiko Ohtani' (1. GSJ, AIST)
5:15 PM - 6:45 PM

[SO3P-14] Estimation on fault slip distributions through viscoelastic inversion using
Reversible-jump MCMC
*Fumiaki Tomita', Takeshi linuma’, Ryoichiro Agata1, Takane Hori' (1. Japan Agency for
Marine-Earth Science and Technology)
5:15PM - 6:45 PM

[SO3P-15] The effect of rheology and geometry on postseismic deformation
*Hiroyuki Hoshino1, Shin'ichi Miyazaki1, Makiko Ohtaniz, Kazuro Hirahara® (1. Kyoto University
Graduate School, 2. National Institute of Advanced Industrial Science and Technology, 3.
Kagawa University)
5:15 PM - 6:45 PM
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Detection of vertical motion caused by 2018 Boso slow slip using
ocean bottom pressure gauges

*Koichi Murata’, Toshinori Sato’, Hajime Shiobara® Tomoaki Yamada®, Masanao Shinohara®
1. Chiba University, 2. ERI

1. FC®IC

WMEICLZKEBLRBT 27-HICIE. MEREBELMAL., MREBOSIaL—2avE@BLTHERE
FREITD ZEDNTRARTH D, MEREETIVEBET Z-0ICI1F. REOHEBICETILEER. Fi

L. EBEEDOITNDOLETIVEBET 2EVWIFELRYBRIVELNH DN, TEOHEISERT 2 EHEE

LEDBEDLIDD>TLED, COFEEEHFICTORET Z2ERFRO—RY v T (SSE) ZAWVWTITA

i, ETIEENISERETHKZZEICARD, SSEQBY DHEBEL CGRET B0, BEEANG
(OBP) IC&LBEAINTHONTWS, 2013F12BH 52014F1BICHIFTTEE LASSEICDWT, £k - b
(#EZ4. 2016) . Sato et al. (GRL, 2017)id. OBPF — 4 f&#7IC fRHTEY 72 BB % fitting § % ;5 TSSED

e L. HE - hEhEREE, 2018)IETIFF vV RIVEEIRY MLERITEMSSA)DERIC & V)

SSEQEHDIMH A7, SEIE2018F6AICHKE L/ZSSEICDWT, OBPT—4 %7 LiBED L TEH
DOHHEH 7=,

2. BB &R

ELRIER K EMFTE DOBPA B WTIT o7, EAEHIEParoscientificttM8B7000-2% FH\ =, 2016588 IC
EERAEM THE=RER] ICK > TEREL/ZOBP4A %, 2018FIRISHEEAEM IEREEN] ICL>TH
IRL 7=, BREAREIT. 2018568 ICHEMMSSEAREL TW 5,

R TIE, BTRETHAWON25 (BOSO2,KAP3) (CiNZ. BOSO1,KAP2M25 %AW =(E1),

3. #ER

WE. BEPTHBH. OBPOFT—4ICSato et al. (GRL, 2017) & E#k DA % fitting L R A K21 R
¥, SSEQHIREH, BOSO1T1 cmiZE Dk, D3R T cmBBEDEEDEH I H D LIICRZ S, B
DOfitting - & 2T TlL, 2013-2014FEDSSEIZE W TBOSO2THREHFHILR Shiah o7/, HERTIEIMSSA%
BALIBADRERY2013-20144ESSEE 2018ESSEE DHLEICDO W T HERT 5.

€z

ABEDOZETICHIY., B=FEN. FRAFEALEFRAIETCWALZE LA, MMRUT. BHEODAXIC
B LET, RARIIHRZED [KEORRBICEMT 27-HDOMEXLEBAREE] OXES L ORI
% (25287109) O#BIE=ITE L7,
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Characteristics of laser extensometers and their detection ability of
slow slips

*Akio Katsumata', Akiteru Takamori®, Akito Araya?, Masayuki Tanaka'

1. Meteorological Research Institute, JMA, 2. Univ. of Tkyo

REBRL ——HEstORy N7 — V% BEL. thOMBEEEAKB LB L EICL > TEERIhTL
RVWELRE - IRIBEEFEDESDRE A A TW3, Katsumata et al. (2010)IC & » TEMHBREX DHBA ~
FIICEBEIN-EBFRIOOMD L —H —@HEEHIC, Arayaetal. (2002)IC& 2 I3V HRELEIYAGL —H—% &
ACLT, L—Y—HBet 2 BEX L2018FEIR M OBl AAD -, £/, RLUBRAROEBKRIOMD
L—H— st 7T—9 B R T7L5EH L. ARPISEAEZTo TV, EHICEERE DR VEREIC
ST B8, T—IUERIZ10kS/semEL LTze TNETIKELNANIFEROT—FIC2VT. [ERK
% - EYIRE - EEOY LKMSEICEAT 2ERANBBELTV. T—9DERFHEOEIREIT>TE,

KEMBL —F—BIEHIOVWT, YRATLAEHRRICBONAT—4 2 LIEI(2007-2008F)ICF SN TWE /
AZXARYG ML RV EHERTHDZ E, TEEISTEEORAPHICEVWTSHEEONAEBERDVOTHA/ 14X
LARINEIRT—ZART MVBEICLTIMIEE NS A>TWVWS, SIREBEECUEARFEHZETLZIODT, Z
NHERRETHZHEINMIMETE RV, SEELNAERKEMBERRD /1 XARY ML ERILER =R
D/ AZXLNVELEET D&, 18BN STs BOBBFICEWT, REMBAEARD /1 XL NLOFHRKIL
BAED /A XLRILEYEPPEVLRNILER>TWVWSE(E), LHL, ZOE/IRT—IARYT MLLRIVIC
LTIV ENhEWn, L —H—EETOEBRICIII0BULEOELRHZ D, MED/ 41 ALRJLICKER
ERFRVWEITHD, T2, 17AISTFEORABEEDIARYT MLLRIVIZIZIZEAEENRD SN,

KEMB L — —@iEestd. EHNRAO0—Y Yy 7ERBEDVTHL— M EEDBERIETH TR BEAREE
NEFODERBEOLNTWS, ¥, REMAO—Y vy FICO2WTHE2~3 5 B TRAAREE RBEEShTWL
%, RIUBARDOL —F—HIEEtD / 1 AL RNVIGKREMBAEARD /1 LRIV EFIFAETHY ., RILE
BlmoRO0—2R) vy THRHEEHBIZEASFETHZ EEALND,

Ide et al. (2007)l%. AO—EDHEE—X ¥ M ZOMGEBICHAILTWE I EERLE, HEE—X Y
b ERBIFEIDS LA L TVWBEWVWD 2 &iE, RO—HBEDVTAHEDL — MIREICKSTIC—E L BIRS
3, £/, BEEFTDEZ 3, BEBKME(VLFE)EEEHMNRAO—R Y v 7OBDA Ry MIFSNTTWA
W, XREMBASARERLUBIREZHETCERATICEICLY, ThETLY EREVKERBORO—X

)y TIREOBREDATREELH B EEZ SN B,

A
LR ISR LR REMENIS(17H06207) & FA L TEMEL /=,
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Systematic detection of slow slip events in Kanto, Japan

*Ryota Takagi', Naoki Uchida', Kazushige Obara®

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

AR AISEAAL 71 VEVETL— NESERTIR. BEREERCEVWTHESZICRAO—RAY vy TA4R
VK (SSE) EAELTWBZENHMONT WS, BFRTIE. FUNIRARY NEXTEHSSEFEEIRKRRA
HIRfRY 57-8, GNSST—HICE DK SSEO R AR A E A7/, FRALET—F IXE IRl
GEONETD188ERAIRICH T DT1998FE N 52018 F X TOHEIZE[ETH 5, SSEORHBICIX. —HEEFETEIC
LB ETIERIEFABRRINOEEZR/MITEED ICHBANEEZS Y v RY—F 9§ 35F% (Takagietal,
2019) #AHWE, ZORER. CTNETICHEL<KAMSNTWVWB2002%E - 20074 - 20114 - 20134 - 2018%F
DEMESHDSSEICIA T, 2009FKICEHBRDBIKICH W TMNIEASSELNFHEE L TW AN RES
N7z, 2009F 128 ICIF/MEVIRLMEA SO T L — MERMEOMEFTEAETIEML., I </NEED
SSEAHi-netfBRIFTD—EVR R THRE I TV (BXRIZERMAAZLA, 2010) . AFAFRIC K W EEDCNSSE
HRICBWTHEELEZRBLIZZE, BLT, MEVRLMENSRBEE 72T RY L — AP
LTWBZEND, 2009FERD/NIESSEOFKLE & ZNICHED L — MERMEOZEEMA L WENS L L
ZEMNRSINT, £ 2008FRICIE L YABERIOBHRFETICE WTSSEANREE L TUW-HREELRES
h, EERMADI1VEVEBESL—NETHRETBSSEIZ. THETEAONTULICEMEARERREED
AIREMED D B,
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Earthquake potential in Costa Rica based on GNSS observations using
three scenarios for the geometry of the Central Costa Rica block.

*Luis Alejandro Carvajal Soto', Takeo Ito?, Marino Protti*, Hiroshi Kimura'

1. Graduate School of Environmental Studies, Nagoya University, 2. Earthquake and Volcano Research Center,
Nagoya University, 3. Observatorio Vulcanolégico y Sismolégico de Costa Rica (OVSICORI), Universidad Nacional de
Costa Rica

1. Introduction

The Central Costa Rica Deformed Belt is a diffuse predominant northwest dextral-strike and conjugated
northeast sinistral-strike faulting area, that represents the western border of the Panama Microplate (PM).
This diffuse boundary crosses Central Costa Rica (CCR) from the Caribbean Coast, including the active
Cordillera Volcanica Central, the Metropolitan Area (most dense population area in Costa Rica) and the
Central Pacific coastline to intersects the Meso American Trench along the subduction of the Cocos Plate
(CO).

2. GNSS Observation Data Set

We use 139 GNSS observation sites for inversion. The crustal deformation in Costa Rica is mainly
arranged in three groups: 1). Northwestern Costa Rica is dominated by a northward deformation with
rates up to 30 mm/yr, rotating and decreasing up to 20 mm/yr northwestward following the Central
American Forearch. 2). Southeastern Costa Rica shows deformation to the North-eastward up to 40
mm/yr (opposite to northwestern Costa Rica). 3). Central Costa Rica is characterized by a diffuse
deformation pattern oriented mainly to northward, with deformation rates up to a half of those observed
in northwestern and southeastern Costa Rica.

3. Models and Method

We integrated interseismic geodetic data with seismicity records and inland faulting traces in other to
evaluate earthquake potential in 3 kinematic models with different spatial geometries of the tectonic
configuration around Central Costa Rica. Crustal deformation in Central Costa Rica and surroundings is
modeled as result: i) kinematic effects of rigid block motions, ii) elastic deformation due to the interaction
on subduction and inland tectonic interfaces and iii) internal strain of each tectonic block. We adopted
the Markov Chain -Monte Carlo method in order to estimate the Euler poles of each tectonic block, slip
deficit rates (SRD) on block interfaces, and internal strain of each block.

In order to evaluate the earthquake potential, we compare the seismic moment accumulation rate as
Mo=u A SDR (where wis the rigidity, and A represent the locked area), with the seismic moment release
rate based on a list of M > 6 earthquakes from 1798 for subducting earthquakes and from 1772 for inland
earthquakes, obtained from previous studies.
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4, Results and Discussion

In the Nicoya Peninsula (NP), we calculated a seismic moment deficit rate of 7.05 +0.35 x10'® J/yr,
enough deficit to produce an M, 8.2 earthquake every 318 16 years. In the Osa Peninsula (OP), we
determined a seismic moment deficit rate of 27.4 £2.5 x1 018J/yr, this seismic moment deficit rate is
comparable to an M, 8.5 earthquake every 231 £21 years. In inland boundaries of Central Costa Rica
(CCR), we found up to a seismic moment accumulation rate of 33.4 £3.0 x10'°® J/yr equivalent to an Mw
7.3 earthquake with a recurrence period of 299 +27 years.

We assume that the seismic moment in a whole segment or patch is accumulated only as elastic strain
and is released co-seismically. This assumption represents an upper limit of the earthquake potential
since additional effects may contribute to the release of accumulated slips, such as the post-seismic
deformation, plastic deformation, and the occurrence of slow slip events.

Figure Caption: Results of the Slip Deficit Rate (SDR) for subduction boundaries (A), inland boundaries (B)
and historical seismicity. Figure shows inland boundaries of Model 1 (best model).
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Postseismic vertical movement in the past 25 years since the 1993
Hokkaido-Nansei-Oki Earthquake in the Okushiri Island

*Masanobu Shishikura', Takahiro Miyauchi?, Tomoo Echigo3, Tanio Ito*, Ryoyu Arai’, Yoshio
Soeda®, Daisuke Takeda’, Satoshi Kuribatashi®, Taiiku Kobayashig, Hideaki Maemoku'®, Yuzuko

Tsukahara?

1. National Institute of Advanced Industrial Science and Technology, 2. Chiba University, 3. Geo-Research Institute, 4.
Association for the Development of Earthquake Prediction, 5. Kawasaki Geological Engineering Co. Ltd., 6. West
Japan Engineering Consultants, Inc., 7. PASCO CORPORATION, 8. Tokushima Prefecture, 9. Kanagawa Prefecture, 10.
Hosei University

(lEC&IC]

1993 FitimErmhithE (M7.8) T, EREBICHVWTHELMBES /SN N (BB

Be, 1994) . EWIFH (1994) 1%, HEOHWEMRICERABDEFICOHT 2 TIRIEBEZEDREAT ok
R, BEOIIHETH30cm, FEIHEETHI100 cm DILBEEA#W, EMEEILAERE L. —FA, BRBIC
FHETL2EHEHELBEOEBREEDZREE ZNSDIBTRESESHIE, MEFHNEBMAT—ILTEEDR
BHABERANOHEEEREAZRY (2, 1975) . GEOEELHHKAN/ERZ I &MD, KEH(1994)FZ D
hEAFMANDERE LTEY, MEIENE (2003) (&, 1993FEDME & (FBICIEBIRRE A4S MERED
AHEM AR L TW3.

ZDEIICEREICH T H1993FMEROMBRLH & REMNAMBEHORAIEI—RFETELOITHS

B, RENZE (RELH) ICE T 2HMEUMBEHNOFT S #51MT 5I1C1F, RUNEHOHRE = MIGHICE=
—L, WEHYA VIVICEESH TR T Z2HENHS. ZITEELSIE, MERSLUVZOROLEE %
THEHIC, BR25 MFICTHBICHEEESRZHRZEL, TOESEICOVWT, HEREHN SO 25 F/EIC 6 O
DREE=EREL .

(FAZEAHE]
1993 F 7 B 12 HOMEREMNS 678 HIZIC, RRASDEFED 25 MAICHEREERZHREL, BELIS
OEEEHELEZ. D% 1993 F 88 (1 »A%) , 1997 F7H (4&F%) , 2003%7 A (10 &
%), 2013F 7 A (20 F1&) , 2018%F7H (25%F#%&) DFt5OICHEY, BEINLDEES JUVESDH
EEERLEZ. —EOREEESRTIE, 025 EOBICEZSHRREDOREVREREBETHALLEDEH S
B, EEMAICHESREET L TS AT o 2. BIEICHER LAAEMIE, NV RLARL, F—bLAR
I, =% ILAF— 3, GNSSICLBVRS-RTK & T, RS THBEEIOSNEEEST TOLEA
EICHMBEEZMA TRMZESICBRE L. EEICKERD’H DHEEIE, KEAHSRESEEESRT TOKE]
E%EMEL7. VRS-RTK TlE, KERTOREEEMEL CUEREDRIIZITo .

(FAERER]

HIERBEHE S ICBRASINAZ ETEMEICOWVWT, BO4LE (uiER) , BE GRER) , A (FEE
) ICDTTUTICEED .

- 1993F7H~88 (HEEBEZOMN1HAR)

ED2ETHEERICHY, LBFETHRA30cm BE, FEEBEFET 10~20cm BEDLEIRDHONS.
- 1993F8H~199748H (HMEHI 54 F%)

EDO2HT10~20 cm EDLE (2.5~5.0cm/F) HH#ELTWS.

- 1997 8H ~2003F 78 (MEAFEHNST10FEZR L TDO6EM)

ERTI~5 cmiZEDRER (0.2~0.8cm/F) MR INLD, TOMDOHETIETI0 cmEKFmDILEE (<1.7
cm/fF) &iot.

- 200378 ~2013F78 (ME10 £EHIS20FEE T TDI10ERM)
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LEETIHENCIEE, FBFETHEI0cmEFEDRLE (<1.0cm/F) HHELTVWDY, TEBFETIE4~8
cmiZE DR (0.4~0.8cm/E) NROLNT-.

- 201378 ~2018F78 (HE20 %N H25F % F TDOSERM)

tEES LUREBEFECEREERICHY, RATIOcmEBEDOERE (2.0cm/F) HRHOLNS. FEEETIEY
1210 cmiZESLRE (2.0cm/%E) Li=tiEhr'H 5.

INSDERIE, BIERE BcmbllR) 2ZELCHERELRBEE LTIHMAT 22 &N TE S, HER205F
BOEEZEIE, SOFEIMPIIBTHREERICHY, BREEEOBELFITTERANDMES & —RAFNT
H3. LHL, 2013-2018FEDHRESERDEHEENE TRBIEBICH > - EDHREBH IR ICER L TL
BZEDD, TNETCOEELZHOMEAE FEL>TWS., ZOMBLEHOMEEADREN—HNLP S ELRD
D, SHEMHEL TV DD, BlEZHmEERNLERAERIT TREL2EDIFETH S.

AEEG, MEHRAEERB) ERBEHUPOKEHSIOVICED HERE - ERETFRICET 2H
R (FIRAEK: ERARH) ICLBHREE0.

5| A STk

INEE - BEEK - NBAER, F)II—E# (2003) , BAOHE 2 diEE, RRAZHRS, 359
E+hIEpe (1994) , EEmAPEROMBRLES (GPS HAFER) , HEFMELSKIR,51, 01-10,p
67-70

ERERN - FEHRASE - REEE - BHERME (1994) , 1993 FitimEm i hihE & BRSO HEMCHRE
gy, RFEA [Ek 5 FiLEEmEHTHE - R 2OWBICET 2AEMR] , p21-26

=M IE (1975) , BREDEKRERE S BOLCHREE), SR, 14, 23-32.

KHEEF (1994) , BREENOAT-REEDEMCHHRZEDMER & 1993 FHEDFING], SHEE

7 MbEEmmERthE & 2K , p70-73
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Development of a real-time buoy observation system for tsunami and
crustal displacement and its bottom pressure continuous records

*Narumi Takahashi', Kentaro Imai?, Motoyuki Kido®, Yusaku Ohta®, Tatsuya Fukuda?, Yasuhisa
Ishiharaz, Hiroshi Ochiz, Ryota Hino®

1. National Research Institute for Earth Science and Disaster Resilience, 2. Japan Agency for Marine-Earth Science
and Technology, 3. Tohoku University

BENZ7ORREBNE S FEBMEOREICIE. HE - FRHAER S X7 L (DONET) HEfFEch, 8
SHERRCEFER - FTERORKRPMABEARECA VI SFEHICLERIBEFH Y AT AICKZER
FRICEAINTWS, BRAEEBEEICIIARNESBEEMEERENME (Snet) IEFIN,. BRMEERVZE
RER - FRBADFFRBBE 72, LHAL. BRIEIFIZDEAAATICEHENTS Y., K
DONET*S-net® & 5 RBRENEIZBHEI N TWAWEEH 2, I T, BRTELZVRATLAD—DEL
T, TAVRTFLERAWER - hBTHER T4 VAT LERFE L TE /L (Takahashi et al, 2014; 2015;
Imano et al., 2015; Imai et al., 2018) » TDOY RF LEBAWEBEERI1THN., 1EBOEREMAEIRL
fco RBETIE. COBEKEFSFERAVET —IYBTOERERET S,

ZDER - WREEBEA T A VAT A, BETKET—YERBL. SERELZAVWVTIMICTT—9 %5
ML, 1YVYOLBEERAVWCELICT—945E2ET2E0THD, BEKET—FIE. 0.023 HzpO—/XR
AN =T TISHY Y T VI TT—92BRELTVWS, BREMBEBORUADT A FIvIL YUY
E8AXA—MILEFRERL., BEERALABEIEISWERTT —9%52E%ET 5, TOTAYRTLTIE. TAIC
Aquadoppt v H—IC & BRME - FEER., [SREVH—ICKBEEE. KE. BAE - BE, BREOE

l. FEIZ. Precise Point Positioningll & 2 GNSSBIGIER 6 EBFICIT > TW 5, SBEKET — 4 ICIE. BRIC
L BBRKBEZEPLPIRICLZISEELEOHELZITD-H. IR, BR. EK HESHTTRET S/
Ny b HBREBFICLZBUNT—IODBIEETH S,

EEEERIZ. 2015F12AM S 1FEMICHEZ-> T, MiE NS 7OEFEMES TIThN, REMSRDKEIEH
2900X =ML TH D, LRDT—9 OEHGEBOMIC, BEICGAED NI VARV Y —%ZBEL. GPS/AE
BIEERBELTWS, AR T, BEKEST—4I1C2-4 9, 4-849. 81649, 16-32 4. 32-64

2. 64-128 &, 128-256 BD/NY RINR T 4 )V —%Hh T, BUAISNERROFEZAR, BETEHISH
T4 BRIBROBRAEHAM -,

SBIRKESTHICIE. WS DOHWDEBEDY VT FHILAEHFINTWS, HICEZLHEAI N0, 160 L TOREFRE
Ba%E% <807 T, 500MREDORGREAZED. GNSSHII T —9PRKT—9 EOHEEIFR 1
B\, TOESIK, A0—IRY NEOMTHILDIV I FILEEZOLND, T, BRECPERREDR
EDZE &, 128-256 0 DREEHMADEHE L <HEALTWS, £/, IEEREOHGEREAA2IFE OV I FIL
LHAINE, TOYTFTINIE2- 16D DREHES =5, FH L TH1-2E0HEE THRASIh-, HEED
WHEEEZFE OV FILELTIEK, 9—EYA MEZAONS, COTAREBHORAICIIXREBESNH
Y, EHENSKREBESICAERT Z2NRABDEBEALH S, h) 74I=7H (Bowenetal, 1984) ¥ 75
+ Y EHERH (Stow and Bowen, 1980) THHHBMGE L /=27 FILELTY—ESY A MEBBIL=Z &5
5NTW3, $%. DONET7— Y ICHERAKDOUEBEB L TCIOI I FILARE L., BEEVY—ICL2ZEL
DREERA S,
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Deployment of new GNSS-A seafloor geodetic observation stations in
2019

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

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

BERZF T, BB NS 7 EARBEDORERAEEHICGNSS-EERERKAEA (GNSS-A) AV iBEh®
LESAEEZRRAL. AERICLZ2ERNLHEUZEREL TVWD, INIETOFEUNIS, INS5DBEICET
ZBRBROBE L, RBETREATH - LEALBAOTL - NEOEEREDAHEZRELMNCT HHE
BREZEFTWD, 2019FERFICKFFEORMBERN SERPICNTTO S 7EHAWICARDERAR %
REL. BAWZEICILKIDTFTETH S, FERTRINLDHFRBARDFESNTVWIMUEZIRT

L. RETBMEZ - AIMENERICOVWTERT %,

IR & BB HICIRARB I N TV BEA (SIOW, KUM1, KUM2, KUM3) |3 REs IC L Brags g i
DEMMRoTHY. LYHAD S 7WEEOBEIEAROEREIEATIEL, TOLH, TNED RS
JEEEDEEICIBEEOBHE P T L — NEOEBEREAOAHENREICHS M SN TWRWMEENEET B
(Yokotaetal. 2016) ., SEEREAFEL TV BMARBEEORUSL Y HAICRBINEFETH
V. ZThSOFRENSESGNICENTSIET NS TMEEDEREOBE P TL — MNERSBOBEESS
REE S M T & BRSNS,

SE M

Yokota, Y., T. Ishikawa, S. Watanabe, T. Tashiro, A. Asada (2016): Seafloor geodetic constraints on
interplate coupling of the Nankai Trough megathrust zone, Nature, doi:10.1038/nature17632
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Gravity change due to glacier melting in Southeast Alaska: numerical
modeling and resultant viscoelastic structure

*Kazuhiro Naganawa', Takahito Kazama'

1. Kyoto University
1. KEAIRAR IC £ D BRIk DER

BRICK 2EROKTMBIGEHLEOERD—DE LTKREABALTETHY., ThETHES - EH

5t - GNSSER EDAIMERICE > T, ZOEFHIERINTERL, LHL. IThsDRHER TIEEK~ LEEK
HERDOBBENEE L TEASN D, BROKIMBOTS % AIMERT—9 2 IO EENICIEET D
ISREETH B, FFIC, KARARIIHIKRE TOEEDMEL T TR EERMEKDZER(GIA : Glacial Isostatic
Adjustment) & £ 45 728, L RBFZERER T —I)L TEBKELS - hRTE - ENELEHLELE SR

¥, bbb, BROKITMMEES FRICIBIET 2 ICITAMT —9 OBEL T TRA+DLTHY, BE~RK
DIKAFRERIC D BRHIREE 2 BIEMICETIET2REDIRIVETH S, £/, GIAOKE I LER
RYMVOMMERREDHMTRBENTA—FICEBIEKET 5, TDZEIFCIAET ) VI & > TG
DI TEELIBBETZELIEEZEKRLTEY., ZORDPSCIAZHIHEZEI A T IV AHRICEWVWTHIEEIC
BRRWVFRGRES A %,

2. VS ANEREDOCGIATT ) v 7 ICET 25T

FREONEMIETH 2 7S5 X HEREBIZIRERNT6 km®/yrd KT A FAR L TH VW (Larsen et al., 2007), KA
MBOELRDIEDTREM LB I N T WS (Arendt et al.,, 2002), Lihis TIZ2000FERLUED S FEE 42
GNSSHANEfHE I, RAMI cm/yrOMRELHIE R S N TE 7 (Larsen et al., 2004), Z DEAFER % AL
T. Larsen et al. (2005)*%Sato et al. (2012)%4 £ DFATHERIE. HIKATETIVICE DK FTFES Y — Vv BEHE
BE~RIEOKTMB LMD EEMALBHFAHEDICKL > TYHIBOGCIAZE 2 BEMICETE L. TOHER
WREET -V ERBERBRTZIENTE L, —H T, HMFTIE20065%F & W T HNEIC L 28R
BYUIRLITHONTE Y., -2~-5 microGal/yrD#ftst EHE LD ER ST E7=(Sun et al.,, 2010; AREIZH,
2015), LHOLADS, ThSDETHRETIIEANEILEZEENICERT 2L D BWHEBEETILIF+2ICHEES
NTHELT, ETINERACRBENEETI2EETHo/z, THLEZLHLENELIIBEELHDOELEEKRL TS
Y., BIOKTETOER TIRIBROKIMBRE BENICIRETE WO AL H S, THAbE, PSRN
R CEHBINENEANLLERBER<BRT 2T, BROKIMBEIZLDE LETEE LW IERE
ICEETZ 3 HFIND,

3. 7S ANEMRBENECOBENET) VY

Z ZTAMEIE, LBOENIGESNAHAL O ZCGIABEE T IVOEEAT o=, UHIBOGIAMRIE TRA
DOXKAMBOFES] . BEO/O—NVRKTRROES] . HNBEOO—AILAKIAMBOSTS] 032
IZairond, &9, BROKAMBOFS L. HEkAERHEE1066A(Gilbert and Dziwonski, 1975)0 5155
N3EUEES ) — VB (Matsumoto et al., 2001) &, 7S ANBERIBICH (T BIRAKTMBET L
UAFO7(Larsen et al., 2007)$ & T"'UAFO5(Arendt et al., 2002) %= ZZREMICE A IAA BN TEH I ETHEL

Too JRIC. BED T O—/NLAKARB DTS 1. HEKAER#EEVM5a(Peltier et al., 2015) % F LN TR MERT
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') — VB A ER L (Peltier et al., 1974; Spada et al., 2008), Zh %A K AR E 5 JLICE-6G(Peltier et
al., 2015) & B ZEEMICEHAABD THIETHELL, RBIC, BEOO—AILAKTMEBOESA#5tEY
BERICIE, FTHRITHETHESINTWSHTHEE(Satoetal, 2012) D55 VY RT7zT7DEX] & TLEE
RYNMLOHMER] O2DEAE/NRTXA—FEL, TD2DDNRFA—FDEEDHAEDLEICE > T100ED
MTEEETILAER Lz, Z0%,. STESEETIILERVTHEMEES ) — VB % 5K L (Peltier et
al., 1974; Spada et al., 2008). Z#t % Larsen et al. (2004,2005)DK;A@ERE T )L & B ICB A A HTE
DITBHIETYUMBOENETLEHE L, COEIRHELZI00ELTOHMTEEETIVICH L TEIT

L. EAECOHEBEEHINEOERENR/MIAZ LI LM TEEETIIVAREETILE LTRALE,

UEDAEICE > THESINAEZEALILEE (g_cal)ld. ERFEASTHRB SN /-ENZTILEE(g_obs) & FKE
RMS0.326 micorGal/yrC—B L TH Y. KT (Sato et al., 2012)D#ER(g_Sato(2012), RMS=1.265
microGal/yr) & Lk R THERZERMSA7EILL EiBA L2 (TRISR), £/, AR CHES N/ TEE/ T XA —%
D>6, LBy MLOMMERITETHFRERBCMEN.0*E+21 [Pas)) THo=5DD, YYRTITFDEXZ
60 km—56 kme&, RERDHEEMELYEEICY YR T I 7HBVWTIRENRER SN, SEITYEDT 2 k
ZORLBEZ, BERDZETIDAELEZREEDTVEZL,

@ g_obs

3 +’A ¢ g_cal

A g Sato(2012)

EGAN MGVC GBCL RUSG HNSG BRMC
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Convergence boundary and velocity between Amur and Okhotsk
plates in northern Hokkaido inferred by GNSS velocity data

*Chihiro Ito’, Hiroaki Takahashi?, Mako Ohzono?, Nikolay Vasilenko®, Alexander Prytkov3

1. Graduate School of Science, Hokkaido University, 2. Institute of Seismology and Volcanology, Graduate of Science,
Hokkaido University, 3. Institute of Marine Geology and Geophysics, Russian

R7V7, BICAXRIEABOT I =V RE T L — NEBOHEBEFRAZTERTHZ. BRBRFH TR
£THHBIEIVONIDTL—MNOHEBEFERICEZEZZ SN TWSD, LBEILEOFEAMH, 1940FEH

SHHEMT7.0)E1971F 9N\ vEfmaiEM7.1)OBICIIMEZEREINEET 5. /4, EEICHE2E
BILESOEARBRICE Y ORNYIETEAME L, HhEREMAHERTIC K 2 RBFTMHEICH WV TM7.6IZEDH
EN’RETHZIAREMIERINTVWS. L MERETILEZLOMETRESINTSEY, YN\ ) UEHs
SAbEEIEICANT TCORELICT L — MERDAEET2AHEMEERINTWVWS. I 61, ERMHVIhERES
N5, LBEIIRACTERZEEAF OILHELNIA>TWVWS., ZOBEROEEARIEL, AE, HE

2, WEZOELZAEISOREEZER LI-BENLREREZ T 570D, AHRTIEOkada(1992)DETHE %
AWTERTICT 41 207 —> 3 VEFILEEIG L, GNSSERIC K 2 FET —4 (ELHIEFRGEONET) A 518
ROME, £E, REE, BMEES2EREELL. REROREICIES) Yy RY—F&FEHL, HED
BMIRBENRSA—YDEAEDLEERRNLRE Lz, AR TIIMBEROHEY, GNSSEEH SEH
LEEA»EEERAWZBITET o, BRICEL, SHERMBARELZBESICHESNAZERMENE, Fit
H—EEAAETHOAERSF, hEBEDERE—B L. HEHMEBEXIZ21.6 kmTHY, HMERET
FROFEX %9 DI0IFILEEILERT20-30 km, EREDFEIEELZ30kmTHS. CDETIICBITEIES
DWERBEIZIIND/IRT A=Y ICHERZ EEVD, HMEFHNLTEREAOES ERAREDETHZ I &H

5, BERMBVYEREDHEREZRIELTWVWEEEZIOND. HEESNALPREEIX16.5 mm/yrTHY, Z

DIEIFAIMPENT—9 AW TL— NEESEREEHE LWL ODODETHRE —BT 5. RFERTILE
e, HER, HERT—%, 3DOBILET—YICEYBEISNAERUEMIR—RTEIEND, &

DOHIFICASHDERNEET 2 AN LA TIHRELR .
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Post-seismic crustal deformation on the Aso caldera associated with
the 2016 Kumamoto earthquake based on PALSAR-2 time-series
analysis

*Yuji Himematsu', Taku Ozawa'

1. National Research Institute for Earth Science and Disaster Resilience

201 6EREAMEIT S L 245 kmiZh 7z > THHEI - BRAMEBA BRI, KA2MEBOMBZEE %

o7, THAKBEOL—% (InSAR) 2 EDEAIIC K Y, FHHEIIIKEOHKIEAEEOILRIGIXMEEAIL T S AIC
FTEELAEIEPRESNA TV, HEBICHVHEEBRREEST HILT T HREBTIZ40 cmIZE DILEAEA
Intz. ANEEIEILARDOBIBRBIETICHZ I 05, MEREE220HILT S HREOLE % EE
FCHBAT-DICIEMBOERIER CHINELNHS. INIZMEHILTSORmAICAIET 2mH) kB
DOERNAE AEFEER) SE—H LAV, —7F, ERXLIE2014FEQ/NREEALE, MLTFEEAER IR
AL TWD. 20165108 ICIE36F Y OBRFEMNEXAFEE L, 2019F58ICHNREBAONFEE L
7=, 201 6FELAREDMER X ILIC S (T iR LM E 2 - Ml 2720I1C1F, BABRICEELT
WBIMERMBREH E DPBNTTRTHS. KFEROBEMNITOMER - thEXRMBRLTHORE & FESTEIC
SE2BREBELTCHEANLT SOERKEIEESHICL, @2016FELUEOMEFNILICE T 5 MUMIRRZEE)
DHETZZEICH D, KRERTITEHESARDPASNMIT ZEARMERDOMENILT T ICH T 2B EBHOH
Re, ZOREREETIICOVWTERET 5. KRR TII2016FERAMEDMERMBEH 2 RHET B75HIC
ALOS-2/PALSAR-2h&1% L 7=SART—# I, SARBF%FUfRHT I T % Stackingik & Small Baseline Subset
(SBAS) ix%#EAT 5. WITNOFEEL R RBMGIREIEICLZ2HEZ8®R L, BUNARRESHOMEE2ERRT
%. PALSAR-2|ZISAREHRDIRIRICHEEDFHE A Z(FIC< W-bandD~ A 7 03K (RFK23.6 cm) ZAAVWT S
Y, BEICEALBEADKLUICE T ZHMBRESHERICIEBRLTWS., ESKERD ILETHERRED
10mXA Y ¥ 1 BEESET IV (DEM) W THIE L.

FlEfEfTe L CREARIER D 5 2018F ¥ X TOHMBICHEWT, £ S3EE (Ascending, Descending#fl &)
D2 DERA/RZAD LIRIE I N=SART—4 (Path 20, 23, 130, 131) (Z5xF L TStackingix % @A L7=. KEH
HEICH T 2HERBAADORBEEMEIC2SRTENEZBERA TSI EICEY, MIILA2MOELT - #ERA
FRAOEMEEWE L. ERAEZEMICE VW TEHERICHEZE NI T ZILBEBICEEN TR I W ERIERO
BB EIRAIE IR > TEMOFERNARE I Nz, FEREZSTMEAILT S OHROLNS AT FRAIDE
BT8cmBEDARZEMEARLE. —F, BAOFEHROIAER CIEXBEELERAEAMITREBI NG
Botz. ZZEABICHESIBAREICLY, BLZIEAEZTICTmMULOMRBRESAIELC TWEETHD. ME
FEMNS AT ZEAESRICNMTIT, BERARDHPAESNORAZICALEOMIZLLTWZZ EEHEREL

. EETEAMICEVWTIR AT ZIABELI SHEICHFTTIO cmBBEDLEIEA I . —7FA, HhERIC
BRESNAZMORNERDABICE WT, BABRLREMOTERIIREINLL -7, SHEEEI LA —FERA
BICDUV 3 EEOMISHERICERNIN/ERERE S0 R—BL, EROAIAERENE L TWEETE
MEEAERI SN, AT TEAT TIES cmBEOEENERIS N, ZhiEMEAIILT ZAORE)IIEEIL
fl - B OER AT GERIICOM L TWS, HERICEAI SN B EHOHEREIEPPELRS. F
@fEMT T3 Stacking’Z % @A L 72728, MEEILORLELEICAVWERNEREBOTSERICEEINZD/R
BIEEERS I E> TWD., I TREFTSHERICH L TCHRBGEREEEEZBEL TWar 7. LHL
WML L2 0ELT - ERAZMBIEISSTCRELCE[ANY -V EAREOEMEATLTEY, HHEE
BHETZDEVWAD. BRABRTHEGKEZAVCEERBREHEBICSI2EMEREER/N_FENICHET S
SBASEE DIgREZLB T2 &IC& Y, ME LAHMERMBEBOENS L S ZREET 5. HBAME M
BXUOXEHOBREERT D LT, HILTSHOMBIDE (EFE 4R ETORSY S THBRICE
ELTWLWEHLENT, MEBESNRBMT I/ THBRICRITITHERIARZCELZEEDNTWS. HhER - i
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ERINBESOBFOLBZBLT, AT SHOMERRICOVWTHERT 5.
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GNSS observation at southern Kyushu active shear zone and
numerical modeling

*Tsuyoshi Watanabe', Koichi Asamori’

1. JAEA, Tono Geoscience Center

FEEDGNSSEEIZEBWVEOTHEEDBTN S, BEAMICIZ10 /yre EE B HAMO FHEEDK X 24R
B (UTF. mAMEANTEEWD) OFENBELHNICEINTWS, RMHEEIZ. biE32EMEABHR50 kmich
ZEY NN ERBEICHEIZ LD ICHHLTWS, £ FEEETIEHI1997FICE RS RILAmIHHE

(M6.5, M6.3) . 1994FICERBERILEME (M5.7) . 1968FEICAVDHE (M6.1) BEDM5~640 3
ADHEMENRELTWDD (ZETIFEH, 1998) . INLICHET ZHEAEMEBEOATAROH SN TLAR
WZERENDS, INOLOHMEBIXEHECPHEEMNAMEBEE L THNONATIEVWAVWEDD, HEMEEE|Ei
CTMBAI M TICEEST 22 &2 B (FHE, 1999) LTWADHhE LNABVRRBRARMDMEDZESIC L
2EDUREEMEEHINTVWS (FHE, 1999) . AR TIE. D& D AMPHIERE D FEN AR R
BTOMBESNEASHIMCT 7D, AAME AT EZEILICHEET 2 & 512107 FTOGNSSE R A % 3% B
L. 2016528 & V) iR ZEpER A A A L 7=, 2016 FE48~2018FE11RICELNI-ENEEAA VT, $HhE
HMINMBET )L (Savage and Burford, 1973) I > T, MIBOBEBEEDZFRS - IRYEELEA#E L2
& Z2EEEEFEMN15~16 km, FEHOITRYFEEN12~14 mm/yrCEBTIOEFHNELTWVWE I &%
BS M L7z GEZRIEAY, 2019)

BWT, ZOLI BTN SR BOEHICEDL D BREEERIFINMNIOVWTER L, BENRET
&, RO I NOMEESICLY ZOELOMBALTICIEERROITRYE (757 —#1E) HHRE
L. hRICETRDY —FILEAMEI R INS (Nayloretal, 1986) T &L TWE, I T, &
HETIE. EAMNEAMTORBRBRRICOWT, ") —FILEAREOHR" & WOBANSHREZENEZAL
ERTDPEY I 2L —2arvETo, EFIMICDOWT, BEHIZ, E—I)L - 7—0OY OIRIEEAE IR S5
BT WMENT A=, BET-ARICES) ZIREL. #AMT100 km, #AMA00 km, SFZAMET5 kmD
BIEARE LR, TL T, BI15kmDEEICGNSSERI L WELNAT mm/yrDEE T NOBEMNEE % 5 X
oo Efo. ENEBEERTZIREA@MICIIO—F—FHGZRELE (H1-A) . ZOHER. BEFEARLYELN
TWESEESHA SIS EZIERROBECHROBETRO) =TI HAMDOERI R TE -, EEMTIEH D
N, CORERZE1997FERESRILALMEDORESH (Miyamachietal, 1999) BT &, RAARED
2ARDETICHSIRESTIEY —TILEARICHIGE L. B AROMEICR 51 2R EH SRIICHIFTED
IREDHIETEAROBEICHIELTWEEIICERZAS (H1-B) ., L. HiRTIEFEHBIEI2ALTW
W (AFHE, 1999) . ZOERIE, MH/RSXA—9 P TORYERE. BERYKOFZEICEAT RTIZISHE
HERNSE, MTHISERBOEELNTEERQINICE 172 RKRALRMBOTEK - KREE X % L TKRFR
D7 T7O—FHAEMRFERERVEBIAEEETLTWS,

AERIG, BEERLEERIXNFT—TELEEE [THR2IFES L NIVBHEEZRNMEOHBELSICET 25K
mRAREER MWERERATESTMERMAR) | RO ERI0FES L NIVHFHREENFOEL D
ICEY pRMARER (WERERALEMTMZMSELCRRE) | ORRO—ETH 2,

SE

ZHE D (1998): dLiBE R MIKYIEF RS, vol.61, pp.85-97.

ATH (1999): #BEHE, vol.43, pp.93-97.

Savage and Burford (1973): Journal of Geophysical Research, vol.78, pp.832-845.
EBRIED (2019): HAMIKRER FEH2019F K%, SSS16-P22.
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Naylor et al. (1986): Journal of Structural Geology, vol.8, pp.737-752.
Miyamachi et al. (1999): Earth Planets Space, vol.51, pp.233-246.
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EnKF estimation of viscoelastic deformation and viscosity structure -
Numerical experiments

*Makiko Ohtani’

1. GSJ, AIST

ERMERER., % - YV MIATIRELCEZBAZRICE > THEEZEMEC Y. RWEEBDO—EHE LT
MREEHIEANSING, BEAMEREBEORIOKMEB TIX, HERITANYLIFTRL, FHROMBEEERICK
ZANEFEREBZT S, SIZIEABEATIHBEDEE - REBEHEDORIZ CREMEZHEDE LN
BN TS Y (Hori & Oike 1999). ZHICITREBOMEM BN EEREEERIL L TVWE I ENETIVH
RO BREEINT WS (Shikakura et al., 2014), MEHROHBULER 2 REE 2 &k, FEE I THEI R
U TWHZEFTHEST 2 L TEETH 5,

EARMERLEZOHBEUHLEHOBEREERDBICIE. WTOMURBELEMIVENH D, WREHDT—4
NoTOYY - MIBEAKRKDDFERELT, BF. T—9EEEOYEBETILOMAICKRL -R%252
F—YEIEFENMEDLONIBOTWS, 8818(2018)Tldk, BRT—YRACFED—DTHBZ 7V TILAILT
V7 14ILY—(EnKF)ZBAWT, SSEREEBDIANY RUZOERFHAHET 2FE4AKL. BRKETE
ViR UHET BSSEERBE LAFERRICE > TZDEWMEE R L, EnNKFTIIMIEBETIVICHK > THBERE
TERMDER - RSAIDHE(T Y Y TIICE>TFBROIESDEAKRIBT 2, T—9085N5E

I, BYIREAMIFICEWETIDODBEEZTVWELYEE L LWVEEE S, KX TIKHERZOMBREEIC
EnKFZ@EA L. TN - EXMEROIFFEETAOBERBAHME T 2FEORARET o=

FEMERORERBZFE T 2F5& LT, Ef{&FEHNE(Barbot and Fialko, 2010; Lambert et al.,

2016) =W, EMEBHETIEBEEEZIAKEZLVICDEIL., BEIVDOEFEEEHZFMAEFTHICE S
A, BEARPOEA-ISHERERT V) —VEARERAWTHEEEAZERB LB NGEET 5, HEHE
I DIBEMTH - [IGHOBEREMO D, ZORINDOEHDETREINS O, EnKFOBERBIELTWS, BFERE
BOTHE TIIMBMEEE OB EILEBN, ot L CHEEHON, )THY. £LENKFTRET VSV T
I L TCENETNREREBEZSTE T 2MELN’H L -OFEERI TV, £ TERIIEMWFETH 2HITIE
(Hackbush, 1999)% &M LAt EEDHIR & 1T o 72 (KS - £, 2017), AAERTIE. UTFICRTEMDETIL
HREL. BT — 9 EHAVWTENKFEEDBIERRZT>/2D T, ZNIZDOVWTHENT %,

EfT - ERIAEICTO km x10 km - ERAS0EDRAFMDIEZE X 5, MIBDETARICXK, KEBTIhE
BEXY 2HMEICX, BSABICKHE &Y, WE%x,=0-10 km, x;= 0 -5 kmDIBICE WV, HEEE L Tx,
< 20 km%& MR, x, = 20 km%&MaxwelHE#ME E T2, KBEKRD D Bx, <5 kma#itE 7, =1.0x10"
Pas (= 7, o) X 2 5 kmEREHE 7,= 0.7x 10'®Pa*s (= 7, )& L7z, BZIt= OTUIEICHERIAEICT mdD
TRYEEZ, ZO#%t>0CHBALOIRNY ZENET D, D& EFMFKICS kmER T 20 RERE AR %
BEtz0DEMNOKEFRBEZFHEL. THICEER /A X EMATERT -4 & L,

COREET I LT, t=0R R TOMBEARDIEREER - ISHIEBEMTHZ & LT, #itEr, 7,205 %
10"°-1.1 x10"* Pa-sOR TS OME AT V¥~ TV % 20BAR L. EnKFCRRICERT -9 L ET
EDRIEEToTce BUS 7,/ 77, yier Mol M5 e PEALZETY . t ~150BTET Y HF Y TID 7, n,ldB &%
INSEL. 7, E 7, AEEPLTRTEVE D0, INLFEBOR OEICINET 3, Sk, Wk
BEPBA/ A X, 7YYV TIVORY BHROEEICEDL S ICHET 2D ERITVELL,

B MMADOEA—IGIDSY) —VERASHE TS 055 LA%BarbotRICIRE L TWALEEF L,
L CRESBWALET,
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Estimation on fault slip distributions through viscoelastic inversion
using Reversible-jump MCMC

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

1. Japan Agency for Marine-Earth Science and Technology

MREHEANT -9 EBVEHBIRNYDEDHTEICIE, MIBIARYDEBLFEEBELALRN_FENTD
N, ZOEBLELEAVERETEZNA/NR—NRFTA—F5ABICREDHEEICLYRET B EDN—BRHWTH S
le.g., Yabuki & Matsu’ ura, 1992]. LA L, HMERIRYDHEMERITANY DA ERRICHES 2584
A4 V)= 3 [Tomitaetal., 2018] Tld, TRYED/NT XA —FEARD7= WIFEROEICLLHI L TIBKRT
22F, NMNR=—NRIA—9EELBEREOHROTERAT—YDEHESZAD2DENHY, ZOHEERME
BOMEFBRT BHDIC, Uy RY—FHICNANR—NRS A=Y 5 KFE LT IHEROFETIIEFEIR
PBHTELR>TLED. £, TRYEHNITYENICHY AR VMEEINS I & %EET 570, BOIEAHER
HRLAERNZFEEZE LITLIETTON D, EWREFELAIZEICIZABICHBEITIICE L KEETERVI
EIZHNA [Fukuda & Johnson, 2008], ETHE IR R BEDOR/NZFEEICLLRTEINIIBEXRT 255650 H 5.

AR TIE, ZEBROMBEMEA V/NN—2 3 v TEWMENICHEEES S5, Reversible-jump

MCMC (Rj-MCMC [Green, 1995]) D#ER%Z&EMA#5. MCMCIE, NA/NRN—NRIA—SHEBEDNTA—5 &
FAHRICEBENICERAERFETHY, NANR—NSA—YERRTEIHOENTHEIRMNIKRELEDOLR
W, —AT, BEONRSA—IHBEMERLTEDZE BIZIE, BT ARV DA /A=Y 3V TIEDOH
PHBEREEBAZLINGE) BRICEEEAELTLED. TITAMET, RN/ A—5 DL EE
ICRFET B ET, RMRORM/INT X =S TEHETBALR-MCMCIC L 2BANBAL E D D ERETT

5.

AR TIE, Bodin & Sambridge [2009] & B4k ICVoronoi cellx AW ZREDE 21TV, BODERILIC

Ao TN %I o7, R-MCMCOZERBQEICLY, FEBIEDNAIR—RFTA—FIIFREBEERDZ=D, K&
BB TCOEAT — Y DEIXXRT Z2NA/NN—NRIA—IDH%EZcellTOTARY EERABFICHTEL

7=. RI-MCMCTIZ, ZREQEHNBRRICIES I & %8 IT 5729, RiBE{EFETH 3Simulated Annealing (SA)
[e.g., Andrieu et al. 2000] >, #E# DEHIC & % Parallel Tempering (PT) [e.g., Dettmer et al., 2014] % %A
T3ZENBW. SEIE, SAICEBR-MCMCAEEWVESY (3x10%) THRITT 3 & TRBELLERAS. ZD
B, AAT—% & L TBootstrapiAIC K 2EHDL T AERAWEZ ET, &YREMBEOEEDDRVPTOMRE
RIGAEL, DOBRBICRETMATEEICRDEIICLZ. 1D2OLFY AT EICEHDKRD Y D20001E %
v 7ILL, 50f@DBootstrapl 7Y hEAET 2 ET, BENAY Y TILEIZTIx10°E o 1.

BEOMBTARY Ny FHLAZMERIANYDHEHMERITARY (RWITANY) 2HERELT
SyntheticT—4 Z{EX L, R-MCMCIC & Z#h58tE 1 /=T a3 Y TETRYDHEHIBRTE SN ERETL

2. MAHAIHETL— NERMBABKE L, ERA15E - 18300 km - RE500 kmD¥iEEAREL, 20 km
x20 kmD/N¥BAEE L 7=. SyntheticT—%4, & & UGreenFAHDETEICIX, Fukahata et al. [2005; 2006]
ICE B _EBHEMEEARELAFETOVSL2AVL. SHETIREARIE, WER1 DEMER 3 DD

4DTHY, WEROHEREILT 1 FEZZRE L. BARRER, MEEAS /=2 3 Y OWHDIRIE
HLHRNT, HERTIILAAAFICEITBEHEOAE L, MWERICITBIHORAURZEML KR ZRE L

f-. WEROMETNY T2/xD, HMERDOKET RY TipARDAHDTRDERM/INTA—F & LTHET
3 ERAFIC, TNODEFSHAICDOVWTENENMBEOERBAE 2174 >7%. HER& LT, R-MCMCIC
LM U N—=2 a3 V&Y, BRIRELEMEBEITARNY ONBEBRTZ I EICH L. ZESEIC
£ T, TTRI1875@DH > =KRKH/NT A =9 HE0EREICHENSNA. =L, ZOE[IBIEE, RELE
ITRYNRYFOBRBICE >TEDLZIEIIBETIHNENHS.
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RIC, 2011 ERILHEROERM T — Y ICR-MCMCIC& B4 U N\N—=Va vFEEEEALE. E5—4ICFL
THBEMEA U N—2 3 U &EITI HICIE, FMAMEEEBEICED CHMEEGreenEHNAVEEL R DD, §
OIIHERFEMDAEFAWVWTHERTARY SHEOHEEEZITAR -7, ERELT, HERITARY SFHIE25ERERE
DRHMINS A=Y TRIBEN=. BoONLTRY PHIIAFORAT—9E2HVNTRO SNEBEEFOHRER
le.g., linumaetal, 2012] &7 & D A ZRL, EREHRDERBELET0 MEEDOHERTARY ZRL
1=

Sk, MBI RUDMEREL, REFMEETOILTOL T ABDBREPEL T A TOEHEE, H2WE

PTOBERDOMHEMAR EARET L TOWKRBRELGHZEDD, LEBDSyntheticT R M PREEH T —4 DEAER
NS, MM U N—Y 3 %175 ETR-MCMCOERIFERTHD ESE A 5.
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The effect of rheology and geometry on postseismic deformation

*Hiroyuki Hoshino', Shin'ichi Miyazaki1, Makiko Ohtani?, Kazuro Hirahara®

1. Kyoto University Graduate School, 2. National Institute of Advanced Industrial Science and Technology, 3. Kagawa
University

201 T EHILI AR FHEGEICOWVWT, ZORMEHICET 2HRIHEZCREINTEL, INET. B
B EEDBESICERBINABAST —9&2E &I, HEEERORYEEA W= XALICH T B R MEE
DESICEAT RER/RIITONTE =, BIZIE, Sunetal.(2014)Tld, R T DhAAAEBESZFDOIREICAIL
OFARNY—EEDE &, B Burgersths# A = HWTETILEEITL. MBEMEENICK 2R0EHAD
F5DKREIARLE, £/, Agataetal.(2019)Tl&, FEEF DBurgersti#EA A WS I & T, RUESH
BICDOWTOBRE21To27z, ZDEIIC, FYBRERICEILAEMLRETILERWSGZET, 201 1ERbH
FREEAMEORMZEIC O VT OFMARE N RINTELN, HBRADOLAOD—IZDOVWTDIF>EY
ELEMRIFIEREONTELT. KRWEHOETINEEITIICIE., E0L5BLAOT—PIA XN —1E
EABELETHEIMNMIOVWTOREINBETH S, £7/-—H. Yamagiwa et al.(2015) TlL, #MHE-Maxwell #4538
MOZBHBEE VWO EMAETIVIGEL T 22 & T, RVWEEBT— Y E2RAVEHERINYRIT 75—

Dy TOREA Y N—2avaiTol, TOLIWELLEZETNEZBATZIHEICIE. BT A—9DRM
THOLEMIBICEDE I RBFEERIFTTNMNIODVWTOWEIVBETHDIEEZLOND,

Barbot and Fialko (2010)i&. WOBELICE > TE LU 2 FEUEROREREASHE T2 ERABEBELL, &
DERDOE L, MEOREICHD BBOKWES MBEMEN. 779—2Y v 7, RV, BER#EERE) O
BRIEILEH—BICETET 22 &N TRETH B, AIFFRTIE. Barbot and Fialko (2010)DERICED

T, MEOREICHI AV LE L HE T ABUEAE IOV SLAEER L, 2OTOYSAICEY, HEMRE
FUSDOWTIE, SRR A R O IR A R 2 WS E AT T &MY AlEEE A o 7,

AEKRTEH., ThETIERLAETOVSLEZAVWT, B4R LAAYV—9I A XA M) —#EE%A B\ THyEM
BHICL28UWEEHORRINTLESEL. TNEFNONRIA—IHERIBICH L TEDELILFELEZ 2
MMIDWTEIET B,

F/e, BE. SOERLE7OVSLERAW, 201 1 ERIbAREFHELS ETIET D& EBEIC
HRET>TWS, RLMADL I BREEICHAZZMEREEMEETIVET ZICHEY., AVELI—IDAE
D ERAROEBIENREE 2D, AARICEWVWTIEHITIOBAZRE L. ChEaRBALAEZTOV 5 LDERK
ESEITOFETH D, 201 1 FHRALMARTEGHEICH D RPDEHICDOWVWT, IRTEAREME R O IR
FEMAEEBAL, BERAETLVEERLZOBERICDOVWTRETEITV VWEEZITWS,
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Seismic study using optical fiber and surface seismometers in the
Medipolis geothermal field located in southern Kyushu

*Junzo Kasahara'?, Yoko Hasada®?, Haruyasu Kuzume?, Yoshihiro Fujise4, Hitoshi Mikada®, Keigo
Yamamoto®

1. Shizuoka University, 2. ENAA (Engineering Advancement Association of Japan), 3. Daiwa Exploration and
Consulting Co. Ltd., 4. WELMA Co. Ltd., 5. Kyoto University

Introduction

Supercritical water is drawing the attention of members of the global geothermal community as an
important future renewable energy source for the world. The New Energy and Industrial Technology
Development Organization (NEDO) is promoting supercritical geothermal exploration as an important
future energy source. There have been several efforts to use the fiber-optic distributed acoustic sensor
(DAS). The DAS method is sensing strain or strain rate caused by seismic waves and the sensing spacing is
a few meters (e.g., Hartog, 2017). We evaluated the usefulness of DAS technology on land and concluded
that it is comparable to using geophones (Kasahara et al., 2018). In order to study supercritical water
reservoirs, we carried out a simulation using full-waveform inversion (FWI) (Kasahara et al., 2019). It was
found that physical properties such as Vp, Vs, and density in the reservoir were well retrieved.

Field study

To evaluate our approach in a real geothermal field, we carried out a field study in the Medipolis
geothermal field in Kyushu, Japan in fall, 2018. The fiber-optic cable was deployed down to a 977 m
depth in the IK-4 borehole. We conducted the distributed temperature sensor (DTS) temperature and
DAS seismic measurements in the borehole using the same fiber-optic cable. We also installed 20 sets of
seismometers along the 2 km long EW line at approximately 100 m spacing.

Results

The maximum temperature in the IK-4 borehole was measured as 264 °C at 914 m. The DAS data were
obtained continuously at every 1 m for 4.5 days. We observed seven natural earthquakes between M =
0.8 and M = 5.2. by the DAS mode. The P first arrivals of the M5.2 earthquake was observed at a hole
depth of 977 m to O m for every 1 m location. Although the temperature at the 914 m depth was 264 °C,
any evident seismic attenuation was not observed. In some earthquake records, some surface
seismometers showed large amplitudes on horizontal components at 0.8 seconds after the P first arrivals
in the vertical component. Using the DAS waveforms, we estimated the apparent P interval-velocity
surrounding the borehole. The apparent P interval-velocities for northern and southern incident
earthquakes show 4.5-3.0 km/s and 3.0 km/s, respectively. Considering the well deviation, the P
interval-velocity was estimated to be approximately 3.0 km/s between 800-977 m.

Discussion and conclusions
Although the temperature at a 914 m depth was as high as 264 °C, no significant attenuation of P arrivals

was observed. It seems no effects by the high-temperature zone. The reason for these measurements
might be explained by the wavelengths of natural earthquakes being longer than the thickness of the
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high-temperature zone. We evaluated well deviation and it can explaine the differnece of apparnt P
interval-velocity between norther and souther incidents. The P interval-velocity in the borehole shows
approximately 3.0 km/s between 800 m and 977 m.

We observed seven natural earthquakes, but we did not see reflected phases from the deep reflectors.
Surface geophones suggest the presence of P-to-S converted waves. The conversion can be explained by
the presence of low S velocity layer below the Medipolis geothermal field.

Although further studies are needed, the DAS system could supply a very dense vertical seismic array, and
with the DAS seismic system and the FWI method, we could image the deep-seated supercritical
geothermal reservoirs if they exist.

Acknowledgements
This study is supported by NEDO. Medipolis Energy Co. kindly allowed the use of their IK-4 geothermal
well for this study.
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Figure : Results of apparent interval Vp profile for six earthquakes. The vertical and the horizontal axes of
each figure are apparent interval Vp in km/s and depth in meter, respectively. Green line: Vp obtained
by the first arrivals fitted by smooth curves, Red line: mean Vp from the bottom to the shallowest
depth. Blue line: Vp obtained by the picking of arrival times. EQ1 and EQ4 came from the north and
EQ2, EQS, and EQ6 came from the south.
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Detection and relocation of shallow very low-frequency earthquakes
along the Nankai Trough based on cross-correlation analysis

*Shunsuke Takemura', Youichi Asano?, Takanori Matsuzawa?®, Akemi Noda?, Tatsuya Kubota?,
Katsuhiko Shiomi?

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

1.IECHIC EBNZ7DEAMEOREBBOXBTHRET 2 XBBERAKMEOA DX LBOREME
DEBMRIEDY X, TL— MERKRBOISHERS SUEBKEEZHN2 LTEELRFINY ERDZ (Bl
I&, Saffer and Wallace, 2015; Obara and Kato, 2016) . Takemura et al. (2019)IC&k V), EFIRHH S HKEF
FEEEHICH T TOEEOREBERRTEEDOCMTAYOY (LUF, BICCMTA4OY) HIEEIn

B, CMTEEMTIZKEAMICO.TEBDSI Yy R —FEEREICLTWS7ESD, FMlAFEENY—VOEmITEL
W, 22T, CMTAYOJICEEFNTWSRBBEERMEEZ T TL—bE LTHAL, Asanoetal.
(2015)IC & 2 HEEEERBH 2RV TCRBEERKMEOR S HNERMEOHE ATV, FMlATEE/N

97— DRPEHRMAT.

2. Fk Takemuraetal. (2019)ICLBCMTAHY OV DS, EERYS Y v K TEALRF & DVariance
Reduction N AN D65 %L EDCMTROFE R =T 7L — b & LTHW:. BH20-50% DF-netiRE
KR ET YT — NEF EOHEBERHEI%ETE%, Asanoetal. (2015)ICfE> T3.8 km/sTHEMEBEREH D
back projectionZ1T>7=. 0.025°BICERELAERS ) v NI L TI1# I & ICback projectionZEfEL, 1
REMRENAY0.45LL L DBFICRERBEREE & L THRA L2, HEFREO L EWMEIZD WTIERTHERNISRD
7=. EEMAMERITZ-0, ERIERHZ100 kmU AR THRABFZDOENCOMISHE LAWVWEDIEE—DI RV b
ERAGLE.

3. mR HRBROLMETE LT, 2015598 ICKRFKEMH, 2016F48 ICKHRFAELEMBEATHE L2 LEBEIE
BiR#hEICDOWT, HEHRBESRFEZITo7/~. CMTA#O7ICIE2015F £ 2016 FETENEFNIE & 14EDERER
BEREHMENGSENTWED, HEHEBEREFTICK > T23ES L US0EE 8 & ZEBUEOEOXERERRE
RhE AR TE 7=, Nakano etal. (2018)IC& UDONETTHE S N/ R MBERRIMEHSI O S & A T
5&, Mw 34U EOXRSEEREHMEOERMNES K UBREAKOKEZILEREVW—H%ERLTWS.

FEECMTHYOSICET 28E T
Asano et al. (2015), https://doi.org/10.1002/2014GL062165
Takemura et al. (2019), https://doi.org/10.1029/2019GL082448

BiRE B KRR RATRATF-net DELRIE S EC8% (https://doi.org/10.17598/NIED.0005) #FIFAL £ L
7=. Nakanoetal. (2018)0Ah 4% Ok, RO—#EF—4¥ X—2 (Kano etal., 2018;
http://www-solid.eps.s.u-tokyo.ac.jp/ “sloweq/) &W&¥ o >vO—RKLELA. TV 7L — MNEFOEEICIE
IFRRAEEBOMIRS I 2L — 9 %2FBALE L. ZOWRERIE, JSPSHEAET17K143828 LT
19H04626IC L BB = =T £ L 7.
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34'N g T T
2015.09.01-09.30 (JST)| A
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33'N & <

4%? oR ]
& B S

ough! .= CMT catalog

Cum. Number

L 2t L Il L 0
134°E 135°E 136'E 09/01 09/11 09/21

(d) Day in 2015 (JST)

()

L od T
2016.04.01-04.30 (JST)

Cum. Number

";I',G;nl:afr'ff"“’"' Nakano et al. (Mw > 3.4) Y P . .
136°E 137°E 138°E 04/01 04/11 04/21

Day in 2016 (JST)

1. 2015598 (CHRFKEM, 2016F48(CHFF BN TREUCKIPBIREKEMENA
A EHEREFRTEEISUAER. HEABBRREAT CIRAISNICREBERRNEZTEOOL
BIRCRY. Nakano et al. (2018)DhH0IHS, 2016548 (CREURERRBIEKER
HEDSEMw 3.4 EOEDZFREDOXEFRTRY. CMTHYOI(CEDESAEEEEIIIRE
RCOrd. FEO=AIF-netO&IRAIE, VUFEDONETORRMIEZRT.

.
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Comprehensive detection of very low frequency earthquakes in
southwest Japan

*Satoru Baba', Shunsuke Takemura', Kazushige Obara'

1. Earthquake Research Institute, the University of Tokyo

HBEEEE (VLFE) &, A AAFOEARMEREFHORALTRET 2 RA0—ED—FETHY. 0.02—
0.05 HzD BB H CTHICHEC BRSNS, BAmBAARDVLFEICIE, 74V EVETL— NOBEAEREE L
YEFREIER CRET 2FEVLFEE, EAMERE L Y HRBERTRET 2 REVLFENFET %, FE
VLFEWZ, MEICEBMAO—Y Y TARY MNERICEETREL, DMORLUDOAN=ZXLBERT I EDD
N>TW3 (e.g,ltoetal, 2007) ., XREVLFEIL, Asanoetal. (2008)Ic&k 3tV 75V RBEMICK > TL2E
HICREIMMThbhTWE, TNOOHRDEFRIF - SFFEHRTHRET 2REVLFEIF. FHlAERMEE A H=
ALBOEENMTHONTEY., MARALTAVEVEBTL— DT L—MNERICB T B TR RIBEE LR
TRARDODHE, KREVLFEQEHE DM & DREEMNERINTWS (Takemuraetal, 2019) , LA LHZED
EBD—AT. ARBEARDFEIHRVLFE L REBVLFEAFE—MRFIERIC L > TRBMICKRE LEHRAIIE AV, &
HRTIE. AmERICBIIZ2 L —MNEOIRYDHEERHLSMNITB7HIC. IYFRT4ILY—EE=RAL
T. BN 7ZAVOABBADLEFAHTRIRICH 1T ZVLFEDBRNRH 21T > 7=,

AFRTIE, 2003F 18 A 52018%F 78 £ TOF-netDEFSEFT— 412, 0.02—0.05 HzD/NY R/SR
T4 —5FBRLIZHEDERWE, Koketsuetal. (2012) D74 VEVEBITL—bDTL— MERIC1968
DIREERI Uy REZREL., FL—MEREOFERELUNuvel-1AICEZ 71V EVEBT L — bDILHAH
FEISHEINIZA N XLEEZFE > T, FREEFEDISIHEVWI0ERDF-netBlAlS CEMEREZ5EL. 7
vl —h& L, EifEFIEKoketsu et al. (2012) DIRTAHE#EEE AWV T, IRTEDE
(OpenSWPC; Maeda et al., 2017) IC&KYUEE L, TV L —hERFT—9 & OHEBREEIWS EIC5
BL. HEARBOLRS OEHOBTHARICS 1T 2P RIERFRBEDSE%E LEWMEELED, LEWMEEBAL
BREICA Ry MO RELLZEHE L,

SFERVLFEIX, L — MEREOFEI30—40 kmDEHICHH L. BENLRERE LT, MEAE TIC6E,. M
ERET294ME. #IFEETS562ME. RiEHAT253EI/RE I N, REVLFEX, L — MEREDEZ10
kmBUROSEEEICHM L. BEMNARFERE LT, HAMT33559E. EFIRHT2604E,. FEEHT

33N VMEIRE Sz, VLFEA R S N7z EiiE. BITHROBREBENTH 72, MEHOD., TL—ME
REDRI10—25 kmiZld, VLFEORHEE A BD THRWEENEEL., 22 FL—MNATBRCEEL

TW3EEZLHN5,
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Application of a tremor detection method to the OBS data in Suruga
bay

*Takahito Nishimiya', Akio Kobayashi’, Koji Tamaribuchi', Hisatoshi Baba?®

1. Meteorological Research Institute, 2. Tokai University

2004F9ASHICRE L RFHEMEFDOME (M7.4) OHE, [IRMAMIE. ERBRESMOBEEDL
HECFLXBEMES EEHAE) (0BS) ICL28AZXREL L, BAKROMBTICEINIE KREICHM
Z B DEREERMEAFEE L TW GBI M, 2019, JpGU) ., ZHDOHE & REIRMENHIRTE L TWBIKRE
A S ERRHBE ZBICRET DI EBEETH S,

BERRMEIOREICOWTIE, BERMBE - BEOMER - NXv o559V R/ 4 XED3EEDEREF
BO74 V9 BRRHFICERALEZBRZINTIhIURO-—T2E8H L., ZhoDLORE I ICEDTVTHEIR
H % 17 5 frequency scanning method (FSM) (Sit et al., 2012, EPSL) ¥, FSM% 42EH#iRIOBSE I} IR L 7=
mFSM (Katakami et al., 2017, GRL) B*%H %, N SIFBMEH A TRENTAZ E WO BB EET S, €2 T
F9. BEOHERMEREMEIOMRAKERLH 2 FHRDOOBSERIDEERICH LT, ThEUTICRTFIET
BRAEHM,

(1) OBSO L TFEIR D DELFRER WS,

(2) Katakami et al.(2017) ®mFSM & B#RIC, O—AIILARMEBICDWTIZO— 4R A ERBEHRMISEL T2
DELT, BHEHEERAOLIWIURO—-TOHEELZFE > TLHOEAEOICARD LD ICEET 5,

(3) Katakami et al.(2017) & R#kIC. ERERMENA (2-4Hz) - BEDHER(10-20Hz) - Nv U TS5V R/ A
ZHE0.5-TH2)D 7 1 LY % RIEEEKIER L. ToRXO—7T42%kH 3,

(4)Sitetal.(2012) L AFRICT v RO—TE5MBTEH L, ZOEERKESE LTEHT 3, BHICHE
Y. Katakamietal.(2017)258EIC. Ny 2770V N/ A ZHAOAEBEFEOTNO—FIZDOWTIE, T
HRME (RRE) &YENSVWBEEETEHENRMEICEEZRA T,

(5) TDOESME T EDLICDOWTEADLIEICE > THRARIEICEH L, ZOHhREZHFARICE TS/ 1
AL RIVORRUBLEDEEERL, KRWBEICHT 2ERICEDERARMEITHSH DIMMEELEL T

%, BEMICIE, BREOMBERERKBEIORAKER & 2B L THREDH 2 EHE(Fig.17a) L. ROCHIRZ
fEM(Fig.1b) L TR & BN BRIEZFEH L 7,

ZORER. BER. BRI EICIE30~T00REDQHETIESD2EEHDHH. 2R TIHEOBREELLY, BED
HEN—EEL2HDD8~ENREDE S TERARMBZRETEEZ DDA o1,

—H. [RARAMTIE, BTERHICSVWTRBRFZEHBATTEULISEY 1~ 4t RIZEOBS & E L TH
MEfT>oT&h, ZITLREZSEICHEZREL. BITZHPHET TMA.6DMEMNFEE L-2015F978H
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LBEDAf 2 DOBSERIEESRIC LEEAE A EA L, ZOHER. HEABREEOR THRELABA S — AN EH
HFon, FEPHEORERREZERLELEIE. WINEERAEBE TIEAR, EREHA200kmIZELL L
BEN/EAOMES LIXA—NIIARHEICL ZEETH o 7=l 4 Fig.2),

WE. FEORE P, BABDOOBSHAEHEADS LA ERAEBMEZBATIZGAEDREOERZT>TH
Y, REHBEI ZhH6RRICOVWTEREY %,

| SR e Mo
ALL ﬂ) C il i}
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jilciaii - R HE 2 72 & 3 S N7 59 2 TR O
D OBS B SAORIGGHC oo 6/ EAHIE A e )
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Distribution of shallow very low frequency earthquakes influenced by a
subducting-ridge

*Akiko Toh', Wan-Jou Chen?, Wu-Cheng Chi?, Doug Dreger3, Satoshi Ide'
1. Univ. of Tokyo, 2. Academia Sinica, 3. UC Berkeley

ELHICEENT 7 DILAAAHT THRET ZXBERKZME(VLFE)IZ. BLICBRASIN 2 EHEEBRMESTE
AEOEREF RO BITHERICEDE, FL—MNERMBICS T2 EANBEME S L CHRBAShTEE
(Sugioka et al., 2012; Nakano et al., 2018), fiA. EEFHICEVWT T L —MERK U RVWDIBEEICH TS
VLFEREE DRTEEME R (To et al.,, 2015). & N 7 7REIEAALBEDOVLIFESHRANDOHEL BRI TWS
(Tohetal, 2018), KR TIE. TNOHDIEWMEBEFA T, BN 7EREBICH T2 XEVLIFEDERA H=X
LDGOFMAKEST S 2B E L,

T—% BB NS 7REBT2015. 2016 KR U2017FICENZN1-3BERE L 72VLFERFSEENODONET 1 55
EEHSBEO=HY 2B L, EROBRRESEHICEWTY I/ FIOEEAKET 2BELRE%E(To et al,,
2015)% @A L. FI947EDVLFEAKRE L7z, 68LRIRLLETY JFILAER S M /2VLFEIX355@H - 7=,
FiE BUAIKRE & EBHRIKF DVariance Reduction(VR)Z R AL T 2> hOA ROBRMLE &R, KU
E—XAVMFUYILSES E. BROAMECKEARMO.01°, FIAMTkm)EEB(Is)ICLTY) vy RY—F
L. =XV NTFUYVILBIZOWTIEE Y ) v N CIFEISEEICH 17 281 > /X—2 3 ~(Dreger, 2003) % %
L TKRDE, BEETIIE. REEO2RTHEERE T )L (Nakanishi et al., 2008) & KEAEICERIEL T
FA L7, GreenBA#ITREFED E(Herrmann, 2003)IC & W Ko7z, AR TIEFEREE ZROmMATRER%
RELTWS, VLIFEORWERFBEAZE T 5272012, TNENOVLFEICR L=FED/I\Y KR 74 )L%
(16-32s, 20-50s, 25-80s)&& L7z, KA 7 1 LY IFES/NEAET T 5, FIETRELREAREHEN—E
BULEERBZEIBRRABPO 74V EARY MEIRIRL -,

WBREER 5B EDVRABOSNS50EDVLFED D HAZMTICRT,

1. /BEDEAAAHDEN (FL— MERAIES M) EEAITIE, VLIFEXAMEERFTOETHNS b > 7 #El
IC9HT %, VLFER T L — MNERMBICS T2 EAEMBOA DXL OMETH S & I 2HEMRER
(Sugioka et al., 2012; Nakano et al., 2018) &, WA RIEREF/<, BL. XBERICAET S HDH
ICTL—MERLVE 2kMEL BRI HESINBVLFEAMN T WS, TINS5 DOVLFEE LIEEEDRRICD W
TiE,. BRMEDFRSARDOREEEZREL. SEALSHNICLTULEL,

2. BEMLFATIERAITIL, BEFETRINSBEE(Park et al, 2003)DEE W DE L, RUZDREMRIIC
VLFEDX' 2§ %, ZDMEEBIIHMEERETET S ZOREANICHEE L, AEEETO NS 78AIICVLFEN 2/ S
ZEAAETHRUTH D, F/-. AAEAONMKERS FOVLFEE LB L T, LRAITIEERDES A~ 2kmig
%<, Toetal, (2015)DIME LFAMMTH S, HL ML, DIRBEBICSITZIREEVDI LY E, BEAILERAE
ICBWTBEDEAFRAAICEY TL— R NERZOEDAFEL ELIFONTWB I EICRERTREHEEZLONS,
3. ARADBEDOL ORI L — MERTEOMAE S, £E8BD L — Micfractured network TSRS % & & HViE
I TLW3 (Wang and Bilek, 2011), F7z. BEOEAIOFEICS W T, BEEIGHRUEREIZIEMNT 25T
Hb, >T. AARTHSN/ZDONET1DILFRMA & BEAEARICE T BVLFERRDEWIL, BEDILAHAHIC
EOTHELBDEZEZONZGNBOEICK Y BEMICERIATRETH S, AFRFERIT. BERISTEFERES
HTCELZDBRBOEAEBRBRREHET 2 LTEEETH 5,
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Trial detection of tremor in eastern Aichi in 1980s using analog
seismograms of the Kanto-Tokai observation network

*Takanori Matsuzawa', Tetsuya Takeda'

1. National Research Institute for Earth Science and Disaster Resilience

AIMEBOFREBADBHEDBREARIEL T, AO—MEEEOBRY IR LEEHIEILT 2 TREMI BUE >
Tal—YavEhsiEREInhTWE D (FIZIE, Matsuzawa etal., 2010) , TS Liz@Z®/EITODHIC
&, REICHEZ220-HEHSO7DPREELRS. BEBNZ 7AVWTE, REBEREMEINEYIRLFERL
LTHY, TIVYIDEGLERDETNS, TOFEMRRAREE=F) I/ EInNTWS. LA LIOOER
PRENCDOWTIE, 7Y 4IEReE L TEEHARET DI AR TR >, 7FHOTKEREEREE
Ad2ZENFHRROBEICEVWTEEE RS, BHARFETI979FEN SER - FIBEHZHFEEAFOES
WMIBABALTEY, TORBIBREASHAEIML TWS (Okadaetal, 2000) . AEBH@IET TICKRTL
TWaH, LTINS OEMIMERFIE, Ry L IA—49—IC&3 707 KFEHRE LT, BARARICEE
INTWS., TNETELITBEZHFOABICOVWTIENALRFS 21ToTE LA (WE - RA, 2016;
Matsuzawa and Takeda, 2017) , U T TIZEEAMEO T LE R DEHFEFAL, 1980F48H519874F
FTOBNMBRIICS T 2WMEBNEEREZRAATBREBNT 5.

EEIORBICOWTI, 7HOTBREEOBRICIWERELEZ. FIBERICK ZEEIRBEDDEREITD
-8, BEOHME AN YOS EDLEATT> 7. Maeda and Obara (2009) DHi-nettth B8k D R ERE - iR
BANA 7Yy RIERICK > THESIN/-MENRAIE %, Obaraetal. (2010)DAEICEY 1 BEEEICIS XYY
VU LUEEERICOVWT, 24BBURIC3 DUED ISR ) YV TABRERNME LN TV IHMENFETEY — R
ERRELTGECHE L., ZOHBOHI-net FILERIRDFT Y IIVIEFREHRICOWT, Ry La—4—Il&3
R A L -EREER L, METREMEHERLL. RIEOBERERAYLI—4%9—¢cE—¢L, —¥b&L
V—9DF1vI—07BHAL, BIEBKREA100dpifEY & LIZBEREB W, FIHNNMEELEDICDL
TiE, EBMOMERHEE QHEANHLWEDD, SFRLFENCDOWVWTIE, HHzZICEHT 2MEIY 7 FILHE
DR ER T BRI ASEED, BAICOEZ > TERERYIRT I EHD, BHT DI ENTET

Hotz. FICHEICOWTIE /A XALRNLEELS, +0BERS I FILE LTHEBTE L,

1984 FELEDBMBEREOEHMNRAO—R Y v A R MNSSE)DFEHICDWTIL, EEEHFEAVTRED
Thbh, BERHIBREINTWS (#fl, 2006) . Mt & YEERRISSEA M S /- HiR (19844
8A, 19865128, 1987F5H) ICDOWVWTIEINEFTORRICEWVWTEHEHELLIEERELTWS
B, FRLUADOHBICOWTH, FIAIE1980F10~11H, 19814F6H, 1983F5H, 1986F4A %4 EICHME
FHEAONDEHIHERI N, REICHERTISOFERDIRBERFICIEZEGREZEIIRO oNARWD, B
BEOYRENERINTVAWED, LYUFMAEROLDICE, FHHOHENVEL LD, FEBORSE
BEDZEBICOVWTERAFICEHEOBRHIEETH Y, MEHADEHZRETHL, BHOTII1 XEEE
CLERBEETOVRELHS. 1L, BEOTIVIAIICEVWTIE, BEOHEEERAL Y MGERBEORVIER
THIOMENRT VYA XFEOBIUNKERIFETH S, T ISR LAEL D ICT7 OV BFESKIL RS
BEERMENEEIDIRBICEWTERTH SN, 1907 L TO—HRMEOBERHNSIE, BRTA  HmNE
FILLDRBESINIZFEDBETHY, SEDKREFETHS.
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Earthquake activity following very low-frequency earthquakes in the
central Ryukyu Trench

*Mamoru Nakamura'

1. Faculty of Science, University of the Ryukyus

BEARSEHRBEICHNITTORKEE (FRASEE) OBEMMETIE. 20165, MSLL EDIE AR
BIIRETDEDICR 2Tz, BAMEDY YV =ZF 21— RH5.0LETH>7-EAMEEENIL. 2016FE58 (F
AM5.6) . 2018%F98 (&AM6.2) . 2019%F48 (FRAM5.6) TH3, W >IiF>. AEOBEBRFEHMERE
EH2016FEMN SIFEMAEML TWDB, ZOBBRKMMEFTEORERRISEEMAIETMSY 5 ADOME
PRETZEALDH D, 72 CRERKMEDES & EEMMNEDMEFTHOEELA AN,

HBIERKIE SN 4 04 & L TNakamura and Sunagawa (2015) D A4 07 %#2019F4R F CHERLABDA(E
AL, HEOAYOJTIESKFOEDEFERLE, HEIE2004FE18H52019F48 £ TTH S, HEDKR
MENEZE LT, SRFYY=ZF 21— R25ULDMEERV,

RMTOER, HEREINEEMOETECYIRD W1 »Baiic Al CHRERRMERESINIRET Z2ERD
2016F LR SNz, 2004~2015FICHBERBEFRMEFHICRIET 5L D ICRA 2R MEFEN A ON
% (20054, 20094, L UV2010%F) . LA L. 1 HAEBOEAH#ZRAWTKRD=2004~2015FDHBIERE
EHERS) & M2.5L EDIEREIDOMEREMRENIL0.2EEL. HEYERLH B EIEFEZA BV, —

F. 2015~2019F DA TIX, HRBRERMMEZHN SNy BRIEEH CHEBFENRE LIBO

T=o EHIC, ZOHED 1 HABOEHZBAVWTKROBEBKME & hEFHOHEREIEHREE (04) T
Hol-, 2016FEDOMEFETIZ. 5ALBICEEREMEDBEHRKTENEEREMAETHE Y EHNICHRSE
flicENr> TRE L, ZOH30B%E. BHRMENBBHIAE THE o7, 2018FIF DEHRME T, BIE
BiRthEDOBRRFHNSAFRAICHAREIEMETIHEE Y. ZOMINBRISEERHMEOHAME TN RE
L7

EBEHATRET ZHERMEIE. WITNELARAL 71 VEVESL— MNITRET ZEHERMET
Holeo TITHREBEMERERICAO—) Yy ARV N (SSE) B TL—FETREELTVLWSEREL
T. SSEIC & %3 Coulomb failure stress (delta-CFS)=5tE L 7=, ZD#ER. SSEDEY (100 mmA{RE) HiE
BEpE ETEELAESGE. 7L— MADOEMEES) % II&E S & 2delta-CFSHIE (20~40 kPa) &%a3Z &
Nhhot, TNHDZ &lE. SSEICK Bdelta-CFSDEALALARAAL T L — NADEMBRMEZSN % FH
L-dgEErHD e %=RLTWS,
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Spatial distribution of the variation in characteristic amplitudes of
deep low frequency tremors accompanied by L-SSEs.

*Keita Nakamoto', Yoshihiro Hiramatsu', Takanori Matsuzawa?
1. Univ. of Kanazawa, 2. NIED

EU®HIC

PR B AR DL A AR OBRAEE CIXEENRO—R Y v F(S-SSE) PRI ZO—2R ) v F(L-SSE), E 5Iid
REME R BN (T ED) & W o o kR4 IR 2 O —HEAER S TL B [Obara, 2002]. & 5IZL-SSEDIE Y 1513
S-SSEX &) & LB & WIRERICMIBE L TH Y, BRKGERVFBICTRET B L-SSEIXMENPS-SSEZFZFEREL T
W 3[e.g., Hirose and Obara, 2005].

RARMIEF R, 2018] TIFL-SSEAFEE L TW 2 MEFSEE & RIBMHEIHICHE W TL-SSEORE L TW S HIE DR
BOFHNLIRBOZICOWTHE L. T DR, 21&RIKEL-SSEDIE Y Rk IC 5 W TIXL-SSERABICHFE
FIRIEAS K E WHEIDFRE T 2B G HIEM, RIBMEE & 2% KEL-SSEDB Y IEN 5D LEEN /258K Tl
L-SSEHAMICHHMBNIRIBD /NI WA Ry MAEMNT 2 & WO R EB L. ARKR T LEORBICMAT, 75
AL TNBICE DHENA NV S DODFERY, FERMED—HTRY ZRE L L-SSED AV (L& 5 EED
IAEL EMBNEFRK S ORREICOVWTHEHRET 5.

T—4 - BRFE

BRMT IS IZBA KR HI-net D E et B R 08k & [ L 7=, B EAIRIE 1L, #{TB=R % #1E L 7ZRMSIRIEDIRIE &
H AR DRIR AN IEHEAE & 72 B [Watanabe et al., 2007]2 & AFALEZT7 1 v T4 Y7 &TW, IEHAEEH
L7z, ADBEHHNSEELL. VR )V TRBICOWTI, BEEDZD2DNAT Yy RIS RY ) V5%
IC& WRESNAEERHBCER) N 24FELUAN DEREHNT1OkMUADRT7TEZRE LI RS ICAND EW
IEEERYRLIT o AR TI, &EMA Y TR ICT0ELLLEDOHBCER % S 154 % "Major-episode”,
10fE & W) D72 Wi5E % "Minor-episode" & L7z, RIFFR THEA L TWLWSHEIA RV k& Major-episodell 89 %
H*Minor-episodelC BT AW & D4 5 T & T4DMD/¥% — > (L-SSEEAE+Major-episode), (L-SSEHAR]
+Minor-episode), (inter-L-SSEEARE+Major-episode), (inter-L-SSEHARS+Minor-episode) DEHEHIHRIE D Fh R fE
DEEDFHAEVER L 7=

EREER

MEESRORFHEHIIRIEOEILD T L — MEROEEABEOIY NS A MER 1 (A)ICRT. AFEEIZA
CA(L-SSEHARE D HF I IRIE D FhRAE - inter-L-SSEEA B DHFHHIIRIED A R{E) AIEARL TW3 728, L-SSEHH
BICHFHIRIBOARZE WA RY FOBIEHEBIML TWE Z & %&RL, BEBTIXACAYKEERLTWS D,
L-SSEEAR ICREBBIRIBDN S WA XY NDOEIGAEML TWB Z &% RT. & 5ICHEIEIE ACANOHETIES
DVWTWBZEND, L-SSEICBEDMENTENICITFEAEREAEZTVWRWVWEEZISNS.
L-SSEHAEIHBCEIRDIF /D HE M S, IS L 74 R h(Minor-episodelCB L TW3 A Ry MDREREIRR
NHENEENDZEREZLDRE TH B AEEEDE X 5578, Minor-episodelCBLTWS 4RV MIERL,
ZN O DRFBMIRIED DR DL-SSEICHE D L& AR, Z DR, WEEILDASEE TIE, inter-L-SSEXRRE
MDMinor-episode TIZIFHIIIRIEO P REN /NS K R>TH Y (MT1HR), L-SSEAABETIIELK RA>TWE I & %
#ER L 7=(B14). — A Major-episode DFFHHIIRIE D A AE TlEMinor-episodeld & DR ZEL IFFER S iz
MNorz.

Inter-L-SSEHARICHISIMICRE T 24 N N ORFHIIRIBOFREN NS W & EZEZ B &, ARIFETIEARE L
IRIBD A Xk EMajor-episode® & 5 R ABMELETSORICLAMAFRELTWARAVWEEZSNS. LHL,
L-SSEHARIC IFFIMIAICIRIEDO R ERARY RHAREL TVS. ZORBOKERA XY MEL-SSEOTAY H
FICE > TERINFEEL TWBAEREENREB I NS, ERRIC, Ozawa et al. [2013] TIEL-SSED TR 9 &
BRINIBEOERDFORLLLICE WT, L-SSEANMENEFENHA L TR E < § R > BICHENEEINERIL L
TWB ERELTWS. S 5(CNakata et al. [2017]ICHWT, KARICH 1T B A8 IEL-SSEEIRE 12 10-20cmi2
EOTRYPRELTWVWE I EERELTVLS.
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Spatio-temporal characteristics of deep low-frequency earthquakes
beneath Zao volcano

*Takuma Ikegaya1, Mare Yamamoto'

1. Tohoku University

201 T EEBRALI A AT F HE (Mw 9.0) DREEICK Y, RIEMATIHAEEICHYE - BADEEHEL, i
BRAMOXKMEREEHE LRI EEIONS. FMAXUEREDOEH Z2RT EEX SN TWVWEREERK
WEDEHZHANS I &1F, ERMEROPRIANLGLNNEEZEA S LTEETHD. €I T, FRERT
&, FRAMARFEFEAMBERICKEHOFREN RSN EZBEILICOWT, REMERRIMEFB DIFZEREH
BHEMTLREREZ®RET 5.

RALh A REFHER, BEIUE T TIE2012F 5L S REMERRENEM L, 2013FICIF XS (RS
2 kmLlU%R) ICH1F B KILEECPRBSMENRE LIBH. S 512, 2015FICIERIBO KILMEMEZEND
FEREICEVBEZLTHO TROFDER BAXEBRLRIV2ERE) HRERERINE. 0%, HEFTEIIHK
NABRTHERZHEYIRL, 2018F1BICKOFTERIBERRINLEOD, £BMICIEXLFESITEHR
IC2YDDHB. TDO&DB—EDKNILFEEERICDOIBICS T2 FREBERRMEDFHRANEZHASMNICT S
=812, lkegaya and Yamamoto (2019, JpGU) T, HBE%ZB W1 N> MEHETH % Matched Filterjk %
EFEFICR L CGERL, SKRF—TEERASYO T ONTEICHZ2BOFHERKEDRE ICHKII L

. E5IC, 2012F & 2015FICEBENFERIL L E L 2016 FICERIL LI EDRBISUIRL D Z
EEBALMC L. EZTHAMRETIE, ZITHETHRE LRSS ERRBREOSEZITV, BEWLICSITER
MIERRMEDRFZEENREHERALNMNITEIEEENET 3.

fEMTICIE, 2012F1H~2016F9RICE T2 KF—TILERA Y O VBB OFRSMEEAKME146@E (77
L—b§) &lkegaya and Yamamoto (2019, JpGU) TR - BIRRE I N/22012F 18 ~2018F58ICFKEL
TR EMERE I E 1056 DEI120214 XY MAFA L. BRMENCEFEOFEIBELULZA XY M EHH
L, 94 7RO TN —T%EZ7=DICA XY NEDEFEEBREZRW - L2177, 2FICIE, REXE
trE, B, BERNERMARHI-net LILD3BRARIKAICH T 21 -8 HzmDEHT—9 %2 EAL

. 7V TL—MIDOWTIERAEINDDOERBADOIEHEN0AULDA Ry NBETT I —T %Y, lkegaya
and Yamamoto (2019, JpGU) IC& B4 XY MIDWTIIMEEIGERERZ TV TL—NERLITIL—T
ICo8EL 7.

HEICK AR MDEORER, 12024 RV KOS BIB3MEAA7TO2D VI —TICHFETE L. FERIINL—T
WREI S RY—TRETDTIL—TA (24118) , JIL—TB (2221@) &FEHIZRY—THRET DY
JL—7C (295M@) T3 (Hla) . V' IL—FA, BldOkadaetal. (2015) ICLBMERNES S 71 —DF
Vp/Vs$BEDRIER VRS ICRIET 2—7A, I —TCIEEVp/VsHBIED FEHRICABET 5. ThoDTIL—7
I, lkegaya and Yamamoto (2019, JpGU) TR DFHEZ L LICANY M EEZToHDD D5, KEAK
A DADNERT BRI 14 T (FIL—TA B) EERBERADVEET 2EHIAT (VIL—TC) IZBih—
By 5.

INSDETIN—TDFHOWRICER T2 &, MTbICRT LIS, FEHERRNEEFHDOERIEIRE > 12
20125 ICIEREBICH 1T B T —TCOFERENR 5N, ERBEEI/EGHITIZRVNTIL—TA, B OFHHNPPLE
NTEMULIBDLI EADDNS. DK, KXLERE CRIH2km) ICH T2 HMBEFEDERILP RS
km#%ZHR & 3 % LR SR (Miura et al., 2019, JpGU) 2°2015FERIHF ICERB S MBI IC 7 IL— TCOFEFH
BERILL, B20165FICIE, JIV—TABDFEHNERIL L. 2O & D ISFEMMERFHMEDRERRCEE
ICKIEENOHFR &G L 7R R ENZEIN RO N, FEH /Y OFEH ERMBALFHOEBEERANRE S
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ns. £, JI—=TCLII—TA BENTNDPK - SEDARY MLILEHRELLE IS, BIERS TN
Ny TIVERICEC—7, RERFBEELCEDZECBEANILTHBILEHLAER ST

Sk, BN —TOFRBEREMEDEBRA N XL EEISICIEET DI ET, BREWICS T ZFBEALMR
EOEEORFERETLICDOWTHLONMITERZ I ENEPFINS.
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Numerical modeling of characteristic waveforms of deep
low-frequency earthquakes in volcanic areas: effect of wave resonance

*Taichi Haruyama1, Masahiro Kosuga1, Takuto Maeda'

1. Graduate School of Science and Technology, Hirosaki University

1.l F LI

FEMERR IR L, RO SHMERB A EDIREICLE L THEEICE, BHE-BUHERLY L FBTHRET
ZEDD, MBEHEIFBRIAN_IALTRETZEEIONTWVWS., ZOXA DA LDOHEPZBIEITHR
DPEEZLLITONTERL., E—X Y MLTFYVILETIEEICODBRDORMEHRBLEIDI ETZ2EDTHS

B, REEREMEDIRSMFEFRENRWC EEHBTI2HENHS. TDL D WEFMOBEBLHITH

%, BEOERBNEH L TRIENIRAICKELCARZERIE, HBICKLZIREOAREMELHS. £ THME
T, HBRWRICEZEBEHEYI 2L —YavICE>THRETLE.

2. 5%

AR TIE, HIBEE L THFROMERBERERBEAEE, TORELEHMORENHIETILEFREL
fo. BEEMEFIGES30kmAHEICEE, Vp=1.5km/s, Vs=1.0km/s& L7z, BEEBUNDEEEEET IV
IEIMA200T &E W, JRIEY VYTV 7+ —2 & L, EREBBHIZKIpper waveletE L7z, &
Ia2L—>avTiE, BEEREBEOAEE, BRAUB, YV I74—A0AE, SREBEHRAEZT,
REARTOREEFELR. FEICIEIRTEIEE Y I 2L —Y 33— K0penSWPC (Maeda et al.,
2017) =AW=

.EMOBR/NNILRICE B8

vIXal—Y3rvTiE, ERMAEMEEEEBORICH S EMGEREBOREEAHIRELAZ. I, ERME
BEREBOFOLEHOELICAEL, ERNVSEREFZOAE - EME COEMMNSEORERLVEVWE X
I2, RN K YRS, FEORRMIEH T 2 RERIRBINENL. —F, EHEISEOERIVREVEZ
ICIE, BROREENEE T 2 REIREIPEN. A& EREFRENTEARAE— R EHL, BEIIER
E-—RHPEHTZHDEEIONS. BRE— NOSBRAKHIIERFBBEHICISCTELLE. £LKEA
MOV IINT+—RAE5ZBE, SALAAEETSLUTHREABRICIREIL, SAEFADT VI
T+ —AE5ZIBEEE3KRD DIRENEN .

4. BEHOBR/NNIVAIC & B8

BHMOEBR/NIIVZATIEEMGRRIREIE Y, HBEROREERZGENHZ I EMNHRBPTERL. 22

T, TND’EBOER/NNIVRICE > THATZ 20 2R LA, BROBRERNIVZATERE—RPEHET 5%
#T, ALERMNEICEBOERNNIVAAEEZ . ZOFE, BIO/NILRAICK RN ERMEICESTL S
GAIVITROEBR/NIANMERLIZE E, IRIENEIRL, HEBEROEMABIRT 2N TEL. RKIR
BOHBRZAISEZDZER/NNIVAOERICEKUERLE. T, RES/NS CHEREIEWVWNIILAEZHIC
HZ3EPREDICERBEOENEN, SUREMNAEIRFAZBEHTSIENTEL.

LA > T, BEDRFEAHM LkGEREORWHEEISEM L, BEERBRN TEROER/IILANER
L, EXE—RNOHBAELRYEIFINRBEICHIRT I ENTRINS. ZLDFEIIEIDK D BEH
MBI NBWED, SHEARENEIRTZEEZILONS. S51.IF, ART MULPIREIGEICDOWTEEEN
ICERBEZ S LEB L, REA D ZXLEREF L TWLK BRELH S.

B
AR TEIRRKREMERRADEICHER S AT LZFALELEL.

© The Seismological Society of Japan - SO9P-09 -



809 P'09 Seismological Society of Japan Fall Meeting

© The Seismological Society of Japan - SO9P-09 -



809 P'1 O Seismological Society of Japan Fall Meeting

Realtime monitoring of seismicity anomaly around Japan using the
ETAS model

*Tomoaki Nishikawa', Takuya Nishimura'

1. Disaster Prevention Research Institute, Kyoto University

BEELQHMEFESAREL, T8 VI & IMERE AR T 2YEAERITZELTEETH

%, 201 FERILAREFEHREP2014FEF 1) - 1 T HEOHEMEIICIK. BEOAE-RERI & ILER
DEEFRM L EFIHER S /- (Kato et al,, 2012; Kato et al.,, 2016), TDZ &N, BEEMEFTHOE=
) TIRARMEDFAREDA LICHRIDI ENEEFEINS, FI T, AFEILEpidemic-type
aftershock-sequence (ETAS)E 7 /L (Ogata, 1988) Z#R\\., HEZFHBDEEMAE=I) VITEV AT A
EREEL, ¥, ZOYRTLZ2019F4ANSIRE(R019F7R)F THIEMNICER TSI & T, HEFEE
DEREME)VTILIALTE=ZS ) VI LT,

ETASETILIE, HEREL — M TEEERL— M EREOXRFH - FRELARNDERAEDETRREITIETILCH
%, ARG ETASET AL FRHINZMERENERBICERAS N MERER AR T 22 & THEE
HOEEMETMYT 2, AMRTIE. BRABRLOS DDEE (AXESRE. TEEBE. BENZ 7. WIKE

B, FEBEB) IS AMEFHEENTORREL. INLDEBEEZL11EORETRISICHEI L. HIX

. BAEBIEREH,. =Eoh, =BEHO 358IIC, BB NS 7IEERE - RiEiE., mED 2 \IsIcoE L

oo TNHOTIMERKICMA. 2016 FREAMEZRRAED. 2019F LK E RO ERIRIKE D D298 AT
L7

9. FBAEEATERELZ (HAEBBTRBE1ERE. BXAEBELUAOEETIHAEIEM,. A, WEERHT
BBE205FE) ICKELIMIULDOMEEZTRT b h s 07 ERIEDOHETERE CRRIE) A S

L. ETASETILDSDDNF X9 %HET 5, RICEEHATETASET LA S FRIS N B MEREL (KL
M) #5895, REICERICBISINAHMERENE FRINIMERERALLE L., ETASETILICiEDA
WHERFZZELRFERELE LTHRET 2, EENAFIBIXLLTORY TH 5,

1.EBRIEIBEDIDOHEDOTRE A ZME (HERNRME) 212RD 3B,

2. WENRBEHL S20EFTE TOMEICKT LT, ZOMEI SHERNRBEREREL X TCOEBIRICETASE

TINCE > TERSINIMEREROBRELI M EETHET 2,

3. TOHBERICERICERA SN HERERU LOMERERIETASETNICL > TRIBSN2BEE20DMH
RNHHSEET B,

4.2 3DHEAHERNRMEI S20EFIE TOHMELTICRYIRT,

5. I BESN20DEXED I bHRENSVWEDEZHERRMEICEIY H TS, ZOEERN0.I%RBTH o7
EERRMEBERFBEEREFRILTHZEHET S, 1-5OFIBEABEEADETOMEICEYIRT,

D EDBFTORER, 2018E6HDEMRMRAO—R Y v FICHES BRMEFZE Y. 20184F9H,. 108 DHiER
EMOERMEES. 2019F3ROBAEOMSA4DT T L v MR EEZBRELFERIEE LTHRE L, &

Too BYRT L%E2019F4R A SIIE(2019F7R) & THEEAISERA L. 2019F6 B ICRRKREILETTM3S
SADERMEERNE ) TILIALATRELE, ThEHDERIIWebR—Y ETREAIN, BHEHLTW
% (https://sites.google.com/site/tomoakinishikawahomepage/home/% H O EE &),

T, LEROBNEBEDOVWK DOHDORBEBEOREHICGERL. £V AT LN’AREFBZEEQERLLEL

THRETE 20N, TORR. 1982&Mj7.09ﬁﬁ§5¢iﬂ%\ ZOOSEMJTO?ﬁiﬁﬁﬁfqﬂﬁﬂ%\ 1996$1OHMJ.
6.OHMMDIER. 20165FM7.IRAMEDRMREE ZTERILE L THRE L, —7. 201 THFRILH G KF*
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hthED3A6ALUAIDRIEEETERIEDOEE (0.1%KE) ZF-LIELAI>2EDD, ETASEFTILTE
IRTCELHENI0.15%TH Y LLBHEBERFS TH o7z, 5%, AVRATLERGENIOERTZZE T, @A
DHIEFHE ) PILIA LTHRETESZNE L,
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Small repeating earthquake activities in the inland areas of the
Japanese Islands

*Toshihiro Igarashi’

1. Earthquake Research Institute, The University of Tokyo

1. EL®IC

EE, FIEFRUHBATIRYELEET ZHELLENBAIELT ) 12— v VIR, AT IEHRAE, #R
FOTL— MEREMEREFH TEZHERESINATWS, ThLoDFEHIE. KAMERLERORMRIEY., RER
DRMBYP T L — MNEARAADES FICIG CRKEABRTHREEL TS Y., 7L — MNEEBEREN AR T
HETZ2ARENEEZRRLTWVWS, TO—AT, HLEEHE. AECENRBEH TERELTVE I ENW
(OHPRESNTWD, TITHRARTIEZ. BRNSOLERAIT L — b THRET ZHELBBEFBORFHZ RN
feo Eloo INLDFEBZEICEMIFICE T DMER Y HEDHTREMEIC D WTHRET L7,

2. HEET—4

ARRTIE. SRRFOERHYO72EIC, BARIBLBICBEAINTLWS T L X— 9 HEGRASTERAI N
=M1.5 E D EREEHE AW TRHGEMICT > TOWA/MEBERMUEDREBFERA2FEA L, BYEOHTE
I3, 7L— MERTHEBE L TW3Nadeau and Johnson(1998) IC& 2GR &, IS TE—EERELE
Somerville et al. (1999)IC & AKX EZFEAL. BT E1T o7

3. #ER
BARZSETIE, WA TRE LZAKMEOREFEPHAMEEBOHRICHLUMEZFHERDIF2 I EHNT
T, TOIEFEAEIK, XEHOMENFELARICERL., ZORERFOREE & ICRBEIHEIH
DEB, N—AMREBAE TS, AEATIEEICM2HOMAY S AONRERLUE M HEEIhTWS, &
NoDMEAAWVWLEBYEDEIR., TL— MERTHERALTW2EGKXEFEALAEBEICIE. BRABTE2—
EERELEZEABRROWIOBEDAREZEIAED, ZDEH, KEBLRKMBY IER I TVWAWVWS C DT
&, FL—MERTHERALTCVW2EGRRZFEFRATZEBUVEZERTML TLES>ERICH > 7,
—AT., 7L FERTHEALTVW2ERXOFERAORIEBICKRITIANZEBbObhaitgit W OOEFEET
%, FIZIE, 201 T EFRIb A XTEEHEREZ ICHEFRAERL L 2 RIBEILER#hI Tl 6EFDOREIC
M67 5 ZDMENZIFA CIHBAATRE L, COMBOREFEDICIEZHOBLULENRELTEY. %
DSEENZ2019FEMELWBEL TWVWD, INOSDHELUMENSEHEINZBERBYVER., L — MERTHEA
LTWBEARREZFERLEIEE. M6V 2 ADMEDBYELABEEREEONS, 2D & D RMETENIL
FEEHFHMETERESNTE Y., BLULER, SHESNZEY ORREIZELI. %%Eﬁkbutkﬁﬁ
BRRWBYNELTWBR I EETEBLTWS, RIS, WHBETEE2—EERELEZERXZAWELE
H., INSOMIFICH T ZMERERTIFEROBYEIF3cmERD, WIFNICLTH. :nl‘od)iﬂaﬂid)iﬂf’“
FEIBETABICIE. EBATL - PROEFHNEETERVWIEERLTWS, MEREBOIEHE ﬁ/
b\J:*BﬂE RICOMMRIET 2355 1E. LENEHREAOANE BED—H., THRMBROMBELTH =4 515
 SEEROKRERETEICEDETCEYNARBERET Z200E LAV,
E%ﬁ%ﬁ?émwmﬁiﬁm\1%%&&@%%%%E&¥Qm6&m$ﬂ%@ﬁ%@&?t%5n%o%
%, INOOFHELYEFMICANDZ I EICE Y, WESRTHRET 2HLUMEFEORENPELMIRD I E
PEFI NS,
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Characteristics of similar earthquakes in the northern part of the
Nansei Islands determined by ocean bottom seismometer data

*Yukihiro Nakatani', Hiroshi Yakiwara', Shuichiro Hirano', Reiji Kobayashi1, Hiroki Miyamachi1,
Shigeru Nakao', Kazunari Uchida?, Takeshi Matsushima?, Hiroshi Shimizu?, Yusuke Yamashita®,
Kazuo Nakahigashi4, Tomoaki Yamada®, Hideji Abe®, Masanao Shinohara®

1. Kagoshima Univ., 2. Kyushu Univ., 3. DPRI, Kyoto Univ., 4. Tokyo Univ. of Marine Sci. & Tech., 5. ERI, UTokyo (now
at JMA), 6. ERI, UTokyo

BMRAEEEEETI, 714 VEVEBETL— NDOLAAHKICHED EFHNAMETRENICINA, ERERMEIPELN
AO—=2RV Y TARY REWSRAO—MEFEBLRAIN TV, FICBEETER I 2 ESRIEIC
EOoTENLDEREAKRD D &, EREFEEILLETIE, HEN VS RI—RICREL TWBIEHRIH BT
M, SEEEAEER SO TVWAEORBAAHERTENSG. AO-EICEERAITSE, EHNRO—-RY) v T4
RNy MEERMENE, LA T7 1 VEVETL— MNOXRSIBERTLLEHLTWS I &N, HE - #HRE
EEAICE > Thh>TEL., LHALADLS, EAEASIEBIHICS T2 ITRYERIE, 100 kmll BN

=, DOMILICHRET Z2BIESEHASDOHEBICE > TORERINTWVWS, ZDieH, MESLTAO-HED
FEEFAEHICHREINTWZAKRRLEEORTE E Wb, MEOREREMNANGRERY L — MNERICE
T3 TN RFHEOERIVER L TULARLWL.

ZITEELGIZ, MATZIEBRABBICEVTRAIGEBRLE 2B VWEYIR UBRIMZEEA %2 L
TE7. 20145 ICRIA LAREAIL, 20155 L, &RlSERAH40-60 kmDe6ADEDZ LEBRMEE
IC&-2T, WIERATEIN - REERVYRLANSERAZ#HELTWS. M, 2019FE8A DEIINfE%
0T, HFEEBICLZ2EROBAFFHIIIELT T 5.

AR TIE, TROME, HICHMUMEICEETSIET, V75RY—RICDBLTWVWBERONEEE
%, TORBICIECTHEL, ThThOFERA%2EZRT 5. MNRELMESLDET 270

IC, Matched-Filter; A% AL, FMARICLWIEARE L. LRDOBERMEES L UCSIEREE S D3K
DEFEET—95FERALE. Ty L— MNERE, BRESXFEASIMMEXLEFFAVERLhEH S
AJ%#SBL, Y/ =ZF 21— R3ULDMHEEFEIR L. Matched-Filter;ZEDEHICHkILSE, TV 7L — i
EOERBEARALIE 2D, BEMEFT—9HSPK - SKROTERL 2 FEHRA L, SIESASOBRE
FEIEE S L CERBRE L. BLULERTOBER, XL C3D20FBKRAICHEINE. 12BDON
Y—lE, HHEBICERMNICKET HMER, 20BIBYRLBEDLDIC, HIERETHMICRET S
ER, 3DBEIRSVILRIAIVITRELTWRERONZBLUMERTHD. ARKTIE, RhER
DEBAHICDOVWTHRT.

2019F4AN S IF, ERERABEHICS VLW TEARER20 km (§188) O & WRABLEZRDEREMEEA
R L. ARKRTRYUZKBUOVWTHERET 5.

HEE

HRAMEL, RBRXFKEZDBHEFZMRIBALOUERAFEBFRICEDEERINE L. AHFFIEE
BEEICL 2 TKEORRBICEM T 2720 0MEXLERAMREE] LT TAGFE (F2R) | OXEEZ
ITE LA Fo, REAEHMERRMERMBOEGEZIFE L. AT, ABMEEARTELRBEELER
MEOMEMTRESZITE LA, BLTRBHHWAELET.
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Estimation of a plate boundary derived from seismic observations on
sea bottom and land in and around northern part of Nansei Syoto
islands (6)

*Hiroshi Yakiwara', Yukihiro Nakatani', Shuichiro Hirano', Reiji Kobayashi1, Hiroki Miyamachi1,
Shigeru Nakao', Yusuke Yamashita®, Kazunari Uchida®, Takeshi Matsushima®, Hiroshi Shimizu®,
Kazuo Nakahigashi5, Kodo Umakoshi®, Hideji Abe®, Satoshi Ikezawa®, Yoshihito Suwa’, Tomoaki
Yamada’, Masanao Shinohara®

1. Kagoshima Univ., 2. DPRI, Kyoto Univ., 3. Nagasaki Univ., 4. Kyushu Univ., 5. Tokyo Univ. of Marine Sci. & Tech., 6.
ERI, Univ. of Tokyo, 7. ERI, Univ. of Tokyo (now at JMA)

FEEFESILHOETS - EABLEEKRSEOEIE, BE#N S 200 kmll EEINEIICBEN 7=/ NMRRIN L B RE
ENERRICAET 2. BR#HICHETZCOEEOTL— MNERET IV M=V RICEAT2EBRAEEIES
oHICiE, BERVEBBEBTOMEENICLYHELALTL— NERBOWMRE, BIEBOGNSSERFT—4
ERAWEHREEFETY VIICRY AR, TL— NOEEE - BEX, RUZNSOREZEILOHET Z2HE
PHd. BEESIZ, EREZEILHREOIFEISRICEVNT, OBSERVIBRBLBATEI EICL2EEEBEME
BAIA2014F48 ICRAAL7-. LOBSEIERIZEAL, 2015F7HICIIRITO6ER SICK 2EAIBEREEL

7=. ZOEEHEERIZ2019FE8B#MATRET 5.

NKE - ft (2018, HIEZR) &, ZORKFATIREEFECTH >7/22015F7A~2018F4AhADHK2FINAIC
Bon/EE - BT -9 OBTERARSE L. EI40km LURICDOWTIE, 7L — MNEFREH S EINE
IS T EBAITHRERICRE L &I NEE10~20 km DHBEAZ W8, M40 UL EDHEA TSR
ICEBRANZXLBHETV, BAYKBEOMEDLHEIS L — MNERDREINGEHELL., EREL
T, 18 ®Dnodal plane DEMAAEEH S (FIFTTREAVMBEOBMIMEONAHEEL L TI7TEDAHNES
Nz, ThoDHMEDFESIDMIFEZ13~37 kmT, Araietal. (2017) OBFFNHEICERE LA3EOHEDE
B, WIhEBEMEO L — MERMEICHESI N, FBIDREDHFETEST 3.

—7, BESENEODREAOH/NEEER T —4 5BV BT THUEZSMIE S h, EBNITARYEE
DHEE I NMEE (R, FE) OoFIMAIOmIE, NAKE - (2018, HIEZER) 0T L — MERBEDFE 40
kmEZRBEBR—HT 2. S5ITEBMH, SEIMAIC50 km (FL— MERD20 kmZ R4 & U IXATEIED) D
HETIIABLUEFEIMREI N TV AW, AKE (2018, #hERXL) THELW-RKAYKBEDOHMEDES
HEHEAHETEET S, BEEOEIHEIIWMNRI15~40kmeE IS NS, T4b5, BUEEBGNSSOHRR
TET—YETY VIDRBRICIK, TORIEEDOTL — MNEREBRIEETHE I ENTREINS.
AEKKRTIE, 2018F4816H~2019FE8AT1HDHEDT—¥ #A T, RRNICT—I LRI -BETOH
BTERETRY. MAOLLDOMEANRE LGS, BEAVHEROMEOHCEEAMIBROND. TR
EFTBERIT=ZFa—ROLEWEATIS, SLHICHHOWLBIZDHEMEATMEREDA DA LBEFEHLA
WHhEEHHMHE L TEEETEIETHELEZTL— MEROBRICOVWTHRET 5.

Bi# OBSOEINEBRADOHDHEIZ, RIEKFKEZRHBEZEMRBILOHSEAFRLFFBICEDE
EEINFELE. FLEAMREERRET DICHZY, [KRFOT—YEFRALE L. I5IC, RRAFMEMR
WAAHBEMRR IO SLDEEZITE L. UEORMBAOERICHEERLET.
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Role of pore fluid pressure in aftershock occurrence of the 2016
Kumamoto earthquake

*Kodai Nakagomi1, Toshiko Terakawa', Satoshi Matsumoto?, Takahiro Ohkura®, Kazutoshi
Imanishi®, Masayuki Yoshimi*, Takahiko Uchide?, Group for urgent joint seismic observation of
the 2016 Kumamoto earthquake®

1. Graduate School of Environmental Studies, Nagoya University, 2. Institute of Seismology and Volcanology, Kyushu
University, 3. Aso Volcanological Laboratory, Institute for Geothermal Sciences, Graduate School of Science, Kyoto
University, 4. National Institute of Advanced Industrial Science and Technology, 5. Group for urgent joint seismic
observation of the 2016 Kumamoto earthquake

1. [ ZC®IC

REFIHLDOSHMOENTWBRRERTH DD, ZOREANZILIFE LS D> TVWARWL, J—OVRERHD
Zit (ACFF) 1%, H3EEBM COHEMBADOEEMICE K BWMERBAOELEN LIZEREDE(L %
THMELZEDT, REOKRELZEBHETLHEOICEKAVWLNTEL (e.g, Kingetal, 1994) . £< D5

B, ACFFIARBICE > TBIERISNEBABOELISLREELNS. LML, KXEICKZHEBREED
LERIE, MEBEAZELLETSE, REORLEEZS|IZRIITIEMENH S (e.g., Nur & Booker, 1972,
Sibson, 2007, Terakawa et al., 2013) . KX TIE, 2016 F4B16BICKEL/-EXRMEATRE L, HE
ANZZALKNEYT ST 14—k (FMTi%, Terakawaetal, 2010) IC& 2 AERIDERRAELSGOHE S, &
ERROMEFBEOE/LLDAOMEZBL T, REORLEICHS I ZEBRRAEAEDEREDEMREBIET.

2. REAMEREFOBRAEDmDOHE

FMTiAIE, A% EERROMEESOREMRL, S, HMBRANOERRAEISZE = RTHNICKET 2FETH

3. AMMRTIE, BEAMEOZRIFEZ SO MNP REE (EE : 130.2°N~131.6°N, #ZE : 32.0°E~33.4°

E, B : Okm~15km) ZXHK & L, FMTEICK W AEFIOBRAES B ZHERE S HITKO. BITIC

I&, Matsumoto et al. (2018) IC& %2236MED X H=X L (1996FE1H248~2016F487H) &, Bk

R DF-neth 7 O ICESEEINTWVWB0ED A =X LR (1997F181B~20165F4813H) % EH

L, BEEEBHCEIICT—9 1ty b (22481E) %{ER L 7-.

INSDT—IHh5, £3, CMTT—49 4 NR—=UaVkicE WM AEDERERAHEEHE L
(Terakawa & Matsu’ ura, 2008; Terakawa et al., in prep.) . JRIZ, TDHBABD T TA DX LBDOEE

HICE NS a3 vORARANSERMAE—XAY NFVVIL (MT) 2ETEL, REOMT (X HZXL@EH

SCEH|LIEED) EOREEFELKL. 2ILT, ABRDEI/RZVWAOEEZEDKHEBE & L TER

L, FMTEICEA L. BOoNLERND, Asano & Iwata (2016) IC&k 2 ERMBEICHEN T 2B CTOM

BRRAEEDHRERANZ. COBREABEDOITRNYDHELRTZE, AETRYDKE N>/ & 22 THIER

EEMNNS LK RoTe, Thid, FEMBORE L IRYEDOEF{KERLTWVWSELE LR,

3. BEAMEFR TOMETEEDE/ILDIH

SEFOERAYOTEHWVT, AMBREBICHSITZ2AEFOIEM (HIFE1 : 2013F4813H~20165F4A
138) EAXEHRDIER (B2 : 2016FE4816H~2019F4816H) OMEH &, AERIZOMETEE
DEEFAR. £, FX 5, 10, 15kmDOFERNICSknEFE CTHhE RS OTMA2463E %X E L=, K
I2, BHET, SEEREFDE LFER5kmOIROFPICE TN ERE KD, HETOMERICK T 2 HIR
2OMERDLLEEH L. ZOHER, AERICHEFTEENRD T 2EED, EREZFALEILEARICS
T BT eI, TN, EITHRICK D ACFF (Nishimura, 2018) DR EBLFENMNTHS. LH
L, ACFFArETHICEEL O THERIEHIEM L g A 240t mH V), IhSDHBOREDHEE
ICIEERAEED ERNEELKE R LT8EMENH 2.
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4., REDORLEICH T 2EREEDREIDSH

ACFF 5 DFRICK L THIEFBE A EM L 723thig (381) IS LT, AEFAERTORABICHTEAH=X
LIREDY A TOEERN. SIS, 2B TEALAXERIOA A= ALRICINA, SFEMBICK 28X
ERARARESATHEONI A D =X LfE495(@ (20165F4816H~2019%F2810H) &F-neth4 Oy
(2016%F4816H~2019F2H18HA)D A h = X LfR208E%=ERA L7=. 4ONKEA->MIFED D5, FE
AEOEPETHIRT — 90 H o703, BREATOEADIMRLITTH . ThoDBEHDOX A=
A LfEEISH DRGNS B ME % 5RE L - FRURAERBC (BRREEDHKENS> DT NERBLLL
tD) ZEtEL, ZOEZFAERIETHRLEZ. 20D B2MAT, CO[EIK0.59H50.93, 0420 51.1~A&
RECEMLE., CORBRIZ, BREREAEOLERNOMIBOREOREEZRE L ZAEEEZFT 5.
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The seismic activity at 13 km or more depth range around the
hypocentral area of the 2016 Kumamoto earthquake sequence

*Ayaho Mitsuoka', Satoshi Matsumoto?, Azusa Shito? Group for urgent joint seismic observation
of the 2016 Kumamoto earthquake

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

2016EREAME X, HmH)I - BRAMEBT CTHETh, EMBEOIGHZICEVWTHERE L, RAFIEM]
6.5). AEMj7.3)FHEZRELEBECTIHERITHERAMBRHNNER A I/, Shito et al. [2017]DIRTREE#EIE
EHEI, BRERELZTO & BRAAIE - AEREROREZAMHIPEROL2HEZRLTEY. ThHDE
R SETBEMIR % R E L 7=[Mitsuoka et al., 2019],

COREBEFEHOHRTHHA) - HRAMBEDOHEAIME. 13 kmLURTHRE L /2hEFEILFEICHETH
%(H1), IhSIZARAMBOERICSHD LD ICHRICAMLTEY, 2016FBABELANICRAINLE
BAOMTRESNRWVEETH D, IOFMTHRET ZMEFENIZ2019FREX T, BATHTIEH % M Hitix
LTV, ELIDFESHIHEL TV EEHOBRIBZFHFMICR S . BRIEI3DOEASILICHIFTHRL
BREFRODHEELTVWDBEEAOND, CNODMEBEOREBRBREZRET S L. BITNMBRESH D WIIE
METUMBEDMETH S I &M 0h o7, EMBMER. 15 kmEU%RICE <. 15 km LURZE & H)IIBTERIT
BI-o>TW?, BRAMBRAIZAEIThHBENS S HEELTWS,

ZOHHHAERLSMIE. 13KkmELROEROBICIIRSONT, Fh HEMICEREShAVWI ENE, &KX
R  AEREICLZIFELNHDIEDFEING, 1I3KkmEETRELEZZNFNOHEDOERAUE CHME
E7J/V[Okada, 1992] AWTHRAFME L ABICL BIENELLEFET 5 &, ZIKAHPE10MPa~100MPafe
BEOIEBICKZVWRHAELIBW b o7, LA L. BRAZLET Y VILEMENEBRE & DEFRERAN
&, BAZEDOHICK > THEMBEICE < BEIGHABRE EHERAZICHETRUAELCTVRHENS <
HBI b7, 201 6FEARMELIFIOMEN RERIHEIE. Mitsuoka et al. [2019]IC & 5 &, IERTEIS
NG EABINISHGHIAREIEET 2BETHY . ThS5DEIRHIEETI0 MPa~100 MPai2ETH 5 Z
ENHEINTWVWS, ZOMEFMDIBHIBEBATILOHNTH ZBNDRENSHEHRBICHLNTWEEEZS
ZENTEZDT, TOMDISAT Y VILAZHMEEICRIFTHEBADOHEET o7, SHEOITNY A
B, M75%HBMISEAABICTRoTHEY., 2HEDIORREHIHMPa~E10 MPaD K E X DOBIMFIGH
BWTHENRELLZ ED DI o7, IBETIVIZ, BRESNEERDHELSEONEEBEICAsano
and lwata [2016]D T RYA/HETIAEREZ LAETIERRALE,

Fro, REMBEDL S FERBMEIERIBEE —B LAWY TILAhY TILEDEET A D ZX LWL DOH
HdEDHH o=, Hayashidaetal. [2019]IC& B ETNODMBIFS TILAY TILRDICINA. BB
Yy IDRAOILE > THES TN AY TILEDEFE DI ENATINTEY ., AHBRORRBEROMEFE S
DEIBREBBEFTOUREML’H D, £/, ZOFTROAMmIFELLIETH[Aizawa et al., 2019]ITAD K D IC
AHELTEY., BLEERBFOEEEDEZIH I I ENELOND,

INLDRREYRAKDOEESDOHTREELHZ I N, MEBEMBICEC BAREZEH, JORBHBIFED
REICOWTEREIT D,
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Figure 1. (a) Map showing relocated hypocenter distribution at the target area in this study.
(b).(c) Vertical cross sections plotting the relocated hypocenters. Circles indicate the location of
the hypocenters with the colors indicating the depth of that. Blue rectangles and pink lines
indicate the active volcanos and the active faults, respectively.
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Characteristics of Source Parameter for Aftershocks of the 2016
Kumamoto Earthquake Estimated by the Coda Spectral Ratio Method

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

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

2016 FEDEEAMBER AR, BLEEI13kMLLEICSWVWT, BRAMBOEMISHD &5 A CEEMNAER
HIEHAR LN S &L D24 > 7= [Mitsuoka et al., 2019]. THIFHEREFNICITEI > -ERESHOEHEHTH

3. BEADHTISkmICE T2 HIBIDOKELHEE RSB &, FROERSH EEWE CRLIERESENFET
22N> TEY[Aizawa et al, 2019], BRDTHE & LIRFBEE OBICIZASHDEEELAHZEDEE
Abhd.

WENREE LR, TOMEOEROKHZEMRT ZICIE, BRASA-—SHBEE—XV I, 3—F—FK
¥, BHETELRE)DHENEBRLARELD. Tk, BRAT -V VIPHROBRTEZRAND I &E, BRY
BOEBBOMEREST S THEOMBEORESFAOELICLETHS.

Z I TAMETIE, 2016FEBAMERNICE T IFRDEENMICEREHT, ZTOOHED222MELWRE
LT, ZNSE3DDVIL—TICDITT, SSEA—Y AR NMLELEEAVWTERNAS XA —YD#HEEITV, &
JTETEDIESDERPZDERICDOWTHEN . #ifflk, EXBIZSomeietal.[2014]DFEICH> T, &8l
EHENOBRARY MLt ERD. BONAEERAERARY MLHIIER 0 2ETIL[AKL, 1967ICED B
RERRICK S THAT B ENTE L., SNEN2ULEDERBEDT—95HAWT, EE—X Y ML - Kt
EE/NMEEOI—F—FRBEAE )y RY—FTHELL., KMEOHMEE—XY NIKKRFMRELETS
ZF1-RMEHEE— XY MMICHBRELAETEEL, hEE— XY MEMS/NMIEOHEE—X Y M
WE L.

R ORER, KMEBEOI—F—BRES 1E7 I —T1TLI[HZ|(68%EFERAEIEZNETN-10TL1/+10T
5.7[Hz]), 7 IL—7F2T2.6[Hz](-1 0 T2.3/+1 0 T2.9[Hz]), ¥IL—TF3T2.9[Hz](-10T2.2/+1 0 T3.6[Hz])&
Y, MMEEDI—F —ERES (33.0~16[HZORIC, HMEE—X ¥ MEIF6~328DRMICHES N, &
B, HEE—AY MEI—F—FARHICH L TM<f OBMRICR I HFNR SN,

MESNO—FT—RABEBEBMEET— AV M2AVWT, HEMBZAK I ZY VERELTRAEBTELZHETE
L 7z[Eshelby, 1957; Brune, 1970,1971]. R & L7=22thE DK T E1£0.495~59.4MPaDE TIE 5D
WTHY, BEODBRICESITZ2HREMEDIES D Z[Somei et al., 2014]|DEHERNTH >7=. IEHETEDFES
KEEERRED, 2L LTERMECABICONTHRABTEDENIAZ K AZEANRE SN,

INLDEROZUMARIIT 27012, BARBOHEEDIESDEN, V1) y RY—FIC & 2ERBIED
T4 T4 VI DOBEEREICDVWTHERT S.

HE  BATICBWT, EUMREREANKBERMFRAOSREMERBMEHi-net, IRTDT—9HH
WELZ, BLTEHBLLETFXT.
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Inelastic deformation in the lower crust and seismic activity of the
Kyushu, Japan

*Yuhei Yuasa', Satoshi Matsumoto?, Shigeru Nakao®, Takeshi Matsushima? Takahiro Ohkura®

1. Department of Earth and Planetary Sciences, Graduate School of Science, Kyushu University , 2. Institute of
Seismology and Volcanology, Faculty of Science, Kyushu University, 3. Department of Earth and Environmental
Sciences, Graduate School of Science and Engineering, Kagoshima University, 4. Aso Volcanological Laboratory,
Institute for Geothermal Sciences, Graduate School of Science, Kyoto University

WEIIRICERINLRD (BEEHR) 2N TI2REKTHY., EZSOIERETHIIEARICIHNZE
(EMEAEIL) #B|IERIT. LN >T, MWEORELHMBEHO O RAEBET 2-0I1C1K, HHE
REEMOBREZEMRTIVNENH D, FLAMENEAICL > TELONIMRETOEAZILLIETTL—NE
AR K BRMESE PRI TETT 2IFEMELER. E LLEZFNCL>TELEEAELTHS, LD
LAads, MEAICLE > TELDIEAZICIIRBEBMNICEELN H D7D, MBRPOIGHESD - SBBUEREEZ LY
FHMICER T AOICIEAEDOHEED T TEZADIUENH D, > T, AMRTIEGNSSEHRICL >THES
NeT—9%AVTTERBROIEREMERE TL—FDITRY RIBOMEEEH M7,

7L — MERICX L TidOkada (1992) DiEFETE. TEMEE v/ <72 Y TOIEMEZER IEBarbot et al.
(2017)DTY) —VEHERAWS I ETETIEET o7z, LIMNICH 1T Z2004FEN52014FDT11EBD
GNSSERHIIC L > TR OLNIEMEEDI SHESNEHEEIBET —F & LT, BRI E2LTRIN-F
FICE>TTL—MERTODRY RIBEE., TEMRR. </~ FYDEEMEREEEAHEL, TL—b
BERLETODRYREEREIIEXRIGEDL S BREIFFELICHNTTS50-60 mm/yrTH Y, HLTHETICK > THES
NTWRELRARBETHD, £/, mVIFHETHERE I HE S N7zt IEMoore et al.(2017)IC & > THE
INFEMEEEESBCR—B L, 7L—MNERTODREY RIEE TEHROIEEMEERICE > THRED E
IMFRICECDIGNEREZEET DL, FIBICKBIGAERITBRELYEELS., ANTIETL— DL AHRAH
IFHEMEICHFYFEEZEZ TVWRVWEEZ LN, RICTEMBROIFHEMEERICK > TEEMRICEL S
ISHZET YV ILEBBISNIB A LT 5 & TEMBRDIFEELETIC & > THINDKERD D _EE IR TIEEH
EFIETLTWE—ATIHHBENEROEBEH 5N I &N DN o7z, IOBEMIEROEEICE W T
EERBNMERATHD I EHNERDHEDLEN SN o7z, TLITEEMBICH L TIDOBRAZTLRICESZA
CFFEEtET2 L. ZDELNEDETHZ—ATICAERBELTH > THACFFOENBICARIMETHIT
bhic, 5 LEMBTRL TOMERHNE LLEMERTH 5, LUELNSIMICE WTIETERHR R D IFRMEE
D EER RN DISNEDBRECHETEICH L TEEAKRIZRAZLTWR I ENEZILNS,

MRO—EIE,XHHFEICL D [KEOBRBICEIT 27H0OMB NS FREE] [H28FRRAME % B

FATMANDENEEE & CRFRAFHERRTARTRT 075 AOBYHERI L, ZIIELTH
B 5.
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Waveform twins of equal time difference in seismic ambient noise

*Kei Katsumata', Masayoshi Ichiyanagi’

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

1. [FC®IC

BIEICIXELUE D Z W E WO IREIERDH S (HZ X, Pechmann and Kanamori, 1982, JGR ; Motoya
and Abe, 1985, Earthquake Prediction Research) . BERH X TREFOEEINIRVWI EHNS, BREMNIEE
IGAELTWB EBREIN, ZITEHRIARTIE, HE)/ 1 XOHBHSHELEFR ZERL, fIEDBRH%H A
7=o

2. T8 LR

2018%F 9B 6B FRI3FF7ALH, JL/EERIRREMEM6.7)0REL ., COMEBEOREFOLRE, 2018%F
8B 25H0085009 h 598 6HO3BF069 £ TCO7E A ADESE T —9 2 FA LA (K1) . 78A=D

A, TKOESKIAILEBERZDOEBIR, ThUNADSD IR ZRMAERMDOHI-netB B RTH S, SOEN
LD EFERDDAHT, V7YY TRARBIE7TERBSEICTI00HzTH S, 14d, 9A5H02E000H 5
16855990 £ T KRB R A H 5 D TRIFTNRHNSH L 7.

RITFIBIZUATORY TH S,

O HZ1O20FFRICHEVT, 1 DBEOLTERYZHART %, UTQOHLUVODOUNEILZDIDEDT—4
I LTITH>HBDET B,

@ EFT—4128-16HzD/RXY RIRA T 4 LI —% DT B,

@ 0.5MEDEERA1Y Y TILTO2FS5LT, 2TOHEETICOVWTHERKAEET 3, HEARKOIEHE
P08 EDEAEDEL AT, T2E9 3

@ D~QDNIBAETERRICDWVWTITL, UTD3FRUENBLINLIBEEARY MNELTRET 5,

(a) 78RR TOTIAL3IMLURT—HLTWS

(b) 7R S CORFBIZEAT=T2—T1A+0.03WLUHAT—HL TV

(c) ATHIOM U ETH B

3. #&R

BRESNEARY NOTREABORZR2ICTRT., 1RV ML, BAICEL, REIKDPGWERIRSh

%, ¥7-, HER (8A26H&9A2H) KA1, TNUADERICEZWMERE R 5N 5, BIRREMEER
MDI9AB6HO00:00~03:06ICB S NIcA RNy NI o7, e, H2T20BULD A XY &M L 7-FFE
wiE, BHMMEARASNTVT, ZORBRICANY MDBFELTWS,

4. RESNIZARY MNIREIED ?

ARy NOBBEZEbIE, thE ./ 1 TOBEDREELE LK—BLTWEDT, HE/ 1 ANERDA XY
hChHze#lcng, TAIVHIENFZIERACSMEERE LTIOURICERRELZEEEAOND
B, TOHEIE, /A ZXLRIVOBEVWERBICARY MINEZL, /4 XLRIVHABBVWEBREIZA XY MDA
K BIFTTHD, LED>T, RESNEARY MBIBETH B TREMIZEWL, LHL, LEZ@D3FH
(@Q)~@C)EBITANY MNIEBICERERBRTHY, 780ROTI 2BV THLUEVOREMB (BR) Zi#
ETBHFETH 5,
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Figure 1. Study area. Squares indicate seismic stations used in this study
and a red star indicates the main shock of the 2018 Hokkaido Eastern Iburi

earthquake.
20+
15
5 |
o ]
£ ]
€ 104
= |
o ]
> ]
@ ]
5 ‘
o"|"'". '“".||'| i
8125 26 27 28 29 30 31 9N 2 3 4 5
Date

Figure 2. Number of events detected in this study between 25 August 2018 and
6 September 2018.
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Evaluation of automatic hypocenter determination (PF method) using
dense ocean bottom seismographs

*Koji Tamaribuchi', Yuriko Iwasaki?, Kazuhiro lwakiri?, Hiroshi Ueno?®

1. Meteorological Research Institute, 2. Japan Meteorological Agency

K[ET T, [IRFRVBARBBORREMESRAUNT —9% Y 7ILIA LT—TMIZIEL, BRRAEZDWL
BTV, HEASOTELTAKRLTWS (UTF, —TERI &WD) . EFE, BXNBERVUEENS
7 DEETIE, BB, OBRERT —TIBERESAE (S-net, DONET) ABEINTWVWS. IhbHd
T—YEBEMGERL, BEICE T RFMAERIMERDII LI, AEMREELLYBKLEBOTEE
THd. AFTIE, 2016F4ANLEBEAS N -—TLEROBEHNE (PFE, BH¥ - 1 (2016, BRERF

#R) , Tamaribuchi (2018, EPS)) (I, HAEBBERMEZEHAMES-netZzBA L LIGEDRIALIZ 1T > =D THRE
T35,

S-netzERAT 2ICH>T, LF - M (2019, JpGU) ICEDHLET, UTOUEZIT>%. (1) S-nettiEFTD
SHIKFELETHLTNTHRESINTWVWEED, RBEABREBICKEE ETFRDICNY MV EH AT

D, (2) EFNFEABEUICKD RO, BHIEIC3D (AXRBERESTY, BXBET7VY—Z14 X, @BLNS
7) OERRBRZEEBERVKREGHBEEICHL T 2FEEEZRAVS, (3)S-netADOREY S/ —F 21— RFIEE
ERAWS.

LEEOREZET> TEMEBRFEZIToLER, BARBEBIDITIE, K (S-net/Rl) ICHART, BRREHK
EH2E o7, iz, BEMOAETRELZMEDRIDBEENKIBICRS B>/ EEZILHZAS. ThiC
KV, BIETRETIMEICOWVTS, bEFOFMLMETEMRITICER TZ 208 H 2. 51T, B
EEOHEREIM LT 58, EREEMBHICERFAOCHMBEE L TEBERZ/EHATZ 208N H
5.

—AT, ITAVCEPERLE, BERAREBERDI VT TIVESHRETEIEND, Ino&@E)Ic

RSB E, BHEEROBEZSHDEOATEREARDS. Tk, ERENSERHSNE LD, SHEZE
PSRBT DI EEEETHD. TDHICIE, HOHBIZEDICITI I EHNSERDFETH 2.
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Temporal change in near-source seismic velocity in an earthquake
region due to the pore pressure change after the 2011 Tohoku-oki
earthquake

*Keisuke Yoshida Yoshida', Akira Hasegawa1, Yohei Yukutake?, Toru Matsuzawa'

1. Research Center for Prediction of Earthquakes and Volcanic Eruptions, Tohoku University, 2. Hot Springs Research
Institute of Kanagawa Prefecture

HEDREIC, HMIKRIBOREICL Z2EEREDETOMRMBCFEL TVWBAEEIERINTETWVWS
(e.g. Hasegawa, 2017; Hasegawa et al., 2005; Hubbert and Rubey, 1959; Nur and Booker, 1972; Sibson,
1992), ZDEEAHE LT, 201 TERILHMERICRAEMBICH DR LI-RILBADHERICE W T/ER
L L-BRMEZENETONDE, ZNODEEIE, 201 T1FERILHMEZOFREEDEMIC L ZBTEEED
BTFICEVELCHEHEINTEY (Terakawa et al.,, 2013; Okada et al., 2016, Yoshida et al., 2016, 2017,
2018), EREDFEIH S5KIA~EH D BEZEL migrationhPR 5N D, WIEBHRE, ISHETE, blE, HEFTEE
DEEZELGRKEZLIRE I, ThEERBICE T 2ERBAEOREZEICERT 2 EHESINZTWS
(Yoshida et al., 2016, 2017; Yoshida & Hasegawa, 2018), AR TIF, 201 1EFRILHibERERE DRI
KEZLIZODWTERZBEBNOANZENT, BREOMEREEDREZELZHE L7,

WHE LD, 201 T FERIHAMERICILF-BERETERIL LABEMETE TH S, ZOFEIE. Rk
HHMEROREEEICEIVBIERBIINAEHEINTVZENORTREFENKE W, Vp/VsDH#HETEIC
&, BEHEOPKE SEOBERZZT —4 ICE D < Lin & Shearer (2007)DFExAE AW, T I T, FEm
ZIZE 7 —4 IZ1& Yoshida & Hasegawa (2018) %", RMEEICL Y EBE TROLEDEFERA L, "HRELE
WEIZ20TTENS2018FEXZTOHBICEWTHRE L= M>20HE 2,458 TH %,

R, 610EDHEICDOVWTEEMEDE W Vp/VsDENHE Sz, 5Nz Vp/Vsid, BERMERENDOHE
ICKEHDEEEY (71.75), TO0HEREEXTRIL, TOERSLZ—FEME (C1.65%H2 (M 1), HEDIEXS
DEHNKZVEDD, IIEXRETE LARBEOEHRMEFENIC D W TEHREERD Vp/VsORFEZ{LDERAD R 5
hiz, ZOBEBZTED/RY —VIFFITHEICE WIRILICHTE S NZKBRE (Yoshida et al., 2016) - [SHET
£ - bf# (Yoshida et al.,, 2017) - EEMEESE (Yoshidaetal., 2018) AT ELIICRABZ, TDT &
I, COMERBEEHHIERREAEORFI L LFICER TSI E2RTHI—DOERNENEEZI SN S,

B41. #%E L7 Vp/VsDIFEZE L, IREDOATE~DHEEEZ, FEOATESELZ, HORD TREREICE
DWTHRE L7z 95% 532~ d .
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Temporal changes in the scattered wave packets associated with
earthquake swarm activity beneath the Moriyoshi volcano

*Yuta Amezawa', Masahiro Kosuga', Takuto Maeda'

1. Graduate School of Science and Technology, Hirosaki University

1. FEL®IC

201 T R AR F P EF LR, RILBANES THEMEFBINERL L (e.g, Okada et al.,
2015) . HIb#AILERICAIE T 2B ALDOZHZFS ILME L, Rt A XEERERENSSERYZAL
S BRHRMEREN ML TV AHMEBO—DTH 2. ZORRKMETHOERIIEHD IS XY —RICH
L, ZSLIEAHSkMOREERBISAYI—TIIBROIYA L —2a VBT hTwd (eg,
Kosuga, 2014) . £/, A TER SN ZBERMEDOMERF KOS —FFICS HZUL EOBRRICEH
L 1 MRE OIREFGERE 2 I DOBHBNARERIRENS. 2hik, ZSIUEATDICHIET 2EEELIE~NAS L
SEDZEREICE > TELERBETHDEEZONT WS (Kosuga, 2014) . AR T, BEKEDKEE
HROBEZEICEBL, ZTORBHNARBTE INETBONALEADBBERICEDVWTHSLMEICE T
IHERMEOFTRERNZERT 2.

2. FHYLBWRAk

AR T, HRELUILFDERI XY —ARAT201TEIANH2016F11 X TIZRE L723609#1EICDWNT
Double differenceix (Waldhauser and Ellsworth, 2000) THRELZEREZAW L. £7, BEROKE
FREBETIBBICHETDLEEHIC, RETI2ERMNBOEEIAERE LK. RIS, EERBDOEE
HEHEBICEDOWT, BERMESLUEBREAN-XLBIIFEFRALEZEZONIMEEZHHL, ZOHFTOE
FURER D DR DB A AT,

3. \R

BEORDREHRKRZE (A) E—DE—2, (B) #BHOE—I6LV, (C) E—INFBREELIZEDIN
I—VICKAT B E, ENEFNOEIEGIEIRIC33.8%, 63.8%, 3.2%THo7. F/NI—VICRHIHT HERMUE
BEADTEY, (A) LU (B) IKBALTRIFRAI—RIC—HKRICHTHLTWS. (C) DHIFISR

& —DIRAICFE>THIHL TV,

e, BERBIOREERELICEULLIN-—THADORETH>TH, BRI DRFORKE - £E—2
- BRI EMOREELEZE L. 610, REEROREMRIETHEEENSHB VWS EHEDS 5
ICELT 250 H2 I EHHIBALE.

4. B

BIUE DRI FEAZECTZ2ERE LT, ERMBESLUVERA DX LBDEWVE, ZHEEORERD

BEZENEZOND. BEEDEEBROEZENRY—VICHBT ZERN I TR —HNTEHDIFLTVRW

ZelE, BRABODEVDATIIBRFEDEEHROELZHRATERVWI EERLTWS. £k, BRMAE

BSLUBRA DA LBENFIFRCHELHE LIFE, B—JIIL— TR TOEERED OHERFREIZ0.85LL

ETHBH, BEEBLOEREIIZENLY EFERICEL. UELS, BEROREEROBEELIZ, TOH
SROFEZLEICE2EDEEZONS. BASNEHREATORFLEEEROZLEERT 5 & BRI

FREBROBEEbIEEZH, WBRRAOESHIREBEING. —FH, BFERDOE— I ATEREAME 228

ICBELTHY, BERORERICEMEEREIELVERLH DD, HDWITERHRICEIENEREL A

WER - BARBEOYA XA N) ORENHDZEEZOND.

BECEORERIE, ZSLWILAISRI—DIEFIFETHNISkmICAEBET 2EHEEINTVWDS (2 -

&, 2017SSJ) . 7=, Okadaetal. (2015)ICL BMERNESI S 71 —DERICE B &, %EE/JF??’EELLEG)

BTICITERERERENFET 2. ULORAUEELEFEOREMROBEZLEZERT 5 &, BiK
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DOFEERICITHBRAENFEL TVWBHEELIE <, TRIZASERICH LBBELA & L TR S 8 W EFERITRE
FoRZRE L, BELAOREREEIERFUROBREMROBEZELZELoTEEILND.

ZDEDIC, FEWRADYI R —TICIFMBRAEDOTEENFEL TEY, RLHHEICL ZHNHOE
fEICKYRBEERNEIRERTRAZRAWVEI & (e.g,/NE - ftt, 2012) THEARADI Z 7 F v —HFEELY
TVKREE Y (Sibson, 1997) , ThZz@> THRRENSLERL, BROYA L —2 a3 v &2# S BHREME
TEENEREEN L EEAOND.

A
ARRTRIXBERMARAMERERERAEH-net DBRFK T -9 = AL £ L.
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Observation of Microearthquake around Tokuyama Dam (3rd Report)

*Takayuki SANO', Mamoru TSUKAMOTO", Hideki SODA?, Takashi MITSUZUKA®, Fumiaki
KANTOH?, Hiroshi KATAO*

1. Japan Water Agency, 2. Japan Institute of Country-ology and Engineering, 3. Chishitsu Keisoku Co., Ltd., 4. Disaster
Prevention Research Institute, Kyoto University

1. FL®IC

BILS L, WITTBUEAKEFEEE JWA) 2°2008F(ICKM L-1BE161m, MEKAE660EAM DAR
BOY 7745 ALTHD. BY LFIFEREZ)BTOEFE)| LFRICAE L, KR, FRAK REEF%
BHELTWS., YLEDICIGRERMME.RSIZRE I LEZREAE, RUEMEBE SN 2ELIMEBIEET
278, IWATIE, BKICKZMEFEBNDOHEZEHRTZ2EBMT, 19761 5MU/NMEEHR R Z1T> TE .
Afald, ¥ LTRDOT10FEERIEL72018F X TOIFKBRADOMEERAGZIKICEDE, BEKICKIHMERE
BANDHEEAMT 25D THS.

2. HESAOME

BLAIIZ1976FE L3t TRA L, 2002F(C8MHhsR, 2006FICOMRICA Y, 2016 FELARRILE L4 ATeE
St TEEL TV, BHEAIEHM MY A—EBHCLYBER T —FICEHEL TWD, 2002FKRICTV4
JVEGER (MEEHIZEA BRI HANREER) ICRTL, REICES. SxtBTLERTEREEEF
EROERHIEER D, BRTHILICUIEK L 2winFE ROt ERH %= EHICEIR L, BRICK 2BRE %=X
LT&7%k. E1IC, 2002F12AH52018F6 B F TCOERLDHTETRYT. H1ADEGEHIK, YLoixdibe Lzt
20km, SEE20kmEzTTH Y, HEMREIE35028FTHZ. KEF—TEERAIOJICEZEATY 7, B
B DO EREIZ6,864MET, BLZ5FOMEEZRMLTWVWS. LB KTIFKBOREICIEHHEN DA
{, REAORESKHBEAL, AHDKE - WBRFEAVS LY LAY A NERAITHEZRINERTHD. LUFE
DFEMIFIWADERFERICK 5.

3. WRFREIOFME

B2Z& (2, IWADEAIEEEIC K 2EIL4S LRFKMELIT Y 7R (H1&BE#1A) 2EREET25M>0.5EDAH
=W hERERE S AKX E, M2AIEKEIEDOG-REEZRT. WERERIEIS VS LICEE L TULWEHE
IR IS D BIRER IE AV, G-REIE, RKBIDDIEO.O7ICx LIEKZIX0.94TH Y, EKFIL CERMEAZE
feldi ., SEKE ORI RENERARAREICAR S LD 28 LA/ BREObES, 2L0LEEHEHZE
D DEHABE LD SNih o 7z,

4. SEICMEITT

LSRN STOEUEARRE L, EKFIROMETEICEHBELAEIERDOONALN 7. ThESFAT
2019F A 51F, IWAD2EAIR & Hi-netD3BRRDRHEMSNIET 22 & TCERF—TEERLWVEFW
BREREARRTEHREICBITLE. BAEICOVWTIE, SEOSRF—TtERORBRERE LERER
HBBROEMEITATHMTZ2TIETHS.
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Uncertainty quantification via large-scale 4DVar data assimilation for
frictional inhomogeneity in a slow-slipping fault

*Shin-ichi Ito"?, Masayuki Kano®, Hiromichi Nagao1'2

1. Earthquake Research Institute, The University of Tokyo, 2. Graduate School of Information Science and
Technology, The University of Tokyo, 3. Graduate school of Science, Tohoku University

MTEDEBIMTEBEBICRET 2EROFRICE > TSN, TOHHEE. ERDOMEBERERZICHT
DI IMRFIEIC L > TEMRICERIAS NS, LALADYS, REOHEES L. ERFEOERNATE
—MICE Y, EE-RGEEREEZRE LIBEE E FIARES K RRLI2EHEZTT, TOLH, TOLOIBHE
MONTEESR 2 BUBNICIEMRE T 27-HICIE, TBRASNMEEESNRIRY 57OICIIERFEDOER LML
EDHBENED] ZWEL. TOREEOWLE(RHEEN)ZFTMI 2 IcLY., TEFNICTFE—ICSH
LTWEEBERED EOMODETERMBERICEFS L TVWED] 2EBLETEIENEBRLRBELDS,

T—YRMbIE. I AL —YaVETILERAUAT I ERS IFEHIEDWTRA T 25ERMTHY .. Nq
AERDMERENK - M2 &ickY., BEEEITERVRORIMREL/ NS XA -9 ZERENHREDHTE

Y. TOREEMETMETREICT %, BFE. T—9RAILDOTADLETH KR - BESPHMOKE ERA
BEEAZLS. BFRMERNZRKAORAEMRYEBIBELTE L, LHELAYS, BEOT—YRIFE%EIR
HIRRIZETHWONEZRBELY I 2L —YavETIVIGERTZI5E. DRITOMW] IC&Y, EFIVEH
DEHBHEICH L TEEENMMEASHOEBRRENICIEBRT 2720, RENLHBEMERO T CHEBES LUVZDFR
HEMAERICTEMT A ENMBOTHEICARDEVWIREEAEATVWS, COREABRT -0, EE

Felt. [IRFRICBIZDTHOT—YEIEFETHZ 4 RTEDHADVaERKESI ., RO WICED
NZZERCKHEES LSUTRELASEN OEMRICTEMT 2HF LW —YREILEERBELEL,2], 2D

T —4% E{bFiEIE2nd-order adjointik & MIEN 2N AER DA OMRETIMT 2FE52HAVSEIET. 7
WEHOBHEICKE LAVWHEETCORERMTMAERTT 57480, KREYI2L—2aVETIICHL
THRENBRFHEETT IR ETRD T L ETREICT %,

AR TR, COFHRTFT—9RLEER, SHRKERO—RY vy TREEA BB LEH@)ICTT & D AMEEN
DEFDOHICEB LZETIVEBI (AT, BFBETIV)ICER L. 20— Y v TOEHE & ERFEDEEARY
—MEDTREEYE DEREFANS, COMBETILCTIE, BEAE LT, BEESVWARTREZTH MW TN
HEFERHE L MEEARE ICKE L-REREBKEERUIAZ AV, REZHORRA & L TagingllZA L
%, S5, BERBKEERAICEFNDINIA—YE2EEICKELLIGOERE LTRD 2 & TEEREMG
DEBKEMEERET S, BRELTIDETINIE, BESGHREEHB+N\IA—9BE2EHIHEOETIL
IZiY, BBEDOT—9RMEFETIERYERD ZEHPRERBARBERS I 2L —YavETIVERS, AHRE
Tl COMMBETILDYIal—YarvhoERIN-EZELZORBRERREBRUNALET—9ELTHL
T. EROFRT—vELEEERAVET—9EILETRWV. Hb)DELIIC, RELEMBEHNHNEIRT 5720
DIRSA—YEGE LV FOFEEMETMT 2, ThiCEY., RY Yy TOEHEE/NRS A —YEBIFOR
MEHDOBREEEILLT Z, BADT—YRIELFEEREI—ROARES I 2L -2 a VETIADIGEITRET
HBH, FEROICIIHMBEEOERBEEORY LT TR, ZOEHLY DM TEEORY—HLERL
EAREEERERETIAEADERIHEFETE 3,

SE R

[1] S. Ito, H. Nagao, A. Yamanaka, Y. Tsukada, T. Koyama, M. Kano, and J. Inoue, Data assimilation for
massive autonomous systems based on a second-order adjoint method, Physical Review E, 94, 043307,
doi:10.1103/PhysRevE.94.043307, 2016.

[2] S. Ito, H. Nagao, T. Kasuya, and J. Inoue, Grain growth prediction based on data assimilation by

© The Seismological Society of Japan - SO9P-23 -



SO09P-23

Seismological Society of Japan Fall Meeting

implementing 4DVar on multi-phase-field model, Science and Technology of Advanced Materials, 18,
Issue 1, 857-869, doi:10.1080/14686996.2017.1378921, 2017.

[3] K. Hirahara and K. Nishikiori, EnKF estimation of frictional properties and slip evolution on a LSSE fault
-numerical experiments-, JpGU2018, SCG53-17,

https://confit.atlas.jp/guide/event/jpgu2018/subject/SCG53-17/advanced, 2018.
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High-accuracy mechanism and non-double couple component
detection in the focal area of the 2000 Western Tottori
earthquake(M7.3)

*Yuto Hayashida1, Satoshi Matsumoto?, Yoshihisa lio®, Shin'ichi Sakai’, Aitaro Kato®, Group for
"0.1 Manten" hyper dense seismic observation

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

FH 2 IF2000FICHE L ESNEAITMESRAESICKT1000mOES #5%E L. 2017E38H 5K EMBE
BET o> RELEMEBEOARY NOANWZILBERHELLEZ D, FTIHY TILBTE+DICERAT
TRVVEBEDI R T4y MHAEIE. XIVEMHEICHESE S Nz, #EfE, 2019, JpGUICH W T, tensile crack®
BEBEEIRETDIET, FYTNAY TNBEDA NI LBEWRET DI ENTETWS, FIT. &
R TlE. #AM, 2019, JpGUTERTINTWS M Ry M EBWT, Matched filterik (MF}%) #BWT, <
FEEDARY MERBL, §7IVAhy TIVBEFRST T Ay TIBOMETHEAEZES I 2EME L,

AARTIE. 0.1BREVATHESNH1000RD L TEIM S DMEE DERRFLHZ=FER L. TV 7

L— MtEE L THHE fs, 2019, JpGUTEMENT WS ARV AL, ANy MRHEEEISET L 72188 F
BN LBRA[BD20% LU EE Lz, EHIC, MELAEAARY MIDWT, BEFRARTHRIIICKRERZID 5+
THWORTEEEARZE Y., REREWVERRROES ZOROKEAZEZAtZFE L, REHS NIV MO
ER%E, AteTV T L— MEIBOERMEN D, YRI—AXY ME (MEZE) ZHAWVWTHERISRE L,

TY7L—MEEREHOHIER 3 BE T, MEA. MEXICL28fiz1To7, ZORR. YRI—AXV M
HECRELEHMEOEREZRET DI ENTE L, £t TNThOAARY MIEWTHRARKRZHRISRICT
VIRV FIIRTIET, TVTL—MIBERAL—THEEDA NI LBOEVELBEST DI &N TE
Teo BT, FESTILAY TILES DEIGDEWICE > T JNVEHEICHERBAOEN NS VWARY M, X A=
ALBIEIANY NEFERTE,

A AFRIETK26-30 FEXEHMZEAMPAMARRE [RE - BRAICLMBTORERREE I 700D
Y/OXTOMBEEDOMIA (RER:1TT B 3RE HFS26109004) IC&>THRSNhFE L,
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Stress tensor inversion in the focal area of the 2016 M 7.8 Kaikoura
earthquake, New Zealand (2)

*Miu Matsuno', Tomomi Okada', Satoshi Matsumoto?, Yuta Kawamura?, Yoshihisa lio®, Tadashi
Sato’, Stephen C Bannister®, John Ristau®, Martha K Savage5, Jarg PettingaG, Richard H Sibson’

1. Research Center for Prediction of Earthquakes and Volcanic Eruptions Graduate School of Science, Tohoku
University, 2. Institute of Seismology and Volcanology, Faculty of Sciences, Kyushu University, 3. Disaster Prevention
Research Institute, Kyoto University, 4. GNS Science, New Zealand, 5. Victoria University of Wellington, Wellington,
New Zealand, 6. University of Canterbury, Christchurch, New Zealand, 7. University of Otago, Dunedin, New Zealand

ARRTIE, Z2a—Y—F YV ROEEBILBTRELALAM IV SHEEMBTRE L., MEOX D =X L@E%E
BERETDIEICE>T, AEFMBRDINHIBE KD, AEMBELTRENZ(EBETWVWEIBEA, BT
MRV ZF>THHLTVWSAREMENH 270, AEMEELTRELEREAN-ILBOXELRTT S
WERH D, TD7=H, Hamling et al. (2017) THREINZ20DMBETILEREX HZ X LR E DKaganf
(Kagan, 1995)#FAWT, MiBEMLTREZE TWEEEZONEZREELRMYKRW R, ATV VLAY
N=Tarvhi{Tolk, AEFOMEEBAWERAT Y VILL VIN—=T 3 VDR, Townend et al. (2012)THE
LN TWERREARDODRARKERAH AR ZFT -, FAEROMEZRAWZRAT VIV, vN—=T 3 v DfE
R. EEBEILERDLondon hillki[E HiE D this > Kekerengui B E D g Tld,. KaganBDRRMEICIKSTREL
HEThrEBR G o7z, FRKEFGKEBHARIEIE L ZNTISETHY ., KEFICOVWTELNTWE AR
ERZEDLLRN >z, FEDERMETIEIVHEN DBEILTSHA NN=Ya v aiTH>ER. EHO—
Rt TIEMTBE DS NIBAEE SN, FORE TRAERICERBOBYNEL TWAEHESNS, &
B, AEOERMEDOHBCAEROMEICOVWTEXANZALBEEP L TLRELEBRABEEONS &
SICL. BICHANWEETOISABAHET 2HELNH D,

We study spatio-temporal changes of stress field surrounding the 2016 Kaikoura earthquake rupture in
the northern South Island of New Zealand. Data from 51 temporary stations and 22 GEONET stations
were used. Data collection was from March 2011 to December 2017. We derived focal mechanisms using
HASH (Hardebeck and Shearer, 2002), By focal mechanism solutions of earthquake, we estimated the
stress fields of main shock before and after Kaikoura earthquake. We used SATSI (Hardebeck and Michael,
2006) for stress tensor inversion. By using Kagan angle between main shock fault model and each focal
mechanism, we remove aftershocks on the faults, and perform stress tensor inversion. We use the fault
model of Hamling et al. (2017). The stress regime after the main shock in the areas near the London Hill

Fault and near the Kekerengu fault are strike-slip fault type with S orientation of "N115E, which is

Hmax
almost same as for before the Kaikoura earthquake (e.g., Sibson et al., 2012; Townend et al., 2012), and
stress tensors before and after the main shock didn't appear to change after the earthquake beyond the
estimation error. In some areas of the south near the hypocenter of the main shock, the obtained stress
tensor inversion is of this area. As a future study, we plan to obtain results of a stable stress tensor for
before the main shock and in the area near the hypocenter of the main shock by increasing the number of

focal mechanisms of earthquakes that we examine.
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Spatiotemporal characteristics of aftershock activity of the 2011 M9
Tohoku earthquake

*MEITONG DUAN', Takuji Yamda'
1. Ibaraki University

1.4ELC®HIC

KENRET 2 &, ZORBEREEDICRENFELET S, Omori(1894) &, REMVEHLRAMENS
DFRFBEFFOHIICLHEI L THP T B & 2RRE L, TDRUsu(1961)IC& Y. REH & EBREORERIE
nt)=K[(t+c)N-p)I TEL KIAEBENZ Z EAPELMNE R oz, T I TUIRMED S DFRREERFE. n(t)IFBEAIERFRE
HIcYMER. cIAERDEVKRETHY., K pERETNETNREBEFHOERS EFERBICE Z2REHRDD
BHERIEBTHD, REVPEREEEEBICREIRBR TSI 2R, BRRLTIE—RIC

0.9~ 1 5REDEZ LD I ENMONTWVS (Omi, 2015) ,

AFRTIE, 2011 FRI AR FHMER (LT, 201 TERILHEELET) OREEEBZHENTL. pEDZE

BAROEHERAND &I, 201 TERILMBEDOMER Y 9% - EFIOMEBZEE & OBEEZER
ERR

2.7—49 & L UplEf@ikER

[EFICE>TERNMRESNAHMEDD B, JLiE34.0~42.0E. HiR141.0~145.0F., R
0.1~90.0kmDEFE TR E7-2003~2018FENT I/ =ZF 21— K (M) 3.0~9.9DMEARIFTICHER L7z, BB
BEAEBE - BE1.OEZEDNEEICH T, SNEEHT201TERILMEOREDpEEEFTL. ZDEED
axKkDHE, ZOHER., plEIF0.47T~097DEEE B ENALMER DTz, KRDpEDEELHEE LT
linuma et al. (2012)IC & 2201 1EFRILEDHERE TR Y 9% %Fig. 110K d,

3.FERE S USROMT

Fig. Ta&k ¥, 201 1TERILMEBEOKR TR Y IHILER (F8EC5) BLUTRY DIkimEs (B7,C7) T/hIApfEs
T EDNPN D, TNSDEBHIEITREALD, HBRHBKRERDIDLWED, LRI Z2KRZTOHDOREICHEE
T2 [REORE] OFEICLY., BHNTLE DpEAELNATVEZONE LIAWL, ASBETEPR/INI L
PIENBOLNTWVWEH, ZOEETIZF2016FE11822BICM7.4DMENREETWS, TOM7.AMEDREH MR
HEICEENTVWSH, MpEIELNEEZIONE, SRIE. ThODHELERYBRWEITEITD
FETHD, £LBEEETIE. HEOREDRE., BIARICKZRFHNEEZTVWARWL, $%&IE. Nakajima
and Hasegawa (2006)IC& W B LN/ AKEFET L — N LEEDFESI DGR EESEIC, BITHEERKVIAAL L
TplEZBHIT2IEE2EZILW, HIC, KEOEBITREMBM L. pKEZNZENIZDOWT2011FERILHE
DIRYDHEPHERIOMETEE S LEL., REREOFHICL VESBHPAALERETVEZVWEEZT
w3,
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Figure 1. (a) Spatial distribution of p value for aftershocks of the 2011 M9 Tohoku earthquake, whose epicenter is
shown as a red star. Black contours indicate coseismic displacement at an interval of 2 m derived by linuma et al.
(2012). (b) Temporal characteristic of earthquakes that occurred in the area B4 shown in (a) from 2003 to 2018. (c)
Relationship between the elapsed time from the 2011 Tohoku earthquake and the logarithmic number of daily

aftershock log10 n(t) = log10[K{t*(-p)}] in the area of B4. Slope of the purple bestfit line shows the p value indicating

the temporal decay rate of the aftershock activity
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Spatio-temporal clustering of successive earthquakes in Japan:
analyses of JMA catalogue

*Thystere Matondo Bantidi', Takeshi Nishimura'
1. Tohoku University

This study analyzes earthquakes closely occurring in space and time in Japan in order to clarify their
characteristics. We group the earthquakes that occur in a given space-time window from a target
earthquake into a cluster (i.e., a group of the earthquakes successively occurring), and count the number
of the clusters. To examine whether or not these successive earthquakes occur randomly, we compare the
results with simulations in which earthquakes are set to randomly occur in time (but same in locations).
We analyze shallow earthquakes with depths of <= 70 km from Japanese Meteorological Agency
catalogue (JMA) for the period from 1998 to 2017 with magnitudes (5.0 <= Mw < 6.0 ), and compare the
results to those that was previously determined from the global CMT catalogue for the period from 1976
to 2016 (Bantidi and Nishimura, JoGU 2019). The results show an eminent homogeneity of spatial
clustering behaviors around Japan for both global and regional catalogues; and the spatio-temporal
distribution of cumulative number of clusters exhibit similar features in logarithmic scale. Earthquakes in
the magnitude range 5.5 <=Mw<6.0, are found to be triggered at the distance between 60 - 190 km in
JMA catalog and 70 -210 km in the CMT catalog within 365 days. Furthermore, within 365 days, the JMA
catalogue shows that successive earthquakes occurring close to the target fault account for about 3% of
the total number of earthquakes around Japan. These consistencies suggest that the JMA catalog can be
used for the analyses of smaller earthquakes with magnitude of less than 5 which are not easily analyzed
by using global data set.
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Estimating seismic moment of inland earthquakes using the Hi-net and
the F-net record

*Tomotake UENO', Tatsuhiko SAITO', Akemi NODA'
1. NIED

HMEOREL, WMBRICEBINTEZAEMEE (BH) PEBEMNCE T, ISHEFELLRWVWIEENETEAANE
T BZTOCRERARTIEN KRS, hEFHICL2IFEBUTAHAMET 2-0I1C1F, HBWEDOREHRS T
TR EEEHOHRBEERIMEET— AV N ZORMEMB I EDNEEELRSZ, INET, BRBEDTH
ELAEMIEULDHEOHEE—XA Y MIOWTIE, EHEHMESRNE (F-net) ORKFT—92HVWTHE
INEE—AVRINTUVYILDILEMEINTWS, LHOLADDS, MAKBEDHEIC/R S &, F-netDEASBRE
PO —VEBOBEDOBETE— AV N TV YILOHEIRH#ICRZIEEHY, HRELTHEE—X Y
MASKRDOENTWARWHESEHZ, MAREBOMEZHIFRHNTHE2INZNLY RKEVHEEHFYREL
BWhigEH 270, NMNIBEBEOHEE— XAV N AHETEIEEEEICRD, I T, AR TIFER X
BEDEWHi-netEAWT, SSROZERRARY MLHASM3IZADMEE—XY NDEIE%. L, BADRAE
BICEITZMEE—XA Y N ZOREBOHEEAHAT,

BWET—4%132013FEM 5201 7EDSEMICFERS THRE LRI 20kmLROMEE Lz, HHMHEICTHL
T, EREHA100kmUROER R %80, M EBIE LASKEHFICR LT, FEBOIMFEIN S 108
BOREADYHELT, BEAARI MLEEE L, 5612, Y1 MERISE L IEMERS L USKRORBRES
HEL, HEFOEHHLRBNEELEEDOSERELBELZREL TERARI MLEHELR, ZL

T, w2ETIVERELT, BEHERNOIRIBETHIMEE—A VY MEHE L, 02ETILOHEIC
&, O.THAS20HZE TDARY MUIRIBICH L, Y7 FIL /A XEM10BULEH B T—9 2RV, &

o, VEBMETROOLSNTWVWEIANZXLEBEEEWVWT, E—XY M FUYILICLE, 510, EAEE

B -RBEABRICCAEEDV ) v RIIRYDITT, VY RBIZKOLNTWEE—XY M TV VILD#MBN%
Kb, EE—XV NEEE LT,

2013FEN 5201 7EDSERICE W THRATELMIZ S ADOREMEDR, HI5%i < IC74 5281 9EDMME
E—XAVINEWETEZIENTEZ, TNODEREFNetDE—X YV MTFUYIAYN=Ua VIl >TKD
LNTVWARHEE— AV MEWLBELAEZS, MEOERFE—X YN ZFa—RICHBEL TO.1+£0.1712E
THhol, £z, NEMBTRET 2L, Hi-neth5KDEMINSMADHEE—X Y bOBHAETOSNEE
fElE, Fneth SHEINTVWARMEE—X Y NOBHMOI ) v REUCHERTI.8EEL Eh o7, TDEDIE
EIHDOHIBTHEZEE WD LVITTLA2L2ENICEIESICEET S, DI EIE, Hi-netTOAMEE—X >
NEHETEALMAY S AKRBOMEZENEL DHELTVWEIEEREBLTWS, HinetT—9 D SHEL
T-M3 7S ZADMEE—A YV MEFNetTROSNTWBEMAUEDMEDHEE—XAV a2 EHTHRMLE
&2 %, HEAPICKMEDH > 72 UNPERCAREMEDH > 721U, FHhAER< &, FIAIEILEERIR
HACKERRNES, RERBEEMENSBHLED, SfFRAICREFIREBRIE LD, XRSCREEmMEBL
ETHEE—X Y FOBHMN ST ) v RHEY TIONMEBAITWE Z EAGD o7,
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Aftershock areas of inland earthquakes in Japan

*Sachiko Tanaka', Tatsuhiko Saito', Akemi Noda'

1. National Research Institute for Earth Science and Disaster Resilience

AMWENRET 2L, BRIECPZDOAEAIDTIE, 5IEHE, SRORENRELETSS. %, REORERIELEL
HRZE—EY/NEVD, BIMNAREZELSEDZ LI BREVWRENRLETZ2HELHY, REFDED
YOREIZ, REREORKUEPCPEEHEDOSREHET, REFDHZIM IS LTHBOTEETHD. REH
DENY IFELS D LHEENMTON, FEORENAEWIERBENLEL L2 EANERSITWS (FIx
&, Utsu, 1969) . AR TIE, EFORRELMET -9 2AVT, BFRISTOREBERICOVWT, RE
DAY ZeD THRES L .

AWEHET -4k, SEF—TREBICLZERY X b (1997F108-2017F12H, FE30 kmiL

%, M2.0LlLE) THB. v I v 7% (Frohlich and Davis, 1990) IC& 37524 v 7R (BEZeR]
DZHFET km/day, BSZERIFEEET10 kmLlR) %17V, BEETRELAMSSULEDMEEST IS5 X 412D
WT, RAREROHEZARE, ThUBROHMEZREL LTEERELEL. £k, FERTHEOREDERSH
ICDWT, 2RTERDHEIREL, I5%ULDMENEETNEEHKRIEHN 2 KD, REHE L.

ISRV TNBICLY, 26DEE (M5.5-7.3) I, 2055, HMBEOMEIL15@E, &
ThEEBERDOHEIZ10E, EMEBEROHEIFITETHS. EOHETRINTWVWELIIC, KEDHREHNK
EWIEREENLL RBEANER SN, QRDSFTOKR, KREBOEE (S) &HMEREOREIC

i, log(S) =0.97M -4.15MEFRRAIB SN, ThiE, Utsu (1969) IC& > THEFHOHE (M5.5-7.5) I
DVWTHELNERERK (logS)=M-4.1) ¢Hh—HT 5. £/, BIThEEREOHE (log(S) =0.83M
-3.46) ICHR, HHEBEOME (log(S)=1.12M -5.01) DLEENLL BBEANH SN, =L, &
ThIFBROMEDS B, 1998FERFEHEDOME (M5.6, S =59 km?) &&U2016FEAME

(M7.3, S$=2220km?) FHIABICEVWREEZ#>TW3.
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Spatial-temporal and seismogram characteristics of foreshock and
aftershock activities for tsunami earthquakes

*Yifeng Liu', Yoshihiro Ito? Kazuaki Ohta?, Satoshi Katakami'

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

ERMELEREEINSHEEINDE T/ ZFa—NICEEL T, KERERIBRBINZHBETHSZ, Thw
Z. SAEERTEE - SHASh2EENNS K. FROEZEDBETENIC ORI YIS WEHERDEBHEA
EREBIDAREMEIDHZ, LHLADNS, ERMEOEUEFIZ, BEOHMEBICHARTHRL, ZOFMARE
EANZZLIFEREPFLHTIFRWL, AR TIE, EEMEOREA D =X LORERBICAIT T, EEHEDH
EBLURERIGERMELAROBEHERITHE (R =ZF1—KR5UL) OEEERIITZIE2EME
T3, BIC, BEICRELAE3IDDEBME(=HS 7 7(1992/09/02, Mw7.7) - ¥+ 7 E(2006/07/17,
Mw7.7) - A2 47 4(2010/10/25, Mw7.8))DRIE - REEEI ZARICDWTHRAEEZIT> .
[E LIS, ISCRUSGSHETAREINTWBIEAY O/ D SMELVICREFZH 2HHE L, BEENEHD
AT o7, TORR, BICZHS I T7AEORERICIE. BRI SH10kmBEN 7-F8E TMb5SRIE DRIE
(1992/08/10 06:09:20 Mb 5.2, 1992/08/10 06:34:14 Mb4.7, 1992/08/11 05:23:51 Mb 5.1,
1992/08/13 08:41:17 Mb 4.7)hTUDHRLEL TWVWB Z &EMbh o7, £/, 20FER(1983-2012)DiEH ¥
AOJICRINZHEFEICOVWT, BEMEOEREZDOE LASESSEOEEBAZ1EXNATHEIL. &HEEIC
DWIHERHE 2R, hEFH s REEESRICEDETMLAKR., ZHhS IV 7ERMEORELHD
FTIEBBENAEELTVWE I e DD o7z, FIC. ZAFTVTHEOREICEL TIE. FIE SR CHEERN
TREFREHPAIROEEICLE L TERICR 2 EMHI N, £/ ZASITHEOARERERICIEK. &
EDEREMEDRIEFEEICYA I L—Y a3 v ERAlE N,
BRERCTAM L= 3 UABRASINAEERICEEN 2 HMEDRFICOWT., B (CERME) ODKF &
&L, AELAKROFEISENZNRAEL L, EREMEOHEEAEIKIEIRISHS YUY O— R LT,
T Z T, AEEMN(11.245°~12.245°, -86.866°~ -87.866°) THLE L=MELLEDMEICK LT, AEEAE
MDA DOERImOREIRIFICH L T, BAEEFICNY RNRXRXA 74049 % (0.0170.1Hz) #ELAD5, RE
KESVIRDBRAIRIBOLLAZKRD, TNOSDEALE L, TORER. BHICZHS I THEOEEBRNTRELE
3DODME (FIES/11(Mb5.1) & £E9/5(Mb5.3). 9/6(Mb5.3)) AEEMBEDARE & RRDIFE
(4000kmU AR DEGR R CEREHOEIMNICHEWVRIBLLDEN S A 3) 2RT &b o7, Thik, 2
EHEDOREBER & BRIGERME & AROBFEETRT PR/IRBELMENRKE L TWATEEETERT 5,

© The Seismological Society of Japan - SO9P-30 -



Seismological Society of Japan Fall Meeting

Poster session (Sept. 16th) | General session | S15. Strong Ground Motion and Earthquake Disaster

S15P

Mon. Sep 16, 2019 5:15 PM - 6:45 PM ROOM P (International Conference Halls Il and Ill)

[S15P-01] Two-sensor microtremor SPAC method: potential utility of imaginary
spectrum components
*lkuo Cho' (1. National Institute of Advanced Industrial Science and Technology)
5:15 PM - 6:45 PM

[ST5P-02] Migration of seismic scatteres before and after the 2016 events in
Southeastern Korea
*Muhammad Zafar Iqbal1'2, Tae Woong Chung1 (1. Sejong University, 2. Microseismic Studies
Program (MSSP), Islamabad, Pakistan)
5:15 PM - 6:45 PM

[S15P-03] Seismic response change of a sand soil after strong motion, revealed by a
laboratory transmission experiment
*Tsurugi Kakutani', Hironori Kawakata', Shiro Hirano' (1. Ritsumeikan University)
5:15 PM - 6:45 PM

[S15P-04] Identification of Nonlinear Site Responses of Vertical Motions Using
Strong Motion Records Observed at the Ground Surface
*Toshimi Satoh' (1. Institute of Technology, Shimizu Corporation)
5:15 PM - 6:45 PM

[S15P-05] On the liquefaction site distribution of The 2018 Hokkaido Eastern Iburi
Earthquake and the examination of damage rate by recent earthquakes
*Shigeki Senna’', Shigeki Senna' (1. NIED)
5:15 PM - 6:45 PM

[S15P-06] Consideration of seismotectonic province map by multivariate analysis
for sophistication of probabilistic seismic hazard analysis
*Kozo Onishi', Takashi Kumamoto', Kyoko Mori® (1. Okayama University, 2. Geospatial
Information Authority of Japan)
5:15 PM - 6:45 PM

[S15P-07] A preliminary waveform tomography for the Tohoku-Oki area of the Japan
Trench, Japan, based on a land-ocean unified 3D structure model
*Taro Okamoto’, Hiroshi Takenaka?, Takeshi Nakamura® (1. Department of Earth and
Planetary Sciences, School of Science, Tokyo Institute of Technology, 2. Graduate School of
Natural Science and Technology, Okayama University, 3. Earthquake and Tsunami Research
Division, National Research Institute for Earth Science and Disaster Resilience)
5:15 PM - 6:45 PM

[S15P-08] Estimation of strong motion generation area source model during the
2018 Hokkaido Eastern Iburi earthquake
*Susumu Kurahashi', Kojiro Irikura’ (1. Aichi Institute of Technology)
5:15 PM - 6:45 PM

[S15P-09] Characterized source model for evaluating long-period (more than2s-)
ground motions during the 2014 Northern Nagano earthquake (Mj6.7)
*Yasuhiro I\/Iatsumoto1, Ken Miyakoshiz, Kojiro Irikura® (1. KOZO KEIKAKU ENGINEERING Inc.,
2. Geo-Research Institute, 3. Aichi Institute of Technology)

©Seismological Society of Japan



Seismological Society of Japan Fall Meeting

5:15 PM - 6:45 PM

[S15P-10] Source and strong-motion characteristics of the 2017 Puebla, Mexico,
intraslab earthquake (M,, 7.2) based on a waveform inversion
*Yujia Guo', Ken Miyakoshi', Masato Tsurugi' (1. Geo-Research Institute)
5:15 PM - 6:45 PM

[S15P-11] Estimation of strong motion generation area of the 1985 Michoacan,
Mexico, earthquake
*Hiroaki Kobayashi1, Kentaro Motoki', Kenichi Kato', Tetsumi Watanabe?, Naoya Ishikawa?,
Yoshiho Kawai® (1. Kobori Research Complex Inc., 2. Chubu Electric Power Co., Inc)
5:15 PM - 6:45 PM

[S15P-12] Strong ground motion simulation in the Tokyo metropolitan area of the
1923 Kanto earthquake’ s strong motion generation area
*Fumino Suzuki1, Kenichi Kato1, Tetsushi Watanabe1, Yusuke Tomozawa' (1. KOBORI
RESEARCH COMPLEX)
5:15 PM - 6:45 PM

[S15P-13] Examination about setting of outer and inner fault parameters for near-
fault records simulation at the 2016 Kumamoto earthquake main shock
*Toshimichi Kido', Masayuki Nagano2 (1. Tokyo University of Science Graduate School, 2.
Tokyo University of Science)
5:15 PM - 6:45 PM

[S15P-14] Friction law for shallower region than the seismogenic layer: Application
to characteristic source model
*Yuko Kase', Kiyoshi Irie?, Kazuo Dan?, Haruhiko Torita® (1. GSJ, AIST, 2. ORI)
5:15 PM - 6:45 PM

[ST5P-15] Implementation of a forward scattering model in the Numerical Shake
Prediction scheme: a case of 2016 Kumamoto earthquake
*Masashi Ogiso1 (1. Meteorological Research Institute, Japan Meteorological Agency)
5:15 PM - 6:45 PM

[S15P-16] Seismic isolation system for furniture
*Tesshin Noma', Syuntaro Hayashi', Ken'ichi Arai' (1. Sakae Higashi High School)
5:15 PM - 6:45 PM

[S15P-17] Characteristics of strong ground motion records in the Kochi area
*Nobuyuki Yamada', Makoto Okubo' (1. Kochi University, Faculty of Science and
Technology)
5:15 PM - 6:45 PM

©Seismological Society of Japan



81 5 P'O1 Seismological Society of Japan Fall Meeting

Two-sensor microtremor SPAC method: potential utility of imaginary
spectrum components

*lkuo Cho'

1. National Institute of Advanced Industrial Science and Technology

WENT L 1 FEETSPACEN BRI NDIGE, BEALIC3EOMES2#EELAT LAPAVWLSNE Z 1%

W, LHL, 5 LEMEIDEISEHNERETHNITHEE2ETER SN 287 L1 2FHATE207T, &l
FNEKRBICHIETES., CNICEELT, BHRERBEE P I ETEAGORENH EZINPT LB ATEE
MAEHINTWS. LHL, REAEIBEIIMISIERSNIBREBICIKETSZDT, —RNLERELAES
DITEE L L.

DEY, 2RTVLA OBEIEZFENTICIIIFRANLRBBESEAICL 2EHBOERIOXNDIBELNH

5. COEBEDDICFIHTREMEEEELTEEZVWERD1 D& LT ISPACARYZ ML (JE—L YV
—BEEDAMEY) OEE] B’HD. SPACARY MNLDEERILMEIDRENZD A MY / 14 XICET S
BHRESUCLDICRADEDHEDNHS. LHL, HESNZERIELONRVEDHRELHS. ZDLOR
BERE A IREEIE, ERETILARWVWAEDHIC, EEMNATMARINTVWARAVWI ENKELBBEEZONS.

Z I TCAMBETIIBEIORSIGE LT, RABEIEAICHIGEDERIE—TRAHLEABELIC3ADES %
BRELAEBEDOT7LARLIEIMERKBITEILOR—RMNLKRESE—%28BEL, TOLI AKIMFICIHTT
2R 7 LA OFEAMSE, SPACARY MNILDESERAWTHRET T 2-ODERETIVERRTLE. ZOETIL
&, BRlT—92RAVWTHIIEIN GREIR) . AR, BRT—9Hh5EB35Nn3287 L 1 DSPACREEE
HMOBEBHIEARROERBETIVICEWBRKBRINDZEEZTRLTWVWS.

AARDOERETINEEBETEE, EROEIEI T REWEE (BHERERE BBROBEKICIKET
%), WEIORKHNFIEE—FAISERT ZEIAEHTHI &, £ L TSPACKREIE—KRICB/NTMicsh s &
EABND. —H, EEOHETTENTCMEIWGE, VB—AEINSEIRT 2 EHINEH L TSPACREL M A
DBRFMENTWBET—R E()EABICIEW=OSPACREIZ /NS FREINTWAWTS—XD2BY B$H 3 &
EZ2bN3. ZOBE, EMOBEREIHSSPACRBOMEEAMET 2DIXE L. ZOFEOZYMIC
DWTIE, BERDT—4 2RI BEFEFTRL, AL X (EFR1m) OFLA1400@H 512557 —4
£y MERWBEHRIELEREL 7.
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Migration of seismic scatteres before and after the 2016 events in
Southeastern Korea

*Muhammad Zafar Igbal'? Tae Woong Chung'
1. Sejong University, 2. Microseismic Studies Program (MSSP), Islamabad, Pakistan

Crustal heterogeneity related to seismic fault was revealed by spatial scattering difference by coda
envelope inversion, developed by Nishigami (1991). This method, however, has not applied to migration
of seismic scatters due to difficulty in detecting the appropriate time of change in tectonically active
regions. In 2016, the M, 5.8 Gyeongju Earthquake (GE) may present temporal variation of southeastern
Korea because this region was stable area without M5 class events over several centuries. After GE,
seismicity increased and the M| 5.4 Pohang earthquake occurred in this region on 2017. For the period of
before GE and after GE including origin time, 97 and 110 earthquakes (M2) provided 590 and 818 coda
traces, respectively. These were recorded as vertical component on 196 stations. In S-wave coda
observations, numerous seismograms showed large amplitude reverberations caused by reflections at free
surface (RFS): 214 and 378 for the period of before GE and after GE including origin time, respectively.
Coda time window avoided RFS by shifting starting coda time as 2 times the S-wave traveltimes, which
were originally as 1.5 times. The maximum length of window was <40 s as the S-wave traveltimes, which
appears to be limit time to reduce the effect of multiple scattering. The residuals were averaged in
windows of §t=0.5s. The study region were selected for 35.5 to 36.5°N and 128.5 to129.5°E with a
depth of 50km, and the volume was divided into 202010 blocks with about 5 km on one side.
Heterogeneities of each blocks were obtained not only S-to-S-wave conversion but also reflection at free
surface from each source. The ray paths were obtained by ray method for the model with 4 crustal layers
with S-wave velocities for 3.29, 3.45, 3.85, and 4.55km/s separated at depths of 5.1, 16.7 and 31.9 km.
The observations were solved using the simultaneous iterative reconstruction technique (SIRT). SIRT with
iterations of 2389 showed the remarkable difference between before GE and after GE including origin
time (Figure). Relatively high scattered area correlated with topography for before GE, regardless of
Gyeongju and Pohang earthquake zones which are land areas within a radius of 20 km centered on two
events, respectively. This correlation became weak for after GE including origin time, and the higher
values were observed for the earthquake zones. This variation may reflect the effect of two moderate
earthquakes.

This study was supported by the National Research Foundation of Korea (NRF) grant funded by the Korea
government (MSSIT) (No. 2018R1A2A3074595).
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Seismic response change of a sand soil after strong motion, revealed
by a laboratory transmission experiment

*Tsurugi Kakutani', Hironori Kawakata', Shiro Hirano'

1. Ritsumeikan University

§izLwIC

BREENC & o TREHBRDOMEREE LIEREROE— 7 ERENMET T 2R EDMBEHDOEILAR SN S
BN D B, £DEILIZD W TSawazaki et al. (2009) (. 2000 F SEEATMEDRELFKEAL. 0D
OA—4ARY NLEED SARAEER ISRE B OBIBERBMOE—J7EERNMBE T LA E2RH LA, X, #H
DOREEMNITE—VEFREHPEETZIEEREL. BARBISREEINTVWEZRO0—Y1+3I/RE
DELRZERHLTWS,

20—51 IV 20T A NOMBREOELEZEBRT I LiF. MEHOFACEEELRS, LH

L. BEHBICBVWTIEARERHEAWVD O, REREBICKEL CTHBSMBENSEBTLED, ZhicoW
TiE, BEREE=9 ) VI TE2ERERDPEMLEEEZ S, BIZ. EARRTIFIREOR I PREHARE D
I hO—/IEEETH S,

EREERICDWT, TenCate etal. (2000) X, EE50 mm, K300 mmOMARVEBEREAREIC—ER
BIDEMER A IMA 2&IC, —RTEE BRI TARORBOEREIREFE ($93900 Hz) DREIE100 HzZIED 2
A—TEBSEMAE=ZY) I $52&T. AHORIRERBOEBET AL, ZDRKR, BFEZHN T THRK
BICHIRBERBIITICE 22 EBMELTWS, LA L., T4 U JEH e E CEARIRERELIA DR
BHEICOWTIEBRONTHE LT, LYEBEHTHUTIVNENH D, BB, ETHRICEINERO—51F
SO ZDFBIIRARIEITET AR VDOTHIEY I 2L —2avETITEDE#LL,

DEDZ EDLRAETIE, BEMEBEHBICEEE 452 2EMEERL, 0Lk, QEDE=S) VS
BiTof, EZH Y VTICAHWSSweeplEE 212 WIRLE A% Z & THBESM%E EIF. SweeplESD®EE %L
&7,

S§KEBRAE

7L 2HR(40x40x20 mm) & EICELY (1772 R85 (150%x280x165 mm) ICEX30 mmODEIL Y IL & LiAH
Bz, CNIIIEMERAELAEDTHZEERKIC. BROEICEENVUMIZEER (z—H—) O
EUZOEDOHAW BB ICAFFM CATENAEHAELIEEI L5872 -DTHE, TDE. ELIYIL
DLEIZEI75mmDY Y AV ESALWAREZ DO, KPBEEELZWEBAERKRL. IRELY Y —%2WE
RERICEEIC, BILYIIEBEDERM»SEHEZ10mm,. 40 mm, 70 mm®DEFTICAT, A2, ASDIEICERE L 7=
(=1) ,
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sinei(0.1 kHz, 1700 mVpp)%=#&YiR L (Sweep 843 —sine29r—>Sweep604—sine24—>Sweep607—
sine24>—>Sweep604) WEICAN L,
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ERERICLYBONLEMEREEDL S5SweepEEDRRIGHOERLY H UL EREL, BWEHY 1 X IIH
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ZHRITDIENTEL,

Hl ZEREECHTE,
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Identification of Nonlinear Site Responses of Vertical Motions Using
Strong Motion Records Observed at the Ground Surface

*Toshimi Satoh'

1. Institute of Technology, Shimizu Corporation

PEERFICIT B A IERIAL L, BELBZOKFEICIZIZOHENAOND I EIREHBESINTWVWS. LTH
ICDWTIE, BELHENOZOHELNBEEICHAOND I EERLEFRIEDAEWV. KAFRTIE, UTDLD

IC, KiK-neti#8REEEKICED E, ETEDOMBIBRFEDIEFRIMIEDEES, HRTO L TEIOE R HNEE K
D LAEERTOMIRTHANTESIEZRLTWVS.

1997~2018F DKiK-neti&EIZHEN S, MR TDIRDEHRDHZRAIEEA300cm/s*LLEDT — 4 ZREE)
ELGERLE. MEEREE TYARY MAE OEHECTSHRMIER, BHEBAETES L CEEREE
HL7 ZOHER, REIFPAZVBAICIIERRO ML Y RAMELCBIEENEN >, —BOLETHOEE
EHICIE, HNUCRTEDICEDABICATY TRIC—EICR S, HBWLE, BOARICERRO ML Y KH
HLEBIEIF—TEERDZT—IDPEELTWE. FE—TEERDIEEDHETIESEVnonE IR, 1D ¥ D
BEIIHMEOREETHY, TTRHO2Z(HE)D L S ICVnonHPE L ERICPYPEARICECH AR S OGS

P, EARICECHIEERE DBAEH 7D, ZLEE—EER>TWS. H1IL, HFEARHE TVnonz
2.5cm/s& 2726 DD LETEIDEERF EETILE, THLVoONORERIBICRLAEEDTHS. 302@ED
BEHDS S, Vnonz1.0cm/s& >/ ETFENIISETH > 7. VnonhAHRADT —41£201 1 ER LA KFE
FERHEDTCGH16(FE), 2B B IXM1ICTRLA2018F /B ERIREREHEDIBUHO1GES), 3BBIXETIC
T L2000 EEMERIEDTTRHO2TH >7-. WIht, BEE7THYTHS. M1D2016FERMERE
ERIEDKMMH16(F) X, RAEENAAEZ WL, ZOEDIHFDSIEVionh BEERICIZH Z AWDY, ik
WMEDHRTIEVnonH5&EE, 6FBICKEZ Mok,

Vnonz1.0cm/s& > FBESH DR ICH T BHERDARY MNLibE, BEBFDARY MLEDOEHSE & FEY
HEREREDOLE AT o7z, B2IC1E, & LT2018FbiEERIRFEEDIBUHOT &£ 201 6FEREAMEARE
DKMMH16% RS . BEBDKFEEDARY MVHH/H,O#2 5T, ETFBDARYT MLLEV/VEBEE &
R ->THY, ETEIOMBIEIEEMICEIERFMEDLH D Z &M B, Vnonz1.0cm/s& 7 > 7R EENIC
&, BHROFELIAONE. LD >T, RO LTHOREREHOBRL S, LETEIOMBIBIFIFIEDIER
HHEOEREZHITEEEEZALND.

20, ETFHOE—I7RBREO1/20BKRBTEICKEEBDE— 7 BKR#ENH 5. £7-, Vnonz1.0cm/s&
o REENCIE, KESE ETEOIEERFORFAGH, LICMERIBFHELAHONE, 5

IZ, VnonAKREZEWLETEIDORERFICIEK, EARAIICHIRBORERE—7%, BABICPPROLVWE—S
EEDRELNAON. ThOoDREIE, BEOMRGRRE - i, 2017)D@BTICEDL, BOTILAYY
V— (R OBETHD. £, TREMHBETIE, BRLEFICEYEBIBIREL, KEMRTKE
EDO2EDOEEBMTLTENRET 2 LARRTEERINTS Y BIAIE, KIB - BT, 1994), D
MR KIRIEIFICHKE LAAREEDLH S, L, VnonhE L2 EERFEORIRICET 2B - MR
ALERIE SR DERETH S, Vnonz1.0cm/sE R > LBEBDV/V, I, BRBEN HHBE%ZMRE, 10HAZE
LT TRBEELYKEWHENE L, FEMETIIETLETEMNERT 2 &b o7k, V/V,D1EHE
DE—Y TOBREHICH T 2RBEIDLIE, FHI7ETHo. T, R2ICRLELDIC, ETFEDOV/V,D
E— 7 RBKRMD1 /20 RRBTEICEET 2 KEHDODE—ILRNILE, BEBLYUKRZVWGEN SN >K. 2
DEDIC, A4 LA49VI—PETRHBEICIE, KEEEEFRBFRICK > TE, BEEL Y HBEENAKE
K RBGEDHoT-.
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1£#&(2015)Tld, 201 1FERI A X ¥ HiEDTCCH16DBIEIEHM A BEBD L DICBE A =15

A, BEEF7THEISICERSAVWZ EEZEBRELTWS. HE - f1(2017)TIXTCGH16DR FEEMN S, 1L 1
G —DHEDAHRMEEEHLTWS. AAROERNSE, TCGH16DEE7THLSICIEF I LISV

O —IC & BIRUMBIBEN TS L2 EEZ 5N SB. H20OKMMH16TIE, V/V,OE—7ERED1/20ERK
BTHB08HZICEWHR D DE—I 8B Y, ZOREKEHIZVnonz1.0cm/s&éR>7TF—9 DD ETHRHLERBKRT
HY, BYREICEESELLTREENHS. 2 - #1(2018)1F, AT TORWEHI K E H - 5B IEH T KA A
%<, KMMH16E B TAKAAFENT EERLTWS, BEOKEH M TIE, HTFKUADEZEVDRE
ERITTERBOER 7 (NILKERET)DS M LA 9V —IC & EEHhBBENRE AMERSICHEE LT
AR H B,

HEE - RFRTIIKIK-netiR BT & T DHBEEE, [IRTO—TEBRERZAVE L. BLTREHBLE

7.

554 A e 20180906 at IBUHO01 ---=-- 20160416 at at KMMH16

KMMH16 n - m— & —— Av. of weak motions at IBUHO1 —— Av. of weak motions at KMMH16
—— Av. = Sd. of weak motions —— Av. = Sd. of weak motions
20160414 o8
100 | 1321cmys? { 100} 653cm/s? ‘

58.4 "

KMMH16 . e 10k

10F
20160416 g .

H/Hg (NS)
H/Hg (NS)

1 ol 1

25.9
1510 ] 0 —— 7 1| YT | O —

20180906 ¢ ,

100 F 930emis2
b

37.5
AKTHO4

20080614 5

H/Hg (EW)

60.4
TTRHOZ2 ___.Ally o

20001006 g g

40.0

IBUHO1

1 ™V ]
20180906 o ()

. J E ‘ . 05 1 2 5 10 20 05 1 2 5 10 20
0 10 20 30 40[s] FREQUENCY[Hz] FREQUENCY[Hz]

X1 HNHETVnon=2. Som/s itz T E2 BEEEFEEFOMPIZHT EMEDRIANRS +
FTHOFEERER (B EETIFR). O  ILHOBRE (¥, VL, ETFTEOE—Y L FTOREHR
FhH Vnon[om/s], BEOFHEKERE [om/s]. D12 OBEHDKEEHD 1ER, 2HFEBDE—2)
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On the liguefaction site distribution of The 2018 Hokkaido Eastern
Iburi Earthquake and the examination of damage rate by recent
earthquakes

*Shigeki Senna’, Shigeki Senna’
1. NIED

Tk 3 0 FALBERIRREMETlX, ZRARE 7 28R LcEER 2010, KEFROE/NEH B
5HBFRBRAIOAERFHICNFLEVEETEESBULOBRWENZERIL Z0D% < QMR TRRIEDSFKEL
7=, BEFRICAMEICL 2RRIEMK[ROERIZIToTVED, T—IYNEFOEENRLDTHo>7. ARRT
&, BNMERRDIBFTRES SICINEL, AMBICL BN EHEREZBES L. T, ZTORREHRUSED
&, BEYWEFONELBERDS, EFORRENFRE LALMENSRD SNBREFREERE DLILE - 1R
AEfTok.

R RIFMERERICERY SN BT HERCPHEASH/ AR IOEMREBEMEBER, &

U, GoogleEarthh SARINTWRHEBERI SHAIMY #1707, EBbthazRR{bitmE LTWS., &
1=, RMABESH S ERREBEDBEREINELL. ThODT—FICEDE, BEDHEEBEHKICK
250m, #50m, #25mA v Y aBMNDT—4 %R L. BRI REIL5301 R/ THY, X v a1 $ULE
(21102, 2982, 4915X w2l 5.

BR1ElE, BRMAEDEEGSHEU LDBWENDH > <EER] - ZFE - THOHET - BNEHETRELT
Y, WEARDINEWCERELTWS. T, ERMWALENTVLSD, EESHPEOBENICEELON
MIETERELTHY, XKEFATREIERDSH70kmDBEB DBEMLY, BXRBRAITIRIERNSH
8OkmEtNAARIBTOMETEHERREAR Sk, HRTEBRIREN S IEHE50kmI EBENT WS A, RIRE#HK
SHREOHRODERSITBERARBERLFIE AL, EPDOHMETEHRRENMEI UEMICKEIRELTWS. B
WEEARICHD E, KULEM - O—L6H - AEEHR - REEHTHED S REL TV, KLILERT
DRRIEE, FEAEDIIRETEARMETHS.

RIRERERICE L TIE, BEIC201TFRILMFRFFEHIME & 2016 FERAMEBORRIED T —4 & U iRIK
EREFAHER (75T T1—) ZERLTVWS. ZOHERZSEOFER 3 0 FiLBERIRREHEDRIR
ERELLHUBT DL, FEOHMBETT — 9B DRVIEDED, EEDENKRELL>TVWBEMLSH
B0, FIFAMNLERED o, SEREBBYREDHT —F O - RN EDDIFETHD. FLT5
T4 —DEOHRBEEEEBELKECTIIE EDBEROFAEZEDHTWNS.

AR TIE, F3 0 FiEEERREMEDORRN EMROBEDIL, BEICKRE LIORREREREERX
(7390714 —) EOHEBFEZITV, BROZAMEZRATITFETHS.

<HiEE>
RFTO—ZRICEAL T, MASHBESTERBEFMOBALELR, HEIKEZOZFEEKICTHAVELN
. BYHEOBRICOVWTIE, MRHEFEEBALIVRERHBVWZLZVWE, BEREMICHEHEEZRLETY.

<BE >

- RRER - NERTF - KA - LBEANE, BEORREHEE AR E A LRRIEREROKRETT, HAMES
£MEKXE, 2018.10

- RBER - NERF, T3 0 FIEERRREMEORRIL AN E TR, BAMEZAMEKX
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=, 2018.10
- RBER - NERF, EEOBRRKIEBRE 2B F A LBRRIEBEEERDOKRE, JpGU2019, 2019.6
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Consideration of seismotectonic province map by multivariate analysis
for sophistication of probabilistic seismic hazard analysis

*Kozo Onishi1, Takashi Kumamoto1, Kyoko Mori?

1. Okayama University, 2. Geospatial Information Authority of Japan

AATIZ 1995 FOEERMEEME (M,,,7.3) DFE%E E > NMNFICHERERREERT (LUK, MHEXR
W] WD, ) NBESIN, HEOHEOEBDOLHIC, HEDRABELPHEDOHES L VFDHRDLE RATT
bhTwsd FIAIE, HEKXER, 2018) . ZOHT, WMERLRICIIRERTHDEMBENERICIEN TS
59, MEBVEEOHENRELR [FTHERABE LICC WHE] (&, EICEROREIGHT, hERE,
SHRELNET DI LI RERLD, HWEHE L TORBERENAET I TRYIRD 2 & THMEThTL
5. ZDEE, BAT—IDOMEREARMBT BICHIoTIE, HhEMEESICEDE, MWEFHOHHUILE
LI BEEZONDEEICEKD LEETILORE, LI, BEHZWVIEHEFO—E@EDEE % X REH
ICHZFEDDIETIDRENBREEARD. TNODETIVICHL, KORDOHEZRSHICDOW

T, Gutenberg-Richter (G-R) BN SBESNZREBE EXPATRE LB IRAAEMEDREN S
HENY— RAFEEEINS. #£-oT, BIZEOTMFEICDOWVTIE, hEMEEEE DL ICKDT EHhH M
ENY—RNETREELREE LS. HEXRBOMEEFRMBICS T2 NERBAMEOFOERRLREL
IC< WHIEDFM T, ERIFH (2003) OEMEFEER 2 A2 EIC LZBEERSICMAT, H2X2HATEH
AIMERAGC-ROBBREZRIZDICTITIRAVE WS THEREZET H7-0HIC, ERLY BAREALMESE
XoEBMTHRAShTWS (HEARE, 2014) . —4A, 5 LAMEMABEXSICOVWTIE, BRORE
AREICNEBYT 2EMBEORELSOLIRERADEEICTEMEN KD Z LICHMA, ERMOTHERENIEZELLE
BRB2ETIED RIS NDEREMENH 2. —7FH, BERSETICHEZFS% E7I)LLT Bsmoothed
seismicity®& X H (BlZIE, Frankel, 1996 : #EAEE, 2014) TH, BET HHMEOKKAFZEIL, HhEH
FIEEXDDREICENLTWS. 2T, WTHICE SHEMFEEN N BNICTEMEINTVWIRELD

Y, SEERENEBEERLENZZHIC, EENRT—9 EBENAFEIOEANENY — NIHHOEEL
ICEBT2EEZT.

O LA EMEEEDEEBREICEENR T —F EHFNAFEAOBALLFRE LT, ®EEIFH (2010)
Kumamoto et al. (2016) IC Kk 2 EEMNAMEMFEBEXOL1EIFONE. ThoDERTIE, EHEE
T—%, WMEREET -4, BFHEBHISCODE—XY NRHET—%, HEFINSDE—X Y MNREET—%
DADDINF A=Y HAWVEERD DN EIT o7, RWT, ERSD/RICDOWVT, ELHIEROD 2K

Ay anBHICLEDHEEEERTEEEEIC, BONARERDICH L CHEFEE OEELMET L. B
FEICIE, MARDZEEMNICTOEDIC, COERPBRDISBEFEEELEAVEZI IR —DHETV, &
Ay 1%BBEOIIRI—ICDEL, ZO2HEELISH L WHEMAEEX S %5 L 7=. Kumamoto et
al. (2016) OEMFBER D TIL, AMBRICEWVWT, FIZIXIERIEFH (2003) THEME & NP RE
BIRMTE® %, BEXOERE LTTIRAL, FRESEHMBTICARRINS 1 DOMEREEEX E LTW
3. ZhiE, &M (2013) I & 2 REEM BT A WV CABNREHFKN % NRMICIT > TEDIC/NRELR T
BADRWETEEZHEEESNTHY, Kumamoto et al. (2016) ICK 2 EEMAR D FEZNEMN LB S A
DFEKKRBETEZHEMAEATEBLTWVWS. 7L, INLDERTHVLNAENRSA =4, BROKEZ%
RIEEZEOHATH I END, AELEETILOBRBELRDICRBMTETWAL -, HIX

I£, GNSSEHIT—4Ic& B ILUEEHEHH (Nishimura and Takada, 201774 ) (FBEESICERBINTS
59, L= F I NI 2ORMADOHTHEICEEL ZHZRKOMBEMEICET 2EAYABEMEICEYT 258
MiE+aTlEas o k.

ZZT, ARRTIE, NEBZABEOFOEREZFELICK WHEOMENY — NIMOEELEZBENE L
T, ERDEHEET—4, hEREET—9, FEHBLOSDE—XAY MNRIHET—%, HEFFIHNSOD
E—XAYV MNRHET—4IC, BRSH, B, HBREBEVSAEAPHAKEET I A—95MA T
T—HICDVWTHEINANEAIT> T, FicRhEMEBEOX D EHATe. AARICLZT—9BLUFE
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ZRAWSHZET, RODBERZRHEDENRENMES 2 &, A—RORICETRMBEEFHOBREENIELS L
PCREAEFETOL I LERT 2BEOXDEFICDOVWTHRATRETH Y, HEREDERERLICET S
RAHMNELONT.

© The Seismological Society of Japan - S15P-06 -
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A preliminary waveform tomography for the Tohoku-Oki area of the
Japan Trench, Japan, based on a land-ocean unified 3D structure
model

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

1. Department of Earth and Planetary Sciences, School of Science, Tokyo Institute of Technology, 2. Graduate School
of Natural Science and Technology, Okayama University, 3. Earthquake and Tsunami Research Division, National
Research Institute for Earth Science and Disaster Resilience

EAHAHEDOHEN S OMBIREMAEET 22 & 1F. REBOMBRPLPFACEWVWTE, TLBRBECHE
DEREDH - REMEBRELMRITZIATHIEELADH LS, LHALEAAATITBERBEO L S ATIR
AR EROBEAm S, HERRENEWVEKBCHBENELREOTFRUESIDLSHOBNSEBRINSHE
W3 RTAHEMAF > TWDE, ZOFRHERICIVEHEREIEDOND R E, MBRICIIRZLAHENH
% (2 1L Wiens JGR 1989; Okamoto EPS2002) ., Z#L T. TOEEAEEL L VEAICIIIE BTN

BRICERENRLET ZHEMENDH S (Okamoto EPS2009) , AYBEMDHEICL Y ERDFES L HREMIERR
ICHERBNARRENFRET ZHFEEWMINTWS (Takemura et al. EPS2016)

ZITHRIE, HEREA/BARE Z EORAHEFETCHRRETE 2N W) MBEFEREOREICERYHATE
1o RALHMDMEICEAT B2 4 DM (Okamoto et al. EPS2018) Tid, FELEASTEONAREREE
HETHLREWICOVWTIZEARIOMWEEL L, PRSI ICRE LER CIEEABIMEELU L TIIBERY
PREFTHY., HEINIZERUBLEEETINEEBENTH 7z, LHALREERNASA—9E5AVTHE
BHOSEBAICOVWTIRBRMNMBETIZCEERATEL, ThIISKEEBEETILOBEN KL TIEAR
WZEAERET S, SHEEBEIRAMREEEBRRT IO, ZOMRICEAIHNISHIBRROMERE
GEERSTDECHREZEH -5 08EMELH B,

Z ZTAMETIE, it TCORBEBMEEL CORBREAALIE2ZE2#BMELT, B MNE
T274—ICE>THBEETNERRT D& aHA D, APRTIEK-NET, KiK-netDREENRH T —4 &
F-netDEBERE T — 9 2FMABT %, AARIEUTOLIRRAT—IUh64R3, (1] EEHEAIRTEBLEEST
I KR TIE, WEET IV (FBE GSJ Open-file Report 2000) . J-SHISIEER AT — V2 (BER - fth
NIED Technical Note 2009) . £E—RETILHTEEET IV (BEAR) GEFAEMIEHEELRE 2012;
Koketsu et al. Proc. WCEE 2008, 2012) %##BAL T, ZNhETHAHIPAVWTCELBEETILET Yy 57— Fh
L7z, [2] T EHE : Fix H'BIF L 7=HOT-FDM (Nakamura et al. BSSA 2009) % i\ CREBHS 3R TS
ETIDE ETOMERBEH EERT 5. [3] FAMTHRMT : F 4 12X L /= First-motion Augmented Moment
Tensor f&47 (Okamoto et al. EPS2017,2018) IC& > THIHIETI DL & TOWMENRSA—FERET

%, ZOFRRIBRNASA—IDEFHA Y N=2avIlBVT, BERSNZREAHOSEE (RKERET
BU) ICMA T, PRAEHGEDHD 5K 2 MEAMRERRT ZEBML THRITT 5 ENMFHTHS, hic
LU HBERCERFARMREDRHRZEAPERBREMICE > THERT 2 I ENFAREERD, 4] BRE
H—RI BENRSA—YERRTI-ODRBREH—XILETTaA Y bDAZE (Tanimoto GJI 1990) IZ

SO TEHET 2, AR TIXARBBEEOA—RILERA WS, BB NES T 71— BRBEROBEERE
HTF—HEL T BEA—FXILVEZAVEERNES 74 —%2FTL. BEETIORREHAA D,

AR TIE. ERDOHOT-FDM®D < ILFGPURSKR (Okamoto et al. EPS 2010; Okamoto et al. GPU
Solutions to Multi-scale Problems in Science and Engineering 2013) %=#Ad %, stEICIFERIK
TSUBAME-3.0%FIFd %, KFFERDFDM/NS X —4& &, FHESEFHG05km=x422kmx=104km, & FEfR
150m, LERRREKE0.39 Hz TH'Y. GPU (Tesla P100) (F56&E A& H Wz, KR TIL F-net& KiK-net® 3t
128 RD3EDER/RICL T, LRBD/IRT X —FIC& BHOT-FDMEE % &5136EEME L 72, SHERR I
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TSUBAME-3.0014/ — R&FBLTI15HEH7 Y 1.5, HIEFET—994 X3 1518H7-Y421GBT
HB, HBERTIE. FAMTENTICE > TRIEHFDZVWHEDRBEER/NZA—4% (E—A Y TV VI - BIREF
IR - BRAIE - RER) A2HEL. TOHERREZAVTHELARED -SRI OFHCEREE OB
"t BEITEFEMNESS 71 —DHEERRBEAZRT 5.

iR AR TSR ERMFRAOEE T —4 (K-NET, KiK-net, F-net) #fISETWEEEXL

oo TIEERK. BIXERERMHERR,. WERAEMBHERLOMF T -9 EBETETIAEFBAIETWEE
XX L, AARICIIRIZMEREMBIE (16K05535) #FIAIETCWALEEE LA, BLTREHWALE
ER
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Estimation of strong motion generation area source model during the
2018 Hokkaido Eastern lburi earthquake

*Susumu Kurahashi', Kojiro Irikura’

1. Aichi Institute of Technology

TAE LI
2018%F9H6H3M 74, LBEREIRREME (Mw6.6) D"REL, RAEE7TNILBEERR CHAIh, B
Eo@AILEER TR, LEBEOHLE TERAINE, ZOMEIX. EREINIZTkmEIEEBITEWNIZEHE I MDD
SYPHEICKERBNARAS NI LIFKREHEEN, /o, ZOMBRE. BRERTORHEMEITREL
ZENEHINTEY., Wh3HEATRET Z2HERBABMELDT IV M= XDEBWCKSBFEDR
=)V T DBEBREICDOWVWTERT 22 L1E. SEOREBFRAUCSVWTHBEICEETHS, AFRT
&, REOBEEFOERA WX LDMEAEBME LT, REBENS ) —VBEECRICEK VBEEERSE
(Strong motion generation area: SMGA) DA 1T > 7-.

2. BEBOFH

BRI NIRPORHE LT, BROBMMBOHKDI26 TRAEE158cm/sHMERIENTH Y, FFBICKEHN
IWARREAFETH . T, BROILEICAET HHKD127 (K-NETIESD) TIE, mAIEE
1796gal (BXNDEKIE) Z2&RALTHY, F, PR EEIDDRBENERTE 2,

3. BEFERET I OBE

3-1REBENREDORIERB R DOHE

BAESZICRON 2 3 DDKREIE. MEBERENOKMEINEZEDERELELT. TD3DORKBFEOHBIRAY
BRET2Z2ETILELT, BBMS Y —VBEHE (rikura, 1986) IC& Y 3DDBEERIGET IV 2 HBET
%, ELOHIC, BEBENBROBRIERBIERZHET 2, #HEEHZEIE. BRZEUKIK-netitsdh D 4 EAIRICH W
TRBEDSKEDILE LAY #5HELY . back-propagationiC & W ZFDRHE T BIFFAHE L=, ERAEIE
Asano and lwata(2012)DX =AW=, BB DR TIE, BIREEIVEELLZD. TORFEOEGEICIELE
1B FHEET )L (Koketsu et al, 2012) ZF W, 7. SIEDILE LAY OFEAIY ICIE. BAIEE
ARETIVICK A% (FRih - db)il, 1994) # R W,

BB K RFIC & 2DDEZRAVWAEERBREDRESF (BRI, 2018) #5EIC. 3KOMEE%
BELRE. TORER. KB IIEROBHMOEIT AV M, KREE21ZEBEIT XA Y b, RE3IIHREST AV N
DEBEHEESINT,

3-2 BRI —VEBEICLZEEEBERETIVOEBE

3-2-1 EXRMEDOHETOHE

RIC, BERMEOEBEICHETE2HET 5, EXRMEIL. SMCGANFERIEILAICEET DI ELLENE
N—DFODREZER Lz, ERMEDETEICIE, OSMCGAEERMEDEREMNAL., QBZRMED X H=
ZAADPERBDOANZZLEEBLTWEZ E2EHE L, ABEDA DX LRIZ. AKX (2018) IC& BHT
BELICHITE2A NI LBOERE=FAL,

EEEBAETEIR. BRARS MUIEE (=3t 1999) ICKVERMEOI—F—FARHAHEL. A
Kooy vETIUNLER L, BRNIC, EBOERME (Mw4.0, EFRFEZ34.3km) IO ERME
(Mw3.7. BIREE41.4km) ICBWT, EEEBABRTEE. 1.69km% 0.4MPa, 1.21km° 5.0MPa&
o=,

3-2-2 SMGADEREE IS TEDHE
REICRERMNS ) — U BECEICK YSMGAERBEL /-,
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SMGAD/IRZ X —41%, BLADLEEH., SMCARDIKIZERBADAME. WIRCREEE. ERBEDS1 X541
Ly JEANRT A= L T, BREEEERERORENR/NERZETIVERS . FMEHIE, =Efi
(1999) %#HEIC, KiK-nettiFDERHFICOVWTIFIMEE T o RO—TEEMER & L, 72720, FEROD
HEN D DUREMDH ZIKRICHT (K-NETERRIRDEE) ICDOVWTIE, FREOHENIHICK WEERFEE
MR DORKRESE L. BITRRE LABRRIIZI1 28R, BTN REREIL0.5-10HzE L,

RITOIER, HES N3 DDOSMCGAIKEROmEA, dbfl, RIICHAEBLTVWS. ZNETROIEHANRTA—F
|320725MPa, SMGAE&IZ136km°THh o7, HEE—X ¥ M ESMCGAOERD R — 1) v 73, BEDR
=)7L YEETRNHAETH /2. Zhid, [SANRSA—IHBEFEOHELN EFTVIEEELSLT
W3, BB, ISANRNTA=IDIESDVNTWVWBZEICDWTIE, BESWEEDTWBREIBTHBD, BRD
FERDHKD126IC A 5N 2 5#M A /UL R 1d, SMCGADIKIEDETAMEICHY, WhpEdTFT4LIT74E
TADHEEEEZLONDS. FHLERETINICOVWTIE, BIEHREMBITEEDS.
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Characterized source model for evaluating long-period (more than2s-)
ground motions during the 2014 Northern Nagano earthquake (Mj6.7)

*Yasuhiro Matsumoto’, Ken Miyakoshiz, Kojiro Irikura®

1. KOZO KEIKAKU ENGINEERING Inc., 2. Geo-Research Institute, 3. Aichi Institute of Technology

T.EC®IC
2014F11A228BICHRE L -RBFEILOHE (Mj6.7) TlE, HRMERTBHHHIBETEB I8 > THI kmD X
BRI Nn: (BIZIE, A -, 2015, BER - b, 2017) . ZOHMEOERMEIXILIER -—BEADER
HFHEORMBHAOVMBCTH oL EHEEINTWS (MEARES, 2014) . Hft - b (2015)IFHFRMEMBE L W
FEANCT~2 kmiZEE N - TFTRAIOBEE R R (NGNOO5ENGNH36HER) THONEFAMNEERTENSE
N % i L7z, KAZMOEEZ @SR E EICERABTREEZTRL, EBOGCNSSHBE & & AkD
HRATH>7. ThLDBREHURDEME SHRMBRIEISEVNGNOOSDAMNRE L, TDLDBRELIF
MrEEHICHE>TELEEFEINS.
—%, 2016FMEFRMEXRE (M7.3) IKEVWTHMRBEMBEATN, % OBEE TR S N EERPH
5EUH L 2 BRI XK AT UHIHETE S (B, 2016) . ZD &K D BRKALEAILEEXERICLMGA% 5%
T35 ETIHETREE &N (Irikura and Kurahashi, 2017) , E#OBEANINFTICZ <RI TWVWDS
(Bl I, ANB - B8, 2017, B - fth, 2017, #8FF - ft, 2017, ¥t - fib, 2017, ‘B - fib, 2018, B - A8,
2018, /hgv - fth, 2018, EE - fh, 2018) .
RBEMEARNZHEICOWVWT, ZOEFEDKAZMEEOREABMES %2 TMTE 2EBREET IV 2R
L, ZTOHREZERBL TV Z &, MEOMEBICLZ2BENFULEZZ LTEETHDIEEZAONDS. £
T, ARETIF2014ERFRILBOMEETRIC, KAZMNEZSURAR CHLUL) HEEHFTHD/ZHD
BFHEERETIVOEELARA . MWEHTMFEILKEHFESE (Hisada and Bielak, 2003) =AW 3.

2HMHIEERET IV

W B E D AR X Kobayashi et al. (2018)&BE (2, FEEX1 kmAEBICERZENAZRELRE (K1) . #&
ELZERBIEEST kmEU%IE30°, FNLURIZS0°TH B. AT OEFHLERETIVIESMCGA L #iBZERD
LMGAN 575 EHEDE L, SMCGAELMGADRIENR/NT X —F 1B - fh (2016)%25&IC, SMGAD Limldk
LMGAD Fif & —ER TR L, ZDFEZIE3kmeE L7z, LMGAD LRI B ISRBEEICE D thRMBLAIE &
MRESLTWS, KX X IESMGAA8 km x6 km, LMGAA'4 km x4.6 km, R EIFSMGA, LMGAL %12
Tm& L. 54 X914 LIESMGAN 1.2, LMGAIX3® T, LMGADANRL. D& > LRtEREIEEIA - b
(2018)D A Y /NR—=T a3 VERE HLAMMTH 5. WIERIA R IEPanayotopoulos et al. (2016)IC & 2 EIRAIE
&L, BIEBEGEHBEEILERE - b (2016)D2.3 km/s%&RE L1,

B2/ZNGNOO05 & NGNH361Zk D EHI2FY LA L DERRIKRF & GBURF DR ZRd. mAittmst, REREOD
BEREEIIREFTHY, BADEFRICDOWTHKAZMPISE LAY B IEBRBIRTETWS.

3.FXEHERE

RIMEBEEEDORARDKALZMZECREAY MWLLL) HESE, BEXEICLMCGAZRE L 7=tk
ERETICIHMMERIGETH D I & aR L. §1%, IMCAZEURHELLERETIVOBERLDEZDICE, Z
BIMAZUDHE DRIV EEEZONS. TOHEELT, FIZE, EREFEEMERE L RFELEIR
ETFINERVTIEHME L 2 ZZEMREMDH E, INSARTERRAS NAMBEBOEBIEITF LS.

SiEE

AARIXREFAEFHTOERIOFEERFHERSH AN REERTE (WEEMEIC K ZHEHOTHEF LD
) BEILLDIBRRD—HTHD. HMEET — Y IEBH KR ERMARAAOBREER M (K-NET, KiK-net) D&
EF—49ARAIBETVWELEEE LA BLTRHWALET.
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Source and strong-motion characteristics of the 2017 Puebla, Mexico,
intraslab earthquake (M,, 7.2) based on a waveform inversion

*Yujia Guo', Ken Miyakoshi', Masato Tsurugi’

1. Geo-Research Institute

EEE, 2001 EE=FHE (M, 6.8), 2003FEZHEHNDME (M, 7.0), 2008FAFIEARILEIME (M, 6.8)
RE, BEHETCTMIREDRAS TRAMENIEARELTWS. INHOMBIXEARED T L — MERMEIC
AT, LIELISBEWIESPHEEALAOLTEL. ZOLI BRI TRMEOREE T A DD DL
ERETIOEELICEVWT, BRAAEZMHLTERFHMECEREEZEZMITL, TIHNOBONIERICETS
MREZ—DOTHEEZEREL, ThEREICETINORIIAEAERD I ENEETHD. AL, 2017594
19BIC X £ JFhERDPueblafETDRT M50 kmzEIRE L TRELLHE (M, 7.2 ; L& TPueblaith
Bl EMR) 2WRIC, BERFEHKERAWEERA UN—U 3 VXY BHRIBEORZEEMNTARY Z#E
L, EREMEICOVWTHREILE.

PueblaittEld, bK 7L — MIEHAALIARTL—MORIED T Sy RATTDERICEWVWT, BHIFISA
(Melgar etal., 2018) ICL > TRAEL-EMBREORAS TAMETHS. BRI 590 kmiF EBEN/-Pueblath
BLP120kmIZEBNEE A T2 T 1 T, 200-300 GalDHwRAINEE, 20-30 KineD R KRZEE % 1
DHEEAHA SN, DIFEMNS0ME, BHENI70ZDWHEN . BHAShEKRRKINEEDEIE, O
BORZ7HMEICH L TIREINEMEER (Garcia et al, 2005) S5 FHEINZEESSCRFHBLT
W3H, BRDIEERZER (3 - 2, 1999) ICHERZEMIW., T, ZTAREDEIFFICAFOY

T 4 72 € TGarcia et al. (2005) DFAMEL W £ K E L,

AFBRDOERA VN—=U 3 vk, KEDHDILELY, AFZTDEX (Hayes et al., 2018) #ZEL, K60
km - 1836 kmDILERIERIOERMBEAZIREL, WIFIM L1V R - 8FREEA v NRN—U 3 vk
(Hartzell and Heaton, 1983) IC& W iT o7z, AF Y OEIBEBKRFE (UNAM) KW AF LAEA13ERSAD=HKD
INERE R & RE IR ICES L, 0.05-0.4 Hz (BH#E2.5-20%) DY RRZRT 4L d—%ELIED%
T—9 & LTEALE. 7Y —VEBRIE—RTKEXBEEEZREL, ¥ ML - #h7%iESpica et al. (2016)
DETIVAE, MEEBLUXOHIERE L Estrella and Gonzalez (2003) DEFIILAEA L, BEULRECE
(Bouchon, 1981) & k&% - EiBFHEITHIE (Kennett and Kerry, 1979) TEHE L 7.

BRAYN—YaVvORR, BREINLHMEET— XY ME6.9x10'° Nm (M, 7.2) E#ES N, ZOfEIE
GCMTH& (Ekstrom et al, 2012) 6.5x10'° Nm (M,, 7.1) L ARETH 7. 5%, FMBICL>TELNE
EBENRSA—HICDWVWT, BEICEZAMEOHMBETIVICESVWTIRESNAEBRR—) v 7RI E ik
LTEMRL, AFPIAOT A RETRERRAREDNERH SINEZERICOVWTEHERT T2 FETHS.

HEE : UNAM (http://aplicaciones.iingen.unam.mx/AcelerogramasRSM/) DR iesk & ER L7=. KR
&, BEFHREITOEFER (SN EERFARZEZFHENKERZTE (BREUMEIC K 2HEEOFMF
EDORET) B ICEEIRRO—ETH .
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Estimation of strong motion generation area of the 1985 Michoacan,
Mexico, earthquake

*Hiroaki Kobayashi1, Kentaro Motoki', Kenichi Kato', Tetsumi Watanabe?, Naoya Ishikawa?,
Yoshiho Kawai?

1. Kobori Research Complex Inc., 2. Chubu Electric Power Co., Inc

1985F9F19RICHE L X & aE(M, 8.0, GCMT) L, TL—MNERMETH P, ERHIESISEIV
2D, EREELTMRERZNMEONTWVWS., AMEICDODWVWTIE, &EZF-ft (2018) BARY MLA
YN—=T 3 VETICLYBEEESAICH T 2EBAIAL NIV AOBETAHEELTWS. LAL, SRIEHICIE
SREED2 DR TE D &P, BMEFORKA o N—=Uav@iahbd, PR EE2DDRIRYEIHESN
TW3BZehn, AMEOERFEHEZRES-HICIE, EMRENY ZEEB LIS FRBRENMIVELEEZ
b5Nhd. Z2IT, KR TIE, BROT) —VEBEICEDE, SREEDBEHAZFE,N O VA=V 3
RATIC K B DSMGAEHEE L. £z, HEIN/=SMGAD{IE % Mendoza and Hartzell (1989) (LA

T, M&H,1989&9%. ) DERA VA=Y aVENICEZ2ITRYSHEICEDCRHELERRET L E LR

L, ERHERAPOMEMBORREZRETLE. I56IC, HEBROSMCGAL S RO/-EREAEEL NIV A& BEE
e & LB - 45T L 7=,

ELRIEEEXIECOSMOS(Consortium of Organizations for Strong-Motion Observation Systems)h* 5 ERfE L

7. BEMTICEER L7ABEREFIEEREE D4 (CALE, VILE, UNIO. AZIH) OKIERDE L. ERMEG
2DBEL, TNTNhZAVWTERZITVY, B2 LU K<KHATESZIE) Z2xBNICAVWSERMEE L
. D EBY, BARRIC2DDFEENALNDE I NS, SMCAOHEIFZ2E L. SMCGADH#EIL, /N
Yy hea—YR7T4 v i (W, 2007) ZAVEMEBHRFE (A -, 2019) AW/, SMGAD
FRREHEIIM&H (1989)DiiEm &« F—m-L & L, EITRARKREF30.2-10.0Hz& L, REBROSEICITINE
ErvRO—7&7—) TiRIBEZAWE.

2DMDSMGAIZ, ERMEEEBROMERAIICENETNHRRE L TKRFY, SRR S Z0BEEREIGE AN
7 MVIZRBIFICEBIRTE . SMGALE EM&H (1989)D IR DM SRDLT AR F1IBZLLEK L
EZ2%, FRAPERABOMBMEIEDLINTVEZEDD, TLRICHTIEAWI EATREBINE. SMGAD
EEIEBEERRTDOM -S,,, ., PBIFR(Miyake et al., 2003) E LR TR PR E L, FEMHL NIVIGBEEHFEOM,
-ABSMR(IE - fB, 200T) & RTINS KKFE o7, BRfME, BROBEREIOSMCGADRAETEDEIEZ
NZN3.0MPa, 1.5MPatkF o7, Zh 5 DEIFFRILHA KFEFHMEDSMGA (FIZ 1S, &#k, 2012) &
ERZ E—H/NE W, —AT, SMCGABITTIERBRWEDDRIMBITICE DK BFEOX F> OAEDHZE (HIA
X, Mendez and Anderson, 1991) TRENEIGHETEDEL IIEFTLRESTIREREA 7,
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Strong ground motion simulation in the Tokyo metropolitan area of the
1923 Kanto earthquake’ s strong motion generation area

*Fumino Suzuki', Kenichi Kato', Tetsushi Watanabe', Yusuke Tomozawa'
1. KOBORI RESEARCH COMPLEX

1. FLBHIC

BHHMBICERBREE RIF LL1923FFARMEIZ. SEEBEVRLAROMENIREET 2 BB ND
e, HEFOBEZB/RT LI ENHKLEEETH S, EESIEMHA - MBEQOI)VHREBICEIKEE
H - BKM, 2002) A v N—=2 a3 VEMTICK WIHE L 2BRESEMRS S ERBAL NILE S & IC6EDSMGAD
LRPBRETIVEBEL. BbROBESZMENT ) —VEREICLVITMLE BBRE

M 2019) . AT, LR EEKRDAFET, HEICEDCBENMHESI N TV IS ZWRICEANREE
BiflEiTV. BEOBHEEZRFT 2,

2. PSR4

ERETIVIIHAKRIZN(2019) THEEL/ZSMCGAETFTILEAW., I I TIIHMAEAKT 5, TMtbREREICE
DCEENTMEINTVWSEE 5, HBEFILIGHEREEL S TEMERELUFITOETILELT, M
EREMRHERSORALMEE TR 2009 FH/EM(2009) 2 AW 5, IRTHTEEE T /LA 5 it
AOETOMTEEEIREELATRTHTESEETILEL, RIOANEEEL-EREEBEREA52 %, QE
IZHRRBEKEH(2004) SR L1007 (FIAIREIF) & 95, MEte9s ) —vBECEIC K Y THNERICHST
ZMEFHATML. CHSDEHIEEICERIEN(2005)DB ORI EEZR LI-EEELA5252 &
T, BZMICHROSHIEE A2 KRD S, HEIFHAI(2005)DEERE D ITREIOMDIEESKEREAVSIODE R
THB1=, T TIXI-SHISOREMBDAVSI0% AN 3,

3. FHfkER

MROBEOFMERIE. MRINEOTHRCHEED, TEROEILED, RRE2IXDRERL: & HMDithis
ICHARTKRELS, INSRBEICEDISEEELERNIC—HLTVS, LHL. FHEOEEIIEEE L
RNTL2EMISBNTHE E > TW 5, FICEEELNT7TOEEN S VWHE)IEmEY. EEENSHEI L6 E
722> TWBEHERRE T8/l OIER AT L,

4. BR

BNFHEDER & LT, AFHETIRE L TWEQECHEIEEENEEOEEERSAEMENEZI SN

%, KZ - MEEQRO18)IIEHRETOREBENDTHEMARELTCITAY V4 Y NRN=J a3V ET>TWS, %
DFEFER IF. BRI, SHE)|EEELEERRBOMERDOQEARNTMTIIRE L TLB100% &1 £ %%
KEL, ZOHMBORBROBIEERIATM AV IERIEER S EEEINSEZ ONDEBERLIVE X
EVMEBICH B,

ZZ CHEERRIOK-NETAE (SITO03) ICDWT, KiZE - MEQRO18)DAHUEBEEEICE D EMARQE
R AIRER 5 X THROMEE A L 7=, FHMEREROEEIL6HETHY ., REEHIFELNTWVS

REEVWHEREBETIEREA 72, SERIEAKROTMABMICITVL., HEICEDKEEOHBREMEZRETY
ZTETH B,
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S

MHERA, N —: BEA U N\—Ua VEBITICL2EBHETOERMEOBESNERB EERAEL NI, F
15EIRAMET RS VRY D A, GO02-01-02, 2018.

hEAEMRHEERE: RAPHESFAIMK2009 FEHERR, 2009.

PRI, DIEERF—, HEEARA, tHHZE: BEA v NN—Ya VEITICE D 1923 FEFARMEDERET I DHEE
EEHBEOREEM, BAMKRERFEG2019F K=, SSS13-14, 2019.

RZBN, Nk —: B9 EICEB LABARE TORHERZEBEDHTE, BABRREASRRSFMFEREME,
21371, 2018.

FREKSE SME T hENKREMREES (812E) , 2004,

EHEY XN ARIME(923FIATH)ICL Z2AREEFRHEET —YOREBLEESHOHE, BAMET
BPRME, F2#, %H35, pp. 35-71, 2002.

BHER, THIEES, AR HERRIC K 2 S IBREROEG, BAMEZREBEFREMST AR, B064,
2005.

© The Seismological Society of Japan -S15P-12 -



81 5 P'1 3 Seismological Society of Japan Fall Meeting

Examination about setting of outer and inner fault parameters for
near-fault records simulation at the 2016 Kumamoto earthquake main
shock

*Toshimichi Kido', Masayuki Nagano®

1. Tokyo University of Science Graduate School, 2. Tokyo University of Science

2016 FREAMEAREROERBEAHMET 2ERA VA=V a VEBANINEFTHZ < IThbhTW3,
INLDOERA YN—U a VvETICED( FAEEERETIIVOMBEIEEICRESHVIHRMEBHEDO S %
BEICRESN TV HBL TCHRAMBS S HAIIMBETIETILEEIhTWS,

5 2 IXAsano and Iwata(EPS,2016)¥ 3B (JAEE,2016) I BEAMB L HHIIIKEBICHIST 22D X v ~
MOEBRINT WS, Kubo et al.(EPS,2016)IE3DDEFH I AV MEZNLDERB I XY RO SR SEIE
BB ETILEHEEL TW3, Kobayashi et al.(GRL,2017)TIEAEAME, FmHI/IBRUE / OMEE= TT L
{ELE5MDEIT A Y MO SEBRENBIERETILER>T WS, Yoshida et al.(EPS,2017) IR AME &
BIEBICDOWTARDEI A Y M SARBZETILERLTWS,

ZDEIIC2016FREAMEBEAEZAWNRE LARHEERETNIEIS EIEAERNEBEIARINTWS,
L INOSOFRHUEERETIOERMIBNRASIA =90 ITRYSHESBLAFHEEERETIVICK 285
HEHEZ TN TWB (B Z L EBE[A,2017],AF - f1[Al),2018],#A7T - #B[JEES,2018]%: &), Th 5 D%E(L
ERET I &AW TIE,SMGAE LMGA(AR - BFE[JAEE,2017) & M IEN 2 MEREBLUXD T NV FiR
ICEWBREEDEE/NINAEBIRTELZIENDD>TE, TOEIBFHIEERETIVICEDCERE
BICH T 2BHEBEEICSV TR, BRETINOERNEBEORE TS ERBRICKE(HET IO, ERT
TILOERM - BIRHETB/ S X —9 DR ERREROECERIMEN 2 BRI D OATEETH D, BAME
DEFRMEIE/NZ XA =4 DFREICDOVWT H/ AOBOHECHMEAIL T ZADE T X Y MIDOWTIKERD A
INTWB A Z L, Kobayashi et al.[2017],H - #2[2018],Yoshida et al.[2017]), B AE 7R H | ¥E
OmEEEER)IEE & BRAMBOEBEXE P ARILEE) D ERMEIB /NS A —F DEREICDVWTIZZENIFE
BRINTULWARAVWESICBRDONS, AL, ETDER = (KiK-net#iy, I ET = ) & K-NETREA D PRS2
MkMEETHIN, TN TNOMR THRASNZEBEREIKREZCERS, INOS5DEWVICDOWVWTIE I TEE
DERICLZ2FELH 2D, BB O S EK-NETEAIIHEAMEB AR IIMBEOEHRXBEICAET 22 &
Do BMRTEEERICL 2HELREVWI EAHEITN S,

ZIZTHARE TR BREOBRA Y N\—Y 3 VETICE DK FAEERET N MEERET I AR—RIZH
ESINHEEERETIV AT —9 2 RICBEIN R ENOAEBIRT 2-00HEITRYERETIL
(51 Z 1X,0zawa et al.,EPS,2016)%Shirahama et al.(EPS,2016)iIC & B th R EMBAHZE2SB L, ERETI
DERM - MIEHEIB/NN S X —4ICE L T REEER, KAZMUSFTBEROBAN ST —RARYT 1 %

To7%,

Yoshida et al.& Ozawa et al DERHMEB/NS X —4 SR L, FBE I THREI N3 2% DHRNE (A
BB HED SHIIMBHEANERT 2RBEE AUMBFRE)ICDOWT 2ROMBITANY & LA X DRIESEB IR %
ZERT DL, BB PEATRNOBARICS I 2BEBOBRBEENINALTZ I %2EELZ. BREAMEBDE
BRS A —9DHREE LT, HZIELBIBJAEE2016)DBEAMBD T R IRIEISBBET OB SICS T 558
EFCIFEAEFTS LAV, —AT,Asano and lwata(EPS,2016)*¥ Kobayashi et al.(GRL,2017)D & 5 A&
AMBDOER/NS A =4 ERAWEIGEI BEEICE T 2BRATEICARAMBOIRYRZEOREN DA
NOTEENDEEAOND, WREICE T D2ARBEE/NIVLRIZDOWT,ELDERA V/N—2 3 VEITICE
DL FAHEERBRETINTRINTWVWS LA E ORIRGIENRHLE 72 5 9 Directivity PulseDFENKE W EE
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ZALNTWEH, BEAMBOERN - BIRHETB/I S X —9 DEREICEL > TZHEAMBL S DT HEED
WIENEEABICEET 22 &ICK B, FEEEE DDirectity PulselC &K > THEE/NIVRAEBIRT B EHNTE
5, INLOREDEZRIIBROEHRARDOEEEBIRICH L TEAZHEDERITKRE VWA, BRESADER
HICHTA2HEDERIINSWVWED, FNFNOETILIOZYEM ARSI ERIBRTIIR#ETH S,

FRIEAILT SHROERNBTE/AT X —% & LT ABEER, EREROT —RICDOWT, KAZMOEHDHED
L& h SYoshida et al. E ARKICERER ETILCHNILMEHILT ZRAOLBEOEREABETES I 5K
Bl RAPCTHET I2HEHEER L/K-NET—DEOBRBEHICOVWTHEAILTSHOET AV b
IC2DDSMGARRET B E TERBEEN B LT B E2MALL, —ATRAENILTSRICAEBET 28
=P, KMMO04 & W) BICHICAIE Y 293006 ~DMERAILTZADEY AV MDSMGAIC L 2F5IF/NE
<,Yoshida et al. & E#kDER & 72 > 7=,

HEE - AR R R AR E SR (K-NET KiK-net), R T BRRRM A AHFAKIC L 2 RELHZEZFIHASE
TEZFE L, RRENFR—LAT 14 VI RAOBIBMABLICEAS Y N—Va VEBIFOT—9 212 L CIEZ £
L7zo BRI RMZRAAHP TAR S N T W 3Kubo et al.(EPS,2016)DERETIL DT Y ILT—4  HEK
FHEARRORHFAZELTOHPTAB I LT LB Asano and lwata(EPS,2016)DERETFILDT I Y I
F—YEFBIETCIEEF L, BLTHEEARLET,
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Friction law for shallower region than the seismogenic layer:
Application to characteristic source model

*Yuko Kase', Kiyoshi Irie?, Kazuo Dan?, Haruhiko Torita?
1. GSJ, AIST, 2. ORI

EROMEHFRTIE, HMEREBLUX (RE) OIRYIE, HMEEBICRTZ2FSIFNIVWELT, EF/LE
DORFEINTIAM 7. LHALRETIE, 2016FEAMEOAETHBINA:, MEREORAHE
B KABAMARAT 272011, REOBRESHEMILICMNA T, MREFEICTAXYM4 LORVWKRARME
BIEMRIBARET 2RENH DI EMBHRIhTWS (FIAIE, #xTiEd, 2016; AE, 2018) . ZORA
HthESEREEBHENERETIVICEAT D013, BEEERUARETIVELNHZD, MWEREE
EWNRICBEINDZTARYSEl (FIZIE, I1da, 1972 ; Andrews, 1976) 2#Z DX XEAT D E, BLWS4
AIALERERINYEZBIRT DI EHPELL. MEFHL (2018) TiE, INUSBEAICIMAT, H$27
NYBREUTTINY REBLERZ2EBERUEZRETZIET, NEWITARYFEETRERIRYEZLEL
IHIMBBREAEBONDZEERLE. TNERIFT, FBETIE, TRUEEL - IR FZERIEDERER
AET7ZR) 74 EBRBEEIONDFEEERETNICERT 225284 5.

2EEEDHERIC, RE25km, IBISKkmODMELREMINIBAEEL, MEREB LIFODEI X2 kme
T5. MERKEBNICHZ2DDT7 ARY T4 DIGHAETEIXT1 MPa, BEREHOIGHETEIZ0 MPa, RE
DIENETEIF-3.0~0 MPadgEF & L, HMERERBNAN (FARY 71 EERBEE) IRV HEEL, REAIK
TRYFL - TRYEEFLOBEBRERUERES 5. BEERUDNSX—YEEZT, FADT AR
TAICBWBIRFABEEN SR E 2 BRNMIEZEGTEL, KENDOT R REREREEBCCEE LGS DKL
EDLDICELTZ2ONZRNS.

KEBOBENAZWIY, KBRNOBATARYZEEIF/NESL, TRYFEBLENAZW, Thbs, £EH
REBOBABETENNEWITE, RERNDORRKITARYEIIKRE Aok £, TRYBLOERIRY EE
PREWITE, RERDRRIRYBEERAITARNYEIEKRELRSED, TONRTA—FIZLDHFEIE, BE
PRI TEICHERTNEI o272, TOZEHS, RWISA XYM LERERTRYEBFBIRTZLHICIE, |
BEAMKRIGET B ENTEZHAET, AEVWBEEL/NSIVWAD (B LLIF0D) IEHETEEHREL, Th
EmETEDRINY BEFEILD/INTA Y ERETIVENHBIEDNDMNE. TARY T4 LIHDRIH
2km (WEREEBLHEEL) OFEE, 5km (MEREEBN) OBFEEALET I E, 7ANY F1 Lk
DEEA5 kmDIGEIE, RERNTHRENZHHEL, RELAABETEALAWVEELHY, KEROITARY
PERYFENNESLLALZEDOD, 2EMLIEBIZ2 kmDIBEAERKTHZ. =L, MBERED T FE
DIT—VIZARY M EHLET D E, PAR) T4 LEEORERI A5 kmDIBGEDHD, 2kmDIBE LY HEWL
FIRMNSEEHRO DB EDEVIRE LGNS,

BIEE - AEFRIE, EXRRAREAEERMREMEM EGKAHERIFR SR E OEBHFTE [HEEFH
DEELICET 2ENENMBETIVOME] ELTERBSINE L.
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Implementation of a forward scattering model in the Numerical Shake
Prediction scheme: a case of 2016 Kumamoto earthquake

*Masashi Ogiso’
1. Meteorological Research Institute, Japan Meteorological Agency

hERENSF DR ZDE DICED < hEENEIIF FB(Hoshiba and Aoki, 2015, BSSA; Kodera et al., 2018,
BSSA)lX, ERMEPEROMENRBRBICREL TVWR LI ARRICBEVWTEFHITRETHZ DS, O
N MNRMMEEERFRFEDVEDE LTAETH S, Hoshiba and Aoki (2015)A%42IE L 7= THEN D#E
FHR] TRHREOMEE #FE T IRICEFTEBREEAFIAET L ERAVTVSE D, FHAMELET IVIH
BERIvARO—7Da—49Ho52L<BRIZEDD, TEHFHWEAEHPTZIEIETERV D, TEEHE
PELVBRTZ35E8FE%2 BENOHEFR] ICKAT 2L THEHOFABEI M LT 2 EHHFTE
%5, TI T, AFRTEBERI VRO—-T2f%2 L < BIRTE250AELET /L (e.g., Wegler et al., 2006,
PAGEOPH)% TENDOHEFHRI ICBAL. 2016FERAMEDARE(Mj7.3) 2R E L thESERFR >
alL—YavERELT, FABEAETINORBREEBTZZLICL > TZOMRERAE L,

MABELERIET 570, BEEEICEMEHEDNRT—ARI NLTRRINEGS VI LRESENH D &
REL. RILVIELUCEDWTIHFEALEHEARBEZFTE L2, ZOFEFLHIE AR EEMMEERICERY A
N3z &lcdly, FEHMAEEOEMBRI VRO—TL2EE2HETEIENTE S, BB, SVSLEE
HRIVT B/ X—4L, AFEEE#%Z1km, FEES TODRMSEA0.05& L7,

BIAMEET I EBAWEFARBR S SEHRELETIVICE DV =TGR (Ogiso et al., 2018, BSSA) & L&k L 7=
EZ3. RKXEOFARKZFIFAETH 2D, A—FEELOFABENELELA, Zhid, HESEIRFRIC
BVWTRKEDHR S THESOMGREOFTATREEEZRIEERERTH D, FABILETILICEWVWT

£, XV NEEBELRE(e.g., Satoetal, 2012)A WS 2 & TA—4REPD T o RO—TDFARE
HELEIEZZEEARETH >N TOHE. —HBORARTEERDLOFAL Y RO-—THFERER
RPN RZFIFOENTz, ThbLE, FAMEAET I CREKRIRBE/ZIFOI—FHODEELNMEEDLEZFRE
BRBEDICH LT, FIABELET I ERAVWS I ETEEENS A—YBLETOMERT  NO—T24K % FH
THRIENARTHDZ Db ol, AARIE—FRARE - BELEEEZRWVWTWVWE D, FAHYELRE - 8E
BEDMREZNYVAD I E TILICHEHOFABEN N ALT I ENRAEFNS,

iR

AR TIEBH K RFK-NET, KiK-net, Hi-netDEHEFERALE Lk, RFROEREICHY . JSPSEIIFE
JP18K13622 K% U'JP17H02064DIEE A = T TWE T,
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Seismic isolation system for furniture

*Tesshin Noma', Syuntaro Hayashi', Ken'ichi Arai’
1. Sakae Higashi High School

EE, HEREKE LT, RERENZCDFEABTCEHINTWVWS, REXEOZRADXA ) v ME, BYE
FEDOBEILIEE2AE L TEYADOBEETHZAONZ ZEICH DD, T, BELINDPREICEATE
B ESREBIMNEERT-

CZTEHMERICE >TEATAHLD, BMBEELIRSZHT, BYROEDHLIREBTHS, BHllICITIRE
EBNBEAINTVS, ZDEE, GEEBEIEAINTVWEZLICL > TEBHOERA LN THOHOR
BHENZZEEHTFREVND ZEICRD, BT, REFEEL THERAEBCEVI ORI TVWEAZ
NTIIRDBIBETTEIEIFTERL,

REDTICRYMITZZENSEZT, AEXBEIBEILBEERAWVS, BBILEBEE L, FOHNMVEM
EBVWHEMOIRRDOEDEBRICEABER T LRAEEBEDI L TH D, BLRMHIBEICHEERTWVED
T, BEEAEDEDICITELS A >TWS, INERELTFES LT, XAZ2HEDODOEFIREHOENETE
BEFMZAZZEICELY, BREZLELDI EWVWIDIFTTH B,

ARFROEMNIE, SI2mEEDARBEREICHNTI2REAREZRBEDRMZR DTS2 L THZ., FE - M
(2015)Ic& B L, RNDLIB2DDFMT, KMALw 2 7-ADHEIL0.6Hz, 1.0HzTEREIL, 70—
VI DIHGEIX0.6HZTINEENKE L BB EEINH o7z, &2 TO0.6~1.0HzDENEIMZ B ENTEN
i, RENTEZDTIEAVWHEEZ T,

(B)DRBEBIIREDODBRE2DOEZEEDLICKRELLEDTHE, FADEEDTICIIRERE, $IRAIK
EBERZAMIIEE LTANTH S, COXRREEFREZRMNOAAIICEN L, REIIREZMZ 2.

BEBADAY— 74V EFEEOLEEBEQOLICRYMIT S, (R)ORBRELAEZXRHNOABICFETEDL
To AR— M 74 VADMEE VY —T50Hz, 512RDMEET —9 %&b, ZDEE, T—H&/4XD
XpaELYT T30, 1D0OREEBEICDZ0.6~0.8Hz£0.8~1.0HzETICE—I MK 3L RENE 2
OEIF>25%2%, ZOHEEDHMNERATEET—9¢T 3, TODT—95ThTh7—UIEHEL, (BREX
BENRA-DTWBRERDT—%) / (RBEENMA>TWVWAWERDT—%) 233, IhEaEATHTRL, E
WhEED, ARRTIEINE [EBEXK] EERZEIZT S, ELTIRDERIFEREET 205, 0.002LL LT
HAUTENHIENE, -0.002LL FTHNITER, ZORATHNIEELLBLEWVWDI ZEIZHSB, if:, 512D
IBIEE LTSS &#fF5>, SS&IFSign SUMDBERTH Y, AR THALIZEDTH S, SEDHFE (0.002LL L
DTF—9#) - (-0.002LLTFDT—49#) DT &TH 5,

[ ] ESSATAE HBETEIE, ZTOREBOENABRINALEES>TELIARWVESD,
UEDHEEAVWCERET S, SARAEOE—HE L TRICRIBHEOREEBE AW,

SHRIIBRBICEY Z DI TEBRORBETEDRLIFTEDIFEIEERETLTVELL,
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Characteristics of strong ground motion records in the Kochi area

*Nobuyuki Yamada', Makoto Okubo'
1. Kochi University, Faculty of Science and Technology

BHNBRIIEESNZEEN S 7OMEOERGELICMNEL, BEDORICIK, KEEOENICREbLON 58
MWD B [MMEAERRELEAREL(2019)], £ THELNIMERLRKIE, BREOEICSITZHE - BEXHRERIC
ESTEBEALDICRZEELONS, LALALD, BEMECKREAEBMEROIIICENIE, BROD
BMEBASDY S, AONVEZXZARNMESICHDMEDOREE, BMEROEREICK Z2KEERERICH
%, NSRRI, KRICKYRPEBERDICMIZBNADHY, SSICHREFVEREFICL>T, 8
REABOIKRDN R EE LK ET 2HTEEEHVEF S,

B KBRS O EEAEIE, 1996 FMEAMNSEE A MEHEA DR 5, ZDE, BARZMTH
EMENZHREELTVSEY, SHMERNICSVWTIHBERHEBICREONS I LAKSHICE>TWS, &
B TIE, HB, HEOENERLZ VAL, BEERAATRER+ER, BESMENU DR
BERWVERTEET —IR—R&Y], #oT, BELSINAERROLVHEINR+2LREFEDEEH N
DERFICOVWTI, HEEOHMEE THEERBEENEL208EELHY, ZNSHICL > TEDROBEHT
BICbREAZEEXLTENEH B,

ZHLEEELND, ARETIE, BEMERERICHES) - A X OBEBREEBIETHEED
1o, EEFICEDCMBOBKICERIFEZEA2BETADIC, SHNERNDOBREE R SERBRE TIRK-NETD
178 ) D24 FEDREHFKEHRICKEEL, TORBEHMETE L 2H A, HRT—41E, 1996F6A N
520197815 DB TR AMEES galbl L& Lz, T—49 %%, KOCO15 (FBFE) THEH L T%< 160
T, BIXEHS0ERBETHY, 2EDBEIFI7TMETH >, INFE CORERFORAIRIGHE

IZ, KOC008 (&JII) T537 cm/s°HHh 3, £/, FEREMTIE, FATH10E cm/sRETHY, BRD
TRTDMETIDIEAIZRA L THB, BEFXTICBONTVLWERRRICLZEEE LT, BREARYT MUK
IClE, BEMAKEEET2HENRON, HMECHEECMEICK ST, ZOMRIZELLTEY, FLZFD
E—VRBOEILFEEICNILKBR>TWE, %, IHLAEREZHS-HTHEL, REMBEESECER
WENRHZDIEREERAERITEHFETCH S,

BB, TITOABTIE, BERERMHAERAOK-NETOT—%
(http://www.doi.org/10.17598/NIED.0004) A#HMASHCEEE L/, BLTRBHBLETET,
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Poster session (Sept. 16th) | General session | S18. Education and History of Seismology

S18P

Mon. Sep 16, 2019 5:15 PM - 6:45 PM ROOM P (International Conference Halls Il and Ill)

[S18P-01] Practical lesson of earthquake education for private nursery school in
Wakayama city
*Nobuyuki Yamada' (1. Kochi University, Faculty of Science and Technology)
5:15 PM - 6:45 PM

[ST18P-02] The 1944 Tonankai Earthquake and the Seismology at That Time
*Masayuki Takemura' (1. Nagoya University)
5:15 PM - 6:45 PM

[ST18P-03] Active Fault Research by High School Student, College Student and
Citizen
*Takuo Okamoto' (1. National Institute of Technology, Fukui College)
5:15 PM - 6:45 PM
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Practical lesson of earthquake education for private nursery school in
Wakayama city

*Nobuyuki Yamada'

1. Kochi University, Faculty of Science and Technology

AIRETIE, 10FIF EHGAICERY A TELREE - HHECOMEMXHBTORKIZHDS> 5, 2019F
2HRICERLAZMBUTRICIMT 2REE (BRH80KZ) TOFICODWTRET %, AREMEXREORLE
NEEINZMEO—DTHAMRUBRILLEMIFE TOREZIMY A ERIBIEE IR ERETCOERKEA S &
IZ, SEROAMNBLEZOAYDAANEWRICLEBEBEE (MEHBFLED) ICDODVWTHAGERAEZ LELZWE
EZZTW3,

INEFTOREKTIK, MEFKFEED, TEO—RELTIRALNABRVEDIIC, F, REOREOFEIH
BOFEICEEL, REEORAEZMEREHBTICERITE2IECO~6RDEFHDFELLEDEFTDHT
DEREBRICHLCERBICTZCEICBELIRMATE R (Z0OHEBBEPCPHETIEARL, BBEEB SR
LTW3) . I, BEDERHEDEHLY ZEHRL, BEUTPHEKRE BbUHVERAEEBEMAERY —ILE
2010FEAH8HEL, FEAABOEZFOICIRYEA, REEAERZEZTICRTY T7Yy TEE>TEEMBIZ
I, WH - TF (2018, REER) | —EDHKEB T, FEBLENPBIERAEY, REYVREKZT
ALY, KEZREZRLUAERTZ2FHNTES FEY] OT7 S50 avz2AEL, ThozEENS 1D
TOEYBATWSEIICERELE, BFRISALETIE, REEICELDS TAHVURYEE 27-oTHH
W, BIMLEITRTODFELLEADFHOME DT 2@ L, RETHERRBOZ >NMFICTEILD
To7=,

FKREDEKICLDFELLLDELDRTFPHREDNREZIBERYT 272012, REEBITERBEAITOT
Y — MRELBENICERL TE TV, SEIR, MNEBEOLOBIE DR VEDDREE25H, REE
14ADRE =B, REFLREEFL LHICETOMKREOVEMEICOVWTIHERZRITITVWSLOT, B
FTOSMPMENLERELE, BEENLBROEANLYEIN o7, £, REILRB S LEDORFTOR
EHS, HEWNREBRIEZ2IAY MBESINEL, £, ZORERKICIE, BROEOEET ZE#RS
ZTW, HEICERIBOEEMBROBBOEREL .

ZDERKRTIE, FTRETOMKRBEDOREKEERT VI — MERICOVWTHREL, 2RI S, —EOEREKEE
LT, FEHLLEREZLREEDIERMTOLIVEDEVWMRAELZLT I LICENZEEZLN, BD
MHEREPHMEICL 2 —XEREZALHEREOTOI S LDSHILERE, BRBEICTES - ¥oTHL
DEVDIREEANOEEM T, BLUBHKICEAT 2REE - REENOBHBEOIRAMIMBETHD WD L
NER#TE L, SBE, FELEBETRILODRYMBAEZERFL, FEHLBILE>TIYERRARA
EEERLTWVWERLL,

BH, FBEDEEK - 77— M, HRUTARA THEOIREE] OBEFREFEOES X EMRUKREHER

MOTFISBHEBEASVRAEDEEIALBICTHBABEE L, £, AHFERIE, JSPSHHE
(16KO0971)D—ERAEA L £ L, BABRERAMICEEL TREHHWAEZLET,
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The 1944 Tonankai Earthquake and the Seismology at That Time

*Masayuki Takemura'

1. Nagoya University

1944F12R7HICHEE LREBHEXHBEPFOE L WVRFIOR THEMREZTDTOIENTER
MNofce TARIMRZEF>TWVWBIADNEZL, REINLLE] REEVWIAA—IDNSHICHEZNTITWVS
EO2THB, ERIZEDIESLDEBIN?

T BROBAROHMEZDENERTHL D, REI2FOERAEXKE. BAOHERITK E RERH %X
F%. BEtPEHAZRLE LARKRDOMEZA S, MEZMIKYEBFMIRFE L TEEBMICNUEE> T3
WEEANDGRTH D, TOILREIE, KET4FICH L RIS NHMEMER & MEARREROTICHZ M
TP RIAREDEBETH S, WEDOHBRIIFHEZDOHLLEDE WS FIC, MEDOARMZ S 7-HDEMHN
MRICBELLIETH 2, FICHRIREBE., LEORMERTICEREBESTE LTV 4 —~JL MBS 2 E
L. #%. &%, MESH. SHOBRMBERYTL— T NV XEMICBZREREEZRAICL, HERF
RATE EHICHRDOMEF % IFABIL T,

BHI0OERICAD &, REBICHFOFENEND, TREDIK. BHMI2EZBICEEN S XEHEICK L

T. 2EDOKKEEREBEO—THFHOEFE I I h, AEFIPZNETOREMNISEALLINS, 5
ICHRIREEEFICRATI2EREH o720, HECZORBOBERIIINEEGT L, DI &IFREIC
DY ERBEPRFREDT —IIEEIND T EABWEMIC, BH16EDKE XSS & RFICE
LESINTVWAERKFHRDS, KENSHOT I —BERICEFLALZEICHERECEMLTWVWS, ZOKDYIZ—
FHTIE. BI3FICHRSINAEELIRIBIC. ARIGIBE. REIERAMERE LTHHD. S SICBII8EIC
EHRRGRELFHOERECEAICHASIEL (BE. SEFHPELIREEICHZDDIEZZDE) ., —H. HE
MEMTIEMEEZREHNSTY ., REEZERTILHOHDOEARADEE LT, KEMR (BMI17EHLL) (X TE
EERl & MERE] HMOFBEME FUREBHE) LE2EERMNBER S L CESEEMERMAR
& L7z,

REBMEOILHAERSE I3 2H 2, —DREAHEAFEIMIEHEMATREOEFICEDEARAT
ToRMATORES. O —D2RPFRIREBICLZ2EDT, LEDREICK 2HEHARBRZF &

O, 4ARORMFAEF—LZRHR L. MRBEIRBOH N2/ T, MRLUENSHEHER L TORLLLIEE
AELABROBES, SOICHBREMILRFEFOEN, R EHO3BEZPLICT - I EICHMHAR
ZLEBEETHD, TNENEDTF—LLABELRBLADIIMERER A BHD12A9BTH 2. £ TDRE
BI2AARICIFIEFKRTLTVWS, Z20%. TNETNDIBREZEZNY LEHEDOHIBFIANL2RICHIFTTH S
ARKMALREEICRKATWS Z &, EIERMOFEBEBRENFIRINTWALZ L, SHICEZORE. FEEEANR
BICABIET I EREEEZD L. AEORERICIIENTHIERVWTH S,

FIE—RORERRIE. £2E61AAMORRFIORAFERE S & ISROLBIRAE & BRI DT> REEE
DEE. SHICIIMBRAICLZBNLOEVEHEDORER. BROKRSDH EIERLODH, FRIKRED
WE, WHREHICLDRFFELFOLRENH. BENS 7 TOREDORE. HICRHEBME & OBEFRL
E REbhbObh I A2 ReBHEICAT 2MEDIERELTHAZORRTHLMNIINTWEZ EH'D 5,

ik, COMEBEOHET - OIREBEFIHREICKL > THRAMIITONSE D, ZORKER>7DIE, ENICE
ZEENOCHKIDIAERRTH D, FLETNSZBEBLTEN - RATFHFHEES2HZRDOTVWS, X

foo SEERPEE S AT > TV BMBERPCEERVOBRA Y /A—Yavs, MERICLo>MY & L
EEACHUFANTONTWENSTESEIETH D, HEHRHIT THh > THMEERCRERAISEISRE

© The Seismological Society of Japan -S18P-02 -



81 8 P'02 Seismological Society of Japan Fall Meeting

T, TEIBZHNEYDRABIRINTVW , SHICEFNOINYFOSELAMEZDLARILOLICKYII>TW
TEWH ZEEFERE LAV, SRUTHREF O TOATWADL S ZERTIEARL,

ARG, EHERERLEEMR LYY —T. 2018FENOERBLAZREBHETO - NORRDO—E

THd, RROEHEIIBHERERSGEEMEEZ Y — (2019) THBA19OEREEHE] £188EA2 SR
nr=uv,
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Active Fault Research by High School Student, College Student and
Citizen

*Takuo Okamoto'

1. National Institute of Technology, Fukui College

iEC®IC

BHIE (RBHEIER) IC1E, BHEHREMBTCEZIICIIMBHMENEET S (F4A, 2018) . |RE
TH, BHUHEOREZFHE B LN A2MEFIHIREL TCVS. BEERPRESK (SSHIEER) DSSHER
BT, BHEHFREMBETOM FTEECHEIMBEOHMELZ, MBOMERAMED T — 4 %2 AL TkHENICEHE
N (BAARMDIES) , FR%, SSHREKRSR, HMEKXEEEGAROEREOHMPHELTORDMMESTHKL
TW5 (FIEOHEZRTHEN) . aFEs, FMeHXICAT2EMEREZHTRICRLTWS. Z0OfF
R, BODTHHIEZERDOHEADEFAR=—2a vOELICELN, > T TEEEZRVWHERZDT, HRET
5.

T—4 - BRAE

SSHTHEA L TWAHEFHIERY XA T AT, EAMNLHERTEWINY ZF7L%ZFAL, BERE2I /I LETR
BLTWS., BEOHMFEOBIRESEICEAL TEBEAALY, BALYREAZTEVWAEAFROMEINSIEEE
DT OERE LT, FALTWS.

xEH

HRERSROBERTI, BHEFARRICEWVT, BESRTOSKDsplittingD@Efd Y, MEBEDAEMEA
Dhof. HEEMBMETIE, SKROBRDOEEKREZIRAZIEHNTE, MABRE L THRES N (HIKRE
MEEASAR) . BE, FM0BTzRETTHD. THR2BFELY, HEIMBORMROMENTICETIRES
KR TOSSHOMRIES 218, T, BHSELEICLBEBITATORERMTERESHOET, HIMEDKR
BHLMEORYEAZT>TVS. @FEPEREEOMALZBXTCPHRICEBN TSI &, HEFEDFD
BEALICORANY, FHEOBHKPHMEADEKRDE >HNMFICERS. BETIE, REEPEREEICLS
BREEDIHMER LT ROMKBETORRICK MG EMROKF%Z, TICREIDTFETH 5.

BE

HABKH, REF (@HME) , ANE=BL LY, BE, B, FBERE2EV TSV ET, BFICOVnT
I, HoBZBiE T (GoRAREE) |, D)IEHIELT GoiEff) | sTEEREIE (BRERX)  REEARE, R
B AESIE (RAEH) ICBHEEICR>TWEY. SSHIEERDELEAVEHSEMRYIEXMETEDERK
ICIE, £2RICHhEYBAETEVTVWET.
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Poster session (Sept. 16th) | General session | S19. Seismology General and Miscellaneous Contribution

S19P

Mon. Sep 16, 2019 5:15 PM - 6:45 PM ROOM P (International Conference Halls Il and Ill)

[S19P-01] On smoothing of time series for high frequency seismic signal duration
measurements
*Tatsuhiko Hara' (1. IISEE, BRI)
5:15 PM - 6:45 PM

[ST9P-02] Another view of the JMA unified catalog
*Shutaro Sekine' (1. Association for the Development of Earthquake Prediction)
5:15 PM - 6:45 PM

[ST9P-03] Development of automatic data acquisition Web application of
distributed accelerometer
*Makoto Furuzono' (1. Tokyo Denki University)
5:15 PM - 6:45 PM
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On smoothing of time series for high frequency seismic signal duration
measurements

*Tatsuhiko Hara'

1. ISEE, BRI

Hara (2007) developed a procedure to measure high frequency seismic signal durations (hereafter
referred to as HFSDs) from broadband seismograms recorded in the teleseismic distance range. In this
procedure, the narrow high band-pass filter (2-4 Hz) is applied to a broadband seismogram, and the
squares of each data point is calculated; then the moving window average is applied to smooth the time
series, and a HFSD is measured using the smoothed time series. The width of the window is set to one
sixth of the time from the arrival of a P wave to the time when the amplitude of the squared time series is
the maximum, which is referred to as a peak time by Hara (2008). Hara (2008) showed that the frequency
distributions of the peak times normalized by twice the centroid time shift showed the peaks around 50
per cent, which supports the effectiveness of this smoothing procedure.

Since an estimate of a HFSD is available after the above mentioned procedure is carried out, if this
estimate is used to set the width of the window for smoothing of each time series, HFSD measurement
accuracy may be improved. In this study, we set one twelfth of the HFSD estimate to the width, and
calculated smoothed time series again, and measured HFSDs from them. We analyzed shallow
earthquakes whose moment magnitudes are greater than or equal to 7.2 that occurred in between 1994
and 2017. We used broadband waveform data recorded at the GSN stations in the epicentral distance
range between 30 and 85 degrees, which were retrieved from the IRIS DMC. The differences between the
newly measured HFSDs and those obtained by the procedure of Hara (2007) are about 5 per cent on
average. The median absolute deviations of the newly measured HFSDs are smaller by about 21 per cent
on average than those obtained by the procedure of Hara (2007), which suggests that the procedure in
this study is helpful to reduce the scatters of the measurements.
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Another view of the JMA unified catalog

*Shutaro Sekine'

1. Association for the Development of Earthquake Prediction
1. IFLC®IC

SRTO—TUEBERAY OV T—41E1997FE10 A ULEMNIS0FEDERIMREINTETHY, FEFBIC
BERT—YELTHEAINTWS., ZLTZEDT—YRERBEREBZH-OEITTRL, HTAWMONER
T—IRRBT — 9 ZAWVEETHIRNMOBEDOHEICAVNSNTWS., —Tilbhd O/ HNOFEARY T

&, EASDEREIRPEMER LD 72 LTHEAMICEZEREMIEARVL. 2T, © LHETICKIBELE
BRELHZ225E, TOHAIIHAMSOHN’RELRA, JFARNTICERENRESNZHICRPBAERS
NEET—YICIHMERAIPIRNTL 213 T THD. S5I2, BHSIBRLRTE—IL AL EKRLREBELICH S
DT, TOT—IDNEDL D REETHRAPNONTWVWEIINEERALTELLEIF, VF7ILIYA LMEETHEAT
ZBICIIEBICEETHS. LFLITIL—EVITBZIETHUARDT—YIDE - REOEWWARHESRHE &
LTMABZENTERMNELNAVL. ZIT, AARTIHE, ZTEAVLONZERA,S TERL, FHERY
PITHONEBHROALISBEREBEL, MOBMAOBEREHETHZEICLY, BASORECAIBEEIC
WL THEAEREITEATELRVWAEWVWIFICDWTEZL THE.

2. BRFE

SEFT—TIEBRAYO T DT —41997F1081HA 52019F6 B30B X TOHmAMY T—4 I L T, &
ARMORIEAUACPEREMEFLZAEL, ThzeBARBICX LD,

3. MRBLUBE

HICKREFOMKRBAROZHIY NMToNAEERAMEERERS LU/ ZFa— REEREMRD IS
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Development of automatic data acquisition Web application of
distributed accelerometer

*Makoto Furuzono'

1. Tokyo Denki University
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