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ROOM P

Poster session (Sept. 17th) | General session | SO4. Tectonics

S04pP
5:00 PM - 6:30 PM ROOM P (International Conference Halls Il
and Ill)

[SO4P-01] Expansive trench-parallel shear-wave fast
polarizations above a subducting plate based
on S-net cabled ocean bottom seismometers
*Naoki Uchida1, Junchi Nakajimaz, Ryota Takagi1,
Keisuke Yoshida1, Ryota Hino1, Tomomi Okada1,
Youichi Asano®, Sachiko Tanaka® (1. Graduate
School of Science Tohoku University, 2. School of
Science, Tokyo Institute of Technology, 3. National
Research Institute for Earth Science and Disaster
Resilience)

5:00 PM - 6:30 PM

[S04P-02] Bending-Related Topographic Structures of the
Subducting Plate in the Southeastern Pacific
Ocean
*Reno Kotate', Masao Nakanishi? (1. Chiba
University Graduate School, Science and
Engineering, Dvision of Earth and Environmental
Scienes, Department of Earth Sciences,, 2. Chiba
University Graduate School Faculty of Science)
5:00 PM - 6:30 PM

[S04P-03] An Analytical Method for the Shape of
Subducting Oceanic Plate by using GIS
*Yuki Tsukamotom, Shinsuke Okada3, Tatsuya
Sumita?, Daisaku Kawabata® (1. Graduate School of
Science, Tohoku University, 2. AIST, Tohoku
University, 3. IRIDeS)

5:00 PM - 6:30 PM

Poster session (Sept. 17th) | General session | SO6. Crustal Structure

S06P
5:00 PM - 6:30 PM ROOM P (International Conference Halls Il
and IlI)

[SO6P-01] Array analysis of OBS recordings at Ontong Java
Plateau: Preliminary analysis via seismic
interferometry
*Yuki Kawano1, Takehi Isse1, Akiko Takeo1, Hitoshi
Kawakatsu1, Daisuke Suetsuguz, Hajime Shiobara1,
Hiroko Sugioka3, Aki ItoZ, Yasushi Ishiharaz, Satoru

Tanaka®, Masayuki Obayashi?, Takashi Tonegawa?,
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Junko Yoshimitsu?, Takumi Kobayashi3 (1.
Earthquake Research Institute, The University of
Tokyo , 2. Japan Agency for Marine-Earth Science
and Technology, 3. Department of Planetology, Kobe
University)
5:00 PM - 6:30 PM

[SO6P-02] Aftershock distribution and crustal structure in
and around the eastern focal area of the 2015
Gorkha earthquake (Mw 7.8)
*Eiji Kurashimo1, Hiroshi Sato1, Shin’ ichi Sakai1,
Naoshi Hirata1, Ananta Prasad Gajurelz, Danda Pani
Adhikari?, Bala Ram Upadhyaya?, Bishal Nath Upreti®

(1. Earthquake Research Institute, the University of

Tokyo, 2. Tribhuvan University, 3. Nepal Academy of
Science and Technology)
5:00 PM - 6:30 PM

[SO6P-03] LAYERED CRUSTAL AND UPPER MANTLE
STRUCTURE BENEATH BOTSWANA
*Admore Mpuang1, Takuo Shibutani' (1. Kyoto
University, Disaster Prevention Research Institute,
Research Center for Earthquake Prediction)
5:00 PM - 6:30 PM

[SO6P-04] Dense seismic observation for structure
beneath Showa-shinzan volcano and
preliminary results
*Akiko Takeo1, Kiwamu Nishida1, Yosuke Aoki1,
Hiroshi Aoyama®, Motoko Ishise', Takuto Maeda®,
Yuta Mizutani1, Takeru Kai1, Yuki Nakashima1, Shogo
Nagahara1, Ryo Kurihara1, Lingling Ye4, Xiaowen
Wang®, Takeshi Akuhara' (1. The University of
Tokyo, 2. Hokkaido University, 3. Hirosaki University,
4. Sun Yat-sen University, 5. Southwest Jiaotong
University)
5:00 PM - 6:30 PM

[SO6P-05] Surface wave group velocity in and around the
Tsugaru plain, northern Tohoku, inferred from
seismic interferometry
*Sayumi Ishida1, Takuto Maeda1, Masahiro Kosuga1

(1. Graduate School of Science and Technology,

Hirosaki University )
5:00 PM - 6:30 PM

[SO6P-06] A high-frequency later phase of intraslab
earthquakes and its implications for S-wave
attenuation structure in NE Japan
*Takahiro Shiina’, Kei Katsumata?, Kiyoshi

Yomogida3, Aitaro Kato! (1. ERI, Univ. of Tokyo, 2.
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[SO6P-07]

[SO6P-08]

[SO6P-09]

[SO6P-10]

[SO6P-11]

ISV, Grad. Sch. of Sci., Hokkaido Univ., 3. Department
of Earth and Planetary Dynamics, Grad. Sch. of Sci.,
Hokkaido Univ.)

5:00 PM - 6:30 PM

Validation of the method to estimate the crustal
thickness using the

cross-correlations of broad-band seismic
ambient noise

*Masyitha Retno Budiati', Genti Toyokuni', Tomomi
Okada1, Toru Matsuzawa' (1. Research Center for
Prediction of Earthquakes and Volcanic Eruptions,
Graduate School of Science, Tohoku University)
5:00 PM - 6:30 PM

Estimation of subsurface V, and V, structures
beneath Asama volcano inferred by seismic
interferometry

*Yutaka Nagaoka1, Kiwamu Nishidaz, Yosuke Aokiz,
Minoru Takeo? (1. Meteorological Research
Institute, Japan Meteorological Agency, 2.
Earthquake Research Institute, The University of
Tokyo)

5:00 PM - 6:30 PM

Tomography of the Ibaraki off-shore region
from ambient seismic noise

*Lina Yamaya1, Kimihiro Mochizuki1, Takeshi
Akuhara1, Tsuyoshi Ichimura1, Kohei Fujita1, Takuma
Yamaguchi', Takane Hori? (1. Earthquake Research
Institute, The University of Tokyo, 2. JAMSTEC)

5:00 PM - 6:30 PM

Configuration and structure of the Philippine
Sea plate off Boso, Japan

*Aki |to1, Takashi Tonegawa1, Naoki Uchidaz, Yojiro
Yamamoto1, Daisuke Suetsugu1, Ryota Hinoz, Hiroko
Sugiokag, Koichiro Obana1, Kazuo Nakahigashi4,
Masanao Shinohara® (1. Japan Agency for Marine-
Earth Science and Technology, 2. Tohoku University,
3. Kobe Universiry, 4. Tokyo University of Marine
Science and Technology, 5. University of Tokyo)
5:00 PM - 6:30 PM

Searching for the Moho of the Philippine Sea
plate and slab beneath Kanagawa, central
Japan

*Yuki Abe1, Ryou Honda1, Yohei Yukutake' (1. Hot
Springs Research Institute, Kanagawa Prefectural
Government)

5:00 PM - 6:30 PM
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[SO6P-12] Interpretation of Seismic Anisotropy Structure

beneath the Tokyo Metropolitan Area on the
Basis of the Geological Structure

*Motoko ISHISE', Shinichi SAKAI", Aitaro KATO' (1.
Earthquake Research Institute, The University of
Tokyo)

5:00 PM - 6:30 PM

[SO6P-13] Subsurface Structure around the North End of

the Yokosuka Fault by Seismic Reflection
Survey

*Shinobu Ito', Tokunosuke Tatsuzawa® (1. GS),
AIST, 2. Department of Earth Sciences, Resources
and Environmental Engineering, Creative Science and
Engineering, Faculty of Science and Engineering,
Waseda University)

5:00 PM - 6:30 PM

[SO6P-14] Seismic attenuation structure beneath Mt.

Hakone: Implication for magma plumbing
system

*Hirokazu Kashiwagi1, Junichi Nakajima1, Yohei
Yukutake? (1. Tokyo Tech, 2. HSRI)

5:00 PM - 6:30 PM

[SO6P-15] 3D velocity model in the region of Nankai

Trough for earthquake and tsunami hazard
assessment

*Minako Katsuyama1, Ayako Nakanishi1, Narumi
Takahashi1'2, Rei Arai1, Hiromi Kamata1, Yoshiyuki
Kaneda?® (1. Japan Agency for Marine-Earth
Science and Technology, 2. National Research
Institute for Earth Science and Disaster Resilience, 3.
Kagawa University)

5:00 PM - 6:30 PM

[SO6P-16] Seismic survey in the Nankai Trough off

western Kii peninsula

*Yasuyuki Nakamura1, Shuichi Kodaira1, Tetsuo No1,
Yuka Kaiho', Gou Fujie1, Seiichi Miura1, Kazuya
Shiraishi' (1. Japan Agency for Marine-Earth
Science and Technology)

5:00 PM - 6:30 PM

[SO6P-17] Seismological Structure of PHS Boundary from

Broadband Receiver Function Analysis of Local
Deep Earthquake Records

*Yasunori Sawaki1, Yoshihiro Itoz, Kazuaki Ohtaz,
Takuo Shibutaniz, Tomotaka Iwata® (1. Graduate
School of Science, Kyoto University, 2. Disaster

Prevention Research Institute, Kyoto University)
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5:00 PM - 6:30 PM

[SO6P-18] Receiver function imaging of the Philippine Sea
plate subducting beneath Shikoku
*Takuo Shibutani' (1. Disaster Prevention Research
Institute, Kyoto University)
5:00 PM - 6:30 PM

[SO6P-19] Relationship between the Moho discontinuities
and deep low-frequency earthquake activity
beneath Shikoku, southwest Japan
*Katsuhiko SHIOMI1, Tetsuya TAKEDA1, Tomotake
UENQ' (1. National Research Institute for Earth
Science and Disaster Resilience)
5:00 PM - 6:30 PM

[SO6P-20] Anisotropy of shear wave velocity near surface
at KiK-net station in Kyushu region based on
seismic interferometry
*Kentaro Motoki1, Kenichi Kato! (1. Kobori Research
Complex Inc.)

5:00 PM - 6:30 PM

Poster session (Sept. 17th) | General session | SO7. Deep Structure and
Properties of the Earth and Planets

SO7P
5:00 PM - 6:30 PM ROOM P (International Conference Halls Il
and IlI)

[SO7P-01] Simultaneous measurement of P wave and S
wave velocities of core and mantle materials in
GHz-DAC method
*Akira YONEDA Yoneda', Shin-ichiro Yoneda?, Seiji
Kamada® (1.1PM, Okayama Univ., 2. Tohoku Univ.,
Sci.)
5:00 PM - 6:30 PM

[SO7P-02] Influence of the outer core structure on the
velocity analysis in the inner core
*Toshiki Ohtaki' (1. Geologucal Survey of Japan,
AIST)
5:00 PM - 6:30 PM

[SO7P-03] Toward adjoint tomography of the large low
seismic velocity provinces beneath the western
Pacific Ocean
*Masayuki Obayashi1, Takayuki Miyoshiz, Junko
Yoshimitsu' (1. JAMSTEC, 2. NIED)
5:00 PM - 6:30 PM

[SO7P-04] A low-velocity layer atop the mantle transition
zone beneath Mexican gulf inferred from
triplicated P and S waves

*XIN LONG', Hitoshi Kawakatsu', Nozomu Takeuchi'
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(1. ERI, Univ. of Tokyo)

5:00 PM - 6:30 PM

[SO7P-05] Mechanism of aqueous fluid migration through
a thin, low-viscosity layer near the subducting
plate interface
*Manabu Morishige1 (1. Japan Agency for Marine-
Earth Science and Technology)
5:00 PM - 6:30 PM

[SO7P-06] Phase speed mapping of multi-mode surface
waves with eikonal tomography using mode-
branch waveforms
*Hitoshi Matsuzawa1, Kazunori Yoshizawa1, Fan-Chi
Lin?> (1. Graduate School of Science, Hokkaido
University, 2. University of Utah)
5:00 PM - 6:30 PM

[SO7P-07] Comparisons of anisotropic 3D S wave speed
models derived from linearized and non-linear
inversions of multi-mode surface waves
*Kazunori Yoshizawa'?, Toru Taira® (1. Department
of Earth &Planetary Sciences, Faculty of Science,
Hokkaido University, 2. Department of Natural
History Sciences, Graduate School of Science,
Hokkaido University)
5:00 PM - 6:30 PM

[SO7P-08] Po/So waves traveling in the Atlantic Ocean
*Azusa Shito', Daisuke Suetsugu? (1. Kyushu
University, 2. JAMSTEC)
5:00 PM - 6:30 PM

Poster session (Sept. 17th) | General session | S16. Subsurface Structure
and Its Effect

S16P
5:00 PM - 6:30 PM ROOM P (International Conference Halls Il
and IlI)

[S16P-01] 2D Microtremor array measurements in
Tsukuba city
*Haruhiko Suzuki1, Chisato Konishi1, Atsushi Yatagai1,
Tadashi Sato1, Takanori Ogahara1, Ken Sakurai1,
Yasuhiro Kaida', Toru Suzuki?, Hirohito Takahashi?,
Tomio Inazaki* (1. 0OYO, 2. MONY, 3. Meijyo Univ.,
4. AIST)
5:00 PM - 6:30 PM

[S16P-02] Dense Microtremor Observation in Oshikadani
and Takatsuji district, Yurihama Town, Tottori
Prefecture
*Isamu Nishimura', Tatsuya Noguchi?, Takao Kagawa®

(1. Graduate School of Sustainability Science, Tottori



Tue. Sep 17, 2019 Poster session (Sept. 17th)

Univercity,Department of Engineering,Social Systems
and Civil Engineering Program, 2. Social Systems and
Civil Engineering, Tottori Univercity)
5:00 PM - 6:30 PM
[S16P-03] Microtremor survey on Saga plain and Shiroishi
plain, Kyushu, Japan
*masayuki yoshimi', michiko shigefuji® (1.
Geological Survey of Japan/AIST, 2. Kyushu
University)
5:00 PM - 6:30 PM
[S16P-04] Estimation of Phase Velocity using an Array
with Arbitrary Shape
*HUAN ZHANG', Hitoshi Morikawa', Kahori liyama’
(1. Tokyo Institute of Technology)
5:00 PM - 6:30 PM
[S16P-05] Estimation of Underground Structures around
Source Area of the 2018 Hualien Earthquake
(M,, 6.4) using Microtremor Array Observations
*Ken Miyakoshi1, Yasuhiro Matsumotoz, Masumi
Yamada3, James Mori3, lkuo Cho4, Takumi
Hayashida®, Chun-Hsiang Kuo®, Che-min Lin®, Yin-
Tung Yen’, Keng-Chang Kuo®, Yujia Guo' (1. Geo-
Research Institute, 2. Kozo Keikaku Engineering, 3.
Disaster Prevention Research Institute, Kyoto
University, 4. National Institute of Advanced
Industrial Science and Technology, 5. Building
Research Institute, 6. National Center for Research
on Earthquake Engineering, 7. Sinotech Engineering
Consultants, 8. Kaohsiung university of Science and
Technology)
5:00 PM - 6:30 PM
[S16P-06] Estimation of subsurface structure based on
microtremor and seismic observation in
Shigaku area, Ohda City, Shimane Prefecture,
Japan
*Tatsuya Noguchi', Isamu Nishimura', Takao Kagawa'
(1. Tottori University)
5:00 PM - 6:30 PM
[S16P-07] Near-surface structure over Okayama
Prefecture, Japan
Ayumu Uneoka1, *Masanao Komatsuz, Takaaki
Fujitaz, Hiroshi Takenakaz, Keiichi Nishimura3,
Mitsutaka Oshima®, Hiroshi Kawase® (1. Okayama
University (Now: Ryobi Systems co., Itd.), 2. Okayama
University, 3. Okayama University of Science, 4.

Shimizu Corporation, 5. Kyoto University)
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5:00 PM - 6:30 PM

[S16P-08] A study on the modal properties of sediment on
base rock
Miriam Beatrice Dodt1, Yusuke Suzuki1, *Kahori
IIYAMA', Hitoshi Morikawa' (1. Tokyo Institute of
Technology)
5:00 PM - 6:30 PM

[S16P-09] Subsurface velocity structures from seismic
bedrock to ground surface for Tokai region,
modeled to enhance strong motion prediction
*Atsushi WAKAI', Shigeki SENNA', Atsushi YATAGAIZ,
Yoshiaki INAGAKI?, Hisanori MATSUYAMAZ, Hiroyuki
FUJIWARA' (1. National Research Institute for Earth
Science and Disaster Resilience, 2. OYO
Corporation)
5:00 PM - 6:30 PM

[S16P-10] Classification of ground type for ground motion
prediction based on regional characteristics of
AVS 30 obtained by microtremor survey
*Shigeki Senna1, Atsushi Wakai1, Atsushi Yatagaiz,
Yoshiaki Inagaki?, Hisanori Matsuyama?, Hiroyuki
Fujiwara' (1. NIED, 2. OYO Corp)
5:00 PM - 6:30 PM

[S16P-11] Characteristics of Ground Motion in Ogasawara
Iwo-To Island using Microtremor H/V Spectral
Ratio
*Takumi Murakoshi' (1. National Defense
Academy)
5:00 PM - 6:30 PM

[S16P-12] Estimation of soil amplification using seismic
records observed at dense seismic network and
deep borehole stations
*Shinako Noguchi1, Osamu Murakamiz, Yasuhiro
Asai® (1. Association for the Development of
Earthquake Prediction, 2. Tono Research Institute of
Earthquake Science)
5:00 PM - 6:30 PM

[S16P-13] Site amplification at strong motion stations in
the Kathmandu Valley, Nepal
*Michiko Shigefuji1, Nobuo Takai?, Subeg
Bijukchheng, Chintan Timisina4, Mukunda Bhattarai4,
Shova Singh® (1. Kyushu Univ., 2. Hokkaido Univ., 3.
Khwopa Engineering College, Nepal, 4. Department
of Mines and Geology, Nepal)
5:00 PM - 6:30 PM

[S16P-14] Strong ground motion simulation in Osaka Plain
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for the 2018 Northern Osaka Prefecture
earthquake
*Haruko Sekiguchi', Kimiyuki Asano', Tomotaka
lwata' (1. Kyoto University, DPRI)
5:00 PM - 6:30 PM

[S16P-15] Ambient noise cross-correlation function
analyses using continuous observation data by
CEORKA
*Takashi Akazawa' (1. Geo-Research Institute)
5:00 PM - 6:30 PM

[S16P-16] Examination of waveform in development of
simultaneous 3D seismic reflection survey for
shallow water using underwater speaker
*Mayu Ogawa1, Tetsuro Tsuru1, Seishiro Furuyama1,
Jin-Oh Parkz, Chen Guoz, Kosaku Arai3, Takahiko
Inoue® (1. Tokyo Unversity of Marine Science and
Technology, 2. Atmosphere and Ocean Research
Institute, The University of Tokyo, 3. National Institute
of Advanced Industrial Science and Technology)

5:00 PM - 6:30 PM

Poster session (Sept. 17th) | General session | S17. Tsunami

S17P
5:00 PM - 6:30 PM ROOM P (International Conference Halls Il
and IlI)

[S17P-01] Submarine landslide sources estimated by
multiple types of tsunami records of the 2018
Palu tsunami, Indonesia
*Kenji Nakata', Akio Katsumata', Abdul Muhari® (1.
Meteorological Research Institute (MRI), Japan
Meteorological Agency (JMA), 2. Ministry of Marine
Affairs and Fisheries, Indonesia)
5:00 PM - 6:30 PM

[S17P-02] Source model of 1854 Ansei-Tokai earthquake
using tsunami waveform to understand a future
Nankai earthquake
*Karen Uno1, Yuichiro Tanioka1, Yusuke Yamanaka®

(1. Institute of Seismology and Volcanology,

Hokkaido University, 2. Department of Civil
Engineering, The University of Tokyo)
5:00 PM - 6:30 PM

[S17P-03] Investigation on fault slip inversion using
theoretical tsunami waveforms
*Yoshitaka Nakamura1, Shoichi Yoshioka2'1, Toshitaka
Baba® (1. Department of Planetology, Graduate

School of Science, Kobe University, 2. Research
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Center for Urban Safety and Security, Kobe
University, 3. Graduate School of Science and
Technology, Tokushima University)
5:00 PM - 6:30 PM
[S17P-04] Group velocity dispersion of teleseismic
tsunami and seismic Rayleigh wave observed
by ocean bottom pressure gauges installed off
Tohoku
*Tatsuya Kubota', Tatsuhiko Saito', Naotaka
Chikasada', Wataru Suzuki' (1. NIED)
5:00 PM - 6:30 PM
[S17P-05] Array based measurements of tsunami phase
speed with DONET OBP records
*Ayumu Mizutani1, Kiyoshi Yomogita2 (1. Graduate
School of Science, Hokkaido University, 2. Faculty of
Science, Hokkaido University)
5:00 PM - 6:30 PM
[S17P-06] Near-field tsunami forecast based on MT/CMT
data for the Pacific coast of eastern Japan
Akihiro Toyoda1, *Jun Kawahara1, Tatsuhiko Saito?
(1. Graduate School of Science and Engineering,
Ibaraki University, 2. National Research Institute for
Earth Science and Disaster Resilience)
5:00 PM - 6:30 PM
[S17P-07] Far-field Tsunami Decay Processes in the Cases
of North Pacific Ocean
*Takeyasu Yamamoto' (1. Meteorological Research
Institute)
5:00 PM - 6:30 PM
[S17P-08] Human damage in Yamada town, lwate
prefecture, due to the 1896 Meiji Sanriku
earthquake tsunami
*Yuichi Namegaya', Yuichi Ebina®, Kentaro Imai® (1.
National Institute of Advanced Industrial Science and
Technology, 2. International Research Institute of
Disaster Science, Tohoku University, 3. JAMSTEC)
5:00 PM - 6:30 PM
[S17P-09] Reconstruction of coastal topography around
the 13th and 17th centuries and tsunami
deposits survey at Kiritappu marsh, eastern
Hokkaido
*Kei Ioki1, Yuki Sawai1, Yuichi Namegaya1, Koichiro
Tanigawa1, Dan Matsumoto1, Atsunori Nakamura1,
Yumi Shimada™? (1. GSJ, AIST, 2. Univ. of Tsukuba)
5:00 PM - 6:30 PM

[S17P-10] Tsunami source models of earthquakes which
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occurred in 20th century off-Hokkaido and off-
Tohoku of the eastern margin of the Sea of
Japan

*Satoko Murotani1, Kenji Satakez, Takeo Ishibe® (1.

National Museum of Nature and Science, 2.

Earthquake Research Institute, University of Tokyo, 3.

Association for the Development of Earthquake
Prediction)
5:00 PM - 6:30 PM

[S17P-11] Self-similar and random slip distributions on a
non-planar fault for tsunami scenarios for
megathrust earthquakes

*Masaru Nakano1, Shane Murphyz, Ryoichiro Agata1,

Yasuhiko Igarashi3, Masato Okada3, Takane Hori' (1.

JAMSTEC, 2. Ifremer, France, 3. Graduate School of
Frontier Sciences, The University of Tokyo)

5:00 PM - 6:30 PM

Seismological Society of Japan Fall Meeting

Poster session (Sept. 17th) | Emergency session | S24. Off Yamagata
Earthquake of 18 June 2019

S24P
5:00 PM - 6:30 PM ROOM P (International Conference Halls Il
and Il

Poster session (Sept. 17th) | Special session | S23. Open data for
seismology

S23P

5:00 PM - 6:30 PM ROOM P (International Conference Halls Il
and Il1)

[S23P-01] Bayesian modeling and visualization of
spatiotemporal heterogeneity of hypocenter
catalogs
*Yosihiko Ogata' (1. Institute of Statistical
Mathematics)

5:00 PM - 6:30 PM

[S23P-02] Quality enhancement of the JMA Unified
Earthquake Catalog
*Kazuhiro Iwakiri1, Hirofumi Yokoyama1, Mitsuharu
Ueda1, Yuriko Iwasaki1, Daisuke Hasebe1, Hiroshi
Ueno' (1.Japan Meteorological Agency)

5:00 PM - 6:30 PM

[S23P-03] Development and operation of crustal
deformation data sharing server
*Teruhiro Yamaguchi1, Takahashi Hiroaki' (1.
Institute of Seismology and Volcanology, Hokkaido
University)

5:00 PM - 6:30 PM

[S23P-04] Marine Seismic Data Archiving and
Dissemination System Development
*Yasushi |shihara1, Taewoon Kim1, Koichiro Obana1,
Tomoya Nakajima', Aki Ito' (1. JAMSTEC)

5:00 PM - 6:30 PM
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[S24P-01] Yamagata-oki Earthquake observed by AN-net
*Shutaro Sekine1, Shintaro Abe1, Keiji Kasahara1,
Yoshihiro Tazawa' (1. Association for the
Development of Earthquake Prediction)
5:00 PM - 6:30 PM

[S24P-02] Crustal structure around source area of the
Earthquake offshore Yamagata Prefecture on
June 18, 2019
*Tetsuo No1, Shuichi Kodaira1, Hiroshi Satoz, Takeshi
Sat03, Ryo Miura1, Norio Shimomura4, Gou Fujie1,
Koichiro Obana' (1.JAMSTEC, 2. ERI, Univ. of
Tokyo, 3. Sapporo Regional Headquarters, JMA, 4.
Nippon Marine Enterprises)
5:00 PM - 6:30 PM

[S24P-03] Tomography of the 2019 Yamagata-oki
earthquake area
*Yu Katayama1, Dapeng Zhao1, Genti Toyokuni1 (1.
Research Center for Prediction of Earthquakes and
Volcanic Eruptions, Graduate School of Science,
Tohoku University)
5:00 PM - 6:30 PM

[S24P-04] Real-time automatic uncertainty estimation of
GNSS-based coseismic fault model: a case
study of 2019 Yamagata-Oki earthquake
*Keitaro Ohno1, Yusaku Ohta1, Hiroki Muramatsuz,
Satoshi Abe® (1. Research Center for Prediction of
Earthquakes and Volcanic Eruptions, Graduate
School of Science, Tohoku University, 2. Geospatial
Information Authority of Japan)
5:00 PM - 6:30 PM

[S24P-05] Crustal deformation and fault model of the
2019 Mw 6.4 earthquake off Yamagata
Prefecture
*Tomokazu Kobayashi1, Hiroshi Yarai1, Yuki Kuroishi1,
Masaki Honda' (1. Geospatial Information Authority
of Japan)
5:00 PM - 6:30 PM

[S24P-06] Rupture process of the 2019 Yamagata-oki
earthquake estimated from strong motion and
geodetic data
*Hiroaki Kobayashi1, Kentaro Motoki1, Kazuki

Koketsu? (1. Kobori Research Complex Inc., 2.
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Earthquake Research Institute, The University of
Tokyo)
5:00 PM - 6:30 PM
[S24P-07] Source Process of the Off Yamagata
Earthquake of June 18, 2019
*Kazuhito Hikima' (1. Tokyo Electric Power
Company Holdings, Inc.)
5:00 PM - 6:30 PM
[S24P-08] Source process of the 2019 off Yamagata
earthquake derived from strong motion data
*Hisahiko Kubo1, Wataru Suzuki1, Shin Aoi1, Haruko
Sekiguchi® (1. National Research Institute for Earth
Science and Disaster Resilience, 2. Disaster
Prevention Research Institute, Kyoto University)
5:00 PM - 6:30 PM
[S24P-09] Source rupture process of the 2019 Yamagata-
ken oki earthquake estimated by waveform
inversion using strong motion data
*Susumu Kurahashi1, Ken Miyakoshiz, Kojiro Irikura’
(1. Aichi Institute of Technology, 2. Geo-Research
Institute)
5:00 PM - 6:30 PM
[S24P-10] Strong Motion Generation Area for the 2019
Off Yamagata prefecture, Japan, earthquake
estimated by the empirical Green’ s function
method
*Kazuhiro Somei1, Ken Miyakoshi1, Yujia Guo' (1.
Geo-Research Institute)
5:00 PM - 6:30 PM
[S24P-11] Initial rupture process of the 18-June-2019 off
Yamagata earthquake inferred from source
imaging
*Ryo Fujimoto', Hirofumi Kowari', Masanao
Komatsu1, Hiroshi Takenaka' (1. Graduate school of
natural science and tecnology OKAYAMA
UNIVERSITY)
5:00 PM - 6:30 PM
[S24P-12] Evaluations for source parameters and site
amplifications based on generalized inversion
technique
*Kenichi Nakano1, Hiroshi Kawase? (1. HAZAMA
ANDO CORPORATION, 2. Kyoto university)
5:00 PM - 6:30 PM
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Poster session (Sept. 17th) | General session | SO4. Tectonics

S04P
Tue. Sep 17,2019 5:00 PM - 6:30 PM ROOM P (International Conference Halls Il and Ill)

[S04P-01] Expansive trench-parallel shear-wave fast polarizations above a
subducting plate based on S-net cabled ocean bottom seismometers
*Naoki Uchida', Junchi Nakajima? Ryota Takagi', Keisuke Yoshida', Ryota Hino', Tomomi
Okada1, Youichi Asano3, Sachiko Tanaka® (1. Graduate School of Science Tohoku University,
2. School of Science, Tokyo Institute of Technology, 3. National Research Institute for Earth
Science and Disaster Resilience)
5:00 PM - 6:30 PM

[S04P-02] Bending-Related Topographic Structures of the Subducting Plate in the
Southeastern Pacific Ocean
*Reno Kotate1, Masao Nakanishi® (1. Chiba University Graduate School, Science and
Engineering, Dvision of Earth and Environmental Scienes, Department of Earth Sciences,, 2.
Chiba University Graduate School Faculty of Science)
5:00 PM - 6:30 PM

[SO4P-03] An Analytical Method for the Shape of Subducting Oceanic Plate by using
GIS
*Yuki Tsukamoto'?, Shinsuke Okada®, Tatsuya Sumita®, Daisaku Kawabata® (1. Graduate
School of Science, Tohoku University, 2. AIST, Tohoku University, 3. IRIDeS)
5:00 PM - 6:30 PM
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Expansive trench-parallel shear-wave fast polarizations above a
subducting plate based on S-net cabled ocean bottom seismometers

*Naoki Uchida', Junchi Nakajimaz, Ryota Takagi1, Keisuke Yoshida', Ryota Hino', Tomomi Okada
' Youichi Asano®, Sachiko Tanaka®

1. Graduate School of Science Tohoku University, 2. School of Science, Tokyo Institute of Technology, 3. National
Research Institute for Earth Science and Disaster Resilience

Shear-wave splitting observed in cabled ocean bottom seismometers of “Seafloor observation network
for earthquake and tsunamis along the Japan Trench” (S-net), provides the first constraints on the
shear-wave anisotropy in the offshore forearc area in northeastern Japan. Waveforms of 606 local
interplate earthquakes observed by 83 S-net stations are analyzed. They show trench parallel fast
direction and delay times of “0.1 seconds for the area above the subducting plate (depths of O - 50 km)
(Figure). The splitting parameters show no correlation with the source depth (plate boundary depth) and
similar to those reported for intraslab earthquakes at on-land forearc stations where the subducting plate
is located at "50 - 100 km depth. The offshore shallow (depth< 35 km) earthquakes mainly occurring in
the crust of the overlying plate also show similar trends of splitting parameters. These results suggest that
the forearc mantle wedge is less anisotropic and most of forearc splitting occurs in the shallow part of the
crust in the overlying plate (Figure).
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Bending-Related Topographic Structures of the Subducting Plate in
the Southeastern Pacific Ocean

*Reno Kotate1, Masao Nakanishi?

1. Chiba University Graduate School, Science and Engineering, Dvision of Earth and Environmental Scienes,
Department of Earth Sciences,, 2. Chiba University Graduate School Faculty of Science

BEBEMETIE, BAOTL — MILEHFADRNICERT 2, ZORHICK > T, EBESOEOEEERIMEICIE
EMEREDECE XY REDERMICHUTWSHE (LT, BBHE) NHET 2, MEHMEL, SER/OD
TL— M MARZICRA LKA, TL— MNERMEDMETE R EICHEESZ I EPHDEEZILNTL
% (%X, Moore and Saffer, 2001; Riipke et al., 2002) , BEETEDMBIIZICIE, LAAHICEL BB
HTH L K RKELERT S BFELRNERDBENBIRTHZ2T7EY I EILPHATIBEELTTE S
B2 A % (Kobayashi et al., 1995, 1998), H#(2017)ik. KIEDEBE(MADOMBHFZIC D WVTLLTD
B ER LT

1. FEBEARNOFE - NEFBBILERICE 1F 2B OFRLHE L. BE#MH 580 kmiZETHY. X
THFRGDBEICLEANTEELEBED L,

2BFRILKICER T 2BENB/IRVBERT H5DIE. ThEBEROLTHENIOELIRDIZETH
%, 30ELWKREWGEIE, BERMICETRIEHE IR NS,

3BEMAAREIKERLTVWD LIS, BIUVEBERREED DABEBOREEZZIILBFITL — ML
HAATWBBEMETIE EERDORAD Y L2 WNFEDLH B,

HFE(2017) TR, KREFEREOBBICH T HMBEHMFOEREZ L FRELRICO VWTORADI T+ TH T, 5
EDFRTIZ. KFEFREDBETH2HKBE. RIL—BE N— - FUBBOBEMETHRES DU
B OFEHESEEL2 D, MBMVORERZEREXARTTL— bOFERICK 2. MIEMPOFEER
B & EEDEVWERET L7,

EAAL T L — bDERIZ, PKBETIFO~25Ma, RIL—BETIE30~40Ma, RIL— - FUBETIK. E
B20EMETHREEHEWSOMaTH Y, MERICITKIEET L — MERIFFFL LAY, BEB45EMETIE
0~10MaTd % (Muller et al., 2008),

BBt OREZRICOWT, LN EMEDOHREE FERELTONRIL—EE, BiE20~36EDN
W= FUBEBETIE, TU—MEHICK > TH L EE e TITRMBEMT I RET 5. LR17EMEOHK
BB, HE6~20EDNIL—BETIH, BENBIRTH2T7ESIVEILHDBEEY 52 & THREMM A REY
%, . BMIES6E LY EEONIL— - F U BEOEEMMNLTIE, MEMHOFEIIREI NG >7, R
V— - F ) BERE36EMMETIE, 15kmIl EBEN/OBIKICIE, BEE e TTRMBEHY & 7 ES L EILATE
EY %, FMiR40745E DMK T, BEHMA S50kmELA TILMEM OFE R S hah o 7oA BiEEH
S50k EBEN /I TIE T EF LB DHDEFEY 5. FER40~45EDRIL— - F U BEOHBBOES
I£500~600mT&H W, BOMIBDOHEEDES100~200mELERTEW, DI &b, FMEE36EL YR
ORI — - FUBETE, BRILKERDOT EHILELHNEBYICE > TEDNLDIC, WBFOEE
PUNE Y BEEMMOETEEL’ RS NG > EEA LN,
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TL— hOEHICE > THIEBFAH L RET 2EEIE. FXKBE. RIUL—BE. ~— - FUBEBEDBE
A S60knfZETH Y, BEILICH L RET HMBMFOFELEICAELEVIRR S AL o7, B
EMEIRAEERH T 2EHIE. PREBETIERKAI135kn, ~IL—EETIE75mI BB N SBEN /A TH
Y. BEMNBRN\BEE LB OADL, TL—bOEMICE > TH L RET 2MBHF L W ©FEEH
EANLEWZ &AL 7=,

BB DEEIE. #FL < FE LB S BENHBRIEES L BB TREAEWNIRL, FXE
B, NI —EBBICB B DOEZIZ100~200mBETH Y., RI)L— - F BB TIE250~500miZE T
Hb, WARACTL— FODERIIRIL— - FUBEBOANTVWI EDS, EARALTL—KDERNFHWIZ
E. BHICE > TRETIMEBHFOEZIIKREVEEZILNS,

SODMR T, BENBRIBETEL-MEMFEOADN. FLIFKETZ2MERMP LY EEEZBEN LN E
MYIBAL7z, £, AR T L —FOERPHEWZIE, BEIHHETRET IMBHFOZEENKETVN E
NHBAL 7z, Tk, MBHMFEOREERELAAE L — NOERD, BT OZEZECEEEHEHE & BE%
LTWBZEAERET S,
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An Analytical Method for the Shape of Subducting Oceanic Plate by
using GIS

*Yuki Tsukamoto'?, Shinsuke Okada®, Tatsuya Sumita®, Daisaku Kawabata®
1. Graduate School of Science, Tohoku University, 2. AIST, Tohoku University, 3. IRIDeS

FLOHIC ZHETHZAFRIEICKEK, KEEXETL—MET74VEVEBTL—MDEARAATSHY, EHAD
EETL— MDD, B CTRET 2 NUGEEICHETE - SEMES LU ZNICH D RBREHEFICKE
BREBEEZTWSEEZONG. AEARNMNILARAL 74 VEVBTL— NI, TL— NOMARPESR
BREDEMBRERNMELCTHEY, INETICHNEEPHRBREE & OBEENERIN TV, flZIE, WE
FA (1997) T, BEXWHEDOKILEE #FEHEEMMEN SIEARAIEFMAALEBE S L — NDOIERE
BEEMITTHRIRLTWS. 7, lidakaetal. (2017) TlX, REAMBELIL, R AFRAAET1YEVE
TL—hMEBMDTEMBEAETEIEICLVOTANBRLPTVRIETHI I EEBELTWS. _RH
RAALETL— ORI, TL— N EETREST Z2HEOE RSP HEREERERITEOMEFZNFIEIC
SYETIENTONRTWS., LHAL—AT, INSDEMALEET L — bOWIRIE, R EEEY BEDEK
BOEIHAAELTEZLLONSED, TOBEEILTL— MNEREBHLIZHIXIZFEAERW, ZFITEAMET
&, GISERAWTHFISA >ARERKEKRD, LAALEBET L — MIHTI2BREBINEZTOFEICOVWT
et L 7.

MEFE HRREDEBINIT BT — MIERFE &AL E DD, Yamaoka et al.(1986)1F, E&H AL EBFET
L—HMIIELTH, EmELEELAY, RIFPEFEHIKBRDERE L TKRETESIEZRHE LA, 2D
ﬁt%ﬁ(t,%&ﬂhﬁjb—htﬁw%éﬁ%%ﬁtbf,maﬁ&%%ﬂﬁ(ﬁ%)iﬁwmﬁt
MO BRERBATEDDIENTES. BEIE, TL— MNEADOHE LA AHFIAM S & DX SNBER I E M
EFRWEHESH, BEREIPENZMENRONEBEICE, MHFRAALTL—MIBWTHRYPESGE WD -
THHIRETCVWBIENMEETEZ(E1). UEDZEDLD, FL—MEDEBEDHRETL— FNDEIAH
Btaith R & DEIDRERBEABESMITZIET, TL—NOMBRPESREDERATMTES. 22

T, HIBEREZELHFIA - - BEEERESOMYIRWVICENSCISEAWTHRER 2T/,  XHET
&, TL—rHBOMIEAHARADIFE, WMEARI LAIFE, EAAXRBILTWVWRIEADIEDO T L — MK
%ﬁﬁ@ﬁﬁébﬁk;ofﬁﬁb,;nawfb—h%%kﬁbfﬁhﬁﬁwmﬁ%ﬁogth),7
L— MEROZERETHETE 2R L. BFEEAZ1000 kmEAE L T4 kmBRO L — MNERT—4 %
B L7, EAAHBRBIEICIZ4 kmEBICREZEEB L. BT, £, 120h&HAHFEBEENS T
L—MNEEOL2TORETO, MFITH > -REREOERHBNT ATV, ZOFEFXEEZL4MBICRELZE2TO
R AAFRBRASERE L=, RIS, 7L—MEEDIMARICEBL, RERKEZE DL AAHFHBER%
MREL, TOMEMES LUONGT 2t AARBHERAEHELE. RRIC, SONERERBOEMEDDH
HERESRLRIC, BEL TSV AAAFEBRBICRERKESBL TSI L—NEEEEBL L.

BREER SHEOEBWRLLAAATL— MERISH L TRERBOBFZITo7HER, UTOIZ EABEL
MR o7z, TL—IBBONMIEAFAOCHKR T, FL— M LEOREEAAHFRBMRA—FDOBEFRE

Bofe. TL— MR LR TR, WMAEIMEESNZHEEDEFEICEWT, TL— N ELOBBORORRE
BREAR—DEAAAFBRMRICERTIHRFNRONE (H2) . ShiZTL— P HTFTHRLTWSSE
ERLTWSEDEEZONS. L, \RMEZTWS EBESNZEHEA & CISE AWBITIC K 28R
AL, EREICIE—BLAd >k, TL—IPESLEERTIE, SRERBEI BRICSHEL, EEEMEIC
RS 2HRFHAERBIN. ThOEDOFERIS, BEMNRLARAALTL— MR TR, MRCESEZRTER
IKDWT, REBREBREZAVEERERICEIYIHMETE I A 9d >, 48, GISTIE, REREE%E

DEMRBEBBA LIS > TKRDZ oIS, RERBOMAERRICAMKENIELTVWD I EMERBSNE. T
L—hOBEITICEVWTS, CORMEEZERBLAD ATRITERZHMN T 20BN HZ I Dh o7, L5
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®iE, EEORFATTL— MIERERBRERAWEMRERFEZERL, FAARTRHEOSNRRETER
DR =V BT ZZET, TL— I NEROFEEZITO FETH .

Sl -  lidaka T., et al., 2017, Receiver function images of the distorted Philippine Sea slab contact
with the continental crust: Implications for generation of the 1891 Nobi earthquake (Mj 8.0),
Tectonophys., 717, 41-50. Yamaoka, K, et al., 1986, Spherical shell tectonics: Effects of sphericity and
inextensibility on the geometry of the descending lithosphere, Reviews of Geophysics, 24, 1, 27-53. L[4
HE - BEREC, 1997, hEthADKIFEEH ELHFAAL 71 YV EVETL — bOFIK, AL, 42, 131-138.

//, ”r”T”x// JE2 : WA E TV BIEETORITES.

_ 24 1000 kmZU A OEEEEE L TF— 2 21K L, 4km
BB T AL S A RE L. BABEL2ALEm
WE%ERT. FL— bk LEOGE, ZAPhOEIRERE
#RL T3, GISTHELLWHRERE, FA—oenhhsY
ELTRHETESN,. (MROHRHED) , BE LU
B & IEREICIE—3L Ty,

xR, E5
—LHRAKEEDEBFE

TE1 : ZAROEER,
RARAATBET L — b EDEEDS
&, TNENIILT 50N ABFLEHE jfé|sgﬁggﬁ|§h\

REbh, RERKTEYREONE

SRR T B, R A
7L — b LD & hHA GRS g/ b
& OE DO RIZIEEE & £ O IGEFRE K .
HHIET, HEPERLREDTL—
FOEREFMETE S,

TE L 7B REEE
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Poster session (Sept. 17th) | General session | SO6. Crustal Structure

SO6P
Tue. Sep 17,2019 5:00 PM - 6:30 PM ROOM P (International Conference Halls Il and Ill)

[SO6P-01] Array analysis of OBS recordings at Ontong Java Plateau: Preliminary
analysis via seismic interferometry
*Yuki Kawano1, Takehi Isse1, Akiko Takeo1, Hitoshi Kawakatsu1, Daisuke Suetsuguz, Hajime
Shiobara1, Hiroko Sugioka3, Aki Itoz, Yasushi Ishiharaz, Satoru Tanakaz, Masayuki Obayashiz,
Takashi Tonegawaz, Junko Yoshimitsu?, Takumi Kobayashi® (1. Earthquake Research Institute,
The University of Tokyo , 2. Japan Agency for Marine-Earth Science and Technology, 3.
Department of Planetology, Kobe University)
5:00 PM - 6:30 PM

[SO6P-02] Aftershock distribution and crustal structure in and around the eastern
focal area of the 2015 Gorkha earthquake (Mw 7.8)
*Eiji Kurashimo', Hiroshi Sato’, Shin’ ichi Sakai', Naoshi Hirata', Ananta Prasad Gajurelz,
Danda Pani Adhikari?, Bala Ram Upadhyayaz, Bishal Nath Upreti3 (1. Earthquake Research
Institute, the University of Tokyo, 2. Tribhuvan University, 3. Nepal Academy of Science and
Technology)
5:00 PM - 6:30 PM

[SO6P-03] LAYERED CRUSTAL AND UPPER MANTLE STRUCTURE BENEATH
BOTSWANA
*Admore Mpuang1, Takuo Shibutani' (1. Kyoto University, Disaster Prevention Research
Institute, Research Center for Earthquake Prediction)
5:00 PM - 6:30 PM

[SO6P-04] Dense seismic observation for structure beneath Showa-shinzan volcano
and preliminary results
*Akiko Takeo', Kiwamu Nishida', Yosuke Aoki', Hiroshi Aoyamaz, Motoko Ishise', Takuto Maeda
3, Yuta Mizutani1, Takeru Kai1, Yuki Nakashima1, Shogo Nagahara1, Ryo Kurihara1, Lingling Ye*,
Xiaowen Wang5, Takeshi Akuhara' (1. The University of Tokyo, 2. Hokkaido University, 3.
Hirosaki University, 4. Sun Yat-sen University, 5. Southwest Jiaotong University)
5:00 PM - 6:30 PM

[SO6P-05] Surface wave group velocity in and around the Tsugaru plain, northern
Tohoku, inferred from seismic interferometry
*Sayumi Ishida', Takuto Maeda', Masahiro Kosuga1 (1. Graduate School of Science and
Technology, Hirosaki University )
5:00 PM - 6:30 PM

[SO6P-06] A high-frequency later phase of intraslab earthquakes and its
implications for S-wave attenuation structure in NE Japan
*Takahiro Shiina', Kei Katsumata?, Kiyoshi Yomogidag, Aitaro Kato' (1. ERI, Univ. of Tokyo, 2.
ISV, Grad. Sch. of Sci., Hokkaido Univ., 3. Department of Earth and Planetary Dynamics, Grad.
Sch. of Sci., Hokkaido Univ.)
5:00 PM - 6:30 PM

[SO6P-07] Validation of the method to estimate the crustal thickness using the
cross-correlations of broad-band seismic ambient noise
*Masyitha Retno Budiati', Genti Toyokuni1, Tomomi Okada', Toru Matsuzawa' (1. Research
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Center for Prediction of Earthquakes and Volcanic Eruptions, Graduate School of Science,
Tohoku University)
5:00 PM - 6:30 PM

[SO6P-08] Estimation of subsurface V, and V,, structures beneath Asama volcano
inferred by seismic interferometry
*Yutaka Nagaoka1, Kiwamu Nishida® Yosuke Aoki?, Minoru Takeo® (1. Meteorological
Research Institute, Japan Meteorological Agency, 2. Earthquake Research Institute, The
University of Tokyo)
5:00 PM - 6:30 PM

[SO6P-09] Tomography of the Ibaraki off-shore region from ambient seismic noise
*Lina Yamaya1, Kimihiro Mochizuki', Takeshi Akuhara’, Tsuyoshi Ichimura', Kohei Fujita1,
Takuma Yamaguchi1, Takane Hori® (1. Earthquake Research Institute, The University of Tokyo,
2. JAMSTEC)
5:00 PM - 6:30 PM

[SO6P-10] Configuration and structure of the Philippine Sea plate off Boso, Japan
*Aki Ito', Takashi Tonegawa1, Naoki Uchida?, Yojiro Yamamoto', Daisuke Suetsugu1, Ryota Hino
2 Hiroko Sugioka3, Koichiro Obana', Kazuo Nakahigashi4, Masanao Shinohara® (1. Japan
Agency for Marine-Earth Science and Technology, 2. Tohoku University, 3. Kobe Universiry, 4.
Tokyo University of Marine Science and Technology, 5. University of Tokyo)
5:00 PM - 6:30 PM

[SO6P-11] Searching for the Moho of the Philippine Sea plate and slab beneath
Kanagawa, central Japan
*Yuki Abe', Ryou Honda', Yohei Yukutake' (1. Hot Springs Research Institute, Kanagawa
Prefectural Government)
5:00 PM - 6:30 PM

[SO6P-12] Interpretation of Seismic Anisotropy Structure beneath the Tokyo
Metropolitan Area on the Basis of the Geological Structure
*Motoko ISHISE', Shinichi SAKAI', Aitaro KATO' (1. Earthquake Research Institute, The
University of Tokyo)
5:00 PM - 6:30 PM

[SO6P-13] Subsurface Structure around the North End of the Yokosuka Fault by
Seismic Reflection Survey
*Shinobu Ito', Tokunosuke Tatsuzawa® (1. GSJ, AIST, 2. Department of Earth Sciences,
Resources and Environmental Engineering, Creative Science and Engineering, Faculty of
Science and Engineering, Waseda University)
5:00 PM - 6:30 PM

[SO6P-14] Seismic attenuation structure beneath Mt. Hakone: Implication for
magma plumbing system
*Hirokazu Kashiwagi', Junichi Nakajima', Yohei Yukutake® (1. Tokyo Tech, 2. HSRI)
5:00 PM - 6:30 PM

[SO6P-15] 3D velocity model in the region of Nankai Trough for earthquake and
tsunami hazard assessment
*Minako Katsuyama1, Ayako Nakanishi1, Narumi Takahashi1'2, Rei Arai1, Hiromi Kamata1,

1,2,3

Yoshiyuki Kaneda (1. Japan Agency for Marine-Earth Science and Technology, 2. National

Research Institute for Earth Science and Disaster Resilience, 3. Kagawa University)
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5:00 PM - 6:30 PM

[SO6P-16] Seismic survey in the Nankai Trough off western Kii peninsula
*Yasuyuki Nakamura1, Shuichi Kodaira1, Tetsuo No1, Yuka Kaiho1, Gou Fujie1, Seiichi Miura1,
Kazuya Shiraishi' (1. Japan Agency for Marine-Earth Science and Technology)
5:00 PM - 6:30 PM

[SO6P-17] Seismological Structure of PHS Boundary from Broadband Receiver
Function Analysis of Local Deep Earthquake Records
*Yasunori Sawaki', Yoshihiro Ito?, Kazuaki Ohta®, Takuo Shibutani®, Tomotaka Iwata® (1.
Graduate School of Science, Kyoto University, 2. Disaster Prevention Research Institute, Kyoto
University)
5:00 PM - 6:30 PM

[SO6P-18] Receiver function imaging of the Philippine Sea plate subducting
beneath Shikoku
*Takuo Shibutani' (1. Disaster Prevention Research Institute, Kyoto University)
5:00 PM - 6:30 PM

[SO6P-19] Relationship between the Moho discontinuities and deep low-frequency
earthquake activity beneath Shikoku, southwest Japan
*Katsuhiko SHIOMI1, Tetsuya TAKEDA1, Tomotake UENO' (1. National Research Institute for
Earth Science and Disaster Resilience)
5:00 PM - 6:30 PM

[SO6P-20] Anisotropy of shear wave velocity near surface at KiK-net station in
Kyushu region based on seismic interferometry
*Kentaro Motoki', Kenichi Kato' (1. Kobori Research Complex Inc.)
5:00 PM - 6:30 PM
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Array analysis of OBS recordings at Ontong Java Plateau: Preliminary
analysis via seismic interferometry

*Yuki Kawano', Takehi Isse’, Akiko Takeo', Hitoshi Kawakatsu', Daisuke Suetsuguz, Hajime
Shiobara', Hiroko Sugioka3, Aki Ito?, Yasushi Ishihara?, Satoru Tanaka?, Masayuki Obayashiz,
Takashi Tonegawa?, Junko Yoshimitsu?, Takumi Kobayashi®

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

FZVhroOv7BEBEAERICERENZEXNBETHY, WKL EFAREOAKEHOHERTHS. L
L, BEELTOMKYMBNERT— 9 B FEELBRWVEDIC, KBUEEIDOREYBEAETOY Y MUEIEIX KRR

BAFEETHE. BLEEAST—95AVETY NLOMEREEEBERITIE, BROELETHARICE>TTD
h T3 H(e.g. Richardson et al., 2000; Covellone et al., 2015), BBIEDHEDREFHI S, WIFhHithiEhs

SREEBTY MUICEZRSBEDFMIIBONATVWARW., AV MOy IBEOERTOERABLIVETD
IV MVEEEBRIBT 7201, 2014FRHI52016FICH T TLEFEERESH(BBOBS)H & NEBEEEBME
WAt A& B W KRB AEEMIKYIBE B A 1THh N 7= (Suetsugu et al., 2018; Tonegawa et al., 2019). &#f
®IE, MERTFHEPHEMBEE T —9ERWEZT LA (MESS74—%280) ICKBAV by

Ty BERSEEDRIAEERELTWS.

SO E 3 TR & LT, BBOBSEAEM D TaHAl & Nz MMEN % A\ /- 8 B 18RRI & 247 (Shapiro et al.,
2004)E B o 1. 2B SR EMEREREILBensen et al. (2007)DFEIC LA > TKRD., 7, &
M AEBELZ1EERRIASO% A —/N\—F v T T2000 RV a VICHEIL, HEARY NRHEDY
TFILPER /A X 2E0CEIVavERA L. Bohk&tEIvavicLT7—) I EHBAERL, ARY
MLKRDA NZv T LEZDS, 2EAABEODIAOR - AR MNLEKRD, 2L T, ch5EBWTERIE

BARODOEHI/OR - ARY MNLEKRSD, 7—)IEHRT 3 & THERBBRERSELE. &5

I, Harmon et al. (2007)DFEZRAVWTHREDFHAZS IR k.

BoNHEEHREEREHKTIE, 1050 WOFHT, SAKRMEERH2500 kmBEXT, L1 —EOEKXE—NR
HEBlIT B ENTER. £, 18,98, 10BUADERDEH - IOR - ARV ML TIEEERK25F 281
E—o BRI S N. BEILIERIEShapiro et al. (2006) THRESINTH Y, XX TIIELEEHANDE
E5Otd57HIC, 18,98, 10BOT—9DH%=AVWTHRELAHALEZ. ZOER, & 2 ILALH208
Tk, 7V MNP v 7BEPRETIIEERRES, £V MNPV vyUBEORE (B LUAEE) TEIEERES
NEAENT. CORBRIAY MO+ BREEZTOELOMBRESDREEMEZRMLAZEDTHDEER
5N 5 (Tonegawa et al., 2019). SEIIMERN /A XAV T4 TV R - /4 X{&iRi(Crawford and Webb,
2000, JIBELHMN)EH I A>T —9 O, BEREFHIREOm L, MAREOEHE, 1RTEER
#r, IRTHEERTS K CRAEMHWTERBIS T/ 41 ZOBRICDWTHRETT 5.

© The Seismological Society of Japan - S06P-01 -



SO6 P'02 Seismological Society of Japan Fall Meeting

Aftershock distribution and crustal structure in and around the eastern
focal area of the 2015 Gorkha earthquake (Mw 7.8)

*Eiji Kurashimo', Hiroshi Sato', Shin’ ichi Sakai', Naoshi Hirata', Ananta Prasad Gajurelz, Danda
Pani Adhikari®, Bala Ram Upadhyaya?, Bishal Nath Upreti®

1. Earthquake Research Institute, the University of Tokyo, 2. Tribhuvan University, 3. Nepal Academy of Science and
Technology

lF &I
2015F4A25BICR/AN—)LRREITHRELZINAHBE (Mw7.8) &, ATV X %&FLHE L THI000A
DREEHSIBALBELREI LR, COBEBERA VY R-A—RANSYTTL— a2 —-5VT7TL—bNDIE
ATRELLHFEEREOHMETH 2. JILAMEORENREL TWVWREEICIE, FAEOERMEILETS
YILRDERICETAFBILTA -—RERABICELNY, FAEERIOKRETINERTCH-LEAEEZET
120kmx40~50kmDBEFH P, AEDHRKENST17THEDOSA12HICREHORIG CTRE LI-RARE

(Mw7.3) DRICREFEINEREL L, RAREDERZZL20Xx30kmDBFLH 2 I EHHESINTWVWS
(Adhikari et al., 2015). EX S VIERETIL HBNAKEFREBEO T L — MERTH Y, JILHMEERE
DEEBSEPERMBOTIR, FHAKRENHEEOSNITEIEIEBREDT I NV A %EMET 2 LTI
BICEETHD. COLIBHMRZEZAICE, ERBEOELVEET, SAKBERIBLRERNZERT S
ENBMTHD. REFEPRETIE, 2015FICHERERAULZEEL, BIGSLET—YDBTICL>T, &
HMARELGLPERMBOMREB-(BT - fibt, 2016 FEESKE ; Kurashimo et al.,, 2019). LA L7
5, TNLUADOKREEICIT2EEBEPERMBOMRICET 2HRIFEKAZ L. ZI T, 2017FICRE
BOHRRBINASEARENDERAZSUAREEHRIBICHNIFTTOHEE, REEAIICHET 32 EKEDEREE
IZ, TNTHERFHESRIREZFREL, WERSHUNEZEEL .
REETIH2017FICBLAET—9DI5, REBOHRENSHEAREDEREZEOREEERIICH,ITT
OHIFTERBLAT—YICHERNESZ 71 — B A2 BET 22 & TRAEKRESH &R EEOMERRE
BEICOWTHRET 5.
&Rl
BERsth e S, LA —RERAEIC2H L TWE I AMEREBORRELASERREDEREZSL R
EEERIBICHIT TOMIIZ3—10kmER TEINFT, KREHAHOAREDERIALEICS—10kmERT11MATIC
ETNETNERE L. IERIF2017F1A16EN O L, ZERR KR TIXBEEEH4L.5 Hz OMEFHICE >TLET
BN RO KFEEN DI D ER % 17 o 7= YNk L, Geospacett DM B L O— 4 TH BCSX-32AWVN BV TY VT
iK% % 250HZICERE L T, #92 BEDEHRNEEN TE 2R TERL /.
Rt & HER
BHASTHNE LZERITERLRTH DD, WEBOT—YIRET I2HENHD. I T, Win o7
L(MEB - 3RE, 1992) FAVWTSTA/LTAN Y HA—ARICE 21 RV MaHAEERB L. MEL872ED 1 X
Y MIHLTPHE - SEOFERAAETRD ZETHAEERT — Y ERXN—ILEERIRT—YUEBTHERIN
TWBTRITEE#EE (Pandey et al,, 1995) ZfB W\ Thypomh (Hirata and Matsu'ura, 1987) =R L 7%
ERREELERLEZ. BONLERDLDL, REBOHRBMOREBIFE T TERDORES RUKFEMEBEDRED
0.5kmBAAR & 72 > 724984 X N =H#iH L, Double-Difference Tomographyi% (Zhang and Thurber,
2003)&HEIK L7-. BONKRELPHENSIX, EIC5—15mDRESITRENELEL, BICKREEHRKET, &
EEBNERG > TLIRHENERTES. £, KRENPREL TWVWBRBHECPEEOVp/VSER, BEICHEN
TNSL B2 ERAL’H Y, ZORHIE, AEERIOSREFBNER THSILBEHOAD, RARERICRE
EEINERICA BRI VEBEEICRONS. SoN/EREMERDEY 2% (Elliott et al., 2016) & LhER
T5E, REFREEHCEETHRETE 28Vp/VsHEEIE, KERIOB > EEBOANRARERICE > -5
ICHARTESEHEICOH L, TOEBOERDETEVP/VSEIEOEINELLLTVWE I &ML, BEY DEE
CEEEDHEICEENRONS.
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LAYERED CRUSTAL AND UPPER MANTLE STRUCTURE BENEATH
BOTSWANA

*Admore Mpuang', Takuo Shibutani'
1. Kyoto University, Disaster Prevention Research Institute, Research Center for Earthquake Prediction

Although considered to have a relatively low seismicity, Botswana is thought to host a south westerly
extension of the East African Rift System, a region where the African plate is splitting into two. This rift
extension is postulated by various researchers to be in northern and central Botswana, where the most
and the largest earthquakes in the country have been observed. Due to a sedimentary coverage of about
75% (Haddon, 2005) and other limitations, understanding the crustal structure in order to explain the
seismicity has been a challenge. This has seen limited literature on Botswana’ s crustal and upper mantle
structure, as well as contrasting ideas on the causes of seismicity and faulting observed in the country.

Providing a better definition of the crustal structure enables earthquakes to be better located and
improves our understanding of seismic wave speed variations associated with the upper lithosphere. In
contrast to previous crustal structure studies which were area focused and or assumed a simple crust, this
research aims to define a countrywide layering in the crust beneath Botswana and to study the relation
between the structure, tectonics and seismicity in the country.

To do this, P-to-S receiver functions were produced from 176 teleseismic events recorded by 21
NARS-Botswana stations as well as 116 teleseismic events recorded by 18 stations of the SAFARI project
located within Botswana using the extended-time multitaper receiver function estimation technique
(Helffrich, 2006; Shibutani et al., 2008). Waveforms of events at epicentral distances between 30 and 85
degree were used, with magnitudes Mw>5.8 to ensure good signal to noise ratios of the receiver
functions. We carried out a further quality assessment of receiver functions based on visual inspection
and quantifiable signal to noise ratio to select only the best quality receiver functions.

We performed a preliminary analysis of the receiver functions, stacked in 20 degrees back azimuth bins
and 0.02 s/km slowness bins, to obtain preliminary results to guide further analysis. The results reveal the
crust beneath Botswana to be layered, uniform with back-azimuth at some stations and with a
back-azimuthal variation at others. Delayed first peaks at some stations suggesting the presence of a
sedimentary cover are observed as expected due to the 75% sedimentary cover over Botswana. We also
observe what could be a shallow low velocity layer within the crust, if not a reverberation within the top
sedimentary layer at some stations.

We are further grouping and stacking the receiver functions based on waveform similarity, which signifies
similar structure, and relative difference in slowness. These groups of receiver functions are inverted for
one-dimensional shear wave velocity models using a genetic algorithm inversion technique (Sambridge
and Drijkoningen, 1992; Shibutani et al., 1996). The resulting models give much detailed information
about the thickness of the crust and intra-crustal layers and their corresponding shear wave velocities.
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Dense seismic observation for structure beneath Showa-shinzan
volcano and preliminary results

*Akiko Takeo', Kiwamu Nishida', Yosuke Aoki', Hiroshi Aoyama?, Motoko Ishise', Takuto Maeda®
, Yuta Mizutani', Takeru Kai', Yuki Nakashima', Shogo Nagahara1, Ryo Kurihara', Lingling Ye*,
Xiaowen Wang®, Takeshi Akuhara’

1. The University of Tokyo, 2. Hokkaido University, 3. Hirosaki University, 4. Sun Yat-sen University, 5. Southwest
Jiaotong University

KILEXREDAS R—ARIIEREY I/ VOBEICE T 2EERBRO—DOTH B, BHRANUORICHET
ZEBFFILIE1943FEN H1945FICH T B2EARUVBERICE VW THER I N2EZEZ398mDKILT, RRICED
BOWHEIE=EMS AT I LTHONTWVWS, REFICIITIIHABE LILAE N—LDEFEL., &
=H200mTHLEME S RBRRILE MIENZEAMIEENEELLBERE R—LER>THEY, BRILOE
DFEELTWVWED, ZOTICIITIDBA>TVENE DI DEDD > TWLWARW,

BHHmLUICEWTIE, 2RTPREE#EE (BAM 1957) L2RTibiEFiEE (Goto and Johmori 2014) 7
EWL OO DIBEHEITHONTWS, ATENishiyamaetal. (2014, 2017)IEFHIFI 2 —F VEdfRICL 3
ROFADEEBEHTE (Tanaka et al. 2007) EEEARDEEARMTZ2ENIERERE 2HArEDES
ZETIRTEERBEEHE L, AARTIE. 3RTSEEEEEET TEE N—LDOTKBIEE S HIC
T 5O ICHEER & BT =17 > 7=,

B IERRRFNENRARERF B TH 5 1HZESTLE-3Dlite Mkl & B H—LS-8800%f# A L
100sps Tk L7ze 9. RRAZMEMERICEVWTT A MBI AT o7, BRI THZ58ICHYETS
SR COEMDEHHGIREAZRIIT 5720, RETREN’IESFEAZ2BICEMCHEMAZRZREL. B1EH8XK
T »BOBAIDNTREARI EZBASMILE, SSICIF22EDOHMESTORALTERBAEREL. THZEST
DHEEIAIEISEN0.2HZL E CEELAMN DHERRETH D Z & MR L =,

AEAOE R RULBBAF L LD ILTEMEIC2R, WWEREICS R, ROERILICTI0R. BICSRDEE22RTH
%, BRI AEREIEH200mTH B, 2018FE5H9AMS10BICH T THEEFE O A —%%XE L. 20185464
GHNMSSHICAIFTEYR LA, H. WDEICEEANGLWED, FHTHRE - AINEIT>TWS, IDEEHFE
[RTRUBKEBRZRMARAAOEREEAREFR AV TETZT o7,

SR T35 A R AT IC (ETakeo et al. (2013)DFFE AW, £3. £TODERHEE20spsic) B FILL, 8
102 DL T OERIRBRICKI 72, BIE/ZIEZDRIOBEBAERL Y I0EULIREAKE K A ZEEERE
AR NDORBBFEINTWEREREEERELE, 1RV NORHFEINTLWAWMMEIDRFERD & % AW TEE
REODOIORARYT MLEEEL, RIEZTICEBLELTHSLBEZRERLELE, TOHT7— T EH%
HEAEREREHE L., FICHIREEzch2REREMB LEZEREL TRTZED,

HFIC & > TEBI SR % ILTERHE - BL. BRI, Bo3MigicofEl. TNEFNIRTEEDHEERA# -, &
HEDSPACE (Aki 1957) IC K 2BTIIEERHEDRECRKHEN2—3HzICR SNz, BRILEBEDAE
BEIFIREZCERSRV—A, LWERZTEHERILUPEICERNTHAERENSRL., BIHEME TOSKERED
BWZ EICRRT B &b o7,

ZDEN IRTHWEICEIT THERARBOMBEREREZRELL, T TR THEOHEL2r FEEMDOF

BTHEMLAIEFEICRETH o727, pythoniC K BCGUIY —ILEER LFEBTHRIE L7z, SEMICIEHERS
ExmLEL, 3RTIMNET T 71 —%1TV IRTEEEBELREEDEEETWV. AERN—LDOEKBEEZHAS
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Surface wave group velocity in and around the Tsugaru plain, northern
Tohoku, inferred from seismic interferometry

*Sayumi Ishida', Takuto Maeda', Masahiro Kosuga1

1. Graduate School of Science and Technology, Hirosaki University

1.l F LI

i, ERTHEEBVWHTEEHENBAICITONE LD TR/, BIERE T, Hi-nettERIEtDE
BB SR A BTL, PES/ S 74 —2FAVTHALBOSEEREZBEE ROONTWS., MERTFHETIE
REBEZWBTICAWSDT, FHICS T HHBEESHEN AR THD. ERTHFEIBCHRE L 17665
EBRAMEDORENHEICITEFROBENHE L TVWBEAREMENH D70, BEHRTEITHERHKDODBERL,D
PEETHD. ZITEAMETIE, MEFTHEZHAVWT, EREFEADE=HO & 3R AIEORE R
BEREHEEZTO L ZAMNET 3.

2. T—4 LERWAE

AFRTIE, FEREZHDLELT, MER - EFRILHH SESFEESMERICH T T ORI DM KB 2T
e R th B2 EHI-net BRI R D EFSEEEE A BV, 2012F1818H, 520196 B30H DHEICDWT
B AT o 2. REBEEHMIEICIEHI-netEBH AN DR W8, BARTAZEOEARES & EIFRIGICEERLEE1 s
WEFEZFREL, REFEORALEZN >, BN SRZSOERIERIE, 2017F108198H, 520184
3B17HTH 3. MERTFHEMEMIIBensen et al.(2007)DFEICEDWTITo7=. £, BILIEE L THEME
SEH TORBIEICE ZIRBOEHEILE ZARY MNLKRTA bV T ATV, THOERT — 7100 280 R
EEAEEROHEET o7, RIC, 2EBART7ICHR L CHERBEEBOR Yy XV TET71 L8 Y VT %
TV, ZERABEICH I IBEEOHERT o>, BAHFIE2-45,4-85,8-165,16-325,32-64s& L 7.

.RREER

1B DHEBEEBERE#H A 2B TRYI Yy XU 5952 ETS/NEAHRES N, A’ BEEE LS. REBIOXR
Yy FVIOMRIZ, RAGHRSICEWTHECTCH > 7-. BoN-HAEHEBEBEBILEDEINERTICOVWTE
R E— 7% R{5, TOE— 7 ORREZISERRFEEHOIEME & B ICREMNIEC R>TWE Z &
5, RERDJ) —VEHEI HEIhZEtDEEZI OGNS, LHL, 2-4sOERALEFE & 32-64 sOREYT
BoDs) — BEMTIZBEBRAMENIZFEAER NG o728, UUMBORENTICEL -EEFIE4-8s, 8-16
s, 16-32 s& Hir L 7=.

BFRABBICBITRHEEEICOVTHARNLZE IS, BHREOILAELICIHERE DRSS, ERAICIIEREDRE
RODHIBERNPESN. CODHIIBEEFMEREFAML TVWSE., KR CILERFE NS ZH-ICEKE

L, SRS RTHEZEOC LA ET, Hi-netBAmOAHD@MFER LY 2T E g% i IR
BREEIALLE. DI &, HinetBBlADATHE LABERESM TR ON ML & UEEMICHTE
TRZENTRRER ST EERLTVWS., SR IO TOFEMAM THESHEEAITI OIS, 2)RTE
FEMNESS74—%1TD. £, BRENZH#ELTVWEZOT, LYRBBOT—9 2BV @RITEERET

5.

BHEE

AR TIEELFRBRIEA KB Z XM RS REMERVEH-netDIBERFZFALE L. LT
HERERLET.
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A high-frequency later phase of intraslab earthquakes and its
implications for S-wave attenuation structure in NE Japan

*Takahiro Shiina', Kei Katsumata?, Kiyoshi Yomogida3, Aitaro Kato'

1. ERI, Univ. of Tokyo, 2. ISV, Grad. Sch. of Sci., Hokkaido Univ., 3. Department of Earth and Planetary Dynamics, Grad.
Sch. of Sci., Hokkaido Univ.

RILEBATTRET 2 X7 THRMEOEARIICIEZRRAAKER (PRYSEDRICH KR MEAlchs
EDE SN TV B[e.g., Matsuzawa et al.,, 1986; Hasemi and Horiuhicm 2010; Shiina et al., 2017]. ®itH
AEIMET, $ADLEERIT100 kmLETHRET 52X 7 THME TIHKERRFEICSHEORERDE R RS
B22ENTES. IDELDBEEARFIHICEELERER (LT, SRRERE ORAIEELZ8HZULD
T THRT, LIFLIFATE CRAIRBASEHRT 5. £7/=, EESKEHISDENIEFHEMEOEHRA RTINS

<, BiUEOHAKRTRELL RS,

AFETIE, BRAKEEREEOREENOZEREAHENS, ZOLEREBERILBRICSITZIRE - BELEEE D
BFREERT 2. ERNICIEEREE DKE2HIEMMST » X O— FikiE & Source-scanning algorithm
(SSA) [Kao and Shan, 20041 AW 5. %4d, ABNTEERREREEZSEO—RMEARERELEL. Dk
&, AR, BRUICERAKERFEOE—VIREEZSEE L KRBT IHELROPHEIRET LI &I

3. BELROGEBRE % KB E[Zhao et al, 19922 AW TEHET B & & 10, KIRBISA>-SKREAEE
L aiTo7. TOBREALAMEREEBEE REEBEOBETIIRERR (SEEEEEe.g.,
Nakajima et al.,2001; Matsubara et al., 2017], SiEEZ=E#EiEe.g., Takahashi, 2012; Nakajima et al.,

2013]) OFRHEHEEET IV ESEIC L.

4-8, 8-16, 16-32 HzDFE THENM T > 7=#ER, RIEEHATIWM T CHAINZ2ESRREEEOE— 7 BT
I&, BRI TFORE30-80 kmiBEICHEL AN EFEHET B2 & THEATE 22 & hh o7z, AEFOT—4
Y NCEHBELSES A +DRBETHETE TULWAWLY, BIIETICS T 2MELKDOEER, RABEETOR
ST7AMETCEHB SN2 2ERETFEOBEEFTOER GEM - i [2002]%Hasemi and Horiuchi, [2010]) &
AN TH D, 5%, BEAUFESOHEREAB LI EZ 2T, LYRENLHELSD Y ZDREDERER
HNEARESIN .

MAT, AAROBERIEEMITA > ZSEREOEEI M I B EBEEOGHECERICKZE<EFSLTVS
ZEERETE., BMEBORSTAMELHIRORTEEZDE, BESRIIEMTICFEENTEINLH
WSEDRREE 22 &I 5. —H, BRRERERIIOERTEZE T2 LD MEHERB L

D. WICEZE, BEERN’BREBEEAGETZIETCRERTEHOIRENIZ LS /NSRBI ET, BED
INEWETITES 2 R T 2ELROIRBEA L VigAsh, SRAKEHEEE LTS hZEZI 5N, 48, K
B THERA LR TARMEICK L Ta—4Bi81biEe.g., Aki, 1980; Yoshimoto et al., 1993]%2#H L7z& 2
%, BEERISAEHNARES LT, BIUROSKRED, RilSICLERTHR & H2-3FRERVIET
ERE O ESRBTE 22 &b o /2.
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Validation of the method to estimate the crustal thickness using the
cross-correlations of broad-band seismic ambient noise

*Masyitha Retno Budiati', Genti Toyokuni', Tomomi Okada', Toru Matsuzawa'

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

Central Indonesia has complex tectonic structures characterized by several subduction zones in the
northern and eastern parts and many active faults (e.g., Palu Koro, Matano and Hamilton faults). These
complexities frequently produce shallow crustal earthquakes over the region. Because of that, an
understanding of crustal structure beneath the region is necessary for further seismological studies.
Budiati et al. (2019) used waveform data recorded at 10 BMKG broadband stations around Sulawesi
Island, Indonesia to estimate the spatial variation of the crustal thickness and its relation with active
tectonics. The present study aims to verify the reliability of the procedure used in Budiati et al. (2019) by
applying the same method to estimate the Moho discontinuity in Tohoku region, Japan, where the
discontinuity has been investigated by many studies. We collect 5-month continuous waveform data from
vertical components at 10 F-net stations in Tohoku region. According to the Budiati et al. (2019), the
continuous data are divided into 20-minute segments with time shift of 5 minutes. We extract surface
waves (Rayleigh waves) by calculating the CCFs between the data from two different stations and stack
the daily-averaged CCFs over 5 months. We further compress the two-sided signal into one-sided signal
by taking the average of positive and negative lag part of the CCFs to stabilize the dispersion curves of
group velocities. To fit the synthetic and the observation dispersion curves, we adjust the two layered
crustal velocity model from CRUST 1.0 (Laske et al., 2013) by subtracting 5%-10% of the average initial
model. The best crustal thickness is obtained by minimizing RMS and visual estimation. In the present
study, we only focus on periods of 10s to 30s which are sensitive to structural changes at depth between
20km -30km. Our current results indicate that beneath Tohoku region, among 16 pairs, there are 5 pairs
showing reliable crustal thickness. The estimated crustal thickness at inland area are consistent with Zhao
et al. (1990) and Nakajima et al. (2002). These agreements can confirm the reliability of our procedure in
estimation of crustal thickness beneath the land area using two simple layers. While for other pairs, the
estimated Moho discontinuities become shallower than those obtained in the previous studies. We
observe that several pairs passing through the ocean have low group velocity at shorter periods and
cannot be explained only by the two layered model. The large discrepancy of group velocities at shorter
periods indicates that the estimated Moho depth is unreliable even if the model can explain the velocity
at longer periods.
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Estimation of subsurface V, and V, structures beneath Asama
volcano inferred by seismic interferometry

*Yutaka Nagaoka1, Kiwamu Nishida?, Yosuke Aoki?, Minoru Takeo?

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

HE, MSBALTSPAIO—ZRAN=—VALTS. BELUEVWSTNATREP I L —5—L—JBOKHR
BRANTIPANT FHDKIUICEWT, MTOSKREBEDRAME (Vy, &V, DFR—K) IHERINT
W% (Jaxybulatov et al., 2014; Jiang et al.,, 2018) ., DL I BREAMIITIIELY OV ILIREEIC

KO TEHATE, —EOVIEBAILL DTIYITREFUIRELLZEETRBTZEEZLONTWS, LA

L. E2LTUNRBEERZDD, FLIDLIBBEIFEKBERAINT T E2TKT 2 XKUDHICHBRLE
BMTHEZDN, &V EFALMIR>TUVWARY, ZITEAMETIE. LEBOLIBRABEERALT %
TR L TWARWERBILICDOWT, YIIEFYRDSEEREEAMNE SN HIEARE,

AT T, HERTHSEICL Y RBLUELIOSRI B %GR T 2REEZAVCEEBELHET 5, HE
TS EIEIRE R EDS VY LIRKENGOHEBEHEBEERAZEE T 5 2 & IC KL > TEHBIRBEOMER DG %
He2FETH5, HEEAEBRIIENSEOREESICHRTH S0, MERTHEIIEMIRESEHE
ICELTW3,

EATICIE, REWED D468 R =R GRAMERM. BFXERH. [IRT) D3IMD TR N7/=20054%F

7B ~2007%E7B OIREEHEE AWz, REEHED L TERSOHEERBREHREHET 2 &IC& WERRH
% {ci& 9 BRayleighi %, Transversef{ 3 DEBEEEAREEA S LovelE & it L7z, #iH S n7/zRayleighi &
LoveigIZxt L T, SPAC:E (Aki, 1957) % W TSRS A DB 41 )R TTAEE D AR E 2 B AR %2 381
E L7

DEERIRIZ0.1-0.5 Hz CTREMICHETE, I DRKHFICH L TRayleighik & LovelRDAIMEERE (38— 3
TEHERER >, YIUXEFYHNDOSEEREREAMNIERINZEELICOWVWT, BROFERICLYBIEL
=M R TTHEE DAIHEEE D BEIAR Tld, 0.1-0.3 HzIC W T lLoveRAIH8%E E D H'Rayleighi & Y &
K1.2km/sEEBRE &R o7, ERBIUTIEZ D& D %Rayleighil & Love R DAIEEEDEWHIAR SN W
EMD, YIUREFYADOSEREEZAENFELBRVWAREMEDLDH S,

Stk HRLELOE X ORARRE % HE L TRERAARRE 257 1 —%fFW. Rayleighi% & Loves®
DEAERET v TH 5 ZNTIIRTV,, Vo BEERE L. BEEHOERERITZFETH 5.
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Tomography of the Ibaraki off-shore region from ambient seismic noise

*Lina Yamaya1, Kimihiro Mochizuki', Takeshi Akuhara’, Tsuyoshi Ichimura', Kohei Fujita1,
Takuma Yamaguchi', Takane Hori?

1. Earthquake Research Institute, The University of Tokyo, 2. JAMSTEC

RIPSPICHEWT, 2010F10817H(—EIE2011F2814H) N 52011F10B7HICHMF T, HekmiERDE
EHE32AN SR Z2PHREAWABASI ATV, ZOMEIF. RibtAKXEEMnEFRILME)AERE
BOmKBTHY ., AEOWBNILE S LEEHEEZA D, £/, FEDOHN30DRBRICKRBATRE LIERARE
MW7Z.7)REBOEEBRITEH 2, AEHEBORAERUVETCIE. RILMEORARKRERERICHEN,1HE
DUERELTWRZEDN DI >TWVWE, COREOHEDMBEP AN =ZIXLEFNTEI &L, EETHD
B RIS, REBICEET IHBEBNMEEENDEWVGE, ERHEELEEBEHRED ML —RA I7HAKRECA
378, HEMLBENVETH D, FEHBEO—BROZOEDESIL,. T7HYERAVEEEREICLK-T
PR EEEENHE ST WS (Mochizuki et al., 2008)1%, SEEEEDHEIXFT+HTH 3,

Fre, AERROBMIICIEEILOLEAFAADRENTH Y., CheHRILMEREE L OEAENAREBINTWS
(Mochizuki et al., 2008), & V) FFMiathEREBIFOERICIE. HTOREECHREDEFER EDHELSRT
RTHD, INOLDOHEICIE. PEREEREL T TRSERERBEDHENIVETH DN, SSEEEESEDH
EFEFR+2TH 5,

Z I TCEAMRTIE. RPHFOT—FICHERTHEEEAT 2 & T, REBOSEEREBEDH W% Bi5

T, WMERTHETIE/ A XBEIPEBICEFICDOHLTVWERIEERELTWS, ZD7RH, HEOHA L
BHDRVW201TE3ASH £ T(ZEHMEROTTEIAIBICKE) RUKRILHMERER)ICEAINAT—4IC
XL CHEIRFi5ik(Bensen et al, 2007 R )& @ERH L, £9'. T—9 % 1BBERICPEIL. PLY RER
YRR\, ZDF%. TbitfbLEB A TR > - RICKRBRRBE CHERBREHKEEL., 7 —VvEHEBE. &
Snhis 1) — > E#IZ0.0625-0.4375HzDE TO.125HZIBD /N RIXZ T 4 L &M, ThENOREE®HT
IvRO—T%FEL, BREAHELL, 51T, SAERSHLBLONLT Y —VBEHBICIEL 1Y —EL=
HMLTWEEEZ, BEBEERELTERNALA ) —ROBEEAHEITLIEICLY., SREE#BES
HwE L7,

e, FERMWIRAS N TV SHEEIE. KEANMEEBETEDLDNLTVWS EIC, BEENAE L, HVOMR

LEETEIRWVWEEZIONS, T, AMIRERE, AREREZ BWIRTHEMRIVEBERER & LR
L. BRRIBFETHS,

© The Seismological Society of Japan - S06P-09 -



SO6 P'1 O Seismological Society of Japan Fall Meeting

Configuration and structure of the Philippine Sea plate off Boso, Japan

*Aki Ito’, Takashi Tonegawa1, Naoki Uchida?, Yojiro Yamamoto', Daisuke Suetsugu1, Ryota Hino?
, Hiroko Sugioka3, Koichiro Obana’, Kazuo Nakahigashi4, Masanao Shinohara®

1. Japan Agency for Marine-Earth Science and Technology, 2. Tohoku University, 3. Kobe Universiry, 4. Tokyo
University of Marine Science and Technology, 5. University of Tokyo

1. Introduction

In the off Boso area, the Philippine Sea plate (PHS) had been subducted northward from 15 Ma beneath
the Sagami trough, and changed its direction to northeastward at 1-3Ma (e.g. Yamaji 2000; Kamata
2003; Takahashi 2006). The northeastern limit of the PHS is defined by Uchida et al. (2009), however, the
geometry and the presence of the PHS to the east of 141.5°E has not been well constrained. Associated
with subduction of the PHS, slow slip events (SSEs) occur off Boso (e.g. Hirose et al. 2014; Ozawa 2014).
So far, the relation of SSEs, regular earthquakes, and subduction zone structure are not clear in the
offshore area. Main subjects in the presentation are: (1) the shape of upper boundary and the eastern
edge of the PHS (2) the relation between an area of SSEs and velocity structure, and the segregation of
SSEs and regular earthquakes in the offshore area.

2. Data and Method

We analyzed seismic data from 74 temporary OBS observations (Shinohara et al. 2011, Ito et al. 2017)
and 48 land-based stations operated by the National Research Institute for Earth Science and Disaster
Resilience (NIED) (Okada et al. 2004). For examination of seismic activity and velocity structure, we
analyzed local earthquakes that occurred from October 2011 to March 2013. For the receiver function
(RF) analysis, teleseismic P waves were collected from seismic records observed at the OBSs. We used
events with criteria of epicentral distance of 302-902 and magnitudes >5.5.

We applied tomographic inversion to seismic data from ocean-bottom seismometers and land-based
stations. We determined the focal mechanisms from P-wave polarity data. RFs were calculated through
spectral division of radial components by vertical ones with a water level of 0.001(e.g. Langston, 1977,
1979). To convert a time-domain RF to a depth-domain one, a common-conversion-point stacking
technique (e.g. Yamauchi et al. 2003; Tonegawa et al. 2005) was used.

3. Results and Discussion

Tomographic results showed the mantle part of the Pacific plate, the North American plate, and PHS. We
observed several low-angle thrust-faulting earthquakes associated with the PHS subduction. The upper
boundary of the PHS around 141.5°E was imaged as the seismic velocity discontinuities by the RF
analysis.

We delineated the upper boundary of the PHS based on both the velocity structure and the locations of
low-angle thrust-faulting earthquakes (Fig. 1). The upper boundary of the PHS is distorted upward by a
few kilometers between 140.5°E and 141.0°E. We also elucidated the eastern edge of the PHS based on
the upper boundary and results of RF. The eastern edge has northwest-southeast trend between triple
junction and 141.6°E, while the trend changes to north-south direction to the north of 34.7°N. The
change in subduction direction at 1-3Ma might have resulted in the inflection of the eastern edge of the
subducted PHS.

We compared the subduction zone structure and hypocenter locations, and the area of the SSEs. Most of
the low-angle thrust-faulting earthquakes occurred outside the areas of recurrent the SSE, which indicates
that the slow slip area and regular low-angle thrust earthquakes are spatially separated in the offshore
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area. In addition, the slow slip areas are located only at the contact zone between the crust parts of the
NA and the PHS. The localization of SSEs at the crust-crust contact zone off Boso is first clarified in this
studly.
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Searching for the Moho of the Philippine Sea plate and slab beneath
Kanagawa, central Japan

*Yuki Abe', Ryou Honda', Yohei Yukutake'
1. Hot Springs Research Institute, Kanagawa Prefectural Government
xLCoIC

HWE)NBEASEEBICHIFTORBIE, 714 VEVETL—RMEdXTL— MDUGRL., HVEETIEARAH
DOFEREANENROBFEADIET 5, Falbid. COMBOT I b=V A%ZBEY 3 7-DICHEREE T ES
DR E., ZOIRTHROEEER A7z, BEEMNICIE,. TTEHE)IRE 20RO (BiTaE kg
34.5°-35.8°, ®i#%138.3°-140.0°) THBIS N/ EMMERMZ SICEHDOL 2 —\BHEEH L, ZL
T. ZOHIHDIRTEE S (Matsubara and Obara, 2011, Earth Planet Space) #{REL TZEN L EFEE
ZHRLUEENICES Lz, TOER. @ABEEBO—8T71VEVETL — NRURZ 70D DOKE

CBETIME) IKNIGT 2 EBRTEZZ2TMERMERET DI ENTE L, LHL, BEHPEHOLEBESOHE
MEEEERER. S LRI A SURFTEEPSR TIITEREDERE T2 e TEAN > (REBIFD,
2017, HHEZR) .

Z D%, BARBHITREL TOWBITEERBOTEREDOREDZHIC, MeSO-netDERR T — 4 H 5 IEM
Lcby—RBE#ZBMLA, LAL. JSSHISORBEBEELZREL LY —\EREZERLIEIS, L
YNERICENZHELE -7 ZOMBICHTT 2BO TEERELREICERT 2 ZENHELMICR
U, LY—R"BE#EISFRMOTEREDMUEZEET 5 ENEBETHD I &b ok (REBIEFD, 2018,

BRFR) .

AR DBFEREDOREICOVWTIEECZ 28EZ AT 570013, BFEFREADIBINITHRETE
TWAWRDZ, FICHOFEZERTEILICE>TREYT 2RENH B,

ZZTARRTIE, EEDOSROEF ARV L Y — BB RET o7, SEL Y —/\BE. SKIhE
AIEDOMERTOSERDE T 4 PILVEDTTAVRILTLTELNS, TNICKYERKE LTRET S
SpEHURARETZ I ENTE S, ZERFKEIEISELVENTEET 240, PELI—/\EEI3E

W SELY— B ZAWVWSEEBEZ2LERTREIBML TRET DI ENTES, £oT. SELY—AN
BA#EsRVNIE BEEEORBHIEET IBETHFER CERINAPEIREI NI ARSI HZ, £

oo PELY—N\EHELYESEL Y —BEROAD, ABURITRIVEWIEICHZERATHEINLE
BEEBRETEIENTE, SELY—N\BEHPENI NI EGREARE TE 28AN LI S,

R

2007FN52017FE X CTOHEIC, #R/REZORME TR SN =hitE (BREEH#30°-90°. M6LLLE) @
SEDRE (KR E7SHWREIHNS50M%EFT) 2EVWTL Y —N\BEAREER L. L ¥ —/\BEROERICITE
RIHLERR < )L F 5 —/X(Shibutani et al., 2008, Bull. Seismol. Soc. Am.)& B\, EHEHM1.00AH D> 7ra—nN
274)W% (Ay M T7REEHN0.2 HzZICWH G T %) Z@A L7, EMLESKEL > —/\BE# % Matsubara
and Obara Q0T NICE WHEINEEELHREZRE L CEIEHR L., EEMICEY L CHEREERL 7,
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BREEED

RITHRISREBTHEOND T — I TIEY T FHILICHRT/ 1 AOEENKRE . RFASKL Y — /A \EHL+59
/BoONTWAWL, ZD7H, RiE139.5-140.0°DEHEICIE. KA E L TBFEREICHIET 5 EBIRTE S
AEHFEIFRETETWRYL, oo FERILMMAED40 km& U £FREBBTIEFEHETE BSKRL ¥ —/\BEHRORK
BV, BEEFHEORBICEIES AN >/, LHL, RiE139.3-139.5°D&HHE TIX, #7=I230-40
kmDRSIBEEFREICHIGTZEEZONIERLAE—IPMRETE 2, SR BT —9%2BPLT
SVEESHEDOTEREDREZHAD & EHIC, SRL Y —\BERICKL 2FERERHDOEFEEPHEEICOW
TIRET Y %,

A
B KR ZRMA R, RRAFE. [IRTOMEBERE T -9 2RSS ETVWELEX L, AHRO—EIZ. B

HEEZROELELY)IVRBENALETOY 2 NOBIKRAZ T TEREWZLE L7, 8L TREHWEL
£9,
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Interpretation of Seismic Anisotropy Structure beneath the Tokyo
Metropolitan Area on the Basis of the Geological Structure

*Motoko ISHISE', Shinichi SAKAI', Aitaro KATO'
1. Earthquake Research Institute, The University of Tokyo

1 FLHIC

WERCEREOAAKEEZHRHTL T TEREAM] &WOD, ZOUHEIIMIKANISOESMTHEREIN
THY, fing, bHE HEESEEOBREABERNIRINTVWS (¥ Mlle.g., Hess, 1964] ; #17% [e.g.,
Kaneshima, 1990] ; f4i04&[e.g., Ishise and Oda, 2008]; #%&/E [e.g., Tonegawa et al., 2015]) . Th5DHE
BIERE, WEREAMOBRILAAFEDIATIVAPT I NV ADBIREEBRICIEBICERATH S
ZEBERLTWS., ZIT, B4, TOTIMZIRPTA1 IV RAICEHORBARI K DEER S ICD
WT, hEREAMOBEREZFALALMBRS LT L — MEEDBRICEF L. AEXRTIF, &bE, Had
BI-EREAENES S 71 —HER (A - b, 2009] D55, FI45kmLUXOEEEFICOHL, BEER
FEHOEWHRBEBICIEENAAHE=REREFDORBBEICEE LB BEICOVWTER 3.

2 PRAMEFEZEEEEDORKH

hEREAMEEEEE LT, A - M [2019 JpCGU] ICKk 2 EEE A2 il & L-BERMAICE 1T B3RTPRK
FRMEAMEREREEAWS. IhiE, PRERNT—Y (FHEANYIE) 2AVENES T 7 1 —@BFTHE
SChEETHY, FANLAPEEEDIRTEELPEAMEBAMDIRTOGLNSKD. BITICHER LR
B, BFEOEBSAREOEASICNA, SEE TOER SBERA2-4kn& WD IEE ICTAR L AIRED
MeSO-netO L&A= EFHA L. Ko T, AARDOEE L ZEEIX, FHAMEE - EAUESEHIC, BE
DHEREEBE L R TERELI DERGELINA X —UEA>TWS. I, REESEEIELLE
BltxhieEZION5.

G - fth [2019 JpGU] DEREA M EEREICH (BRI LEE CRI45kmLUR) TIRUTO & S 14
HHORLONS  FAMREEICOVWTE, OREEEERSE - SRERZEEED, HIZ, BRE-WARICHUS
HRDOENY 2FHD. QRFBERDLICEWT, FI10-15kmTEREEEEZEEENLEL DHT D, FEZ20kn
LRTIIEEEEFHEENEHL T 5. HEREAMICOVWTE, OREDEMAHFO (BENZ7) H5
RREMAEICH 1T 2RI HA0kmELL T, HEREAMOAR (MEEIRGEHET Z2AHME) PRES LV
BEDRAAAODER & IFIFTET (WNW-ESEASNW-SE) ICEEBLTW3. =KL, @FS

15, 20, 25kmicH W Tk, WNW-ESEARDEAMS, 71 JVEVERS 70O LEERER [Sato et al.,
2005; Sakai et al., 20" & (ZIFELTIC, ZDIAICEFINICTERDHET 5.

3 HMERBRRAUMEE EFE=REREFOLHORERK

ARTHFOTOEREEL, BREIFOEWHERE (F=% - FEUR) ICBVREIN TS Y ERBORBEEIE
< hh>TVWAWL, LA L, AEAXIIATTRONZUETE, BRE, =ZRIIIFE, HRE BETE
Wo 72l W3R A, WNW-ESEDEB A FOBROMEEBEE LTOHLTVWE I &N, KEER—) VY
PHIEREEDT—INBRINTWS [e.g., # - 1h,2006].
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ZIT, INLOMAEBEDHFEEAER L THEREAMBELERZE, LOOS LUVRTRANLIEEDER
FEICEAT 25%8IE, HWMIINEOEBEDRKEBRERML TVWS EBIRINS. FlZIE, FI10mDEAME
HRERIEICIE, M- [2006] IC& 2L EBER (MA+THEHRFTOER) OMNBEER /G LAERER
HHEBCEEEETBEBOBEERIEOND. 4, LVUFEESOEZ15, 20, 25kmTIE, BRICBFREL
7=WNW-ESEABDEAMEFHDEFED, TWMITIEDMEEEN DA &EEFRE25kmETIERATWSE Z &
ERBLTWS., EREAMEEETDIIET, INETIHEISkMEEZTLADD > TUWADL - 72EE
EBREBSEICOVWTHAAMREAEONEL., S5, HVWEAINEDLHERT TOEREROETENSIE, ™
EHREARLTWRZ &P INS. BHBETO7 1 VEVERS TIEKRET L — DR, dabbHu
MEEELTWB I ENBEZEEHISORINTWVWSBDT [Sato et al., 2005], HIEDEDRENT7 1Y EY
BASTOLEMBOREICENZEEZONS. £ T, gULMIINMEAWNW-ESEN SNW-SEAFB DR A M
HRHDOETRE, FAMEEBETIEEVDORZABRVEBRICEAMOARAIELLT 2BEREARFETEL. 20D
BRETL - MNERBOMEDAGEIFIF—BLTHY, 71 VEVEBERASTOLATHIIEERTIEN
T&E-.
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Subsurface Structure around the North End of the Yokosuka Fault by
Seismic Reflection Survey

*Shinobu Ito', Tokunosuke Tatsuzawa®

1. GSJ, AIST, 2. Department of Earth Sciences, Resources and Environmental Engineering, Creative Science and
Engineering, Faculty of Science and Engineering, Waseda University

1945F1A13BICHE LA=MHE (M6.8) (&, BHMEHEEHIANSEAER=METICE 2 RBME &, SEHE
NOREDNICEIMABMBAERETDEINTWVWS., ZOMEREEDICRELEZZENSBEN+HT
<, TOEMICOWTIERBRELAERNZ VL., FEMBEHEABNBIIVWINEREICERLTEY, EH
(1987) ICLZRENTE—BMLTWVWB EIFEWE L, F7, Kikuchiet. al. (2003) EERBREAZRHTWS
A, JEHE (1987) ICL2RENDHETICRELLMBEIMEREEZRE/NSKTZELTEALTSY, P&
WIEEME S MABKHBOMR ML — R EEFTANTHZ EE A%, Ando (1974) EI=AREDT—9 2 HW
THIB/IRS A EHELTWVWEY, FBMELIITT -9 2HBATEZ N0, EABHEIIERINE TIL
B, TRAOBMETHDARMEICERLTVWS., UEDOLD ICHEBEMBICOWTIE, HRICESh3 b
L—2R&, tERH - BB REBIFICE MBS XD —BLTWARWL., 22T, EABMBOIEHNICE
ERITEHNBEETIONEINEASMNCT Z70IC, BAEBMBOILHMEICAEY 2XEDNOA)IIET
RetEMEREEZER LK (Fig. 1) .

AEE, =YV IT—9 L BAgERNBiEERDOOND I &P, ERTHIERERE D LHIEE
S50mMREE RN &, BEBMBDOERHNRBHNTARAVGEICITREICLAZMIE L TOWAEWTREENH S
ZEREML, SKIEEE L. FAEIE, 2019F2818HHI 5208 FTO3HMBICERE L=, FATHITIEMEE
BAEMEESEOH)IFthA FRIDKER (GS-NSO3) TH3. KENIARHILIBTRASHIENS D, %
DRENISFINTEEEICENZIDOIRETINTHSZ. REFINBBRLZICEARAZISENAZZ 5D, TOR
NOEZEAELEZDHYOARMIIBICZ OFMIKEZIT SN TWS, FOJuERw LERICH 2R LA
EBHENYVEXRFENSE>TWVWEY, ZOERTA2BLZT7RA7 7L MEI N BESEICH> THREEERL
7=, Bl=ERRIE2m, HASREE288m, o TARRIES L Z570mTH 5. FixaxldGeospacettHD
GS-32CT (BBEFRE10Hz) 2 HNE L7KEEY > IV ZIRERI6ME, & L UKD ZIREIIGEDKITENTRKR
SEHFALEZ. AEBASRERAHIE192RE L, T—2IERkICIK, ra—avHiLd Y MEOFTL X b
DREIZEE S AT A THBDSS- 125 FEA L. 7)) U /ERIETms, BEkRIF2W &L, SEG2ERT
ek L7, REFHWKRNZREMRAAMEDNEEOEHEREIR TH 2IMS-Mini65-2% A L7, FREITAIR
ICEXTZ2mMAANSTEERZSZ, NEDORICIEZDEAE >TPENF YV EILINZ LI L. CMPE
f@ixIme& L 7=.

EE250~275m/sTCMPEA LTI — MR % v VB %Fig. 2IC7R" Y. Z OBFEICIFEROEE LA XY b
AROHLND. EREORLV, FEEROAMDEDARY MIBEBET 5. RICSHEEHN250m/sTHZET
&, TOARY NOREIFSOMBEERY, BREREDLHTHZ2EEALND. BREHRELY XV
BODARY MI2EE LTHEICERLTWE LD ICRZ 2D, XMERIIORNZAALANNTHS. #E
BMEDIAERERZXET ZDIECMP300fHEICARS. ZDMEIES/NEAMETLTWREDD, BELLE
EEH 5NV, —7F, CMP4A50fFiaA 5 CMP500413E IC AT THEREM A D Lin A RBICERICE, > TE
KIR2TWBEIICRZASZ. ZORFHIE, RELOHEMECTHIBEBEMBORHEANNTHS. 7
L, ZOMEEEICH/IFEMOBERANKELL EDLE0D, BRTHLIAREEEHRTZ N TER
W, 5%, NBAEED, FLR—)VIT—9 EDHE - REFTETV, BBEBMBOLHEZHASHNICT S.

SRR
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Fig. 1. (a), (b) and (c) are location map of the seismic survey line; G5-NS03. Small rectangles (b)
and (c) denote areas of the maps (b) and (c), respectively. CMP positions and numbers are indicat-
ed in the maps. Basemap of the (a), (b) and (c) are seamless digital geological map of Japan V2
(GSJ, AIST), active fault map “Gamagor”™ by GSI (Okada et. al., 2004), and topographic map by
GSI, respectively.

WP 6573650 HIE 5a10 =111 450 - LRl 540 M T P20 ] 151 1N CuP
. . e

SECONDS )

Two-Way TIME

Fig. 2. Brute stack of the G5-NSO3 survey line with velocity from 250 to 275 m/s. Left 15 West
and Right is East. CMP mterval is lm. An inverted tnangle denotes the north extension of the
Yokosuka Fault.
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Seismic attenuation structure beneath Mt. Hakone: Implication for
magma plumbing system

*Hirokazu Kashiwagi1, Junichi Nakajima', Yohei Yukutake?®
1. Tokyo Tech, 2. HSRI

1. 1 ZCHIC

FERAMLIFFERZ VIO KLFIDIIKICAHEL, 714 VEVETL— b LOFIHIRAAMICERT 2581
ICREL-HEATERELETNLUTSH S, BEXEOWTITHEBISEERAEREIICET L TWLWS (VMK 1999)
—AT, WiEKE éﬁbﬁ%ﬂab\ﬁfzéﬁlﬂﬂéh({ﬁﬂzti R - b, 2015), 2015FICIEKERTEANIHELET S
BRE, EEIFFINFRTHS. FRANUICERZ Y TEMEREE NEY 57 1 — (Yukutake et al.,, 2015)
Tld, BIT0kmHEICY I TBY D, ZTOXRMPICAKENHEESNTWED, LUFERHIrLDOT I THIBR
DEFEMICEASMITNT WS EIFEVE#L., ZZTAMATIE, BIFEAICE > TELONET -9 Z2RAVTHE
RANLUEDDOIRTPEREESEHEL, 70“71%%%?&&:!%?5%&717;1 WEBSHZe%HIET.

2. F&

WERHREEE EEMICKO B0, RIBISA S RRORBREARTIEETHSLIEET 5. t*tatiﬁJEiEZ
FDIRBARY NIVDOSHESTZIENTESZD, IRIBARY MUIEO—F—RARECH 1 MNFEOFES
TTHY, INOABEERKREBELIVENHS. £ THIFETIL, Nakajima et al. (2013) T2 ;’i'ééiht
SERMEDFEERAWS. REMICSOA—4RARY MUEEFEERAWTKRMEO I —F—FERBE#HET S, HEWT
COA—F—FEREEAVTAYNR— 3V EITW, tEYA NMEEEZRBFICHET 2. O£ ICEEESD
F22ET, t2EEUERCRDBIENTES. REICtEAYN—Ua Y LIIRTPHEREESS 5.

.74

)RR R TAT A 200988 ~2011F48 £ 2016FE8E ~2017FE8H ICEHE L -BEIFEA TE O h

-AEH1833EDMEICMA T, [IRF—TBRHYOJICEEHINTWS, 2003FEHN 5201 7FEICFKEL

7-HE (R#R137.0-140.5, 1t#%34.0-37.0%, ERZEX0-300 km, 2.5=Mj=5.0), 10,940@%=H W 7. LL

LOMEICOWVWT, XUHICEBSKERFD2ENSTOMBDREERBRTARY MLAEKRSD, ZhICSO—45KER
R PMNVEERWTEMED O—F—FRBEHRE L. F2EBETIE, PRIERIS2.56BEDORERT
ARG NLVEHELTA N—YavEEFTL, tE2RELE. BIBREDA v /N—Y 3 VTR, IRTHER
HE#IE L L TYukutake et al. (2015) %, E#RBEHAEE LT Zhao et al. (1992) ZFA\V, FFEMHEE L

Tav>v RE& EHRME (Katsumata, 2010), KFEF T L — k£ (Nakajima et al., 2009) #&&L, 71 1)
EVETL— bOBRKIFER L TULARL,

4. R

#97,000BDMEICOVWT I—F—FREE, WISHADKBRICDOWTIAERDBIENTEL, BONER
SEEICEVWT, BERALUETOZERIIS kmLURICIEEIEAEOEREENROSNS. ZO—AT, FEI15

kmLURIMEBRR TR T O, FHIASERT IV IHBRIIEETE AL >, SBRITT—9EY b %
BEL, JUEMICTI/YEHERDOEREZ LTV FETH .

HE  BICRIET—TEERAI O/ 2 ERSETIEEE LA, BLTERHHRLIT.
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3D velocity model in the region of Nankai Trough for earthquake and
tsunami hazard assessment

*Minako Katsuyama1, Ayako Nakanishi1, Narumi Takahashi1'2, Rei Arai1, Hiromi Kamata1,

Yoshiyuki Kaneda'??

1. Japan Agency for Marine-Earth Science and Technology, 2. National Research Institute for Earth Science and
Disaster Resilience, 3. Kagawa University

BEENS7ERMEERBICS ITZHE - FENY— RFHAD /DI, SEHFRAL T4V EVETL— MOFIR

EFI)IL (FIAE, Babaetal, 2002, Hashimoto et al., 2004, Hirose et al., 2008)% 3 R EE#EEE T I
(HIZ1E. Matsubara et al., 2017, Koketsu et al., 2008, 2009)A°, ZHEXTICWK DMRRESINTE/, L

MLARAS, FRLAETIVICK > TIMERHIER IR TIE, BENREEK - BATIRITRBETER

W, EHELEDRAE LT, BIEMEFREICLYHESNAZMEREEZSSICE D IRTEEBEET LN

RE XN 7/=(Nakanishi et al.,, 2018)H', X 52, BEHOEMBICER T 2HE - B/ \Y— RFEMD=HIC

&, HRGRTOFMBEEERMLEZIRTEEBEET IOV ETH S,

ARRTIE. BB NS T7RDBEICE T2 ERQME - RNV — FFMERROLDIC, BEBEHAET —9
ICEDKBRENDEREDOE VI RTIRETTILOEREEENE LTWS, I THALLBEIBERE
Tk BReLOHARBECREERICEIZHMRENELLEDTH D,

EBITEHEREICS YEESNAAHMERREBSEETILLSE,. BMAIOMBARRFE. SMERE. KAHA
7 L— MERE., XAADEBFHROEFALEOEERERAAOMRPCEEFTREME Lz, £k, RELE
WERET —FICOWTIE, BREBICKYREBEDI A —Y v /ALEM -7 ET, BEEREANL T
L—MREAREX T, FIOKHBOBERRZT o7, UEICL>THELONALEERFTAICEDCEBEE. &8
NOEEBEDEBBEICE > T, SRTEEBEETIIOBELZEREL .

ZZT, REERTOBRIZ. AEFEICL>TERDIRAMVTERELTWS O, MEDLLE & RAEL D
BB, EFENICE, BIFEICKVEESNARERERIMITRE RAM U oHE L. REETOEERR
ICDWTIE, BRERX M VOMEEAVWTITA>TWS, 22T, ME2FEAL KA VY ThHEBT 270, kit
ET— Y TERIRUEBRE R A VOBEERERXA VICERT B-0ODFMD I RTEEESEET I EER
Lize BB, TO3IRTHEEHBETETIINERICYE > T, EICRET—YOBUEBERTEONLESE
EExRAVWTWS, NI, REEHRERINBERRERZ., BINET -9 2RV TERRL @S L &
L. RBICHCTBEEMA T,

PEICEYBOLNAEIRTEEBEETIVIE. BEFENBEOREZRIEASINSEIFTRL, EBEthEDE
FEREDRELEHEEORALYEEN S VEXRMEREFTOBRBICEATRABRE 4D, HEMIZIEK, 7T
ICHBELZBERE HAEESJVURENEREESEBEOIRTEEBEET I, BEORE#REE DHEE
HHRETL. BAROANLER LI RTEEBEETILOBEEZRTLTWS,

ARFRIE, XERZEICL Z2RERMERATELZASTE NERICH I 2BRERBETM oy s b H
T5—<2 TBBICE 1 2BEFRET —YF0RTRUHE—NIEBHREIR] O—BRELTEELTVWEEDTH
%,
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Seismic survey in the Nankai Trough off western Kii peninsula

*Yasuyuki Nakamura', Shuichi Kodaira', Tetsuo No', Yuka Kaiho', Gou Fujie1, Seiichi Miura’,
Kazuya Shiraishi’

1. Japan Agency for Marine-Earth Science and Technology

BEEN7TRINETICERMEPZNICEHAIZENIREL., BEXARKEEELLLTERE, FL—F
BERTRETIHMERROEBEMAEDD LETEH, £, SBRREELESIMEPERICL2KELBRT 0D
ICH, WENRETZIBAEBEMT DI EEEBERIELEEIOND, INETICHLEBN S 7 TIIZ L OHT
BEREN N Thbh, EERMBENEONTEL (/& ZIEPark et al., 2002, Kodaira et al., 20007

&) . Nakanishietal. (2018)Tld., TN F TOREREDHER % TICIRTHAPEEEREETILARIES
nTtws, —A, KFEFENSEEMHRICE VTR, BES —7ILERIHEDONET)ICE > TIN I TICRWEE
THEEBOME - WFRFEDOE=4) VI RINDEIICRY, INEDT—9Hh5 NS TEAEEASATLE
B TREBERRMEFEIMESINTWS (Tonegawa et al. 2017, Nakanoetal. 2018) , T L7izA R
NOESRICHIBENEREZMBDICIE L UFRLEBEREREBIVENH B,

2018F11AMB12BICNT T, IKFEHEBRATE N Z 7 ICEVWTBRLAEMEMR MWV W] ITX 5K
EHMEREAREL, NI 7EICERT 2AM (KIH75km) D238 CHIRER4km) &, EANES
TETMZ78ICETT H2AME (RIHI0km) DARNR CAIRER4km) IZHWT. &xK106001LEA ~FD
IT7HVESOMBRTHRIRL. RRS5.7TKMDRANY == —TIICE > TRIGEERIE LTz, FETDA
A=V aEEIERZEEBHNELT. T—TILIEEZ25mTERfAL 7=,

MENLREBFICE > TELONARFMEICIZ. SEHAAT 71 VEVETL— N LEAOBRCHIEDORER S
MEAONTHEY., INODEEN N Z 7HEITAD FATEEL TWSHTFHEHEHINTWS, M 78D
530kmiZE X COREAMNE TICITHREIC L 2 HBYOEFR LT INIHEEZELONEIRETEAMI A —T X
NTW3, FAL 71V EVETL—MNEEIE NS 78D S550kmIEE DR E TRBIFTE 5, —EZDAIER
TlE, BWRIBZF DOZRHRNEI2HE SN DD, ThidPEKEE 7L — NERKBN S DR EIRA T
WBHEEEMEDNH B, AEEEHICIE. INETIOKBERRMETEIRESNTVWRIEMIEENZD. 20D
BT REME ETIEEARAD 71V EVEBTL— MRS B> TWIAREMN D 2 I5FTDEEICHT-5, &
. RE¥BEYHIEREZZIT TOWRWEMTIHEBERREENMRESINTULARL, IhoDOEEIXREER
BMEDTFHEEETZ2EDTHIARELNTRINDG, 5%, REET—ID@BFEED., LVUHFNTHEE
OBEWKRSEAETIC, BN 707 L — MNERMBEEOBENFHZAND L EHIC. ThH &EEARK
HWEREDFHEOEEEZPFLMIL TV FETH S,

© The Seismological Society of Japan - SO6P-16 -



SO6 P'1 7 Seismological Society of Japan Fall Meeting

Seismological Structure of PHS Boundary from Broadband Receiver
Function Analysis of Local Deep Earthquake Records

*Yasunori Sawaki', Yoshihiro Ito?, Kazuaki Ohta?, Takuo Shibutani®, Tomotaka lwata®

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

BEAARTIE 71 VEYBTL—NDORLHFAHICHEL, TL— MERBEEXRMENMNER+TEE WO ERTH
ELTERL T, CNSOMEREMES CESH10-20 km) DOFREPFEHERICE VT, T2 O—#ER
KHIERINTWS [l AL Obara and Kato (2016, Science)]. 7L — MNERBEMEDFREICITRA O—HEH
F59 a8 B AL Ito etal. (2017, GRL)] AtkxcigahTH Y, 7L — MEROMEZNEERFTH S
TL—MERMECAO—MEOREANZILEREDEVWIHAADTHONTE L [ ZIE Kato et al. (2010,
GRL)]. ZOHRTH L Y—\BEHER, L — MERVEFEAA, ABREFEARE L VW LEELRREEROE
EAE BT %A% [ 2 1E Shiomi et al. (2008, JGR); Ueno et al. (2008, BSSA)] & L TIEL b T & 7. 1t
KOL Y —N"EAEENTIRERRETERAVWSON—ITH > 7=d" (ffl 2 1L Shiomi et al. (2008) TIX0.6
HzET) , 80 TIE, SYUBEEEBESESTL Y —\BHENICL > T, 2587 L — NEREREEDERES
BOBEENREINTWS [ ZIE Akuhara et al. (2017, JGR) Tl& 4 HzE TER]. F& 51, L ¥ —/\BEHIC
BAT 2EREEEOEEKA 5 EEERE L THET 2 AL o — /1 \BEHiE] CRARL, XRBTL— MR
ROFMBEE %R L 7= [Sawaki et al. (2019, JpGU Meeting)l. LD L, BE L o — /BT Tl EHE

(BERPEEE30 7 90°) 2 AT 570, BRAKEEORBRUMELERICL Y E 4 3 HzE TORREHEEF
TLAMEZRWEE DS\ [Sawaki et al. (2019, JpGU Meeting)]. 2 TAMIZR T, FAEHEADRED TR
IoAEHERT TRIEDFERMENSOBAFEHAFERALT, 7L— MEFREEEZY—5 Y M LT
Ly — /BB T . BHOFERMETH D I D5, BARBST, AL - BMEALBRTROFENN , EHhE
FICHARTS/NEEAE WS EQEIFEINS. AR T, Ll o —/\E#EFTORRH LR % EIiF, BICHH
RBEENEITHZEA2EHNET 5.

HERIIE, BB - % - MEHAICEE S TV M ERZERMAFAMHI-net, F-netDEEA R TG 1
D% FER LA ERBER, SN SOERIEEEN0 ~ 30°D&EHEICAY, 75\’DM51«}U:’C‘ LRI HARE (E
20055 1AM S2018F12BETOHDERME L. iy, EREEHIN 10°< A < 25°Di5E (BIRFEIICK
7)), NVNMNLBBEN) ) A—2avIilL>TAA—RADERZEHDOPEHIE UEL’C LES &b,
INSIIBIHISRA L. Lo—"BEOSTEICIE, BERINLR < L F T — /% [Helffrich (2006, BSSA);
Shibutani et al. (2008, BSSA)JO I— K& L, N1 Ay MEKEE%Z0.4 10 HzOFISEHBRET D &
T, BERZEREEEOL O —N\BE#AESHELL. £, B850z L ¥ —/\BE#ICHarmonic Decomposition
Analysis [Bianchi et al. (2010, JGR)] %= & L, JRIGEIE A BKEME P Transverse X3 D %= 17 - 7=.

F9IE, BB RR ST MERMESFRD /T — AR MLOLRET o= (K1) . FRARELREREESE
IZDWTKRDEE Z 3, Bt hERFHFKD ARY MUIEEREH3 HzIF & £ TS/NHE L [Sawaki et al. (2019,
JpGU Meeting)] DIZxt L, imHERFREMERF D AR MLIES/NHRTO HZEEE THAICEWI D h o 7.
FEAROETRET ZIERMEODFIE, TOEZATEAAI LR THER~ERICOHGLTVWS. BAREEAK
THBTEZEMNERFOZ EEERN O, LD ABICOHBL TV LI EIS, AFRICLY N
ETOLY—N\BEHBATIITONLD > TLERRERAROD, & W ERKOMEZMNESZIET 2 I &ITK
WL AERTIERERMEDAERBWLAFEL Y —/\EH@FERE, ThEToREL o — Bz
HAAHLEMBTERETRL, FHMEEICOWVWTERT 5.
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Receiver function imaging of the Philippine Sea plate subducting
beneath Shikoku

*Takuo Shibutani’

1. Disaster Prevention Research Institute, Kyoto University

1. RL®HIC

BN 7JERMEICSVWTERECREBSERIBDOLENY ZHFREICHE L., HMERECHREBOFROEE
EEFBEHICE, BREERZ 74V EVBRSTRUEPERMENSHEE SNAMEROGHEREICH

1 B OWE A BREICET 52 EPBETH S,

Bald, V=T7T7LAEA LY— N \BEBAS S CHRERERNES S 7 1 BICE Y, REXE. mhm
BLUVMHEOHTHELZSHBEICHET 22 2aA TV,

SOPETOL Y —/\EHEETOERICOVWTHRET 5,

2, Y=FF7LAER

SIEXRFH & EERBHBE ZEIKF - BEAROMER (&) —BEKRE) (EEmEEREATH &R

AEE-—AFURT) =TT LA B8R %ET o7, WINEARHEEDOEBHAREEH T, BRRERAS
kmiE EIC735 £ ICERFERAIRZRE L 7.

%N —BERETIE. 2014F12AN52017F2R X TTROEHFARZHRE L =, BE—FETFAKRORA
(ML —KREXMRE) TlE, 2015F12A152018F12B F T7TROBFHARZHRE L, BE—ATRIRD
Al (WO—FEFRE) T, 2017F3AD52019F 1A X T7TROBRHEARZRE L,
FERFERASATIE, BERMMOBREMESt (L-4-3D, Sercelit®) OHBEELENET—4 O

#— (LS-7000XT. BHILIT R, 100 HzY > 7Y v 5 £7=IZEDR-X7000, it AT LE, 250 HzH > 7
Do) ICEmINER L, T—9 00— XBBERNYy T —TEREL., KBELTRETE2H7514 V&
TH 3,

3. Ly—/ B

KF - BFAROBARTRES NoEME RV ZRAVWTL Y —\BRBR 2T o7, LY—\EHE

&, AR TOSEERENERE CEKRSNDPSEIRZHE LR THS (A - i, 2009) , &5

I, [IRTOMEREEBEEIMA200T (£ - s, 2002) ZAWVWT. LY—\BAHROREEZRITHL, %
BOBARTEHOMRICH L TEONL Y —"BEHROKEBEZHBOERRLTESG TSI LICLY. SK
BREREHREDS X —T KD, FoNiL o—N\EHA X—T%Fig1IIRY,

OME SR LEFRBOEZICHIRVAA—VDERY IIEEEBOLEEEZONEZDT, 74 )EVE
AT THDBEEFREEMBIRTZE S, TOLHICHBSTESIRILLAEFRIZ., BEETH BEFHHZDOLE
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H. $RbHbE71VEVEBERASZTOLEEEZOND, TOELLEAICHBCME SNV LERERIE. &
EThdrAEYY MLOLE (KEEF@E) &EZA6NE, COBRIMOSTUERBTFTO71VEVETL—b
&, FEREOZEE20 kmh SHPEMAPETESL40kmIELTWVWT, 6REVERATHARAATVWSZ
EDBDD oz, THICR LT, KEEFRAIE. PPRBARTIEH 3D, AEMAILEBOREREIS kmH 57 4 Y
EVEBEIL—bDLEAZEY EAZ LD ICHERHEDREIISkmETOHLTVWE I ENRRINT,

HIE

B KRR RA. [RT. EERMHRA. SNRE. RBAZOERRUROBET —s2FALEL

7=
Shikoku RF amp
0 04
20 .
€ 40 ] 0.2
£
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Fig. 1 Receiver function image along Yonago-Kaiyo profile line. The red line with ‘OM’ indicates

the oceanic Moho, whereas the blue line with ‘ST’ denotes the slab top. The red broken line with

‘CM’ can be interpreted as the continental Moho. Open circles show deep low frequency events,

while solid circles show ordinary events. MTL means Median Tectonic Line.
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Relationship between the Moho discontinuities and deep
low-frequency earthquake activity beneath Shikoku, southwest Japan

*Katsuhiko SHIOMI', Tetsuya TAKEDA', Tomotake UENO'

1. National Research Institute for Earth Science and Disaster Resilience

ZCoic

FARmBAATIE, ERAFDEREHEFHNTRICAHEL TWVWED, ZOFEEF—HKTIEARV, MEFES
2. AEEHALATE> EEFEE VWIS LTSN TWE RE. HEREOFEEIZZED
1/3~1/512E T# Y (Annoura et al., 2016; GRL), ZDEFENHEHEIRB & EESRBOD25RICHET %, T
D& BRBFEHOEZVTIHTEEDEWVCERTZ2EEZO6NEH, FICHEREHISRFKERDICEWNT
I&. Ide etal. (2010; GRL) IC& Y RSN=T7 4V EVBT L — NFROATREREER T 20EN 22D, TR
ICEVWTHHHBABETTILAEONTVWS EXEVEL, SO, Hald, WERDPHEEERE L, Ykt
BRICRESN-EREIAS L VEREISATEONAL Y —\BH RF) ICETVWTAMETOEREE R
ODNZBABATEGEOREARBE T L &0, FRERKMEEHE O AT 72,

T4 LIS

RHICIZ. MERPSSLVCZORABICKEINTWIESHRIALSCICESRIROT—952A0

7= USGS MPDEA# O I H 5, Mwh.8LU L, ERIEHMIOH S0 DEMMEAME L. FEARICEITZE
EPROIEREBFRFL DI0MEIH 590 F ToEMihERFREHFEIVE LA, ZOHFIS+2AS/NEH
TR EZRBRL=DE, RFEHELL, OB £ =15HzDEIFERT 1 LY %@EALL, FERBRD
RFEWT., EiRtgZ=ET 5L o & HIEERPsEHIFE %= SO BFEEE ICX L Tharmonic decompositionfi##fr
(Bianchi et al, 2010; JGR) Z#EMA L. TOEMREZRET 2 RETEREDOMERNAREKRD, RFOFREZE
#2121%. Matsubara & Obara (2011; EPS) IC& 2 =R TTEE#EEE B,

HREER

BB S EICEMICER LD, BN Ge LABEELEERAEREOEN AU TICRTEETE

CE-EHERLE,

SHIRERE : ENICE T 28R S0EIT, miLE, SIEFEERTH - 7,

ERERELE : READO6ERARF5HT. mOERABENLZEL TKRKELAIN >, HRMADHELYZE RS
DBV, WRE LATEREIRO TEIH, H2WIEMLHEATER L TWEIAREOHTEELHY, BED

WETH D,

FERRILE : BN D3/4DB S TEIASEEAAROEN AR LA, LhOEEREEEEICIEW SILfEE
mAR%ZRL T,

BIBRRE : SRR RPAETHEAEN >, SHNEEMEDTRIEFEIERNOEHERL L,

FR : FFEEROFHER LD Bl - BERBMEO2RTIRIMEMABANIREL TKRKILAHN o7,

BARERFOFURNTITEMARIENDOT L — MARAEERAMNTH S I &N, R LBRERTE
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BEAEYTL— M ETLOEMABE —B LAV, OERBICETZFBERKMEZES. NERAKR

e MLz ORRMETICOBISERETSE. BERIEECERERBTRONIEARANLH
FRDERE, BEAEREOFHZIRATWVWSHEELH D, IEL. ZDHE. ZTORBISBFERIENF
HET2ZENHPFEINDD. TOLD BREERFEN S OEHKIIRHEETWAW, T, OEEERTIEY
YLDy D DIERELDERICE 5EBERT DD, BERAIT/RE & BFEREDOIEE THEREREA A
BAEERR S L TREBEELVREAEE L, BBRILEL LS CICERERREBTRE L2ma v LEER
DER@ET. SMNERFTRELABEREFEEIBIAELTEFEEL VS, BERILBASTICERER
HORAEMARERIEFRELEMBRT 2L, YV MLy zy DOteiEbid. FIFERLTWRVWI EE2RET
%, ZOBENFBOEVD, REBEARBBETHEDZVETDOWTWSHREMELH D,

e
FRRICIE. BB HI-net/F-netBAIRDIED. [IRT. EMIIVA-net, RAMEMIEAT. RAF KR
. BARICLZEBHARLSTICXHRFEAEAME (BB NS 7LEMERKMAR IO b O—

BELTHRELEREINSADT—95FRALE LR, £/, AARO—ERIZISPSEIIFE IP16HO6475MEN
BEZITE L,
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Anisotropy of shear wave velocity near surface at KiK-net station in
Kyushu region based on seismic interferometry

*Kentaro Motoki', Kenichi Kato'

1. Kobori Research Complex Inc.
1. ELC®IC

2016 FRERMETIE. BRIAEDKIK-netifllk (KMMH16) TEE7DRZHEIB LN, BRI 5K

7004 — MIVEICHIET 5 RE28FELICE WTUIERRBGAEREDHENE Lce KMMHT6TIEHFRDIF
MR I252mDMBTEHRHEABONTWE I EHH Y., WEARFTHESHTMOET —9E L TEZLD
BIiTicAVwWSLhTWS (FIAE WHE - fi. 2017) . LA L. KMMH16MDMAIZHR 3 % #hRECEFRDEZERE L
DKERB2AAICL > TER>THY BIAIE, FTA - fii. 2016) . ALK ZEVWHIMAICE 2D EHLH
ICT B2 EISHBEFSOREANSLEELRRETH S, AMICE > TEEBEBNELRZ—DDAREME L

T, IWRDEDSEEREDEAMUNEZ SN, ZOEAMIEKMMHT6721 TR < REHEICEAHD > TWS AR
MEH D, FITAPRTIE, AMHFICEB S NKK-netBAlS AR E LT, ERFHECEDSHE
EHMPBEOSHEEDERBEE R, IRAAMIEIAETET 22 &IC& > T HRMEDSHERE DR A M % 51
L7,

2. AEET—Y

A SR E TOSHEOEHEREEZ., HPEHFICHT 2MREFZOT IV AR 2 —>avakd, HASh
R OE— BRI STE Lz, TaAVRY 21— 3 VEOOEI AR C O DMNIEBAER, E— VBB O
Hi A& IENakata and Snieder (2012)= SR L7z, IRBAMIOEEICEGHEEEZATL T, GREREIZRDR
KRDEDAREFNEBERT DED L ((Vfast-Vslow)/Vfast) Z k7=, b, HHhERASDBRBEALIE
F—LR—=ITRAINTVWSREAEASRL, hREVASOFZEALLITNE - 1(2001)A2SE (I, HPERIE K
& DRBN S OHEERBTNSHE L7,

RMTICAWERAIESHE LT, RFARORARBN 5201 7F6B L TORKEZEENRE Lic, RAMEE
M1~100GalDFERHF 2 ME L. BERFOSKBLOSMEET IV R 21— 3 VOBTICAW:,

3. KMMH16ICHB T 2R

EEHDNEWNEIINTOOED AME, #=WEHD A ER R m A 5 REE A DS DI BRI IZ0.38F. EVLEhiL
0.50%, SKEEDEAMIE24%EFTMEI N, AMICE BEBEEEDEWVNL, REMEDMMBEDFRERMIC
Lo TELTWRARMEEZIOND, TERMICKZBAEMEDIRABICL > T, GREENIEDLD &
EZoNBZ DD, HMEDRKABEELASEEICHEIL TFHME L. BRABICLZEEBEEDEWVIIZEA
ERONT, IREAMICEZEVEVIEBEICNIW, GEREEDEVOE—ZENLRERIZ. REMBBORER
MEYSEEEDRAMOTREMEAT WV EHIE L TW3S, 2016FEERMEDRI & B OIGBREA LT 2

& WMERITGECAY, BREAZRBE LTS 3 EBHIGEWETHERICED K BRI & 5N 5, MEFERD
EIEREDEWIE, BIBQR017)THERAINTVLWIBRKEAULTWR NS, BEROEREEHNICL X
B EDBORMENAETL, ReIICBEBELTWEEZEZSNS, LAL., RELIKMEREZETEVSIZEA
ERonis-o7=,

4. AMHBEDEAMEICDOWT
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KiK-net78&1Alm . 248X THRELLA0. 10U L EFflic iz, ZREEAMIEN > 7=DIE. NGSHO3TH
Y033 N, SEEREDEAMREICRAUNR IS Y VORBICEZZEPHLN., 01U EORAM
I&Crampin (1994)IZ& L Theavily fractured rockiC D3I N5, DI EHH, NN AIFSKEEDES M
PawtRtEZnesronsd, FEARDOEESEVEHOAE EF—#HKTIRAL, BARKICE>TERS, M
WMAICH T DEMRMBOEEA, BHAREAMEEELTWVWE I ENEZ 5N 5, Nakata and Snieder
(2012) L EARIC, WBEBOAE ERENRL RIHMDAM AR L7z, HMBREEBENAKE WAMEE IR %
BRz&, KL70Y MELTEREAMINSSAREIESDENKREL A S, FIMITIIEAEOBEE (XHRR
ZEOEZFICER L. Bl TIEAFIEFTTIOES RZERALS’A SN, ZOERIEAFRETRELTVS
FRSIEERDA, K- h(2005)IC & 2R AR R E LAZRILERICE T 2EAMDERE B L TWS,

EIBRREIEPSHEBA O RO SN B EHBIFHE LR &, BEIREWVETIEFEMICPSKRED1.0315. EUL#
TIHOIMEICRZERIBON., BARPSKREICHET 2ERIMEBON, BAMDOKE S L2EEDEHIEHE
HEEICIEEDOHBAIALON, TNITENEOHEBEBRETIZIZ v 7L, SHEARADOFHEDIFINKE
KRY, EAEDPRNICKARZZDEEZI OGNS, EAMNIKREZ VAR TIEFNRDOKMMHT6 & FERkIC, #b
REMBEOEERBBMDNAMICE > TEWHIELB I EEER L, D& TBOBEERBENAAIC
Lo TERZZIELEXRLTHY., HhBEEFTMEZ TIRICIEEFEIVEEEZIONS,
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Poster session (Sept. 17th) | General session | SO7. Deep Structure and Properties of the Earth and Planets

SO7P
Tue. Sep 17,2019 5:00 PM - 6:30 PM ROOM P (International Conference Halls Il and Ill)

[SO7P-01] Simultaneous measurement of P wave and S wave velocities of core and
mantle materials in GHz-DAC method
*Akira YONEDA Yoneda', Shin-ichiro Yoneda?, Seiji Kamada® (1.IPM, Okayama Univ., 2.
Tohoku Univ., Sci.)
5:00 PM - 6:30 PM

[SO7P-02] Influence of the outer core structure on the velocity analysis in the inner
core
*Toshiki Ohtaki' (1. Geologucal Survey of Japan, AIST)
5:00 PM - 6:30 PM

[SO7P-03] Toward adjoint tomography of the large low seismic velocity provinces
beneath the western Pacific Ocean
*Masayuki Obayashi', Takayuki Miyoshi?, Junko Yoshimitsu' (1.JAMSTEC, 2. NIED)
5:00 PM - 6:30 PM

[SO7P-04] A low-velocity layer atop the mantle transition zone beneath Mexican gulf
inferred from triplicated P and S waves
*XIN LONG', Hitoshi Kawakatsu', Nozomu Takeuchi' (1. ERI, Univ. of Tokyo)
5:00 PM - 6:30 PM

[SO7P-05] Mechanism of aqueous fluid migration through a thin, low-viscosity layer
near the subducting plate interface
*Manabu Morishige' (1.Japan Agency for Marine-Earth Science and Technology)
5:00 PM - 6:30 PM

[SO7P-06] Phase speed mapping of multi-mode surface waves with eikonal
tomography using mode-branch waveforms
*Hitoshi Matsuzawa1, Kazunori Yoshizawa1, Fan-Chi Lin®> (1. Graduate School of Science,
Hokkaido University, 2. University of Utah)
5:00 PM - 6:30 PM

[SO7P-07] Comparisons of anisotropic 3D S wave speed models derived from
linearized and non-linear inversions of multi-mode surface waves
*Kazunori Yoshizawa'?, Toru Taira® (1. Department of Earth &Planetary Sciences, Faculty of
Science, Hokkaido University, 2. Department of Natural History Sciences, Graduate School of
Science, Hokkaido University)
5:00 PM - 6:30 PM

[SO7P-08] Po/So waves traveling in the Atlantic Ocean
*Azusa Shito', Daisuke Suetsugu2 (1. Kyushu University, 2. JAMSTEC)
5:00 PM - 6:30 PM

©Seismological Society of Japan



SO7 P'O1 Seismological Society of Japan Fall Meeting

Simultaneous measurement of P wave and S wave velocities of core
and mantle materials in GHz-DAC method

*Akira YONEDA Yoneda', Shin-ichiro Yoneda?, Seiji Kamada®

1. IPM, Okayama Univ., 2. Tohoku Univ., Sci.

DACTMESNHAROBMEREEZE LTL—F—HE2AWVWE TV ILT7 VEELENECRAVLWLNTELDY, O
TERRABNOBENTERL, OFETCRBDOPERE—I BT AVEY ROSEE—VICBENTLED ., &
DEBEIRH B, TVILNT UBELEDREERRT 57-HICGHz-DACEDBFE 2201 1 EE@I SBB L7z, TR
HT &R T, 201701] FEICDACHABOBFTRAEICHKIIL[1], SB. IhEXTORBERKIEZBNTZ& &

HIZ. SHBOMROBEBICHREBWVWTRRY—KKREITD,

B 1IEGHz-DACE EEZDEMEMTH %, Ny 770y RETZVELEBICILAIT T, GHZBE R E AR~
ERET D,

AEBRDORRY AT LATKCIENTAEDA ) EVOPEREREARIEL =, P 7 HILPHBROTEE
ICDWTIERKRICTEHMAHET 2,

PRAIEEHETL T, SSENYy 770y RORBAKEEIT o7, RIOARNT ZHEMEROP-STHRIBRAIGALTW

%, F2ICARDOYAGHERETER LESER/SAy 77Oy R

DOREBIRER LTz, BIICDACEILDSDSKEY VI EMRBTETS Y, GHZERICL BV, VAKFAIEDBE
BT 7=,

S%U1] IE. GHzZEFREDRAZEN L, UTICRT LI TVILT VHEETRAEFLHEFTAROAE
T2 TWL,

(1)20 GPaZ TOfigk
(2)50 GPax TOEHKT Y v ¥ T F 1 b,
(3)100 GPaZx TOEFe 7 zORY 7L —2
(2,3) TREBEDBAEVERAE VEBIEE TOCHZBERAE %2 RET 5,

AARIEKRERED/ ML ZEMDKREDN o7, BEFOFBELREIICGHZARICEWTEELRZIA#RL
TW3, SHIAREREEH AL T, GHZEFR AR FICER I ETULE L,

XE[1]BEDDORZ &M (BFEBENFRE) 295825 (2019)
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Influence of the outer core structure on the velocity analysis in the
inner core

*Toshiki Ohtaki'

1. Geologucal Survey of Japan, AIST

HERKNERDREEEZ RO DRI, WRETIEHEZBEIREZDELK 2BEBEEDER/FEEE DI ENED
S5&<ThMTV3. ThiIZhEOERDRE, ERVEASESDEBEDL 77 LY RAETILHLLOTNA
EDERBANDHEERET 2D THY, BRELTEROOHMDANICARBZZENMSNTWVWS., Ly

L, TOHEIF, L77LYRELEEZDRENMBIEHORENLCREF>TWE I EARIIRE LTV

3. Tl, TOEBOEEOEHL, BRICEDREOHELEZZDEZIN?

AEKKRTIE, ARDOEEREREENRIC, ZODRDEREICEENRUNDEENEZ 2HEICDOWVWTHR
92, ERFEELLT, TOAREILEREHMEELZRY. ARKREZOLOAKEDREEEIX, TOER
(Inner Core Boundary, ICB)%#1%(20.7 km/siZETHD. ZDEREREHR DD, REDREVAKEEZFED
RIS, KYVEVWAKEBE > T 2BEEN’ALCRTEREINS. @BIFTd 2EORT7IE(1) A% @ % PKIKP
(DF) E A TERZE T L 2VE 5 % LWPKPbc (BC)# & TNICB T D [E#T K PKPc-diff (C-diff), (2) PKIKP & R&IER T
X419 %PKiKP (CD), (3) PKIKPE A LERICERFER D @ ZHPKPab (AB), D=2TH3. REEKRDIZHRIE
AKTHY, FEERETT2DIE, AKER, A% LE(E) - ARESF) - ¥~ MUVESS (D") OEREDOED
TH3. FEBERIKEAAICHEDBZBEDHEEET 5.

IDEDDRTIE, TNEFTCHRBEEREICHEDODNTELEDTHS. TNETNEAT Z2EREROEHEIIZE
W, TR AR TEIRRODEIDOHHEEED. VWE, ARKELY LOBETEEE LEEEIERETNIT
WEIZEA2EZD. TOINDEREICSZADIHENMNRTIEILER >TVWNIE, RPITEICKEBRERIDD
REBLURBICKERFENTETHSD. T, &2, ARKESDZEREHPKIKP & PKPbc (+ c-dif) DERF
ZICEZPHEIERERKEFEEEZED. COEEAKEROREZFEICKDLWVWALIE, HKREIDREE
DINEARHRDRS FRDREELILERADARENEEH .

AFERTIE, EREEESBWVERICDOVWTEH, INOSBEDOPKIKPERADHELEHLE TRETT 5.
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Toward adjoint tomography of the large low seismic velocity provinces
beneath the western Pacific Ocean

*Masayuki Obayashi', Takayuki Miyoshi?, Junko Yoshimitsu'
1. JAMSTEC, 2. NIED

Introduction:lt is well-known that there is a large low seismic velocity provinces (LLSVP) where the seismic
velocity changes sharply above the core-mantle boundary (CMB), however it is unclear how it is
distributed above the CMB. In recent years, the detailed S-wave velocity structure around the CMB was
inferred from waveform inversion [1, 2]. In our previous study, we found an NE-SW running low S-wave
velocity structure within the LLSVP lying beneath the western Pacific Ocean using analyses of travel times
and the finite frequency inversion. To clarify the detail structure and its relationship with old subduction,
we determine a three-dimensional (3D) P and S-wave velocity structure beneath the western Pacific
Ocean based on waveform tomography using the combination of Spectral-element method (SEM) [3] and
adjoint method [4].We show here some preliminary results with computational costs.

DATA and Method:We collected the seismic waveforms of three components obtained at seismic
broadband stations from 102 earthquakes occurred from 2008 to 2015. These events are chosen so as to
distribute evenly in space. Distribution of seismic stations used in this study is shown in Fig. 1. Removing
the response of each instrument from the original records, we transferred into displacement waveforms
with a bandpass filter (10-150 sec) to use the inversion. We constructed global Earth model based on
S40RTS [5] as an initial 3D model in inversion to calculate synthetic displacements and adjoint waveforms
using the SEM. Our SEM structural model was parameterized using 1.6 billion grid points to produce
waveforms of a shortest period of 10 sec. The forward and adjoint simulation were conducted using a flat
600 Message Passing Interface (MPI) on Data Analyzer (DA) systemin Japan Agency for Marine-Earth
Science and Technology (JAMSTEC). The model parameters Vp and Vs were updated iteratively by
gradient method using the misfit kernels (Fig. 2) based on the adjoint sources to minimize the misfit
between observed waveforms and synthetic waveforms. Here, we show some preliminary results:
estimation of computational costs, forward modelling, and trial inversion.

Results and Discussion:This study requires large computational cost to calculate forward and backward
waveforms in the 3D whole Earth. We estimated the calculation time on the DA system. The time step of
the solver was 0.1045 sec and 30 min waveforms were calculated. As a result, the calculation time was
required approximately 2 and 9 hours for conducting forward and adjoint simulation, respectively for each
event. If the calculation is conducted as 4 independent parallel job, it takes 3 weeks to obtain one
iterative results when "200 events are used in inversion. We succeed construction of the iterative model
using the misfit kernels of a few events as trial, synthetic waveforms by iterative model were improved
clearly. We are planning to apply differential travel times of some core phases. we are expected to revise
the LLSVP from initial 3D model more efficient.

Acknowledgements:We used seismic waveforms obtained by IRIS and NIED F-net stations and
SPECFEM3D Globe package used in this study.

References:[1] Konishi, K., Kawai, K., Geller, R.J., and Fuji, N., Geophy. J. Int., 199, 1245-1267 (2014). [2]

Yuan, K. and Romanowicz, B., Science, 357, 393-397 (2017). [3] Komatitsch, D. and Tromp, J., Geophy. J.
Int., 149, 390-412 (2002). [4] Tromp, J., Tape, C., and Liu, Q., Geophy. J. Int., 160, 195-216 (2005). [5]
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Figure 1 Distribution of seismic stations used in this study.
Black, red and blue triangles indicate F-net, IRIS and
Chinese stations, respectively.
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Figure 2 Example of beta kernel for the earthquake
occurred in Fiji on July, 2011. The kernel was calculated
using S and ScS waves.
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A low-velocity layer atop the mantle transition zone beneath Mexican
gulf inferred from triplicated P and S waves

*XIN LONG', Hitoshi Kawakatsu', Nozomu Takeuchi'

1. ERI, Univ. of Tokyo

The knowledge to the mantle transition zone (MTZ) is crucial for us to understand the mantle dynamics,
especially in the subduction zone where it interacts with a subducting slab. In such a region, a
low-velocity layer (LVL) just atop the 410-km discontinuity is often reported (Revenaugh & Sipkin 1994,
Song et al. 2004); previous studies, however, suffer large uncertainty due to poor station coverage, and
only S waves were analyzed. The origin of the LVL is still unclear, as it seems to be found globally (Tauzin
2010, Wei & Shearer 2017) but does not necessarily correlate with tectonic settings. Volatiles such as
water released from MTZ is often invoked to explain the LVL; however, no evidence that there is a relation
between the MTZ water content and the LVL atop 410km has been reported, probably due to the lack of
the Vp/Vs ratio information.

In this study, we utilize triplicated P and S waves recorded by dense temporary and permanent seismic
networks in the US to investigate the MTZ structure beneath the Mexican gulf. For analyzed earthquakes
(depth from 75 to 200km) in Central America, B-cusp of triplicated P and/or S wave predicted by ak135
(Kennett et al. 1995) model should be around a distance of 20°, however, AB phase extending beyond 26°
is observed. Such extended AB phases do not decay quickly as a general diffracted phase and are
dominated by a large negative trough. Only a LVL atop the MTZ could explain this feature because it acts
as a waveguide and permits the AB phase to propagate to larger distances. The extended AB phase is only
observed for waves that sample the MTZ beneath the central and eastern Mexican gulf and disappears as
the ray begins to sample the western margin of the gulf. In addition to the extended AB phase, we also
observed anomalously strong P4T10P and S410S phases that are reflected at the underside of the
410km-discontinuity. For P410P, its ratio to the EF phase is usually 2 times larger than the prediction of
the 1D model, and this could be partly attributed to an LVL that increases the velocity contrast across the
410km-discontinuity.

Another possibly related prominent observation is the opposite differential residuals of CD and EF phases
(relative to ak135) for P and S waves. Residuals for P wave are almost negative, and for S wave residuals
are positive and gradually increase with distance. Because the differential arrival time between CD and EF
phase is only sensitive to the velocity around the 660km-discontinutiy, an opposite residual for P and S
may suggest a distinctive Vp and Vs relative ak135 (e.g., high Vp and low Vs within MTZ, which suggest a
high Vp/Vs ratio). It could be noted that there is an abrupt change for Scd-ef residuals around a longitude
of 90°W, which corresponds to the location where the extended AB phase begins to disappear.

2D waveform modeling is conducted for P and S waveforms using AXISEM (Nissen-Meyer et al. 2014), and
preliminary results suggest the existence of a 40km thick LVL with generally -4% Vp and -6% Vs relative to
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ak135 atop MTZ beneath the central Mexican gulf. A MTZ with Vs reduction of 3% and Vp increase of 2%
could explain the observed CD-EF differential travel time residuals, which suggests a Vp/Vs ratio of over
1.9. This may indicate a water-rich MTZ beneath the Mexican gulf that is related to the LVL atop the
410km-discontinuity.
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Mechanism of aqueous fluid migration through a thin, low-viscosity
layer near the subducting plate interface

*Manabu Morishige'
1. Japan Agency for Marine-Earth Science and Technology

It is well known that aqueous fluid released from the slab plays critical roles in the generation of
earthquakes along the subducting plate interface. However, we still do not have sufficient understanding
on how the fluid migrates and reaches this region. Several lines of evidence including low surface
heatflow in the forearc suggest the existence of a thin, low viscosity layer (LVL) on top of the slab. If such a
layer exists, the deformation due to the subducting slab is localized in this layer, leading to cold and stiff
fore-arc mantle. In this presentation | will propose a mechanism of aqueous fluid migration through this
layer based on the physical modeling in 2D.

| consider two-phase flow, which allows us to treat the movement of solid phase (rock) and fluid phase
(pore fluid) simultaneously. Under the assumption that fluid phase does not affect the movement of solid
phase, | take the following two step approaches. First, solid flow and dynamic pressure gradient are
computed within the LVL. In this step | assume that solid flows parallel to the subduction direction. Then
using the results obtained in the previous step | compute the time evolution of fluid volume fraction in
and around the LVL using finite element approach. Fluid production rate is fixed in both time and space.

In the case where the solid shear viscosity within the LVL is constant, we find that a large amount of fluid
is trapped within the layer for geological time scale. This is caused by the effects of compaction, that is,
the cold and stiff overriding mantle wedge works as a barrier to the upward fluid migration. We also find
that dynamic pressure associated with shear deformation of the rock increases with depth within the LVL
and it facilitates the fluid migration in the up-dip direction. When we take into account the effects of
non-linear viscosity within the LVL, which may be appropriate for the deformation of serpentine, the solid
viscosity becomes highest in the central part of the LVL where the strain rate is low. The high viscosity
region works as a barrier to the upward fluid migration and the fluid tends to stay near the basal part of
the LVL.

The proposed mechanism of fluid migration is likely to be applied to relatively warm subduction zones
where major dehydration reactions occur beneath the fore-arc mantle. In contrast, in cold subduction
zones a large amount of fluid is released beneath arc or back-arc, not beneath the LVL. Therefore, the
fluid will simply migrate upward or move with the slab.
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Phase speed mapping of multi-mode surface waves with eikonal
tomography using mode-branch waveforms

*Hitoshi Matsuzawa', Kazunori Yoshizawa', Fan-Chi Lin?

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

KETOLETY MLIRTEREREXETT 5 LT, BBEERLTEMEENREERAVZRERNES S
T4 —I3BEWRFETHD. IS, BRE—RREKIE, LYERBOBELERETZDOICHERARTH

3, INEFTHELIE, TPLAERICEDCIILFE— RREROMBEEEHWEI FExD)E, BES K
VEBEFALZRERE— NERABEE] (FEQ) DKL TOMAICIYMA TEZ (Matsuzawa &
Yoshizawa, GJI, 2019) . ZDOFETIE, EZ2000kmLL EDEBRT7 L A ICE 1T 2 EFEHELID, FLADE
DHEOEEERMLIZE— REOLEHHBKREHEEL, SSICTLIELDRTODE— ROBERMAETTE
5.

WE - 52 (AAMEFR2018EEMEKRS | KEHHKMIEFES20183FEEMREASR) TE, XEOESBE
[h s i 2 EAMAUSArray IS 8 1 5 2007-2014FE DA XY MERICH L TEEOEBAL, LXK KEICES TS
TILFE— RKRERMEEELHAETLEZ. TNOSDETVIEVWTNE, ARTEESE, KRB TEEEI A
h, LRKEDTV =V 2% RMT Z2HABHWREERBSENRLTWE. ZO—AT, MEREFIEEZRS
2000kmL LD 7 L A DFEHEE LT/ EREDELRERE LT, ETINDOKEAEORIEENET
L, O—HAILBTI NV ANBHEEETI B ENTERD 2. FIT, AR TIX, USArraylc B3
BHRFICFEZROS L VQEAVWTIEL-E— ROBRFICH LT, 2R7TT7 L 1 &% (eikonal
tomographyi%, Lin etal,GJI,2009) #HEAL, LAKXKEDOVILFE— RREBMEERESHETIVOKES
REELERH», FLOWIILFE-—RREENES T 7 1 —EZOEERICOVWTERT 5.

BRMICIE, £32007-2014FICHEE LI-ME.5LL EDOMEICDWT, USArrayd & 'GSNDIE KRR 8% IC
FEOBLVQ%EEAT 5. ZOKE, BERERHMS52000kml LBNTWABAROHEFIAL, £LERER—ER
ROABIREEORE /Y — > OFEMEDIZEIEFE LAV, RIZ, RELZE— FRoBEERICEL

T, eikonal tomography;x#% @M 3 %. eikonal tomographyi%id, SBET L 1 TORFELHEEBWVWT, 7
LAREGELTVWCEREBETL, TOEEAEREMS LT, BE (FHEEZENTIC) MEREL %
WET BFEATHS. EilambientnoisellAWVWLNTELZIDFEE, 1RV MEHEOIOOHH L8 —

E—- RORBAPREERFICHETSZIET, 1RV MNEICERE— ROMBEESHA2ETT 5.

TR ARAROER, FEOE—ARY MNEAWVWT, EARKEOEAE-RELT1RERE—RNLA

) —RDMEREDHAEETT DI ENTEL., BE—ARY NOBERZITTIE, BAMICKERBRELLELE
P, REOETIVERRICRADKREREBED/NNY—VARLND EEHIC, —SHotgTlEO—hIL
REBEEBEZLERINTWVWS., BERT7LAEBHELIOSOBMLAE—E— REFIL, EICT7LAEORMMEDE
EERMTZEEZZON, BEORERERNSERLLAZIRNAEERTIC, +TOBERATRETHSZ I ENTR
BNz, 5%, KEOARNVIMDLETLAELYSBERYILFE— FREBMERESTEZAWVT, 3K
THEEICAYN—=23rFT352ET, KE-SREOHARCEBREELAREBSESETIOETIHAFINS.
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Comparisons of anisotropic 3D S wave speed models derived from
linearized and non-linear inversions of multi-mode surface waves

*Kazunori Yoshizawa1'2, Toru Taira®

1. Department of Earth & Planetary Sciences, Faculty of Science, Hokkaido University, 2. Department of Natural
History Sciences, Graduate School of Science, Hokkaido University

RE, HREMOKESICEASIN TV 2EaRERBRRLAFEMESRAECREI N h~REAPREEDOE
WEAWT, KETOYYRIIT7HELUVT7E/ A7 T7OEBERIRTEANSERHEEBESETILDET
PREERBICEAT 2HEINLELTHNTWS (e.g., Kennett et al.,, 2013, GJI; Yoshizawa, 2014,

PEPI) . TNLDHARICEY, /5 M VOEEPFICIGLE-EREREY, KEYYR77~7E/R
TJIT7ICRONBEAMDEBIRS % (e.g., Yuan & Romanowicz, 2010, Nature; Yoshizawa & Kennett, 2015,
GRL) 7 ENBEL MY DDH B.

REEDEREFBEITZ MNET S 74 —HRTIE—MRIC, PRBEEBRHAEL TRENICETIVEETT 2FE
PECAVWLONS., FIAE, BEXAE—RELRBIILFE- FODMEIREAVTSKEEZETT 2RI

&, METILEREL, ZOBEZEICHT IMEREDORUOMFRE GREREH—I) 2AVT, RE
BEDEE%ZKDH D (e.g, Yoshizawa & Kennett, 2004) . D& D AL A V=2 3 ViETIE, ETI
DELHIPEEDAZIAY, EREBREZAVTCHWLOORERETINEETT S. —FH, REDFER
gEhomLEIckY, MECEFREE—URELEY, FAETIINIXA—9FHETEE LBI2REIEREL
SRTEEBEDETNERAREICKR >TEL., ZTIT, AFETHE, B—OREMEIEBKREFBALT, %
KDL A VRN —=T 3 VICK B2RMABEDIRTSKIMNERAMET IV (Yoshizawa, 2014) &, TRIERH
BRAVN=IaVEICEB3IRTETIVEETL, TNOERAZFERICLZIRTETIOLERETZ1TS.

BHALETILTIE, Tarantola & Valette (1982)DAE%=RAWT, fIHETIVICR T 2 RENRAIEERE DEAE R
EA—xVEFRALRENICREETIVAEKRDS. —7H, EEFET VL, trans-dimensional hierarchical
Bayesian inversion}&IC & WEITTT 5. TDFETI, ETANRSA—9 (1 RTHEEETILOBEHR) %29
ZeEL, BRNGHREFGEEARET, GAT -9 I L TRBELRBRE COBEHENARETHS. RTDE
b3 %/85 XA —49 ZRIDIEFICIE, Reversible Jump Markov Chain Monte Carloj% (Green, 1995,
Biometrika) ZF\\%. & 5IZ, Hierarchical Bayesii (e.g. Malinverno and Briggs, 2004, Geophysics) IZ
&Y, T—YRENHAVRADTICKD EIREL, TOOWEREBICHTE L Tover-fittingZfh<. £/, +9%
FREE CTERBERIHEHET ZLODICKEDETIVY Y TILBREERSH, Parallel Temperingix (e.g.
Sambridge, 2014, GJI) #AAWT, YV 7)) VI PRDEALENS X -9 FREBEDILFTEIEHID. INOR
F - EBBOA U N—YavFEEAVWT, SMKESOESICEITZLA)—EELUTTTEOTILF
E— RO OSVIRERERUSHEREETILEBT L, KESBOIRTSEMERAMSTEETT 5.

SINAPEA R ICHEMT T 2REMEDLLEN S, 75 N VEOBEREERE, SEEED ORI AIRE
BE, 8 - RO ELELDETIE I —BIT B Db oz, 72L, BEAEETILTIK, %N
ICEZEET VAT A B L CSEREEDMEABDB LN IIFNINE—F, RFETILTK, €
FTILRTTEEIFNISRES 5728, SWINEELTHEEMOFENRMINDIERNARINE. Thick

Y, KEYYR7z7EEMIDEEZD, FFEFETIDOSVEETILCTI, &WRARBICERNZERLRS
n3d. TOEEF, MEEAM/NRSA—4 (SHRESVIEDEEL) OZEEAFKICERLON, BEETIT
&, KEEYYRI7 T 7ETOLEDEISHEICHSNASH>SVOIMMBEER AU, FERHETILTIE PR NEE
M OBWEHICESNZ LD ICH S, F/=Bayesian inversionlCE DK R ETIL T, ERERHHICHE
DK ETINDBRENHBHETE, EREUTOLEE Y MLIEETIE, HFICSVIREE DS THR
0.1Tkm/sATDREE LY, +ORKBETSREETTILIHRETZEIEMbMS. 12721, BEEETIVIC
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R, TLF[PETNVOETICEFEALGEHEE (BTHEULOCPURRE) NMEERD. S&, EHIERS
ZEALEET 47— REHEORRLLFICLY, BRLZEAEVNEDOA LIRS 5.
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Po/So waves traveling in the Atlantic Ocean

*Azusa Shito', Daisuke Suetsugu?®
1. Kyushu University, 2. JAMSTEC

Po/Solgl&, ¥ Y A7 7 #RRNICERE Y DRFGMER T, SEK - KIRIE - R"ABHGHFRE & V5 FE
HEHED, TOEDBEILS>TZHFHENS. TOFEEIFTIMA0FERILHSNTH Y, A1 NEO—FEEEZILN
TWENZDRE - EEA DX LDOFEBIASHMIST N TUVEDN o7,

H 4L, Shitoetal. [2013ICH VT, JLFEARTF TEIR S N 7cPo/Soik DRI AT & R R ENIZ DR fE >
Ialb—2avilbEDE, Po/SORIEEBHEY VR T 2 THREBOBRTHEREICL YP/SKEN S ERTARE
TRIELICKYRIR - RIET B ERSMC LT

LIBE, Po/SoKDEEMTICK 2BEY Y AT T 7 OREEEDHED., BLADITI—TA—ZA M) 7D
Kennettt+ 507 IL—TEFLIED SN, KEFEZDEBTHZ 74 VEVBOBE)VYRTIITDE
RAHEBEICDOWTERMICARSN, LTOLI R ENELMNMR D,

(1) ERAEWEEY YR T T 7IFEPo/SORDEEIERIE W,

(2) ERICEKEL TEL 12 %Po/SoEDIEEMEIZ, BIMCLYBRTIHEBEEASUBEIVYRTIITOD
EAMET &, HERBENNSI KRB I ETHIATE S,

(3) BRFHEBED/FT XY —IF. KFEARDEBR T —IL(AX)=10 km - SREARDZEF R 7 —IL
(Az)=0.5 km - HEEREFEEDRE (0) =+2%2ETH 5,

(4) hEREERHBEDOREILFES & EHICERT B [Kennett & Furumura, 2015,

LML S, SNETODPo/SORICETZMADIFEA LR, KREFELT 74 VEVBOBE) VYR

717 %GBT 2EDICOVWTOHTHY., ZDOMDBF) Y AT 7% EHEY 5Po/SoRICET 2HRIEIF
EAERINTVRW, BFHRORNTEEIRBETOBRNREIKFEL TELTZIENALNTWS
O, BRILRDKRTF EMEIRADKEFELA V NFETIEBFIVRATTOBRTHEBELRL > TV
ZHREMEDNHY . INZRIET DI EEETDHREZMATSEOATEETH 5,

ZI T, AR TIIKRAEFEAEIET DPo/SoDEBT— 9 #UNE L ZORHBMCOVWTEEL, KEEDEEY
VAT T7DERFHEEEEICDOWVWTDRET 1T,

© The Seismological Society of Japan - SO7P-08 -



Seismological Society of Japan Fall Meeting

Poster session (Sept. 17th) | General session | S16. Subsurface Structure and Its Effect

S16P
Tue. Sep 17,2019 5:00 PM - 6:30 PM ROOM P (International Conference Halls Il and Ill)

[S16P-01] 2D Microtremor array measurements in Tsukuba city
*Haruhiko Suzuki', Chisato Konishi', Atsushi Yatagai1, Tadashi Sato', Takanori Ogahara1, Ken
Sakurai', Yasuhiro Kaida', Toru Suzuki?, Hirohito Takahashi®, Tomio Inazaki* (1. 0YO, 2.
MONY, 3. Meijyo Univ., 4. AIST)
5:00 PM - 6:30 PM
[S16P-02] Dense Microtremor Observation in Oshikadani and Takatsuji district,
Yurihama Town, Tottori Prefecture
*Isamu Nishimura', Tatsuya Noguchi?, Takao Kagawa® (1. Graduate School of Sustainability
Science, Tottori Univercity,Department of Engineering,Social Systems and Civil Engineering
Program, 2. Social Systems and Civil Engineering, Tottori Univercity)
5:00 PM - 6:30 PM
[S16P-03] Microtremor survey on Saga plain and Shiroishi plain, Kyushu, Japan
*masayuki yoshimi1, michiko shigefuji2 (1. Geological Survey of Japan/AIST, 2. Kyushu
University)
5:00 PM - 6:30 PM
[S16P-04] Estimation of Phase Velocity using an Array with Arbitrary Shape
*HUAN ZHANG', Hitoshi Morikawa', Kahori liyama' (1. Tokyo Institute of Technology)
5:00 PM - 6:30 PM
[S16P-05] Estimation of Underground Structures around Source Area of the 2018
Hualien Earthquake (M, 6.4) using Microtremor Array Observations
*Ken Miyakoshi1, Yasuhiro Matsumotoz, Masumi Yamadas, James Moris, lkuo Cho*, Takumi
Hayashida5, Chun-Hsiang Kuo®, Che-min Lin®, Yin-Tung Yen’, Keng-Chang Kuo®, Yujia Guo'
(1. Geo-Research Institute, 2. Kozo Keikaku Engineering, 3. Disaster Prevention Research
Institute, Kyoto University, 4. National Institute of Advanced Industrial Science and Technology,
5. Building Research Institute, 6. National Center for Research on Earthquake Engineering, 7.
Sinotech Engineering Consultants, 8. Kaohsiung university of Science and Technology)
5:00 PM - 6:30 PM
[S16P-06] Estimation of subsurface structure based on microtremor and seismic
observation in Shigaku area, Ohda City, Shimane Prefecture, Japan
*Tatsuya Noguchi1, Isamu Nishimura', Takao Kagawa1 (1. Tottori University)
5:00 PM - 6:30 PM
[ST16P-07] Near-surface structure over Okayama Prefecture, Japan
Ayumu Uneoka1, *Masanao Komatsuz, Takaaki Fujitaz, Hiroshi Takenakaz, Keiichi Nishimuras,
Mitsutaka Oshima®, Hiroshi Kawase® (1. Okayama University (Now: Ryobi Systems co., Itd.), 2.
Okayama University, 3. Okayama University of Science, 4. Shimizu Corporation, 5. Kyoto
University)
5:00 PM - 6:30 PM
[ST6P-08] A study on the modal properties of sediment on base rock
Miriam Beatrice Dodt’, Yusuke Suzuki', *Kahori IYAMA', Hitoshi Morikawa' (1. Tokyo Institute
of Technology)
5:00 PM - 6:30 PM

©Seismological Society of Japan



Seismological Society of Japan Fall Meeting

[ST16P-09] Subsurface velocity structures from seismic bedrock to ground surface
for Tokai region, modeled to enhance strong motion prediction
*Atsushi WAKALI', Shigeki SENNA', Atsushi YATAGAI? Yoshiaki INAGAKI?, Hisanori MATSUYAMA
2 Hiroyuki FUJIWARA' (1. National Research Institute for Earth Science and Disaster
Resilience, 2. OYO Corporation)
5:00 PM - 6:30 PM

[ST16P-10] Classification of ground type for ground motion prediction based on
regional characteristics of AVS 30 obtained by microtremor survey
*Shigeki Senna', Atsushi Wakai', Atsushi Yatagaiz, Yoshiaki Inagakiz, Hisanori Matsuyamaz,
Hiroyuki Fujiwara' (1. NIED, 2. OYO Corp)
5:00 PM - 6:30 PM

[S16P-11] Characteristics of Ground Motion in Ogasawara Iwo-To Island using
Microtremor H/V Spectral Ratio
*Takumi Murakoshi' (1. National Defense Academy)
5:00 PM - 6:30 PM

[ST16P-12] Estimation of soil amplification using seismic records observed at dense
seismic network and deep borehole stations
*Shinako Noguchi1, Osamu Murakami?, Yasuhiro Asai’ (1. Association for the Development of
Earthquake Prediction, 2. Tono Research Institute of Earthquake Science)
5:00 PM - 6:30 PM

[S16P-13] Site amplification at strong motion stations in the Kathmandu Valley,
Nepal
*Michiko Shigefuji', Nobuo Takai?, Subeg Bijukchhen®, Chintan Timisina®, Mukunda Bhattarai”,
Shova Singh4 (1. Kyushu Univ., 2. Hokkaido Univ., 3. Khwopa Engineering College, Nepal, 4.
Department of Mines and Geology, Nepal)
5:00 PM - 6:30 PM

[S16P-14] Strong ground motion simulation in Osaka Plain for the 2018 Northern
Osaka Prefecture earthquake
*Haruko Sekiguchi1, Kimiyuki Asano', Tomotaka Iwata' (1. Kyoto University, DPRI)
5:00 PM - 6:30 PM

[ST6P-15] Ambient noise cross-correlation function analyses using continuous
observation data by CEORKA
*Takashi Akazawa' (1. Geo-Research Institute)
5:00 PM - 6:30 PM

[S16P-16] Examination of waveform in development of simultaneous 3D seismic
reflection survey for shallow water using underwater speaker
*Mayu Ogawa1, Tetsuro Tsuru', Seishiro Furuyama1, Jin-Oh Park? Chen Guo?, Kosaku Arai’,
Takahiko Inoue® (1. Tokyo Unversity of Marine Science and Technology, 2. Atmosphere and
Ocean Research Institute, The University of Tokyo, 3. National Institute of Advanced Industrial
Science and Technology)
5:00 PM - 6:30 PM
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2D Microtremor array measurements in Tsukuba city

*Haruhiko Suzuki', Chisato Konishi', Atsushi Yatagai1, Tadashi Sato', Takanori Ogahara1, Ken
Sakurai', Yasuhiro Kaida', Toru Suzuki?, Hirohito Takahashi®, Tomio Inazaki*

1. OYO, 2. MONY, 3. Meijyo Univ., 4. AIST
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Dense Microtremor Observation in Oshikadani and Takatsuji district,
Yurihama Town, Tottori Prefecture

*lsamu Nishimura', Tatsuya Noguchi®, Takao Kagawa®

1. Graduate School of Sustainability Science, Tottori Univercity,Department of Engineering,Social Systems and Civil
Engineering Program, 2. Social Systems and Civil Engineering, Tottori Univercity
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Microtremor survey on Saga plain and Shiroishi plain, Kyushu, Japan

*masayuki yoshimi', michiko shigefuji®

1. Geological Survey of Japan/AIST, 2. Kyushu University
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Estimation of Phase Velocity using an Array with Arbitrary Shape

*HUAN ZHANG', Hitoshi Morikawa', Kahori liyama'

1. Tokyo Institute of Technology

1. Introduction

Microtremor observation has been widely applied for estimating ground structures. Two methods have
been generally recognized to calculate phase velocities, which are the frequency-wave number (F-K)
spectral method (Capon, 1969) and the spatial auto-correlation (SPAC) method (Aki, 1957). Although F-K
method has no constraints on the shape of the array, the accuracy of results depends on the array shape.
In addition, the SPAC method requires particular arrangement of the sensors, which can be difficult to
realize in field observation. Attempts, such as Centerless Circular Array (CCA) method (Cho et al., 2006)
has been made to eliminate constraints on the shape of array. It can be applied to arbitrary array shape
considering sensors spacing around a specific circle, but the determining process for which can be
complex. Therefore, a method of estimating phase velocity of Rayleigh wave using an arbitrary shape array
is proposed.

2. Method

On the basis of the analytical solution of Lamb's problem for vertical components of Rayleigh wave, the
relationship between two observation points, p and g for example, is given in a discrete representation
with the Bessel function of the first kind and higher-order Bessel functions, which is called Complex
Coherence Function (CCF; B - #[#, 2005). Zhang and Morikawa (2015) extended the CCF to apply it
to linear array situation. By adding an observation point s, which is located anticlockwise alpha degree
with respect to line p-q, the relationship between p and s can be expressed as equation (1), in which the
left side denotes the real part of the normalized cross spectra of vertical records between point p and s,
and character Jn denotes the n-th order Bessel function of the first kind. The r_ps is the distance between
point p and s. k is the wave number, which can be expressed as 2 = f/c. Here, c is unknown phase velocity.
And the Xn and Yn are defined as sum of the m-th source’ s power ratio multiplied by cosine and sine of
2n 8. @denotes the source direction. (&)l - fiklL, 2015).

For kr of range [0, ], compared with lower-order Bessel functions' value, Bessel functions of order
greater than 6 can be ignored. Hence, the CCF equation have only 5 unknowns left, which are c, X1, Y1,
X2, and Y2. In order to find the unknown parameters, Artificial Bee Colony (ABC) algorithm (Karaboga and
Basturk, 2007) is applied.

3. Problem Setting and Results

Four shapes of array are considered as shown in Figure 1(a). Numerical simulation was conducted by
propagating randomly generated wave sources and thus obtain the cross spectra between different sites,
where the power spectral density function is defined as equation (2), in which A is the amplitude and D is
the denominator. For every source, the amplitude, denominator and source direction will be randomly
chosen from set {1,2,4,8}, set {2,4,5,8,10} and set {m /18, /9, © /6,...,35/18 m,2 }. The results with
array size L=100m and 8 random sources are shown in Figure 1(b). It shows that the estimation results of
sources with random directions and power conditions match the theoretical value for frequency range
from 0.25 Hz to 1.5 Hz for case 1 and 2. However, the accurate range narrows for case 3 but the result is
still acceptable. For case 4, a linear array, the estimation is relatively unsatisfactory. In conclusion, except
for the linear array situation, it is available to estimate the phase velocity of Rayleigh wave using arbitrary
array shape.
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Figure 1: Array setting and phase velocity result with ABC algorithm
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Estimation of Underground Structures around Source Area of the
2018 Hualien Earthquake (M, 6.4) using Microtremor Array
Observations

*Ken Miyakoshi1, Yasuhiro Matsumoto?, Masumi Yamada®, James Mori®, Ikuo Cho?, Takumi
Hayashida®, Chun-Hsiang Kuo® Che-min Lin®, Yin-Tung Yen’, Keng-Chang Kuo®, Yujia Guo'

1. Geo-Research Institute, 2. Kozo Keikaku Engineering, 3. Disaster Prevention Research Institute, Kyoto University, 4.
National Institute of Advanced Industrial Science and Technology, 5. Building Research Institute, 6. National Center
for Research on Earthquake Engineering, 7. Sinotech Engineering Consultants, 8. Kaohsiung university of Science and
Technology
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ENIZIEF—ED0.4km/s, FEHIO.SMLLE (BRE2HZLLT) IC4% & 2BIC1.7km/sE TEL B> TW3, K
NS, MiluntiEa A 7ZRAl (PDHithR) &FEEl (YSPHR) THIBBENKEZCER >TWVWE I ENT
Bk, &I 3T, BEDNCREE (National Center for Research on Earthquake Engineering) IC& > T
EEHROBREEARDAVSIOERA AFAINTE Y, PDHitbREDDEEE R =

(HWA007, HWAO010, HWAO012) MDAVS30(£0.38~0.46km/s, YSPits/E0DMEER S (HWAO013,
HWAO014) (£0.28~0.34km/s& %> TW3, $Rbb5, REMEDSKEEE IEMilunkiBDRAl (PDHith={T
) TEL, M (YSPHEMHE) TEBL A>THY, TNEREETATERINHEBEINOER (1L
H -, 2019) &—Xd 3, £/, SEOWET7 L 1 ERITHE S NAMERE Q2 EER IS ER M =BT D
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Estimation of subsurface structure based on microtremor and seismic
observation in Shigaku area, Ohda City, Shimane Prefecture, Japan

*Tatsuya Noguchi', Isamu Nishimura', Takao Kagawa'

1. Tottori University

201 8EESREFMEBDOME (Mj6.1) HFEELE. ZOMEICLY, BREEOBREXAFTOELMX TIEE
FIEICEBMWENIE L. BYBEBOELLERAREITT 2701, ZOMBOMBEEZIBETZ I EIEE
ZETHB. HO-Mr (2019) 1LY, BRIFRE (RE) SRACHEBSALERSNTSY, 2HROMEES
ETAHEOLNTWVWS. AR TIE, S SIEMTEERIKSDOHEIE R =35 TEREL, KFEIE ETED
ARYT ML (H/)V) R, £/, BO - 4 (2019) IC&k 2hEEAREZE LBV THEBEEETILOKRE
HE AT

WMEH/VOREE L TEI2D DA E— I 2B o N3 HRn % <, 0.2MHaEDREA &1 20 ED0RE
BAICE—7D DY, FICRABAOE—7REDMRTEALONI(M1). EEARSH I NIEBERLEXILD
SHRILDKUHERYIC L ZHBEOHMBBENLEL TWE BN, ARSI THZ A5 EEIERDM
IR CRISAANAEIRL B2 ERANH S N(B1).

WENT L 1 BB O@ETERED - b, 2019)TlE, SKEE170m/s~250m/sDERFFA M DEBEH40miE
B, MELAHRESICHRT 2SEERE700, 1300m/sDEBEIEZNEFN200m, 500miEETH>7=(H2). &
DFERAHICEREBMESASOMEEH/VE Y, LERESBIER(Kawase et. al,, 2011)ERVWTHEBEEET
IWEHE L.

SEXHE : O - TAERWXEAT (& - #ET ) Vol.75, No. 4, [FFhETFHmXE, Vol.38,
2019., Kawase et. al., Bull. Seism. Soc. Am. Vol.101, No.5, pp.2001-2014, 2011.
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Near-surface structure over Okayama Prefecture, Japan

Ayumu Uneoka', *Masanao Komatsu?, Takaaki Fujitaz, Hiroshi Takenaka?, Keiichi Nishimura?®,
Mitsutaka Oshima®, Hiroshi Kawase®

1. Okayama University (Now: Ryobi Systems co., Itd.), 2. Okayama University, 3. Okayama University of Science, 4.
Shimizu Corporation, 5. Kyoto University

g - (2018, HEZR) FRILENOEESRAR (K1) THONLEREHZRICARI ML -1V
N—=oavnaERL, MEEEREZMHEH L. AR T, #HiE LABERLS SERSRETOMBO1RTE
EREAHETS. HEFRE L TEEAZTLUEEEAL, ME LABER TR TEERNEREVETEL
FIERIBERORENR/NE LR IMBOSEEES S CEEA KD . HEICHAWSHHEAEIE, SASMSED
A=Y TERNSBONIREIBE T T ILICHERADI-SHISSRR B ET L AMMLZ7TB X/ IE8BD
SEEESLIUVBETHS. £, SREEICKEFETIQEERELL. ARI ML - A VYNR=YaVETo 1
BHSED>5, HWEHE7TRTHEEEA kD (HM2) . MUERE (MILUTEE) TROoShhEBDEX
150~300 m & LLESMEL. REHBICER T2 &, AFMTRBHIEL, SSHEEIESOM/sTHS. HES
TR THY, BBERABI/IMRICHBELTWEEEZOSNS. £/, BEHOREDL L HREDHHHRHAE
TERICNT TOERMEICHB T 2BRARTHEOESDE(LEHDE, MEHNSHRBOILUDIEEET
HEEDE X200 m BIE TH 51, IUMTHETEKXTEEmM EABITHRLA>TVWS., ZOZERERFHT
FHMBEAECHBELTHY, LM TEMBEBIENZEERLTWS. BILE - ARETIEMBOEZH10 mic
WERWEREAZCHALNAE. L, BUZMTIEER & AR THBENACPEWVMERLS A 5.

B 2RI ML - A U R=TU 3 VT, BERERMFRADOK-NETEKiK-net, SR, ELEEEBR
Ry M=o TRLONEREESFEFERLE L.
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A study on the modal properties of sediment on base rock

Miriam Beatrice Dodt', Yusuke Suzuki', *Kahori IYAMA', Hitoshi Morikawa'
1. Tokyo Institute of Technology

Introduction

The study of the ground behavior cannot only give an insight on the structure of the ground bus also on
the expected impacts of an earthquake. Being able to estimate the structure using non-destructive
methods is useful in different areas of interest in civil and geological engineering.In this research the
objective was therefore the identification of the boundary shape of a two-layered media from an
output-only system. In order to assess its feasibility though, a parameter study on a known input-system is
conducted.

Models

The modelled area and its parameter can be seen in fig. 1. It is modelled using the finite difference
method (FDM).The FDM is a numerical method for solving differential equations. The area of interest is
discretized into a grid with connecting nodes and simple properties.In this first estimation, only the
SH-wave, a elastic body shear wave in horizontal direction,is considered. In total 5 different shapes and
depths and 6 different velocities of the sediment layer, as well as some special cases, are considered,
resulting in over 60 models whose singular value power spectrum density (SV PDS) and the first 4
eigenmodes are compared.

The SV PDS and the modal parameters were calculated using the frequency domain decomposition (FDD)
method. In the FDD method, assuming white noise input, the solution becomes independent from the
input. Its formulation is similar to the singular value decomposition, which allows for estimating the
eigenfrequencies through peak picking. The similarities also allow for estimation of the mode shapes.

Results

Comparing the results of the parameter study, some clear regularities can be seen. As visible in fig:2
(mode 1), an estimation on the ground shape can be seen. While the mode shape of a triangular sediment
layer is independent on the wave velocity, this is not true for a more rectangular shape. By comparing the
SV PDS, some estimates about the shape, wave velocity and depth can be stated, which can be confirmed
and enhanced by evaluating the modal shapes as well.

The peak frequencies belonging to the eigenfrequencies can be seen in fig.3. There seems to be a
correlation between the frequencies. Further investigation and quantification seem to be fruitful.
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Conclusion

It could be shown, that a rough estimate of the ground structure from the modal parameter is possible.
The estimation will be more certain when comparing it to a before acquired large database. It is important
to keep in mind, that real ground conditions do not show that clear shapes, homogeneity and distinction
between the layers.

Further study and quantification of the relationship is advisable.
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Subsurface velocity structures from seismic bedrock to ground surface
for Tokai region, modeled to enhance strong motion prediction

*Atsushi WAKAI', Shigeki SENNA', Atsushi YATAGAI?, Yoshiaki INAGAKI?, Hisanori MATSUYAMA?
, Hiroyuki FUJIWARA'

1. National Research Institute for Earth Science and Disaster Resilience, 2. OYO Corporation

1. X C&IC

BEEFABER LOLDICIE, WTEBEETIVORENEERFED—DOTHS. BHERMTIEIEEES
TOSHMFICHZ>T, EDSIPEED—IRT, ER, RES &L UREARMIGICH W TETIHOMEE I % 51
TEDLOREEDERE - FHRHREHBETIVOBELEREL TEE.

FEFE I RBHIGAREE - BH - IRB - =ZF)E2WRE LT, MHBRBEETIVOBEISHET L 1 REBR
ERVWACEBEMEETILABSIBRSLVZOBRICOVTEBNLE. AT, BRERINLXRD - FHEE
HBEETILPZOEEFEORES L ORFICRBBETILOZYMARIILZEROVWTHRET 5.

2. %58 - REMAMBETILORFH

FEERHBEETILICK LTI, Vs600m/s~Vs1,500m/sBDEEEBICHS |IT2 EEEEAFHICDOWTHIHEST
JEE L7z, FMHETIVEERIC, BEMRICL 2 OMBET—4 2BV CREIHFALEMHET L E
REREEFRWY, BEOMEBT -9 AV R VWHREAETIILEBENAREZAREEIAONS. REHMBETIVICH
LTCIE, AR TIEHERE L TVWBVs350m/sBLEEFEFESGRICOVWTHHAMEET L& &L, B
B, HAESLUTEBEHFTEL A>TWVWE—4, BEROFNMIBOIHF TR B> TLWBIERALNA LN
5.

3. %% - FHRHESHE T T I OEIBREDRH

AVSIODFE D H =W RDICE I ETIVELRT R E, 24 L LTIREREHAZIELHE T HEHIHT
AVSI0AV/N S WHIME ASHEBIICIE K B> TH Y, BFTNARZEEIKEZ K AZERANMRELNS. £

7=, Vs400m/sBICH ¢ 2 RDIBIBELROTE A A=A I & ICFTHi L 7=. BEHI0.5s, 1.0s8 &K U'2.0sTLLER
T2¢, BHIEICBRENAREWHEARL > TVWIONEHMTHS. Zhid, L<AshTWwd LD
2, BIEFMEAL I TR BEFEEER TP LDEEREZTBRTIZ2EDTHS.

4. %58 - FEMAHE T TILOREL

AFET, BHICTEMEBREBRID LY 53X VRBHEBETIORIEFRERT. RIFIE, MRBBEASICS
WT, MERSRKICE DV THESIN/RERNY /4 MERFE S B ESIVICESWETRTERRFERICK
WETE S N/EmIY 4 MBS ZEEB T 2 & ICkYiTok. TEHNEEED(Vs300~700m/sTEE) D%
i S & CREBHMB WA DOHEEZ (T EEEZAONIAPFT TH 50.55~2.0siCBWVWTIE, HHEEDES
MR OEND. /2, LEEABETICH T E2EED—BE (Anderson, 2004) = BEF D #EE E T ILICE D < iR
B A MEREMS S OKRFRTHAERE - FRRAMBETIVICEDCEDOTHEA L& 23, KEMIC
BEEETILLIVBEREINTVWEZED DS,

5. x¢&®
ARETI, REHME4EEZTRE L TEEINLEXE - FRBEAHMBET L ZORBREOBFHS LV EY
DI RMBETIOZYMARIELA-ERAT L. S%I1E, HIORSHBBETILICEELT, FDMERW
F3RTHEEIL I 2L —2arvaEiTW, HEHRAIRICS T 2MERFRESAEEROLBRIIAERT DT E
TH5.

2
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AL, BRERZEM - 1 / R—2 3 VERFBEDSIP (RS / R—YavalETos>4L) LYy o b
R - i BED R (BIEEA ( JST) ISk TEEENF L.

S

J. G. Anderson (2004): Quantitative measure of the goodness-of-fit of synthetic seismograms, 13th World
Conference on Earthquake Engineering, 243.
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Classification of ground type for ground motion prediction based on
regional characteristics of AVS 30 obtained by microtremor survey

*Shigeki Senna’, Atsushi Wakai', Atsushi Yatagaiz, Yoshiaki Inagakiz, Hisanori Matsuyamaz,
Hiroyuki Fujiwara'

1. NIED, 2. OYO Corp

1. IXLC®HIC

PSRRI, MERSERAMT - 41 /R—2 a3 VvREDSIP TLY Y T MABEK - Bsiieniit] oG MY 7
WA LEHTE - KEFRINE - 9 - FFRACRATLER] T, B®R - 5E - fgAthigicong,
Tkm DR THAET#26, O00EFTDMBNER (B/NT7 L A) 2EHE L TEEHBBOSKEELHEL, KD
B ETFIEBEF 2N E L THEEBAI SHMKRE TOLSE - LEEHOBRESHFRICHVIHAMBETIL
(SEEEREETIL) 2BELTWVWRY. COMEBREET—4 13, BEICRBEINEA—0ORATE - BFFEIC
£B3HEDT, PEODFEVCRAEEDORE, FAMMED ERHRNAERME] 2B OB L -hBERTH

3. ARETIE, TOTF—92RVTSEEESSICEET 2B 0MEEORT & HE O P HEEE T &
IC THERML] LARREHRETS. ARSI TEICHEALEAMBBEEICLZ/354—4 (3, thRLSFE30ME
TOFEHSHEERE : AVS30) ICHYT 2 & STV REAOMDAIEEE DE(C40)TH 539,

2. CAOD LAWK 4 - HhigifE D ik D4FE]

(1) #BHEES I & DCLODEH

R - BBLEBMSIC DLW THMER SV RICCA0DBEABIEY 3 &, FICHBEICHTRT 26, BEE
i, BRHICLERTERMEE TG T 2EMDCL0DIT I HNI VL. Ihi, MEEERT 2 HBYOMHE
RE DEMAREVIIEDIED AL UHNAHEBYNASER I TWS I BFICHBEMOHERIEEL,
NAWEREERE T2RRBTRHCA0NKRELY) , BAREFLEDOKAIRETIE, ZEDOMTICIEEBER
ICHBLAHERBRMLIEBN L 2MLTVWRIEDORMTHS. £/, BARIRMN, ®E:EH, HHE - B
AT, CAODEDOLFmIFIFIFEAFE R >TWS, Zhid, ThSOHMMFOREIREEL TWBoHEHE
LTHIRL, #RT2HBYWEAIA, SAEAEICHR T2 EORMTHS. =AM - BFEM, FTihth, 12
TMTHMTICHRE R BRMEIBNDHE T 5720, CA0IF LBOBARIRHEERRERETHS. WM - AR

M, BE, BN WEBERTIE, REBICNEOAREWEEZ >WEBI AT I-OICBRIRMEC=A

I - SEEREMICEERTC40IE PP RE L.

(2) WX 28D CA0D IR0

Mt X 2B DCA0IC D W TR (FEFR) ICH2 &, JMETREBNAS2TERT. A, AEEKH, &
KFETIE, HBEYOHMBRERD LM - EEDN S DIERENFE < HEWH & AN AT, TRAIK YC400K
SWMERNH 2 (LEER, ZEREH, REEMBAL) . BARBEETEL, =AM - BREMICOWVT
HBE, ERTIE, HgHNAEREHIYRELBVD, ARICKEARTEFORREINS WERBHIETIE, &
WOREMCHBREOE(LNAKREVWIEZRBRL, EXDOHTOMFEBEOERNAKE L. 51, A
HRAOR—HMFEELATE, ROL D LHBREDOHEEZ RRL7C400ELAHLNS.

- BHEROKRHFN, RENREOFBRMTIE, ERDSTRABMANCAONNES KRB IREHIBABRTHS. h
BRI ZFE L TWEMBEBDONEN TRANSCADZIEE/BLTWS.

-EAROO—LBHICEIFHCA00RAEAADTHEHA5 &, Rt (BESEH - THAMKRE) TIEAESHH

H (KEEM - FREM) LW HCLO0NKRE V. Ihid, REMIETIE, O—LBTHOTHRERHOEDE
KAEES KL W EEHL, KUBESLBENSEHRINTVWSIEDRMTHS.
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3. HEBEDEELIC & BB DTS KEE DMRET

BLED & S7C40 (5AVS30) &Mt o7 LithiEiEE & OMEBEREFREZ £ & ICHBOFEER{LEZHAT W

3. 7=, ¥AEIFH(2005) DEZAESBL T, CA0ICDVWTES - @R - FUVBERICER S Nz ILth - Kk
MODIEMEASALTEE LR 2RI THS. COBBRIXEAVS I ET, BT —g LR uHhiEIc
DWTHAVSIOAHMEL TREEFHDADODMBETILARRTZ I ENTREELRS.

SEXE 1)WERAERRELRL HERAEZEER(2017): MTEEETIERDEZH] ICEDWTHE
RS N7-FEARM A DXL - REBHRSBESETILHAER. 2)%KZIFN2017) : BEEFTMD /=D DX
- RN ABRETILOBE, $52 OB TEMRRRIAE, 878. I)HME - FE(2000): L 1

) —ROAEREN OB OFHSERE L BRKET 2 HEDRE, TAERMXENO. 647/1-51,
415-423. 4)RE - #HF(2002): ErFMEN 7 L —EAICE DO REMBOTHSKREH EFREEICET 25

7%, TARZEEHMIENO. 696/1-58, 225-235. 5)MIZH(2005) : HALEMT - BB HFEA v avy T%
FALAHEBOIES ERESHOHE, TARZRIAIE, No.794,1-72, pp.239-251.
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Characteristics of Ground Motion in Ogasawara Iwo-To Island using
Microtremor H/V Spectral Ratio

*Takumi Murakoshi'

1. National Defense Academy

NERBEB I MEPHRBREH A EDKNLFEOFRLANLETHS. RETIE, 2018FIA8HN HNER
MESTOMEFEMNEREL, 9A12BIKIF/ N ERRRESDEAAFR CTEENS5~10mDE S DBKDIE
HARINBEBADNRE L EHEINTVS (B142B K UEBXFHEREER, 2018) . ThUET
&, 20193848 ICAKLMHEDHBIHAT100E 2B X 5 HA7EIEANI N TWS (B144EAILUBEXF
MERRER, 2019) . 7z, FBMEBICOVLWTIFAER - b (1983) ICKY/NERMESOAEA CHFERE
BREDEHDFHEN H 2 ENREIN TV, HEZHEEICOVWTIIES - 518 (1985) OATHE
BEEORESEHZINNEFERREELEBICOVWTOBERIIDV ARV, 22T, AARTIINERBREESEOME
DIREMEMATIMT 22 & AEME LT, BEBEIOH/VARY MLLELERBW BT AT, 8RT—4IC
&, 2013F &£2016FICER LA 2EDNERMESICE T2 ERHESROREZZRA VL. 1EEOD
201310818 510821 HOERRI TIE BEFMEID H REUR Z 54t TERE L /2. BANICIZ2HZ3N D R E
BthEST (CDJ-S2C-2) & &HAFRMHKS-95500F —4 OH—%F AL, EHEEBIE 18R RICDE159U
L& L7 2EB®2016F78278A 57A31HDOERAITIFERER %488 TEM L. &AICIF20134F
ICFIA L722HZZRE B ERT & U © REAHAN S % SR AT sE A AT iU B &R > R 7 4 (£ H—JEP-6A3P, O
H—LS- 7000XT, 7v 7HE&HERK) #FIAL, SRRFFEIEIENRICOE309ULEE L. ZREThOERAIC
BT ZRBIRMBFERIE, W - (2014, JpGU) BLUHH - £ (2016, BARKILUFER2016FEEKZE
RE) THRELTWS., SHIFERARI E OWEH/V AR MULEEERWT, ZOEHER, kg XX+
WHDOERE L UCEAMICDOWTETZED. AEKRTIIERBEIH/VARY ML S/ 57z
TRMEERE TOMBIRISFHEOEEOE Y, EMEOSHF L ORREICOVWTHREETTD.

HEE  ATIREARER S R T AL D WTIRRRAEMERARMHBRAR T OIS LOEHEZIFE L. NE
FEMESTOHULKRICE L TCELEEREAMZEMBERMESIRENS JUMEBEMIKRIICKELTW
iEEE L. BEBBRATREHEAZRONGEENEK, BSHEMK, §ABK, WETLEK, AREX

K, ARFRERICHALTWELEH LA, BLTEHBRLET.
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Estimation of soil amplification using seismic records observed at
dense seismic network and deep borehole stations

*Shinako Noguchi', Osamu Murakami?, Yasuhiro Asai®

1. Association for the Development of Earthquake Prediction, 2. Tono Research Institute of Earthquake Science

FRMERSEMRA TR, REEFREMFICEROKXRERT7 F—ILEAESRE, aBECRASNHMESR
AEEESE L TWS. hRE TRONIGBEOMERIRE, ThiRAMIIBONIMPRFEFERT LI
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KES)/ ETE (H/V) ARSI ML KUK/ (R7HR—IL) ARSI MLEEERWT, RAEOHERIER
HEODMEHET 2.
GNFRD R 7 R—ILERIFEER D > 5BYB (REW) TiE, $AE7L 1 & L TGL-30m, GL-60 mB LU
GL-1020 mICINEEE A REBE SN T WS, HMERHFEDOKEFSKEDICOWVWTT— TIR@ARY MLEE
Y, SFREDOIEESDETARY MLtbE E B &, GL-60 mEGL-1020 mDEDEEIFR2MENZ LT
TH>7-—7, GL-60 mE&EGL-30 mDOEDIEIRITFRATIOERETH 7. UTDHERE DLLETIZGL-1020
mOEHREFERT 5. FR7R—ILER&IIHMBOHEL* SO MRORFNEOHELZITTVWEEIND
A, GL-1020 mTIEHRMN S DERHIEC R EDEEI Y PSS A M ERZVZ DD, KRR TIEZORE
E+aIchSWeEHRL, BOBATRIET S & ET 5.
BEESARIEEEREREZHROIC, EXSOHA’BREINATWS., FBASIEED /1 X5k IT57-D
GL-A4mICRRBEINTWEY, ZOZRELYT (WSRT7HR—IEBARET) OBEFEETMIEIE &
L, LA4 mORBHIEHKICKIFTTHEIRICHNRRIATIFETHS. INOLDEAAT, LENETTE
Z/MEDREZDSEBDICOVWT, ZNETNOERSRDH/VARY MLtbE, BYBOGL-1020 mE Dithsk/ih
RARY MLtb%E &3, FEEFEISEWVWBYBY SEERAID L AIEIZHO26, H029, HO39MIELASRICDWT
(&, £FFTHO26MH/VARY MILLELICIZEEERILE AP ER I N, ZDLERIE, BYBEDRARY MLib%E &
52 &T, HO26fHEMKIESHDIEIRE ETFEIDIBIBICENETNERT % &M SNz, —F, xbBENnL
HO39TIE, H/VARI MILEEIE 72y MT, BIZWLWEAERoNhAN o7, BYBEDARY MLEERELH
T, ZODIEREIIBYBEHOIIDEBEREEDEWCEAL, HEDKBMBICLZ2EDTIEAVWI ENHESN
7=. HO29IZDWTIE, WINEH026 & HOIODRAERREDFHER L. AT MUILICHER LHE
REOSKEDOKEFHZAIEEICDOWT, BHASRBOLLOIELEELLET 5 &, HO26(ZBYB-1020mD#12.5(%
Eo7=DIiIcx L, BEH029IE#1.8f%, EHO39EM1.3ETH 7. TDZEML, H/VARY MNLEEDOFIK
(lLnAEE) SESEERICERIHZ I ENTRERINE.
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Site amplification at strong motion stations in the Kathmandu Valley,
Nepal

*Michiko Shigefuji', Nobuo Takai®, Subeg Bijukchhen?®, Chintan Timisina®, Mukunda Bhattarai®,
Shova Singh*

1. Kyushu Univ., 2. Hokkaido Univ., 3. Khwopa Engineering College, Nepal, 4. Department of Mines and Geology,
Nepal

IN=WEFEA VY RTL—bEeaA—FPT7TL—NDERBICMAEL, BEICEZ OHBEHEHLIFEELTL

%. 20155F4B25RICER/8—)L - T HHE (M, 7.8) BREL, ZTOBRELYEBEAOFRETS Y

ICBEWTIREZAISOEFEENEHI N TWS., H4ld, JICA-IJSTSATREPSZOY T4 b (2016-20214

B, RN—JLEXTVTERMEEL ZOXERBOKREIMI, KF HE—8) O—RELT, EXBEICSIT
ZARNTVARMOBEFTRUADOESHEELLEEHNE LT, RNN—ILOEEHH MYV IANMLETDIH MYV IR
WICEWT, 20165FE118IC4HhR, 2017F11BIC5HR, 2018FE58IC1# R, FH10MmEA ICiREET % 5%
BL, EREBAIEZEREL TWD (Takai etal, 2018) . RELH, BMMOARLERENRRICELY, T—9K
BASZME - REBICBWTRELLD, [WEKEEL, 2018F11ALISRERELTCEFENEONTWVS., K

WETK, FEREHAWTEONEFEAVT, MEEFSKEBDDOH/VARY MLEEAERSD, KEAROME

BIERFE A BB L 2.
N XBMOMHE & REHAMUEE TRICRY. H MYy XZMITERK25 kmDILERMMTH Y, K
HEMHIELLTED Y, BFEIF600 mE#BZ % (Moribayashi and Maruo, 1980) . &&=, RMEBRD

jt (Jhor) &R (Sanga) OEHEH A b LiC2iths, I SICHBEE LIS, 2015F x/N—)L - JILAMETEY

WENEH L7 (Balaju, Sankhu) , Chandragiri#i/@ififE (Thankot) , &Zihd® (Sinamangal) , £
BERBEAEZEL T (Thecho, Kapan, Kharipati, Lamatar) TNEFNHREL TWS. INSEBISRTRERED
/BOHNTWVWBMLA3~5.2D5MEDREEAZHRICH LT, SIKAMEIEIEN 540.96BD 77— TARY ML
&Y, 1®0.1 HzDParzen window% g L 721%, KIEEIMR D D2FFHE AR ZABEBK S THRL T, EE

H/VARY ML A RSO, BBY 1 bDIhor¥SangaTlE, 3~4 HZRREICE—ILHZDICT L T, HEE
+TI30.2~0.8 HzDERFEHAIICZNEThE— U 2H 5. 2015F /=)L - TIVAHERFICH b7 ¥ X#h
HWTEICRCEEMICEWVWT, RICERLEMBEELEHR L /Balaju (- 2, 2016) TIX, 0.8 HzFZEICEE

ERE—VEBLTHY, BYREICH T2 HBIEEEM E OBRIAREINS.

AR XBZBHICEVWTIE, 201 1TFEIAH SILEEKRE & Tribuhvan K2 & D HEEEE IR (Takai et al.,
2016) H4thsR, 2015FR/N—)L - T AMEOBRREREERB SR (2015F58~78) & L T4thREE
L, BRI ZNODEARTEONEAES L URKRERHFLEAVT, SEEEBEETTILOEE (Bijukchhen
etal,2018) L, TDRIZHEDT WD, S1&, AEAMEICHIT2EARFZEZMA TR TEFETH 5.

HEE KEFIRILIICA - JST SATREPS (JPMJSA1511) DBIRKEZIFTERBLE L.

© The Seismological Society of Japan -S16P-13 -



S1 6 P‘1 3 Seismological Society of Japan Fall Meeting

Y ) Y
C \\‘ CHINA
€p 8
T Eathm
INDI;\\\/L !

A

Tarébhir

Gaganhedi

A'I'hankot barmahal
KTF"N?T\'/U PTN

A A A
Kirtipur Pulchowk

RNB
M

Lamatar

A

A'I'hecho

Strong motion station
A SATREPS NERDIM station

A HU-TU parmanent station
V' HU-TU temporary station

Geology
Hard rock

Slightly unconsolidated soil
Unconsolidated sediment

 — S—] [ Basin boundary

© The Seismological Society of Japan -S16P-13 -



81 6 P'1 4 Seismological Society of Japan Fall Meeting

Strong ground motion simulation in Osaka Plain for the 2018 Northern
Osaka Prefecture earthquake

*Haruko Sekiguchi1, Kimiyuki Asano', Tomotaka Iwata'

1. Kyoto University, DPRI

1. IELC®HIC

2018F6 B O AMRMFILERDMEIL, 2013F48 DXKBEEDHELINR, KIRHEBRAMIAETEL/ZM6Y T AD
ARV NTHo7=. KIREBRMT TELREZ &0 S, FICKRHEBRZRMATIEEESEDORIC, RS HE
BEREODSERECEMIFIPAMADAIHYEREICE > TER LZREARL E EEZ SN IREEHNER
INTW3,

BRI KRHEBRRZIMDIRTEEEESET L AR L (Sekiguchietal.,, 2016) , 2013FXEEDHMETODIH
EHYIal—rarvzaiToT, EFTI/IOWKIIEHBEBQEDHRET% L TW3(Asano et al., 2016). AFFFERT
1%, 2018FARRFILBDMEERRICHEF O I 2L —Y 3 v ETVY, HEBERMOEEBEE T ILOKRIEE
BMEEBEMAN=ZALOERAEITY. 2018FEXRFILIMOMEIL, ZTOMEREL KIRFEHFETTORED
28, EHOBBRTIE2HZAIROMEFNFHL TEY, KRRIL2HZBIRICERE Y TERETE1TD.

2. KIRHBRMDIRTEEEBEET IV

HEES I 1 L — 3 VICHW=Sekiguchi et al.(2016)IC & 3 KIR BRI DIRTEREBEETILIE, 1B

N - BERO0NDETIMEEEARE LT, REGAMEIFRENT, MET7LARE, F—VYI7—9F%2%kL

THERE N, TZICRTER22~24FEED LAMBHESAEERICKL > TERI N ARERAERREHA
INTW3B. iz, EFTINIEEERFO L~ —/\ERMRITIC &L Z2PSEHK, BEAMEH/VOLE— - EH%E

L&Y, BRIV N TICE T 22EREEEORIINTHONTVWS. £z, REAMOEEEEETIL
(B0 - fis, 2018) L —EALLN T W 3.

3. MEFYIalL—YavDhaE

ERETIVICIK, 2DO0MEBmERE LERB2HzE TOREBERF A ~/\—Y 3 v &1T>7Asano et
al.(2018)DERMEBET I EA W, HMEE>VIaL—Ya vk, F9, TZOBRETIERBOKRRE
- RRRMOIRTEEBE TSI ES R TIRTENE (Pitarka, 1999) (& W ERE2H E TORES
To7. HEBOQEDEREIX, Asanoetal. 2016)KD-EDER VL. I 51T, HIEBEN LR D XE
DOEEISE%E, HH - i (2006) & 2 XEMBEEE TV 2BV TEMERLZE (DYNEQ;FH - K
=, 1996) ICKWEELE.

4. BMEFVIaL—YavoER

AESN-HMEFOSRRKEELMATIE, ERLYVEA~BEARICHETHICKEWMENEN 7. Thik, 22
DOHBE®D S ILREREADETNMBDOA H=ZXALICHIET BSEDST 1 T— 3 V9 — S EE
BOFENERCEN, TIJICKREFREMICK 2MEBOBIEBMRI MO > TEKINIZEEBRTES. X
7=, AtEAVWCHEBEE TOMEAYL, ERE FMOMBTHRAMICRAREENMREZVWEAROSNS. Th
&, ERRIOZICKYMMEROREAMITON, BOIRILF—ICERNRBELIEICLDEEZILN
3. ZDEIBHRREEDDHBRKIE, KEMICIE, SRAEOIHREESGLTVS.
HEINERSGERSE, BEERNMERELARICEBAOHE ETEEEIREL, BRaRARNEEL
THEMBIDREISGHIERIN TV ONNbHN S, EERICKK, HERMERTmEHREOBDZERSR (HX
I£, 72, 2003 ; Tanakaetal, 2016; =H - f5, 2018) *», AMIFIS L CEHF TFICKRET 2 FHEICE
ZEBOBREBENOEE LLRMEAGEDNDHY, BMICE >TEENOIEESEL Y KRERIRIBEEZELC T
W3, 974 IT—2 3y Ry —V EWIBRERBOERAMD S EESKEDIRIEIZLLE/NSI N> 128, ZTDE, 5
TAI—23a VN —Y L REEBOREEDOKRE WEFAAASF LASENZERFTEEL DI, BE
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FIFEFAE LL<HBHLTEY, AVWEEERBEETIVE, REEOFERK - GERASORZMDBGEIZSLZER
TETWREEZTWS., —A, STEMEHOEEFED ORBITEAICLLRESEMIS/NES L, BRETIVE
BRTTEERBEET IV ORISESMEBDICERNHZDOTIERVWHNAEEZONS. RE, BFEERICDWVWTIHEWL
BRIECBXTEMOEENAR SN, 2HZA ST 2HESOBIRFEICT LT, AW ZQEDREILES L
TWRWEEZONS0, FURRELZRRTEIFETHD. £, AtREE< OBH&RIE, BPOBER
BELKBWELDHY, HEBEOREHF TOETIEFIREE LTHITONS.
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Ambient noise cross-correlation function analyses using continuous
observation data by CEORKA

*Takashi Akazawa'

1. Geo-Research Institute

RAFE i IC LRI RERAMER = B L CLW2EAMESRAM R HES (BEWH) (&, 2009F38H,5

2011 ESHICMI T, EHREAICHB LT —90H— 422 TOEMEANRICIEREZE L, ZOH L WES
HEBICLUEBONDRHRIE, BENSHWENCESZEXT, LB TEVWEEAETLIEMEALHER>TVLS
("2 - fih, 2013) ., /F - M(2011)I%, 1 BB OEFREAGESHKZFA L T, MERFSHEICLSZHEE
EREREMMEA AT o, TORR, MESINAEIRBEI ) —VERICEWT, SEIARTICHET %D
IOESFEHOEELAERAL, INODESEIFECRRTCONMEET I L, RERNMIOBEEENE
LWi90.3 km/sDIREF IS BRI B 7 Rayleigh RO EH T2 2 &, F2Rlh, —AT, RELLBHEZEZ L
OIS, TERREDTHFAMATIREMEEFHINTWS (IUTF - 4h, 2010) . FRFTIE, KIRHEFRM
BEETIORIES LU ZORELEZREAT, REBEOERGESRGESZFIA L -8B 8RR % =1k

L, JYRELEBUARE S ) —BEHOHME ZHH» 7,
BT OFIRIE, KRFEFICERNFEIRZERAL, SoNEREARHEZFA L THEEEEERMETZERL

7=, Asanoetal.(2017)%5EIC L7, ERTXEORERIZI0ODE L, REOEoNA—NR—Fv TI 5L
I (58T O2FS LANS) EREHENSIVHELE, ZOBE, T—9HRESLLIEEMLTWS, BZ
AREINTVWAW, FICKYMBTICKEEZ Z 2T XEIZMRA L, Y ESIWRRHIERRICEREE S
FEYI7BRDONY RNRRT7 1)L %HEL, Running Absolute Meani% (Bensen et al.,, 2007) (2 & Y ikiE
EABEMEETERL L%, HEEEBHRESE L, COLIICLTELNARZXRBEDOHEEEREEM %6
FEBTEA L TR LON/BHE, GBS —VEHRERR L,
H1ic, BFERO—fFlE LT, HEMALERARHTICNI TRAABICIFZIF—ERICHISER R (BHA=mD
BREMBIXTRE - 8(2013)22R) ZXWRIC, 2017FICHASINETELO L THROEHE,NOHEINALR
BARRT7OHRARES) —ES (BAKEBEER0.2~0.5Hz) %, BARBEMTR—AN7Yy T LTFT
(Z2ZTiF, HERRRKOHEBRRET, ARBEETOARY MLERT A4 M=V JHRERToTULR
W) . BRIRRT% [Site1-Site2] £$5&E, EDT Y YA LlLSite 1H5Site 2AD, BDT T 91 L
I3Site 2D 5Site TADESDEHEERLTWS, HICBWT, SHASBEI ) —VBEHIC, BRIERERSICHL
TRREDDZELDIC, SNEARWESKRENHERTE 5, B2IC, MOT-FKSR7 ZXRIC, 201 7FICEAS
nNEIMBEOLTIRSEE, OB S NASASRES Y —VB%E, 1Eo0EE, oM Bk (K
1EEL) EHEARTRY, FRFOLICRLUEZBIEIZ, HEEEBRHROESGHE2RT, BROBRRTY —>
BEEUCITZ=EHELIRO LN, BELAEBASEI ) —VEBEHEEHICIFE, PREBSTEHREEDORHFY
FATIVENHDZ I ED, R THEREINT,

SEXE = - M(2011), BARMBKRENEESE20T1FKS, SSS023-P31. #HKi=E - M1(2013), BAM
EIFXRMXE, $£13%5, 45, 4.55-4.67. UF - M(2010), REKRZFFKHATAAER, $£535

B, 175-180. Asano et al. (2017), Earth, Planets and Space, Vol.69:108. Bensen et al. (2007),
Geophys. J. Int., 169, 1239-1260.
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Examination of waveform in development of simultaneous 3D seismic
reflection survey for shallow water using underwater speaker

*Mayu Ogawa1, Tetsuro Tsuru', Seishiro Furuyama', Jin-Oh Park?, Chen Guo?, Kosaku Arai’,
Takahiko Inoue®

1. Tokyo Unversity of Marine Science and Technology, 2. Atmosphere and Ocean Research Institute, The University of
Tokyo, 3. National Institute of Advanced Industrial Science and Technology

1.1 Lo

HMERE S FATHICKREIEAMEREFALT, HTOMBEEELE2-DDREETHS. FICEER
ERETAVWOLNSBESRTREEMEZEREUCT, IDMEZFEE) XX MMEL, FBEHCMMOEEY 2
BETOREIRETH S.

Lo TKRBETOMERBERIZRTHRETHZ I ENEL, BONBERMUBRLOATH 275, MNLE
RIIHEDE % H AR,

FITERINEZDY, HNIRT L REARRIRAXNTH 2 EREBFKE, 2017; %8, 2019). H 4~ DR
TJI—T1F, I®RRELTHENINWARIRBETHEZKPRAE—H— 2 EHEAVERRIRIDMBEZRE S AT LD
EARALICAITTRAEET>TWS., BHOKFRAE—H—,E—FKDZIRT—TILICE > THEERITOIC L

T, EDOBEEVRATLLYMMENEETEZENTE, BEIR M DBEEDADOHELEBTZ &
AEEE 72 B (Tsuru et al,, 2018). AV R T LADRERIFICHTER Y, KENFEBISEKL, MMBOMITHIBL
WERICBWT, BETI100mOE#HSEAHHTZZ ¢ 2BHNET 5.

2. RIRER LA BR

20184%8H, BEHRICTELARET o/, 2BEDKARE—D—D S DORIRBEFICITIEREHKDDER S
SUSLEBEER L. B, XLV - YL RIDRUS VY LEEFZEAAV, 2BEORE X
EARAWTHER L. 120, sinaENMNTHHLbEB I EICE > TEEABOMCLTERLE2)., £512DK
B, -1E1THEREIND/NIVRES VY LICEREBT DI &IC& > TR L7,

7, KHERERTIE, BKPRE—H—DOFZ2HKIRL, N ROT7xVICTERERBLE. BoNLER
T L, MHEMEBEER S BIRHRESE S FIRER % 57\ L 7.

3. fER
BLARTEONRAGMENELE T2 EKPRAE—HD—DRBEE RFEOREERDICLE>T, B8535 R
HMEROBEREICENHDZ b2, KERRICTKFRAE—H—TEDEHERLIEZ S, KFR
E—H—OTIE100HzLL L, KFRAE—H—@TIZ300HzLL LORREBR OIS HEANTES I EHHRTE
. ZDR®D, KFRE—H—QTEREINXFMERIE, KhRAE—H—OTHLNEZEDELET &
BN EDRETIEH D, BRBEHRA LY EBOEEEZITE720, BETI100mOFFMAhEEE = 84
THIEWETERMN . T sinBENTEDLELEMITRRBK S MERERICEFR L TWeksd, K
ZAE—H—Q@TIEHALEL AY, REMERIZ/ 1 XOFEEZER ZIT-.

D EML, KhRE—H—QTHERBER N EZTILOICIEIREELX LOZ2 I RILF—DPRETHS. L
ML, KBRAE—H—DRIRAERZIELANILIERLNTWS, 22T, FICHEEERICH#ESS/NEEORE LIS
LKBZEEMLRBELNILOALEZBIE LEIREFOBRREZTo7. S0, ZhoDBERICOVWTEREZMA
5.

S

Tetsuro Tsuru, Jin-Oh Park, Mamoru Takanashi, Kohsaku Arai, Takahiro Inoue, Seishiro Furuyama, Kazuo
Amakasu, Kazuhiro Takao, Mayu Ogawa, Shio Shimizu, An envitonment-friendly MCS surveys by using
underwater speakers in Tokyo Bay,Proceedings of the 13th SEGJ International Symposium, 2018.
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BSIOER, BE S EIRE, BIFEEF RS, 46, 14-20, 2019.
REEBEKRE, BEMEZFEEY AT L, BEMREZFEEAESLOCEBEMEZEE OS5 4, JP20170086440,
2017.
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Poster session (Sept. 17th) | General session | S17. Tsunami

S17P
Tue. Sep 17,2019 5:00 PM - 6:30 PM ROOM P (International Conference Halls Il and Ill)

[ST17P-01] Submarine landslide sources estimated by multiple types of tsunami
records of the 2018 Palu tsunami, Indonesia
*Kenji Nakata', Akio Katsumata', Abdul Muhari® (1. Meteorological Research Institute (MRI),
Japan Meteorological Agency (JMA), 2. Ministry of Marine Affairs and Fisheries, Indonesia)
5:00 PM - 6:30 PM

[S17P-02] Source model of 1854 Ansei-Tokai earthquake using tsunami waveform
to understand a future Nankai earthquake
*Karen Uno', Yuichiro Tanioka', Yusuke Yamanaka® (1. Institute of Seismology and
Volcanology, Hokkaido University, 2. Department of Civil Engineering, The University of
Tokyo)
5:00 PM - 6:30 PM

[S17P-03] Investigation on fault slip inversion using theoretical tsunami waveforms
*Yoshitaka Nakamura1, Shoichi Yoshioka2'1, Toshitaka Baba® (1. Department of Planetology,
Graduate School of Science, Kobe University, 2. Research Center for Urban Safety and Security,
Kobe University, 3. Graduate School of Science and Technology, Tokushima University)
5:00 PM - 6:30 PM

[ST17P-04] Group velocity dispersion of teleseismic tsunami and seismic Rayleigh
wave observed by ocean bottom pressure gauges installed off Tohoku
*Tatsuya Kubota', Tatsuhiko Saito', Naotaka Chikasada', Wataru Suzuki' (1. NIED)
5:00 PM - 6:30 PM

[S17P-05] Array based measurements of tsunami phase speed with DONET OBP
records
*Ayumu Mizutani’, Kiyoshi Yomogita2 (1. Graduate School of Science, Hokkaido University, 2.
Faculty of Science, Hokkaido University)
5:00 PM - 6:30 PM

[S17P-06] Near-field tsunami forecast based on MT/CMT data for the Pacific coast
of eastern Japan
Akihiro Toyoda1, *Jun Kawahara1, Tatsuhiko Saito® (1. Graduate School of Science and
Engineering, Ibaraki University, 2. National Research Institute for Earth Science and Disaster
Resilience)
5:00 PM - 6:30 PM

[S17P-07] Far-field Tsunami Decay Processes in the Cases of North Pacific Ocean
*Takeyasu Yamamoto' (1. Meteorological Research Institute)
5:00 PM - 6:30 PM

[ST17P-08] Human damage in Yamada town, Iwate prefecture, due to the 1896 Meiji
Sanriku earthquake tsunami
*Yuichi Namegaya1, Yuichi Ebinaz, Kentaro Imai® (1. National Institute of Advanced Industrial
Science and Technology, 2. International Research Institute of Disaster Science, Tohoku
University, 3. JAMSTEC)
5:00 PM - 6:30 PM
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[S17P-09] Reconstruction of coastal topography around the 13th and 17th
centuries and tsunami deposits survey at Kiritappu marsh, eastern
Hokkaido
*Kei Ioki1, Yuki Sawai1, Yuichi Namegaya1, Koichiro Tanigawa1, Dan Matsumoto1, Atsunori
Nakamura', Yumi Shimada'? (1. GSJ, AIST, 2. Univ. of Tsukuba)
5:00 PM - 6:30 PM

[ST17P-10] Tsunami source models of earthquakes which occurred in 20th century
off-Hokkaido and off-Tohoku of the eastern margin of the Sea of Japan
*Satoko Murotani1, Kenji Satakez, Takeo Ishibe® (1. National Museum of Nature and Science,
2. Earthquake Research Institute, University of Tokyo, 3. Association for the Development of
Earthquake Prediction)
5:00 PM - 6:30 PM

[ST17P-11] Self-similar and random slip distributions on a non-planar fault for
tsunami scenarios for megathrust earthquakes
*Masaru Nakano', Shane Murphyz, Ryoichiro Agata1, Yasuhiko Igarashi3, Masato Okada®,
Takane Hori' (1. JAMSTEC, 2. Ifremer, France, 3. Graduate School of Frontier Sciences, The
University of Tokyo)
5:00 PM - 6:30 PM
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Submarine landslide sources estimated by multiple types of tsunami
records of the 2018 Palu tsunami, Indonesia

*Kenji Nakata', Akio Katsumata', Abdul Muhari®

1. Meteorological Research Institute (MRI), Japan Meteorological Agency (JMA), 2. Ministry of Marine Affairs and
Fisheries, Indonesia

2018FRZ Uz EDMBRIC/NIVERAFEZEENRKEL, EXQFEEELE L, HITHRTIE. HERFOD
MBEENCE D CGEROSIIE, RAEOW ESIARATET, BEBMIRNY OTREMESIEHINLTVWS
(Heidarzadeh et al. 2018), ThFx TIC, EEOEAGKHKE LT, WA ES S (e.g., Muhari et al. 2018;
BMKG 2018; Omira et al. 2019). #®REFF TORHEHZEOMICE T AEERICLZER B HRESINTVWS
(Carvajal et al. 2019) . AR TIE, FREZHM IRV ICLI DT DICERSTE, BEDORTEEICL Y E
KRODEERERAL D 2BEMIRYFEEIFER L, TORR, ET K ERRAESIICEIETILEL
T. 3D2DRKRETILOEAEDLE (BMYEDOEENZNEFNT.6km, Tkm, 0.6km) AHESI N, Th
&, HERLIESKOFEEZBVWTRESEALEDESD, L. ZOETIVLCIE. WEFFTOEREDIRIE
ICFEIFRVEDD, RIBOKEZVEOEERZIZEDARWVL, FHRICL Y., AFRMEDOEBEDONE CORBAR
BN S VBRI AR YA, HEEZO/NILZERTOREVWEAROKREAKAHRBALI B EERLT,
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Source model of 1854 Ansei-Tokai earthquake using tsunami
waveform to understand a future Nankai earthquake

*Karen Uno', Yuichiro Tanioka', Yusuke Yamanaka®

1. Institute of Seismology and Volcanology, Hokkaido University, 2. Department of Civil Engineering, The University of
Tokyo

The great earthquake has repeatedly occurred at the Nankai Trough subduction zone and has caused
severe disasters in southwest Japan. Existing studies indicated that the 1944 Tonankai earthquake
re-ruptured the large slip area of the 1854 Ansei-Tokai earthquake except the plate interface along the
Sagami trough (Tokai area). However, recent studies also showed the large variability of the rupture
models for repeated great earthquakes in this region. Although the source process of the 1944 Tonankai
earthquake has been studied vigorously using the seismological data and tsunami records, that of the
1854 Ansei-Tokai earthquake has been insufficiently discussed because of the lack of quantitative
instrumental data. A tsunami generated by the 1854 earthquake, on the other hand, arrived at San
Francisco, USA, and was observed at the tide gauge station of San Francisco. This study, therefore,
examined the source process of the 1854 Ansei-Tokai earthquake using the observed tsunami waveform.

We fixed the fault length of 115km, fault width of 70km, and the slip amount of 4m along the Sagami
trough and also the fault length of 150km, fault width of 61.4km, and the slip amount of 4m at deeper
part of the plate interface in Nankai trough as same as a previous study, suggested by Ishibashi (1981), so
the surveyed coseismic crustal deformation data should be explained. A slip amount of the shallower part
of the plate interface near the trough was set to be an unknown parameter. Next, a tsunami propagation
due to the above fault models was simulated based on a linear dispersive model. Then, we applied a wave
dispersion curves estimated by Watada et al. (2014) to consider seawater compressibility, the elasticity of
the Earth, and geopotential perturbations for a far-field tsunami simulation. To estimate the slip amount of
the shallower fault, the observed tsunami waveform at San Francisco was compared with the computed
ones. Because the earthquake occurred in 1854, the origin time of the earthquake was not accurately
observed. Bache (1856) indicated that the Russian Frigate Diana, which was buffeted by tsunami at
Simoda, felt shake at a quarter past nine. To determine the origin time of the 1854 earthquake and the
slip amount of the shallow fault, we shifted computed waveform at 1-minute intervals and calculated
RMSE between computed and observed tsunami waveforms.

The result (Figure1) showed that the slip amount at the plate interface near the trough was 5m, larger
than the slip amount of 4 m at the deeper part of the fault model, and the earthquake were assumed to
occurred at 9:29am which is consistent with the origin time suggested by Bache (1856). This indicated
that the large slip area of the 1854 earthquake was different from that of the 1944 earthquake estimated
by the previous studies. Especially, the shallow part of the plate interface ruptured by the 1854
earthquake was not re-ruptured by the 1944 earthquake. The stress may have been accumulated at that
part of the plate interface since 1854.

References
1. Watada, S.; Kusumoto, S.; Satake, K, Traveltime delay and initial phase reversal of distant tsunamis
coupled with the self-gravitating elastic Earth, J. Geophys. Res., 119, doi:10.1002/2013JB010841,
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2. A. D. Bache, Notice of Earthquake Waves on the Western Coast of the United States, on the 23d and
25th of December, 1854, American Journal of Science and Arts., Vol. XXI., 1856.
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Figurel. (a) Distribution of RMSE at interval of slip amount 1m and timeshift 1min.
The lowest RMSE residual is about 0.03m when we assumed the slip amount is 5m
and the timeshift is +29min (red star). (b) Comparison of the computed waveform

with the observed waveform at San Francisco.
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Investigation on fault slip inversion using theoretical tsunami
waveforms

*Yoshitaka Nakamura', Shoichi Yoshioka®', Toshitaka Baba®

1. Department of Planetology, Graduate School of Science, Kobe University, 2. Research Center for Urban Safety and
Security, Kobe University, 3. Graduate School of Science and Technology, Tokushima University

1. [FLC®IC

AR TIE. BEZERICBEWT, BROEREFEZFTEL. MIBOITANYEDHE RO DEHA >
Dr—YavyavILEERLEZ, TR, BERE. BEOBKE. <512 ERFERE. EREIEK
BEOENFNICH LT, TOREDKRE &1To7, BEEFDOEHEICIEA—T > Y —RDIAGURS (Baba et
al, 2015) #FA LK, T 5IC. PR BFOEBRER ZBRAUAT—9 & LT, BERETTY —VEHAEHE
LEBEDA VI 7—Y 3 VERICODWTEHFTHliA1T - 7=,

2. AEEETI

Y. MBEALDOTANYSHICL > TELLERDY, MEAZBFRICKI > BEBDOEZNMETD TR IC
Lo THELBRRRVEMBEEMFICHI>TRLEDESZIETRRTEDBDERELL, TITIRE, K
Mg, RUBNNIBEDOITANYARENELT. B—0EEZ25Z7k, COLE, ZRMBTOIRYDH/ICHD
BEA R TOERERRY(BIRE). 28/ NMIBTORMY AR ICE > TE L 5 EE R R TOERRRIKY
() — VB BHNE). 22/NETOIRVECRNB)ETDE,. INSR=DFTHNOEFRATEEZRT
ZENTED, MLICENST ) —VEABDTHOEETNENNT, AVADEEEZRWS Z &I
£oT. RANZAE—%RDT=,

AR TIE. AREADOHEVOBRBFZHAV. SR, SkFa8. AR, \XBRE). EFRE04RE
L7z, BHOBEMET—4 & L TGEBCODIOMWT—4 #FH L7, FREIBRDIHZE L. TIICHA
T, AEREL VI RYIZ MR R T 4 v 7 D=HIC, 201 1ERILh A KEF DiER ICHEFOEE
NS 7BERMEETIVRESTHVWLONZA Y Va2 T —9 5 RFRSICERLE, BEINTVWET—9DI5
HATEBEAEEZERFEIRD30M, 90m, 270mD3BED A vy a7—9 & FA LK, TOT— 9 IFEREE
ZTHDN, GEBCOLHAADLEB-HICXYBLTOOLAZ A, BE - BREATHLTCHEALL, BEE
BESHEWICEEB L, MBS X9 —E. MiIBORX250 km, BFEDIE125 km, FX0 km, ERIA

20°, TRYMAIO°, EM190°E L. TRYERFKTI.OMECOMERFIR (Fxvh—KR—R) IC5EZX1, KB
% 5x5M25@ D50 kmx25 kmDKE X D/NEFEBICKEIY . 4 BHRTOREBEOEREF 240008 £ TFHE
L. B1EOAERAWV A VYT 7—Va v ETo7,

3. WREER

BRERR. BEOEK. ERERE. FREIBEDZNFROBEICH LT, ENMBTOIRY E25@F%
R ETEDF v H—R—RT AN T2ET D, CThSABEOVWTNOERDBETEH, NMNIRUT
SHIDRBETRERDD I ENTERL, bRHI, FRERIE L FRH IR DHBE T, 40000 TOREHE
AWTA YT 7—2av%aEiTo/el s, ELWBERZZLIETEAN >, Thid, FEHOEET—%
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ERAVWT, BA VI 7—YavDAXF—ALATRBEHBIOELIZE-DEEZONS, IOEVWAETH
I, FERFERECIEREOBETHoTH, B1ROAERAWVNE I & T, BEELKYIIE, BF1
By —S3VDAF—LTRLIEDNTEDZZEARLTWS,

7o, HEFRETCLREDE, BERETCLEDAFHEL T, B1ROAEAV A VI 77— 3V ETo1E
EZ A, EDEWEHIE. ZLDREEHZEDOMETIFEFE L, SALIRYEEBOLNEIRYE
H, MEAEUTIHORBET—HLE, COZ &, LEROESABRICEIANMMIEL TWBIBE T, FER
FREERELTEONEREFICH LT, BERETI) —VBEHAEHEL T, F1EOFERAVTT VY
Jr—TavEToRGAE. MBALTHERELVWIRYDHEERDZIENTES, EWVWHITEETRBLT
w3,

HEE  RAKMRBAK (FMFKZE) ICIE. JAGURSOENMEICEEY 2RI ELZTRE X Lz, ¥, REALEK
(KBRKRZ) 2, BEMEOT -9 2FASETIHEE L, BLTEHBLET,
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Group velocity dispersion of teleseismic tsunami and seismic Rayleigh
wave observed by ocean bottom pressure gauges installed off Tohoku

*Tatsuya Kubota', Tatsuhiko Saito', Naotaka Chikasada', Wataru Suzuki'

1. NIED

HETRE LMBICHED EROSRICIE, AFOREBEZEIEHALAVSNTEL (e.g. Satake &
Kanamori 1991 PAGEOPH). 1980FRICA 2 &LBEREASMBIBICERRAINSG LD ICRY, EEOERICH
W5 N TE 7 (e.g.Rabinovich & Eblé 2015 PAGEOPH). Z D & 5 ITBEENEHEER, H 2 WBED MR
ZTHOR AL FEENE LTRASNTE LY, BF, BEEASTOHUZLEZED DB, BFEEROEBEALR
(C10s) K WEWEREHEBOKRDISEE L TEIEREICLEHT 2 EHNEBAICTIN (e.g. Anetal. 2017
GRL; Saito 2019 Springer Geophys), BEEAGIEBEELTEINREEE L CERAARETHZ I ENRSN
DD#%H % (Kubota et al. 2017 GRL).

ERMEICH D BENBERENGF THRASNZ WD EFEINEFTHECHEINTLS (e.g. Saito et al.
2010 GRL). Saito et al. (2010) (&, BAREEDBEENGHIC K > THA I N/AZ2010FF 1 #1E (Mw8.8) I
LBFRICKEK, ERHORIFEENTREET 2RI ZHER L. LL, BEOMEEISERT2ES
ZENCDVWTIFEFMICAXNOhTWid -7, AR T, 2010FFYH#EICDOWT, BREBETOEERE
NETDEFKICEARDEFRZBEN L, 5D, BFREEZRASEMMORETHFKE ERZITV, BREADFICEVRA
LNTWE YT FILOEREICD W TEFHMICIRET L 7.

AR TIE, §IEH, =R, HESICERINAT —JIILXEBEEDE (Eguchi et al. 1998 MGR; Hirata et
al. 2002 IEEE Journal) 8 KU HRILKZICL W EERB I NAB S F LEBEENE (e.g. Kubota et al. 2017EPSL)
DEERE AW, BIRD YR 2O THzY Y FIVEREEICH Y M4 73 DONA1 /X7 1 )V ¥ %#EH
L, ARZ bOT S L (1024sDBEBBE10sTOBIHLTI—) T ARY MLESE) #/ER L 7-.
BEEAFODARY NOTSALATIE, MEREDNS24 -72BBRICHITT, BFEELOEMERIIRE (A
“60 -1000#) KHEEETZ 5. ZhidSaitoetal. (2010) TSI NEDER UL, BRICXKZEIDZEETH
Y, FUNSHEAETOEHIKES kmEGBIERHHNI7000 kmEEZ D EICKYERBATE £, 5612, #HE
HEDSH200RICEH "5 -15WBEDRENEET 2. REOWBOEERZIZ, EEORFICKESIN
7oF-netfE EEFHICEIE T 2PREEERLE LK —BIT BT &ML, INSDFEEEITEAEE (body wave) (Z4
SEAEREEZLOND. 51T, HMENSHTONKICEHEBRROMMEE T KEE (AHE 10 -50s) A&
. TORBEICDOWT, AK-1358#EETIL (Kennetetal. 1995 GJI) D SHARF SN B HERL 1 ) — R DEE
BICEY ZODEENEREICKKFHRBATER., LN ST, ZOREEL MY —RICKZBED L TEMEE
ICHRT 2BEZREHTH 3.

thEgD 7=, BEOREREFBICOVTERMDFIETARY NOATSLEEELLEZ S, ERODEMEIXA
BRICHESRTEAN o2, ThigY > 7)) YRR/ WL (T30 -60/) 2 & &, ARMEREDT 1 MR
(e.g.Geist 2018 PAGEOPH) A"RREEE X 5N 3. F-netfE EIESTDREEHFICEWTIX, RIKK - L1 ) —RKIC
KBV T FIVIFEEBRICEER TE D, LTI SEROORMIEEIETCEAN o k.

INET, BEEAHE, AFRMEOFELZITRWI EHISERFERKOEBMAICES L TE 7 (Saito
2019). BEENFGIZEHBEICK ZRERODBEDFMICIRA TWZ &ND, BRKICH T 5 HERENIR
ROBRICEFML DD AR LTWS., 61, BRIBOELICEAGFHIH 2GS ICIEBEREXRKAZMAEEH
BIARETHBIEEEZDE, BEENFGIIEEICLEVARMEE COMEBRKEHATETHS. HEDHE
EHSMEROERERE L CERORENSERETORERRO—EDBREFMICARNDOICIE, BEE
NP EERBEARLTIEERLTWVWS.

HEE  AFRTIZIJAMSTEC L RILRZE & KR ZRXMARAOBEE NG, ELHIEREELERRTOOER
BADREAMALE LA, BLTRESWELET.
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B. 2010 F RIS, SIBHBEENEKPGT, EREIZEITHRE
BREECER (60sH > T 1) v Y), F-netdlIBEAISAD L TEHMEELDZENDAAR
g0 4 BARKICHEREROAY FAI7DNAINRT 4 LA EITT=
K (REIRBIELTHD) LRIFICRLIE.
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Array based measurements of tsunami phase speed with DONET OBP
records

*Ayumu Mizutani', Kiyoshi Yomogita2

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

BAFE AT MICEFE I N TULWBDONET®S-net& W > = EIEA DB ASHEEHEERMEIC & > T, BREOD
B4 - GRAEEMNICIRZAZ I ENTREICRY DDOH D, DFY., HEMERZLREDOAFTEZLHLLNTWS
T LA BT FEENERIFICEHEATREARTE o7,

AR TIE. 2016 F4R1HICZEREEIPTHELE LMW.0DMEIC L ZDONET2KESTDEHFKICDWT T
LA ES IRV, BREOMEEEAEHA L, SHAICIIREEDEHAFEDVEDTHBAK (1961) D
ZREEAWVE, COEE, HELICKL2OA— Y REOEEAE NS THHIC, ERERE & TRER) SBEE
DA EEZONZBERBTREOMVHE LES I B>k, TOFEHEIT LA ATHERNAAABICEHTT
DEMEE LTHRABZEERELTWS, TD7=H, DONET2ZHT I DEHEFICKE < AN WERI R A ER
T5701C. HAWEIBAINTWREE TRIGEH2E 22V, KEOELTRIENEMICIHE L TULAL
T EHEMEE LT, SREBIRICIZ. Satake (1988)& RRkICKREIRDRAEINEZEA L 7=,

BoNAEREDDBBRERNICTRY, 0.03 Hz& W REAOERHS CIE. BROEBHRAMBERE (FEHAL
B EDTHKEI356 mICH T2 ERERICL D, ER) L —BL. BELCHETEEZ &N
bHhot, TNLYERPTE TR, BEREE L R THER2IBEXZAMEREIF LN, BEKEETIC
&, BEEETHIERL T TROBENEEZLL CBKALDORIER) PEFEEZER CBHRPHK) HiixS
haZ eI THY (M : Saito and Tsushima, 2016) . $FISBEIMZEEZLIE. 0.1 HzHEDERE
wCERIENhTWS (flZiIXMatsumoto, 2012) , L7=H>T. 0.03 Hz& WiEFAHTIZ. EICHERERL
GIAEEET 4 km/sTHEHBL TVWDREDERELTWE EEZO6ND, —AT. ENFEEN10km/sEHBZ %
HEDO0H BN, THNISHEREEORMELED. BRIV HLOEZIREL TLWARRARKE FRARA F
I, KEEEAARE) DOSAFLTL3EHICELTWEEDEEEZSN S, DONETICITHEESTHRES
NTVWBDT, TNEHAEDERIET, BERODAEMETE AN H S,
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Near-field tsunami forecast based on MT/CMT data for the Pacific
coast of eastern Japan

Akihiro Toyoda', *Jun Kawahara', Tatsuhiko Saito?

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

=40¢.»] =

HEICEZEROREESVCRKEEZNEFATZEOIC. SHAFENMREINTVS, 2K SBOERE
BoIal—2avoRET—9IR—2{L L THRET 2 HEEEM1996, 558 - f22019), HEEFERED
T —% % AW ER O HEER O W R & B O NEAET(Tsushima et al. 2009, 2014) »F— 9 RMLIC & 5B
fi#HT(Maeda et al. 2015, Wang et al. 2017), H&ICX T 2AFDFESIBEE % k& % Hi%(Baba et al. 2004,
2014) B ETH B, —A. Inazuetal. (2016) IFSWIFTY X5 L (Nakano et al. 2008) THERE S /-
CMTRICEDWTHKREAZXRE L CERGRA2E IO ATALAZRKE L, BASHBTRE LLEREOFE
{EEEAMEDHE 1T o7, FN - MB(2017) IFAQUAY X7 AKAKF - 82006) IZ& BZMT/CMTEZ W

T, FREICEREBVWETHV AT LAEZRE L, INSOMETIHBEREELMICE DS ZENEESE
ToTHY. #E - RKOFRIXIT> TULAL,

AFETIE. RAXKEELREATRE LT, Inazuetal. (2016) EABHRAFEICE ZREFAETV., 8
BEE OB 21T o7z FEMWED/NRS A=Y DEBVWHIERICEZADZHEERIT L, T—4ICIE
AQUA-MT/CMTEEZ R L. FROGEICEBERCEBREREERE L LIEREREELUCE D < E27E(Saito
etal. 2014) #EB L 7=,

F—Y EFE

RITICIE. RAAKREEFTREL, EEIBRAINEZMW 6.5—-7.207 D DHEDOMT/CMTR% AL

7=o Inazuetal. (2016) ICELC T, 1DDOMT/CMTREICX L. Fi#E(2011) 7/ IEMurotani et al. (2013) D X
=)V JANCEDE, ThETN2ODHBRMBEDETIVERE L, TNODEH4DDHBETILOZTNE
NICDOVWTEROMEEF A HEL, BRIGEYI2L—YavEaTol, SEICEL Tidlnazud &F

¥k, ETOPO1 (Amante and Eakins 2009) OEEMF T —9 =AWk, ELELNT—9 250 ARRTY
BTN LIDICRH L. KRR TIRFEBER LDO-H500 mERICY Y > 7L (RIE) LE2HEDEAWL

T-. ETEHER%EZ. REAKEFHUDBE - HEDOERBERARDKMAT—% &L 7=,

R

AEDRES - MBFFCHA SN ARRKEST — 92 FRAE S EARERZFig 11T, FRANEIXERED

3—1/31ED&HEICHRINE > TH Y. Inazu etal. (2016) DAL LLERDIER (5—1/565) ICHRTHED

mMENRSNAD, £EFE LT E/NEHEOEREERSH S, Fig.2IENOWPHASDH&GPSKRET T — 4
ICET 2RAKABLERDERTH S, ZOGEFEIEFREIBREVAED2—1/2F0&HEHEICINEF>TH

Y. InazubDIERERAFETH o7, b, BUROERBEICOWVWTIE, 2 LTHAKLYEERBROAD
TRV (B—-10%2) ERArRoshi,
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FRRERICHTDETIVITA—SDBREDHEEZRDHIC. BNRIA— Y EETEHSIELIERRLT
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HR L7z, BICARTOREDIGE, GRAROMBEDNSHRRE BIZE17Y v RERDTN) MERICK

ERFEEFZZIENTRSIN, TNBARMEDOHE T —4 OEBREENFRREISES M Z & &R
292, 5% L - RBKEHESIT-RICOVWTHERETT 5.

SBiEs

B R BT SR AT AR L 4 2AQUA-MT/CMTEE S L U AR ZEIStE 7’0 'S L (Okada 1992), #E
NOAAMETOPO15F—% . E+LHERDREIZDREFLT —49. [SRTOREFORANEST —4. BLXEE
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Far-field Tsunami Decay Processes in the Cases of North Pacific
Ocean

*Takeyasu Yamamoto'

1. Meteorological Research Institute

WA - ft (2018, JpGU) (&, BERF I RURI—AERZKEE L ARICEE L 72iEitE RO iRIERF B IC
DWT, # -t (2010) ICLZMRMSIRIEZ AW TEHRE LHER. EUREERZN S1205E%F T (F1H
) DOFERIRIEDIEMN - WD DOKRELF Y hEpaFEE F VAR - NIV—AFE TERSZ—A. 128FEEU
B (1RHEAER) ORBOHBITEELR > TWVWT, ZOAREIFMEDOY I/ —Fa— NEEEIHB & ETRL
Too RICILAR(2018, HEFR)IE. MATERARAZKRE T 55E8I1ICD L\’Cﬁ’éﬁ@%ﬁﬁ’&ﬁb\ WIEAEB DRAE
BN, YUy O —AHEMELNF ) AR, YEFEEMASGVIL—AFBICBTEY., N

7 Za—FX-T7IEARIELDZ &, f&ﬁﬂ‘&ﬂ@ﬁ*ﬁtiﬁ*ﬂﬂ@%%c‘:ﬁi@%é?‘éZ ExERLEZ, LD
L. REROBEARICE T2 ERIREEMEDOT I/ ZF 2 — REDEARICOVWTIE, AEXRRE LEHED
RKEHSMW7.0~8.4DELHEH T, 2010FF I FEf8E (Mw8.8, T ZEFTMwWIEGCMTIZ L B) »1960FDF
JHE (Mw9.5) EDEMNZEVNWTWE I &, MDBIHEZRRE T HEFICOVWTHALNTANWI EARET
Holze TI T, LAXFEFEZRRELTI2ERMEERRZTRE L TERIRIBOIEZM - ﬁ”‘d)ﬁmééﬂﬁ L7
AEORRE LAMEERKIE. 1952FhALF v Y H¥EE (MWI.0) . 1957F7 ) a—v v - PV RLT
738 (Mw8.6) . 1964FE 7S A A (Mw9.2) . 1965F 72— v - Ty NEE (MW8.7) D4 T &H
%5 (MwIZUSGSD F & HICL B) ., k. HEE. BEh. NEE. BRICE T2 MERS~7THEREDKREE
FOS1OBEBOFKEEEZRAVL. INETORAELREL K FREIEC4DDMRMSIRIEZETE L2, 72

L. 1957FDFEHICOVTIE. HRBEFOERHULTI;NKRE <, &I - BRBEEZTDICHLNICTE
B2z, LTOREIR/ERNMSIEH L7,

ARARUBERTFAERZ KRS I 2ZEOMRMSIRIBZELDFKENE VRELEL SHEFD I bICKRKEL
RO TREBEBICBITLTWCOEERY, kXFEFEZKREE T 2R EOMRMSIRIGIE. o< WY &EMLT
ZZH LR AE RS RUVREN B UREELN S 120FBM L L 2%, BEL TV, HIZ. 1964FET7 352 H
DEFTIEETVREEN S48FEBIA T TRWVRENMMHKL THLEIPCRBRELTWCEIICRA

%, 1964FET7 S A AICDWTIE, Hatori (1965 BHRICE 1T 2 RVDASERBDIRET — I M SREIBDH T
INEWEIRAR[ Van Dorn (1984) AR K EDRE T — 9 S EEOEIMb DB & LERTHRELE L
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Human damage in Yamada town, Iwate prefecture, due to the 1896
Meiji Sanriku earthquake tsunami

*Yuichi Namegaya1, Yuichi Ebina?, Kentaro Imai®

1. National Institute of Advanced Industrial Science and Technology, 2. International Research Institute of Disaster
Science, Tohoku University, 3. JAMSTEC
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Reconstruction of coastal topography around the 13th and 17th
centuries and tsunami deposits survey at Kiritappu marsh, eastern
Hokkaido

*Kei loki', Yuki Sawai', Yuichi Namegaya1, Koichiro Tanigawa1, Dan Matsumoto', Atsunori
Nakamura', Yumi Shimada'?

1. GSJ, AIST, 2. Univ. of Tsukuba
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Tsunami source models of earthquakes which occurred in 20th
century off-Hokkaido and off-Tohoku of the eastern margin of the Sea
of Japan

*Satoko Murotani1, Kenji Satakez, Takeo Ishibe®

1. National Museum of Nature and Science, 2. Earthquake Research Institute, University of Tokyo, 3. Association for
the Development of Earthquake Prediction
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Self-similar and random slip distributions on a non-planar fault for
tsunami scenarios for megathrust earthquakes

*Masaru Nakano', Shane Murphy?, Ryoichiro Agata1, Yasuhiko Igarashig, Masato Okada®, Takane
Hori'

1. JAMSTEC, 2. Ifremer, France, 3. Graduate School of Frontier Sciences, The University of Tokyo

Megathrust earthquakes along the Nankai trough in southwest Japan, such as the 1944 Tonankai and
1946 Nankai events, have caused severe damage due to strong ground motion and the generation of
large tsunamis. Since such devastating earthquakes have repeatedly occurred throughout history in this
region, we should prepare for future large earthquakes. However we cannot exactly predict slip
distributions of future earthquakes and ensuing tsunamis. Previous efforts to characterize tsunami
damage have involved the computation of theoretical tsunamis based on a set of scenario earthquakes.
Additionally, tsunami early warning systems have also been developed based on correlations of coastal
tsunami heights and offshore tsunami observations (Baba et al. 2014; Igarashi et al. 2016). These studies
also involved the computation of theoretical tsunamis where thousands of earthquake scenarios of
various magnitude earthquakes with uniform slip distributions are considered. However, actual
earthquakes have heterogeneous slip distributions which affect coastal tsunami heights and distributions.
In general, fault slip distributions have fractal dimension of about 2 (Herrero and Bernard, 1994) with a
corner wave number depending on earthquake magnitude, but we cannot exactly estimate the
distributions in future earthquakes. One of possible solution to resolve this difficulty is to create a set of
scenario earthquakes based on a slip probability density function (SPDF, Murphy et al., 2016), in which
heterogeneous slip distributions on the source fault are stochastically generated based on a given
probability density function. The generated earthquake slip distributions differ from event to event, but
their average for a large ensemble of models converges to a predefined SPDF.

In this study, we create a set of scenario earthquakes considering self-similar slip distributions based on
the composite source model (Herrero and Murphy, 2018) on the Nankai trough. We also consider surface
ruptures, where the fault slip is not tapered to zero at the free surface. The location of the rupture area is
assigned according to the probability defined by SPDF; and the extent of the source area is based on an
empirical relation obtained for subduction zone earthquakes (Strasser et al. 2010). Families of asperities
which contain a power law distribution of sizes given by Zeng et al. (1994) are placed based on the same
SPDF in the defined source area to obtain a self-similar slip distribution.

Assuming the SPDF is similar to the slip deficit rate (SDR) obtained by Yokota et al. (2016), which may
represent long-term average of slip on the target fault, we generated sets of 200 scenario earthquakes for
Mw >= 8.0. We found that the average slip for a family of Mw 8.5 mostly converges to the SDR. For Mw
8.0 more earthquakes are required to observe a similar convergence due to its smaller source area.

The next step is to compute tsunamis based on the scenario earthquakes generated in this way in order to
create a tsunami database which will be used to forecast potential tsunami damage and improve the
accuracy of the tsunami early warning systems in Nankai region.

Acknowledgments: This work is supported by CREST project “Establishing the most advanced disaster

reduction management system by fusion of real-time disaster simulation and big data assimilation” from
the Japan Science and Technology Agency.
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Bayesian modeling and visualization of spatiotemporal heterogeneity
of hypocenter catalogs

*Yosihiko Ogata’
1. Institute of Statistical Mathematics
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Quality enhancement of the JMA Unified Earthquake Catalog

*Kazuhiro Iwakiri', Hirofumi Yokoyama1, Mitsuharu Ueda', Yuriko lwasaki', Daisuke Hasebe',
Hiroshi Ueno'

1. Japan Meteorological Agency
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Development and operation of crustal deformation data sharing server

*Teruhiro Yamaguchi', Takahashi Hiroaki'

1. Institute of Seismology and Volcanology, Hokkaido University
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SHBEDRER TRV T HEPEME. ZREYERVGEICIECNSSORENABNLTWE Z ENFLNT
W2, A0—ARY NEOSKRBRIROEBHA BRI, SHRFETHONBRACENZTI ZENEFL
W, e, HMERMBEEREZTHINS, REMICT 9527 —h4(1 79 2KGNEEL D,

T—YDRBPRET - RHAZEDZHICIE. HBHER - AWERE NS DOFRENICR T 22 ROEREH W
BEThHd, BROKETIE. ZORENBRMABMITLE. T—9DT7—hA4 TP REERBICHIZVERT S
ZEIER#TH D, D, thTF—4 (BHWK - KiI - EN - SRENRESE) 280, STH2HET
HIEMNICHEREGROKRA LT —9 2REMHAD—THICINEZIEL, NHTELLAERRAIEZZENEE
h3, TOE., BRICEENISERLIRINTWARHERE T —9 DY X7 LOFERAZRETT 2 DHNMENT
H3d, EHRBBERINBRT—95H—T7+—< v METENREL, BEEVRATLPY 7 oI 7OFFERNT
BEE R, YRTLRARCERIRNOERARIAZNS,

(SRS : EREXE - WAE - 8K - RAE - RABXH - RARE - MEFNIRES - #R)IIRRH
o - RAMEM - EHF - RIEKE - BT XRXE - LRI - R - [T - [KT)
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Marine Seismic Data Archiving and Dissemination System
Development

*Yasushi Ishihara', Taewoon Kim', Koichiro Obana', Tomoya Nakajima1, Aki Ito"

1. JAMSTEC

SO—NVEERRES L CREER Y M7 — 2 3R A EFHDOERDH A S TIERERA DEM
T—4, BILHAREITOT—9DERE VW 7%&E%2/FD, REOKEN TN ETNORE. R4 TED—
BAEWEEIT— 9 2 BB ICARPEBRNAT — 9 —N"ADHKBRAREEBLTT— I RBEERLTWS,
JAMSTECIXth BT AT, BT, [SKRMEAAL EDERNOEREPER S 0ERICE L 2 EMEREDBR D
T, R-RET7V7ELUCXREERICTHESRIREZER L TV, T—9 X BAKBICERIREI NS T
TR, BEXAMICHEBICHRESADOARET>TWS, XXEEEE CEBELSEMES(BBOBS)ICL 2
BAETo>THEY., —EDEZ M 7LEBEORBERICARAT S ELTWVWS, INLAEMESRARESY
BBOBSD 7 —# [£##R& L TPacific21 &y b7 —7 (v h7—2 33— K:PS)& L TPacific21# 4 k
(URL:http://www.jamstec.go.jp/pacific21/) & W T —4 2R L TW3,

—A. JAMSTECIEBEE =D& LB TOBEMEFHICE 22y N7 —J8BZE<EELTVWS, it
sk, BYFRENMENCEERL TWED, FEBRTORBHART —14 7. EXBROEBFCT— VMO
HEEARB DOV AT LAEMEBHRNBAITOY AT LAEZRELTWS, FEMICEABHISDOT—YFBOBVEDLE
ANDFEPLEEDT — 5 REARY O —DHVARADLRRAY R TLE LTREAZ®REILTWS,
INSDT—9EE, NEAYATAILSAAMNAROS, YATLY—ILTEELTWS, NEWYRTFLERODS
THBETZZIEY., YATLDNRNY YTy T  BEBEIBEHTHS, FICRONEEBAEHOFRTEXY
FADRFOEMTHLEMNTHZ, T—IYLHARDEEIWRET — I ERBMAERDEOBEL THEEL, 7—%
AMEOLZEMEZHT WD,

AT LADFBICIEI—HFICE>THMY ZL., BERIV4—T7z—A%2ARL. REEM[E. SHhETO
T—YICH L TCHERBORVWKREEL YV O— ROBELRELTWS, BENART—49REEFIRICL
mini-SEED# & UMull-SEEDR TDRHEEE L TW3B, Pacific21H A MMI2015ENSHEBLTWEHN, IhFE
THIID M TILIERE L TWARL,

HEBODOBST— Y DEBY AT AILDVWTIHIRED I E2AXRBEE THEL TCEELAZSEDF v+ v R—Y
BHOAYT—IDEFRET—IDT—H4 T5TRV, ABROGEREEELTVWS, I—YHSOMAFR
BEOEBEZNICHAD VAT LAOBRREZRRED TWS, RIRTIZ 1 EBBEROSACEA TOIREEE LTV
%,

INSDT—FICDVWTIEDOIDHEDKREFTA#1To>TWD, FLEFNICHEW, KF—9H54 MIBRSTIC
T—YDEBE~ND) TILY A ATOREPT—IHIE. FLZNSOBEBENLAAEZRTFETH S,

B AV ZTLTRYIERD T— 4 FHERRAM & ORERRSE & CBHFRAM. SEFARAEDOH % W
EWTWEY, BEMESOSRNT—4 38R, MBICEAD2HAZDRATELNLZEDTY,
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Poster session (Sept. 17th) | Emergency session | S24. Off Yamagata Earthquake of 18 June 2019

S24P
Tue. Sep 17,2019 5:00 PM - 6:30 PM ROOM P (International Conference Halls Il and Ill)
The poster of S24 which is an emergency session can be displayed for 3 days.

[S24P-01] Yamagata-oki Earthquake observed by AN-net
*Shutaro Sekine1, Shintaro Abe1, Keiji Kasahara1, Yoshihiro Tazawa' (1. Association for the
Development of Earthquake Prediction)
5:00 PM - 6:30 PM

[S24P-02] Crustal structure around source area of the Earthquake offshore
Yamagata Prefecture on June 18, 2019
*Tetsuo No1, Shuichi Kodaira1, Hiroshi Satoz, Takeshi Satos, Ryo Miura1, Norio Shimomura®,
Gou Fujie1, Koichiro Obana' (1.JAMSTEC, 2. ERI, Univ. of Tokyo, 3. Sapporo Regional
Headquarters, JMA, 4. Nippon Marine Enterprises)
5:00 PM - 6:30 PM

[S24P-03] Tomography of the 2019 Yamagata-oki earthquake area
*Yu Katayama1, Dapeng Zhao', Genti Toyokuni1 (1. Research Center for Prediction of
Earthquakes and Volcanic Eruptions, Graduate School of Science, Tohoku University)
5:00 PM - 6:30 PM

[S24P-04] Real-time automatic uncertainty estimation of GNSS-based coseismic
fault model: a case study of 2019 Yamagata-Oki earthquake
*Keitaro Ohno', Yusaku Ohta’, Hiroki Muramatsu?, Satoshi Abe® (1. Research Center for
Prediction of Earthquakes and Volcanic Eruptions, Graduate School of Science, Tohoku
University, 2. Geospatial Information Authority of Japan)
5:00 PM - 6:30 PM

[S24P-05] Crustal deformation and fault model of the 2019 Mw 6.4 earthquake off
Yamagata Prefecture
*Tomokazu Kobayashi1, Hiroshi Yarai1, Yuki Kuroishi1, Masaki Honda' (1. Geospatial
Information Authority of Japan)
5:00 PM - 6:30 PM

[S24P-06] Rupture process of the 2019 Yamagata-oki earthquake estimated from
strong motion and geodetic data
*Hiroaki Kobayashi1, Kentaro Motoki1, Kazuki Koketsu? (1. Kobori Research Complex Inc., 2.
Earthquake Research Institute, The University of Tokyo)
5:00 PM - 6:30 PM

[S24P-07] Source Process of the Off Yamagata Earthquake of June 18, 2019
*Kazuhito Hikima' (1. Tokyo Electric Power Company Holdings, Inc.)
5:00 PM - 6:30 PM

[S24P-08] Source process of the 2019 off Yamagata earthquake derived from strong
motion data
*Hisahiko Kubo', Wataru Suzuki', Shin Aoi', Haruko Sekiguchi2 (1. National Research Institute
for Earth Science and Disaster Resilience, 2. Disaster Prevention Research Institute, Kyoto
University)
5:00 PM - 6:30 PM
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[S24P-09] Source rupture process of the 2019 Yamagata-ken oki earthquake
estimated by waveform inversion using strong motion data
*Susumu Kurahashi', Ken Miyakoshiz, Kojiro Irikura’ (1. Aichi Institute of Technology, 2. Geo-
Research Institute)
5:00 PM - 6:30 PM

[S24P-10] Strong Motion Generation Area for the 2019 Off Yamagata prefecture,
Japan, earthquake estimated by the empirical Green’ s function method
*Kazuhiro Somei’, Ken Miyakoshi', Yujia Guo' (1. Geo-Research Institute)
5:00 PM - 6:30 PM

[S24P-11] Initial rupture process of the 18-June-2019 off Yamagata earthquake
inferred from source imaging
*Ryo Fujimoto1, Hirofumi Kowari1, Masanao Komatsu1, Hiroshi Takenaka' (1. Graduate school
of natural science and tecnology OKAYAMA UNIVERSITY)
5:00 PM - 6:30 PM

[S24P-12] Evaluations for source parameters and site amplifications based on
generalized inversion technique
*Kenichi Nakano', Hiroshi Kawase® (1. HAZAMA ANDO CORPORATION, 2. Kyoto university)
5:00 PM - 6:30 PM

©Seismological Society of Japan



824 P'O1 Seismological Society of Japan Fall Meeting

Yamagata-oki Earthquake observed by AN-net

*Shutaro Sekine', Shintaro Abe’, Keiji Kasahara', Yoshihiro Tazawa'

1. Association for the Development of Earthquake Prediction

SHITECH18H22B 220 IC LR R TRE L EIDEETRAETEGCGRZEA L. IRESTIEERNS
100kmiE BN /- REHIHICA0EDERHE (AN-net) ZEBEALTHY, ZOMELEAUT BN TE

=. I T, AR TIEAN-netiCBE VW T ZDHEAED L S ICHAIN TWAENMIDWTHRET 5.
AN-netDEE

RILHBADOTAERFICEVWTAMENER L TREL, FEES JOhEHAEDOEICHY, VT AHE
FHEOLEICNEY 2RETHFAEZGMBTOHMEZHMMSFIORAEMRZ1TOHIC, (A BEFNRESHR

RES IFREMEIC, 258 aBREESkmD510kme T2 5BEOH/NEEEAEIO=EERL, 2010F
MBLYER%Z2T>oTWS (BR - fh, 2010) . SR RITHFPH100mD AT HR—IVICLennartzDEEEH

EBAMEEFOY —REMEES%Z, WRICMEEFOY—FUMBEFEZHREL THY, FHRO208A R
ICIEGPST v T EREL TH 2. MET— 9 IIREASKE, RABEHREZEHAL T, FREPIRT, MK
BIFHICEESNTEY, 2017FD12ANSIE, BAWEOD S 5D4RIPIRTO—TTLBRERRORARE LT
FARMYICERAIhTWS. (LE -1, 2018) . F/, GPST—YIREAHEKRICERFIN TS Y, ARED
GPSERIR & HICEMICERAINTVWS., (BA - BR, 2011)

SODtET—%

SOOMETHE S N/ZAN-netttRINEEFH DT —2ICFLTY 7ILY 1 LEE (3h7] - fs, 2008) Z&HEL
HEREZEICTY. AN-netDEBARICHEWVWTIE, EEELERFASIRE ABRHFIRICEVWTLAINES
THo1, ZOMOEAR[RTETHFROBBENLENEVWEBONZ M TREE4BESZRH L. &
B, MHTEIYTNIMLBEEZSHELLEIS, RATEE2THY, IhHEEFLOAIAKE WMERT
Hotz. b, SEOHEICEWVNT, AN-net BAIRTOERS LV RIEDLIR AN o 7.

S 3k

EHE, LA, HREE, BHYE, REOIRT—TEEROER, BAMEZEMERZBRERTFRE
2018,523-P5,2018

e, FHE, hiNEk, \RET, KlEZ, #E2, 60, 243-252,2008

BAR, BRSAHN, RERMARNETELICS I 2TABEGPSERA(FR), HRUMZRFBERES,
116, 95-96, 2011

BRF A, FREE, E4ART, WEEKRE, BESE THB—0 AN ETE—, REATEERETES
CH T2 MNBEFAROBR, AFXMEFRRFARBETFHSE2010, P.120, 2010
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Crustal structure around source area of the Earthquake offshore
Yamagata Prefecture on June 18, 2019

*Tetsuo No', Shuichi Kodaira', Hiroshi Sato?, Takeshi Sato®, Ryo Miura', Norio Shimomura®* Gou
Fujie', Koichiro Obana’

1. JAMSTEC, 2. ERI, Univ. of Tokyo, 3. Sapporo Regional Headquarters, JMA, 4. Nippon Marine Enterprises

20196 R18HICRE LLILFRHDME (M6.7) [EIFEAEDREHKRTI0O0 mEUEDKEMRICAIE L T
W3 (e.g, [IKFT, 2019, HERER) . COBHITRELDOFREWICK > THRRIESIFELE# L VWVEET
HHH. BRBICEVWTIAFRECBEERBICEMBENZ< OB L. ThOOEMBIMER L/ E &R
K& o T RERBEE/RYVIBESINTVWS, —A T, EOREA N =X L%EFTEY 272D ICIFERBRAKIC
BWTEYRBE TOMBBEDRAELHET 2LEEMERINTSY (ARBICH T2 XFEMEICAT
ZRERER, 2014) . THIXBFRECBEEEFIEEAIATEAL, LAL. BRBIZS T 2RFEORIE
EREECEBERSBEERITLEANNEC AVED (eg, Bk - 1, 2007, EFFER; Ishiyama et al. 2017,
Tectonophysics) . TEARBHE - ZRKAEOV TV M TRESEELFEHOMEDILAICAET 5ERA
HICBVWTOBERSZREN M MERIN SETBE SN TWE (eg, R, 2013, 1EAL=2—2X) ,

AEXRTIE, ILREHDOHMEDEREEHET2010EIC V0T AERFOERNARES - AR 0V

M O—ERELTERINAETILFF v RIVREEE (MCS) BELBEMES (OBS) % MHWIRNE
E1EE (Sato etal. 2014, JGR; ¥ - s, 2014, JAMSTEC-R) D#ERH S, ERIEMEDHBRIEEICDOWVWTHRE
T5, TORETIE. IULHEHOMEDORENHETEICHEY > TLEARRIELVWEDD, ZDERELETEL
TWBMCSIEERIIRA3A (EMJS1005, EMIJS1006, EMIS1007) %% (% - fib, 2014) ., /=, BREH
540 kmi2E R ICIXOBSIEZE AR (EMJS1003) AL TW3 (Sato etal. 2014) ,

F9. BREFETEL TVWE3ARDOMCSEERAROBER (F - fit, 2014) 2H2 &, BEMEY &L THE
BOEBECEBRPRNMEMHICELL TWEA, BEMOUMEZH > BEDOHHIBEETH B, . EiF
L7=#i& (&, EMIS1005& EMISTO06 TRRZ ICHEERT&E 5 —A T, EMIS1007 TIZEMIST005%EMIST006 &
BB EHFYBEICHEEL TWAEWL, 6B30HX TORESHDILIKIFEMIST1006 & EMIST007 DEICAL
ELTBY. RESHEMCSREARBDOEBBEDEVNITIE L TWEHHBENEDH DD, EMIS1007I3HR
BORBENDAKREL Y ENMMICEWNDT, BEEICKRNT2HENH S,

EREMEDEB TOMIBEARDA X —JICDVWTIE, MCSIEEDFERI SHEBLARMNEABIRTETLA

W, D78, EMISTO03DOBSEE AR TEONTWEPKEERBEDRERI SMRETT 5, T DOBSHIAR
i, ERENISBENTHEY., SSHICSHDOEROMEZBRICKET T S &, AROHERICAELTEY., £
R DO—EE TLHIERIFTUWARLW (Sato etal. 2014) , A7 L. BERHIEB SN TV S REEHKERTE DOEE
IFARFEMRBRNAREEAERLTEY., BEEH10 ~ 12 kmDOPEEEHS.5 ~ 6.4km/sDEH EE #1171 kmDH
6.7 ~7.0km/sDEDICDITEND, HBEEBZSHLMBZROESIEH23 kmT, RILBAXRMOHFE L W END
T, U7 ML KEMBZTHD ZENHRETNTWS (Satoetal. 2014) , 7TH20BETICARTINT WS
BRTELNTWVWRIRESH (e.g, [RT, 2019) LUK TZE. TOREDIFEAEHNPREEERNSS ~
6.4km/sDEPICKIBE L TW 3B,
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Tomography of the 2019 Yamagata-oki earthquake area

*Yu Katayama', Dapeng Zhao', Genti Toyokuni'

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

20196 H18H228F22%, ILEHAERSE §2FEX14km. M6.7DMFBEAMENREE L, FRER LM
TEE6H., WWEBAHT CTEEHAEAL. EAENILAEOHEIEL, SODHEK. BEICKELHE
EHHLZ1964FFBHE (M7.5) OERBICHE LG CTRELEZ, ZOMBEAR—VY I L—hE
TL—ILTL—rDBNRODYESTENXZEDICELCLUMBROMELEZIONTHY., ZDLOA
M7.00 5 ZDMEIIHF~TOHRFOREMREZ S > THRBRESMBTHREL TV,

AMET, B4 IXSOOMEOEREBEMICEWVWT, ke gLy MLOIRTHEREEEE % AN
f=o RHTICIZZhao et al. (1992, 1996)DMER N ES ST 4 —E&H AW, FALMERIZ. B30 kmiL
ECTRELEBNEETI764ETH Y. BITICAWAEPRERT—4(1327,203@. SKERT—413224,2501F
THb, INOOHNMNMBEBIITRFCABRENTWVWS1997F11E~2017F12BDHED > 6., FX DIE#
REDSkMURN, EHRBIP1I0RUEOEDH SRV L, £, AREBHNTERS A LLERNE—ICA
ZEDICNBAEBELTVWS, FALALBHRIZEORTHD, SRTEEBELMET H7-0HIC. 3IRTY

)y REMREEICKREBLZ. 7y RORBRIZBE L REARIC0.25E, FEIARICSkmTH S, 5HEIE
PRESIHETHIIL TITW., BONAIRTPREESEREETILNSRT7Y VDI RTHHEHE L,

RIRFEE T X b & L TCheckerboard Resolution Test (CRT) AT > /=R, B 20kmE CIIEEEEDRY HR
W—7A., BRBTERI25kmICEVWTIHEEREEORY MBLAZEANES N, Ihidk. BRERIOE
EMEOERRAERENBVI L, FhaAvN\=UavIlERALLZHBENRIZ0kmETLIARVI &ICL

%2, Y MIREBICBEVWTRREEBORYNL 2D, ThiEv Yy M REEBEEET 2Pn& SniRIED
ZLBEHETRZEICELD, —A. WEESAMEBEORENEZ > 7RI 15 kmfHEDEEBEIEIRSKE>TWV
)

"BONERNETS 714 —DERNS, 2019FILHEHMEOEREIL, BWELESREE - BR7 YV VHLOEEK
DR TRELLIEDN N>z, TRERBHIC, AEERTOTEMAR S KLY Y MUICEEERMER

E -a8R7YVHEOEREBEKRARONZ, IhiE. 2019FILFEHREAFIERI Lz, RAETHALINZE
# (fluid-filled, fractured rock matrix) = KB L TWAAREMELIEV.,. COEREE - 8RT7 Y VEEOEREFRIT &
USREAHUTTWKEAELTWS D, KAEFERA T TORAKRBTERSINZR AN LR L TETWSARES
NHd, COLIBRBREERTY VHDOEEEEREE OMERRIE. 1995FEERmBPMHE (M7.2)RT
2007 FE B hiEhE (M6.8)DERBDEE#E (Zhao et al., 1996; Xia et al.,, 2008)& K < LLTH Y, iz
KMEOREAHN_IXLEEZDZLTEELERDNS,

SE Rk

Xia, S., D. Zhao, X. Qiu (2008). The 2007 Niigata earthquake: Effect of arc magma and fluids. Phys. Earth
Planet. Inter. 166, 153-166.

Zhao, D., H. Kanamori, H. Negishi (1996). Tomography of the source area of the 1995 Kobe earthquake:
Evidence for fluids at the hypocenter? Science 274, 1891-1894.

Zhao, D., A. Hasegawa, S. Horiuchi (1992). Tomographic imaging of P and S wave velocity structure
beneath northeastern Japan. J. Geophys. Res. 97, 19909-19928.
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Real-time automatic uncertainty estimation of GNSS-based coseismic
fault model: a case study of 2019 Yamagata-Oki earthquake

*Keitaro Ohno', Yusaku Ohta', Hiroki Muramatsu?, Satoshi Abe?

1. Research Center for Prediction of Earthquakes and Volcanic Eruptions, Graduate School of Science, Tohoku
University, 2. Geospatial Information Authority of Japan

Rapid understanding of the magnitude of large earthquakes and their associated fault dimensions are
extremely important. Since 2012, Geospatial Information Authority of Japan (GSI) and Tohoku University
are jointly developing the GEONET real-time analysis system (REGARD). REGARD estimates two types of
coseismic fault models in real time, which are slip distribution on the plate interface and single
rectangular fault model, using permanent displacement data based on the real-time GNSS analysis.
Currently, REGARD adopt the maximum likelihood approach to obtain the optimum model for both types
of coseismic fault models. The system, however, has the problems to be solved in single rectangular fault
model estimation. For the single rectangular fault model estimation, the problem is the non-linear. Thus,
the obtained results strongly depend on the initial values of the fault parameters. Furthermore, it is
difficult to estimate the quantitative estimation of the obtained fault parameters because the obtained
result and its uncertainties also depend on the initial values of the parameters and assumed Green’ s
function.

Based on these backgrounds, we developed the method for the real-time uncertainty estimation of the
single rectangular fault model using full Bayesian inversion approach. We adopted the MCMC (Markov
Chain Monte Carlo methods) to obtain the posterior probability density function (PDF) of the unknown
fault parameters. One of the advantages in the MCMC, dependency on the initial value is relatively small
compared with current REGARD system.

One of the challenge issues for using MCMC in real time is how to assume the search settings, such as
initial value, walk distance, variance of likelihood function, and Burn-in, which are generally decided by
the try and error. We investigated the automatic determination of these parameters in real-time. Other
challenging issue is calculation time. In generally, the calculation cost of MCMC is problem for the
real-time purpose. To improve the performance of the MCMC we optimized the developed code and
adopted the OpenMP for the parallelization for the calculation.

In this presentation, we applied the developed method to the 2019 Yamagata-Oki earthquake based on
the actual time series from the REGARD and post-processed time series (Q3 solution). We used
permanent displacement of 50 sites near the focal area. The length of the Markov chain is 1x10” samples
and calculation time is approximately 108 seconds. To stabilize the solution, we introduced a prior
information from the earthquake early warning (EEW) system. We gave a priori distribution for the fault
location based on the EEW information. We also gave the constraint in the direction of the fault dipping
based on the aftershock distribution in the case of the Q3 solution.

The result from the REGARD, the developed method successfully obtains the fault model (Figure (a)) even
though the value of the variance reduction is not high (750%) because of the signal to noise ratio of the
obtained displacement field was low. The obtained fault model (median value) clearly shows the
east-dipping fault. This result basically consistent with the characteristic of the aftershock distribution. In
contrast, the marginal PDF clearly shows the trade-off between the fault area and the slip amount. It
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suggests that the only onshore GNSS data cannot constraint these parameters. These result clearly
suggest that our developed method can contribute to estimate the fault model and its uncertainties in
real-time. The result from the Q3, the we gave the a prior information for the direction of the fault dipping.
Both of the fault dipping direction (east and west dipping), obtained fault model can explain the data
(Figure (b)). This result also suggest that the difficulty of the determination of the fault geometry only from
the onshore GNSS data. In the presentation, we will discuss how to obtain the more reliable fault model in

real time.
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Figure (a) Results used the data from REGARD. 1: Estimated fault (median). 2: Marginal PDF between fault area and slip amount.
(b) Results used the data from Q3 solution. Estimated fault (median) with prior PDF of strike [1: east dipping, 2: west dipping].
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Crustal deformation and fault model of the 2019 Mw 6.4 earthquake
off Yamagata Prefecture

*Tomokazu Kobayashi1, Hiroshi Yarai1, Yuki Kuroishi1, Masaki Honda'

1. Geospatial Information Authority of Japan

1. FLBHIC

20194 (SHMTE) 6818H22 224012, IWEMPTY I =ZF 21— R6.7OMENREL-. EROFESEH
15kmT, ZOMEICLWRRAEEGEEZER L. ARKTIE, ZOMEICHE > THASINAMFBZLEEFHE Z
NICEWTHESINZEREBETILICDOWTIBNT 5.

2. T—Y LBIF

GNSSE#TEAl (GEONET) IC& WHEICH S HhRBRZEHZMH L. T I T, KB (950241) 2BEER &
LT, 6B11B»56B17HOEZEDFLEE6RA19BN 568248 DTHEDE5 ERTE S L TR
5. BB, AWTIEHRIMBICKL 2MBEE A TT (FRYBIEFRICL2ERERTFE) .

AHEICE LTI, ALOS-2BEICK 23MDRATANEREI . BRIE, 6B208ICREITHIE (L8
A, 6A218ICILTEE (A&R) , 6B22BICETHE (BAEA) KEhThiTbhhi. HBREEOREH
HEMIC, INS5DT—9%EFAWVWTSARTSEIT AR L. SARTHENTIE, BESKRETIVERAVEK
S[EBRDOBREERLIE, FEEHMOEEICKL2EHBRERDBREERLELS ZLTNIEL .
BoNHMRBREE T —952EIC, BERBETINOHEET /. EFT ) VI TER—HKBY OEFIE % RE
L7, JEHMBETIDOEZ/NT A —4ESimulated AnnealingikIC & 2 RIRRICK WHE L=, RIFEERT

&, RICBZTHLH2ME@MEABICHEET THZMBEOEAZIRE L TENETh&RERA KD, BE, EMIC
LTI, BEROGESEICLTL0° (220°) ICEAE LK. s, ET YV JICIEGEONETT—4 D&% AW

7=.
3. BR
3. 1 HhBEH

GNSSERIDFER, HEICH > TERLRESHIRA SN, RROEHIFREN LHD MFRILAL] &
ARICBVWTEHA S ILERE OM5emTH>7 (K1) . AEROBFEERTHE, LAHISAREDE
BRI NE—7, BEREOEAICHIRED REH] BARTIE, EARZOEFIRUSINL. £
o, BEREADORFHOEFEERTIE, TcmBEDLEI/E M.

SARBUAIRER TIX, WINBERELNILZBASEELEBRBERAShEGN o7/, 7L, 2015F11828H
E20195F6R22H DERRT OEKICIE, BREELIORESICHRIMFEN SESH B MAEREHIE
cmiZER bhic.

3. 2 BRMBET

BONMBETILOREIE, UTDEHY THS.

1) bR —mAEEAOHEBEE LICHS T2 HBESH I HESNS.

2) #EINMBEROKEMEX, EBRIMEESLTVS.

3) RIHER T 2MEARE LIFEIEEAOER, AICHERT 2MELRELHEIIRADKERNH
EIND.

4) HESNALE— XY INIT=ZFa21—RIF64TH 5.
ETLEEOEREONLMBEOD BRICEZ THAMBERELAZETILERTICRY. B5NETIL
[EGNSSIC & W B LN RBTE A FRHALTWS. ETLHEICIIZAVAI >EZEDD, KEEET/ILH
S5FREINZ MR -—FERBRARAOEAMBICIE, ERBADARBICEVWTEENSRI DI HmOEEHIR
S5h, ETHE (AE8H) OSARTHOEREFMUWTH .

© The Seismological Society of Japan - S24P-05 -



824P‘O5 Seismological Society of Japan Fall Meeting

BHEE . ABETHERALEZALOS- 2T — Y DFFEHEIE, JAXAICHY FT. IhH5DTF—41%, ELiERe
INXADRBEIDHERCHEF HERASARBIT T —X% VI —TOFEICEDTVT, JAXADSEHEI NS
DTY. METFT—YIITRFO—TILEREHEWVWE L. TICEBLTREHWEZLET.

RIERERE LIZETIL
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| > h# VAT > I ‘\ \
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7 / 1

a < B
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384° | b 3847 Tk
| &Fm5 2fem) g 9l | LA 2 fem] N
A Al A
] e . < ) .| EE @A = 4
382 T D — 382 T D ‘ '
1392°  1394°  1396°  139.8°  140°  1402° 1392°  1394°  1306°  130.8°  140°  140.2°
b 8k i
* ER 0 GNSS )
O RE(6/18-6/30  TEEWE HEREFRILERD) BBET L

B1 RIBEETHIHBEEZRE LIHEORREIEET VR GNSS 7 -2 DBRRAMELFEE. () KFED,
(B) £ETFHESD. *XHIEER, RdERESH (KRBT —TLEREZEA). ERRERIET 7 /L2 MRIIRFE LIMIET,
AUVSEARDE L.
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Rupture process of the 2019 Yamagata-oki earthquake estimated from
strong motion and geodetic data

*Hiroaki Kobayashi', Kentaro Motoki', Kazuki Koketsu?

1. Kobori Research Complex Inc., 2. Earthquake Research Institute, The University of Tokyo

20196 A 18RICILFRAHATM,,, 6.7DMEBELIFEE L. ZOHETIE, FRENLHHE CEEGRIER
SN, FIBEEIUFETHIZMBOAERIFIET 2L EDHEENHE. AFRTIE, BRESAMT—9 2BV
VIaA VM IUN=UaVIlLBEREEER T o .

BET— 4 IEK-NET, KiK-net. [RFDERI= K Y 11H33MD % &R L. #EH7150.05-0.4 HzD /N> R/RR
T4 —ENMNIREREER WL, AT —4 IZE L HIEEFROGEONET & W) 10 DKERD %= AWz, i
EBICK 2EAIIF3M@AERA, 95028245 FEEME L ZICHERMK2-6HBROEHMNBDEEAME I &ICLY
WELE. A VvNN=UaVFRIEIMFIANLD 1Y ROEKA >~ /N\—2 3 ViEk(Yoshida et al. 1996;
Hikima and Koketsu, 2005)% f\ . BEEFMOIER/MN S ) — > B EKohketsu (1985)DF %% AW TETE
L7z, STEOBOEEBEETIIEZ, 2E— R TFEEETILUIVSM)& W BERIROBETO1RTERERS %
M L7-EEE BV, B0 S Y — VBEIEZhu and Rivera (2002)D A& % AW, JIVSM& Y
YMTOOADETD#EEAHMHE LT, $§RNTOERSRICH L TGERALE.

/8 €7 JLIZHypoDD;i%(Waldhauser and Ellsworth, 2000)IC & WEBRE L7-EBROHH L UEEETRD 5
NEANZXLBESEICZL, RI22km, 1&12km, EM25E, ER30EOE % {RE L 7. EE®EIE2kmIEA D
INTBICOEI L7z, NMNBORRIFREEMIE S 4 X9 1 L0.75MDEREMAS OB ZETRELE., &
BIBDE1Y A L1 RIDTARYBAEL % RO DIBEBEEIL1.5-4.5 km/sTEHEETVY, T—9D
BEMNDS1.9km/s& L.

RTOER, ERNSILAIS LUREAICEFNEFNI. IME2.2MOE—72F ORI RUEIESNL. KEL
FIERMETIHEY, LA HAICHBENMEEL, BRIERGERREIES 6MREE o7/, #HEShAHE
E— %Y ME6.5x10"®Nm (M, 6.5) &% o7z, ZHIEGCMT(6.7x10'® Nm)®IMACMT(6.4x10"® Nm) Dt E
BELEENTHS.
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Source Process of the Off Yamagata Earthquake of June 18, 2019

*Kazuhito Hikima'

1. Tokyo Electric Power Company Holdings, Inc.

(Z90%:51)!

2019568 18H22: 22| #iR- L REHTM 6.70OMEHNEE L. BERIGBETH -1, EREEDOH R
BN EHTIIEEGRE, IWHEEMH CIIEEGRERZARERWNMENNBRINL. 512, BLWiArsEHE
EHERATNTHEY, INODEREZEZ S L CHMAERBEEZMD I ENUVETHS. £, BRBRE
HTIHEINEFTHEAMESNSCRKELTEY, EFH2004FHREAMEME P 2007 FHR R hlihith E 4
E, SOOMELFABRBEOHMENREEL TWVWSE. SEOMEOERBRREE NS DME & OMEEICDWTHRET
T52EE, COMBOMET IV NIV RAEZDLTEETHD. 22T, AR TIREREETHAZIN
fEERRE AV CERARERN AT o ..

(BRATFIE - &)

EBRAYN=Ua VEBIFICELS, AEA2SO TC—EDOHMEDERBRESAT o7/, HMEREXKR2BEBLUAIIC
FHELEHMEBICOWT, BXRFOWebt 1 M TRARAINTWERRT—TLALBICL 2MAEEZRAWVT,
DDjA(Waldhauser and Ellsworth, 2000)IC & W BIRIREZ1T o 7. UTOREMTICAWAEDERAME L
(38.6147°N, 139.4758°E, 13.97km) T4 %.

BRI, R 560 kmZEURICAET 5K-NETH & UKiK-netD B EHFAFERALL. 51, S8
FORBHARDOEESERICOWTSH, BIEHOERSRE L TETICMAL. &8, KiK-netBUAIRTIE, XIB
HBIC K ZHELABRRT 2-DICHPEEHEEFERL .

7Y — U EBDEIE IEKohketsu (1985)IC& W To 7. EHEICAWS 1 TKEXB#EEIL, £E 1 RITHEE
ETII (BER) ORFBRASETOREERELAREE L0 WHES L, BERMETRELL/NE
(2019%6H21H5:33, MW3.8)DEAR CF a2 —=— v I 5T ETIAFER LK. FHRTORIGERITE
EBEARERVT, BEBEOF1—ZV I/ 2RBETELBEARZAVWTSEY, G5T1480m%2FRALEZED
TH5.

AEDERBHTIE, MEERFIC0.03~1T.0HzEZ TSy RLRIVLETBENRYRRRT ALY EDTTEDL
EEEREAERAWL, A VNRN=UaviEvILF94 L7042 R7%k(Yoshida et al., 1996; BIfE, 2012)ic&k V)
To7=. RTOBROBEEIL, F-netiCk 32X DX Lfi#(23°,36°, 86" )6 &I, RENHAESEICHRBEROD
WIBEARELLT, BREO—BEREESEIBIEEZITo. NNIBY A XIE2 km x2km & L 7.

(BrfER (EE) ]

BEMLERTIE, MBEEER:32° EM:30°RE22 km x1@16 km BE & o7, RE > MEREIEIM,
6.3672%F, mAIANYEIEHNT.Em DIFIFHALPIBEDOERIBT LN, FRXTANY OB IFHIERASR
DIANCFEL TWED, ZIEEZHT, PRPAERIRYDAIKRE >ABEHOMETE DRELFEELTW
5.

(ZER - &)
ZDOMETIIEMHEENLLBR/NS N>, TOERE L THAS W HMEERIERERDICEH, A
1~2MREORDDVAEN 2L EIERINTVWS. BRIERBSETERITRYEEDMABREGISIE, B
BEEICHEICERLAEHESIN, BEHICHLTET A LT 1 ETAMRIPBRNICK KD 22EDEEZ
S5h3. BEOHBAMEBETIET AL IT1ETAMREZ/NILAMNREEBMWE L OBERIMNEEINTE
7=h, SEOHETIIEZICH L TIEZEDE DRI ELCICK Ao T-FIEELH 5.

7o, MERECHEY 1 X0BERKIFE, BEICHRBREBCRELAHEBICLZ2EDOEHRFIELTWS.
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<EEE : BATICIE, BRI RATK-NET, KiK-netDELRIZEER, Fnetx h =X AR, [RFT—TLE
R, BEHT—9S5ERSETCEEE LA, SLTEHRLET. >
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o
T 1e+018- s
2 38.4" - -
2 5e+017+ -
0 1 1 1 1 1 1 ! ! 1
012345678 910 ‘ '
Time (s) HhFREmANDEF
EF—A LA FEB OIARERLER 2 EAMLURND N2 LI EDHE

2019 F 6 B 18 BUWERPDHEDINDDH (BRE)

© The Seismological Society of Japan - S24P-07 -



824P'08 Seismological Society of Japan Fall Meeting

Source process of the 2019 off Yamagata earthquake derived from
strong motion data

*Hisahiko Kubo', Wataru Suzuki', Shin Aoi', Haruko Sekiguchi2

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

1. IXLC®HIC
AFETIL, 2019FE6F18H22BF 22D ICIUHBHRTRELHE (M6.7. [RT) 2WRE LT, HERK
FitfkaE AW EREEMIT AT o7,

2. BB LUFE

ERBRENMFEE LTIIVLFIA LT 1Y RUBREER A > /N\—2 3 vk (Olson and Apsel 1982;

Hartzell and Heaton 1983) ICE DK FE&H W,
REDHEF-NetDE—A Y MT VYV ILHERBITOFERMN S, EMA23E - ER36E T, 22km (EAAME) x14
km (BRIAME) OXZESI%2HFHD, ERIENOMBEZHRE L, TOKE. BERARREISKRTEROME (R
E14km) ICERE L7z, ZDOMIBEIE2 kmx2 kmD/NHTE %= AW TEERIE L7c, B/NBTETOD I N V) BFEIREE
&, O.8MBDRL—A RSV TEAHE0AWT L LT, MEAERZZEICE>TRELE, F—91LT1Y
RoD M) H—FEIZ. BEOEWVWEEDL S, 3.0km/s& L7z,

FEEXICIE. K-NET - KiK-net * F-net®Ft 158U TD. SIKEIE1RRIN S 15BORE KK (BH1.0—
108, SHzY > 7YV Y) #EWE,

GreenBA#IZ. —RTHTEEETILARE L. BEELEEIESDE (Bouchon 1981) & kit - E@HEITSI
7% (Kennett and Kerry 1979) IC& W SERDOEH A E L, THESEET/VIE. BER - i (2009) IZ&
ZERTHMTHEEETIVICE T ZEAKRETOBEREZAVT, BAIRIEICERE L, KiK-netBUAIRICDWT
XRERBOBROFMA L, £7. GreenEBH O ERIC2HEDORER (ERAME. ERAEZNAZTH
5%1) H/INMBRICOMI TSI EICE > TINBREORIBGROMR AL 7=,
BNFEDEY ALV 4 Y RIOTOIRY B, BRRFEEHEFOEZRNETELIIC. RNZFE%E
BWTKD=, FERAWERZE %= DT -&/INTFEE (Lawson and Hanson 1974) #FHWT., &/N\EETDT
RYAEDEE, ADLTRYADHASELURICIND =, FDHTRY AL, FnetX AZXLBOITRYAES
BLT, 86EE Lz, FEREMMIGAET 2T 22X BT 2HERZMH (Sekiguchi et al. 2000) %A {340
L7ze FERIEDBIEFEARA XEREEAE (Akaike 1980) ICEDTWVWTRE L7,

3. R

BT DR, BRE Yup-dipfllicKERITRY DFEE (RAKITRYEL.OM) IEETIERETIIHEES N
1o WIBER2ATOMEE— XY MI4.7x10" Nm (Mw 6.4) TH 2, HMEKEBERIFEZEATARY 2457
WIRIER SN T, ERENST5A5MRICKIRNYBEBICEWTELZBENMELC TV EZZEED
Mole, ZOMETIIERDUp-dipfllICEVWTERGREFINRELTEY., TOEBITILELZDOKRIANYLE
BEA—nN—2v T3,
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Source rupture process of the 2019 Yamagata-ken oki earthquake
estimated by waveform inversion using strong motion data

*Susumu Kurahashi', Ken Miyakoshi?, Kojiro Irikura’

1. Aichi Institute of Technology, 2. Geo-Research Institute

1.ELoIC

20196 H18H22B 220 IC LR mAEEIR CEX14.0kn) &9 23MW6.ADMENFEE L=, BERITEDER
R THBHYMT004 (K-NET:RE : BIREB17.17km) cSRFOEES R RI47241 (BBETERE - ERIEEH
24.6km) TREZNFTNBRIEE (719 —7%L : 3RPEMK) 653gal. 750gal. RAEE (7 1L

4 —0.1-10Hz : 3KDERK) 20cm/s. 59cm/sHERIE Nz, FAERTIXZ DBEF A SH-EIRICIEVEE
RCHBLN-BEEDERA N =ZXLDEAEBENE LT, BRSA /A= 3 VEFICK Y ERKRIEBEEDH
E&EAHT,

2. BRRHFORHEEELH

BRAEE (7144 —0.1-10Hz) T, EBRIVILIBICANET 2R CHBMARTA LV EREREERLT
BY., BRELVILEBICIRIBOKRE REENEN 2 EBEA2MRTHo72, TOERE L TE, BRSO D
FE BEHERMHLAEEIERLY BIAICEE. BIROETHAAICHZEZZEICLETaLIT1E
TAMRBREDTREMENEA OND, TDD, WTIEBEETILOF 21—V I PHELEERETIVICEDL
HRIBRGRERRR AL -RMENEI VB EEZ 5,

3. WA =Y 3 vIC & BZERKIERRE

KIFRTIE. IIFIA LAY ROEHERA ~/8N—2 3 »iE (Hartzell and Heaton, 1983) ICEDEEIR
BIEBRICOWVWTHEBMICTRYESMETE L. BAICAWVWST—413d,. EERFOSKESHS (SKEIZF
AID1.5MH 51280/M) & L. EREHNS0kmIBRDT1ERISR (K-NET, KiK-net, [IRFF) DiEE&F%EAL
o 7V —VEKIE. 2E1RMTHEEETIL (Koketsu et al., 2012) % AL TEEEULIEECE (Bouchon,
1981) B L URET - ZBEFREITHE(Keneett and Lerry, 1979)ICK WEtE L 7=, MIBEFI/LIX, DDEEBEWL
ERBERE (3. 2019Ff5) ICL P2 RENHEEBEENTH > LLIRTOCMTEE (EM26E. ERA2TE
(AERMER) ) & L7

AEMCRETKENAERBIEZEBRE IR T 27D ICBITABTEA22~20/ & LT, EICHKIBEBOH#E
ISEB L CEBf AT o7z, BITOMBEORI EBIEREDHESEICL T24kmE18km, MFBH 1 X
2.0kmIEUAICERE Lz, TRYBZEOEKEBIIL. 1 X441 L1.0WDsmoothed rampFa%i % 0.5 EfE T
AEBLE L 7=

SRR, BRIV ADR 5N 5 BIRIEFEDE R RYMT0045J47241 DERIER © &6 TERARF & &
CBHRLTWS, MITOER, EREMAETIEIRYIMNSL, BREIVEILEARHTHOERLIVERVEZS
DHERWVWEZBICMITREQRIRYDMHEES N, BEBRIREIHDOEH D=8 Somerville et.al.(1999)DFE
HICEDS NIV BEESAAFER, BRICENZITRYEDHECHEERRIRENBLISEDLSA
Motz, MEDHERTIH. RATRYEIFE23m, FHFTRYEIX0.5m, HEE—X ¥ ME7.88x10' Nm&
Mo TWBD, FnetE tERTH2IEBEREZ K SEDRFTIFETH D, EMICIE. B0 L & EBFTERRT
BELFEERETIVEBIET.

HEE  COMRDO—HILEFARFTICE ZEMINERRERFABERFHKNREFRTAE (RERMBEICE 5

EEOEMFEEDRET) £ L TERSNE L7z, HisithiIBIEm RO E LI IEDDEERVWAERE
REFEREFRBEWLLEEE L,
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Strong Motion Generation Area for the 2019 Off Yamagata prefecture,
Japan, earthquake estimated by the empirical Green’ s function
method

*Kazuhiro Somei1, Ken Miyakoshi1, Yujia Guo'

1. Geo-Research Institute

201946 A 18 A 2285224 (AABSRE) ICIUEHTM,,, 6.7 (M,6.4) DOREEHARMAME (MUK, 201941
FEADMEELTZ) IREL, FHRENLTTEEGHE, WHEHKHHTm CEEHOMESMNRAUSINZ. X
7=, BEILFRFRRFRIE AR KR 2R R DR EEAIMEK-NET, KiK-netd > 5EIRISEV (BIREEH17

km) K-NET:28 (YMT004) THRAMEEG33 cm/s® BHABAM) AHAEN, TDLIBKRELERE
HRROEREREARD I EIIEETHD. TITAMETIE, 2019F ILHERDOMEIC L ZRESER
ICDWTEE LTEROBEANSREAINET 2010, EROEA2SUCELOHISTCOHEE >
Tal—YavETwy, BAURBEELEEHICBR LEB2ERTETILOBEERA.

AR TIE, BRERIS ) —VBEGE (Irikura, 1986) 2B W EAmEMESH > Ia L —> 3> (0.2—-10

Hz) Z#RMEL7Z. BRI —VEH (BERME) (&, 2019F7811H16R4DICHKELEM 4TOREE
RALKL. AMEOERETIVIE, TE3RYBMAETICASEHNESABIRET 5-HIC, EATMDORE
FERKE (SMGA; Miyake et al., 2003) #1#IREL, SREEISDFEIFEVEDE L. £/, Fneth
LRATNTVWBRE—XY MTUVIL (MT) BOHEAFIR & Double-Difference’® (Waldhauser and
Ellsworth, 2000) IC& > THRELEZKRESHESEICLT, BRIEROFEBE%Z%EL, SMCGADHKIERH
ERIEERESNAZAEERME (RX13.38km) ICEE L. BRI —VBEEEICK 2 EFEAKRICHE
RERMEOERGHOEHRNG, AELERMEDOINETELCOEIZ, ABEEERMEDI—F—RBEH%
Source Spectral Ratio Fitting Method (=5 - fth, 1999) IC& > THE L 7. SMGAR DRI IIERA
=, WIEEE, SMCADKEX, 54 X994 LEVSLRMNTAYIE, BRISEVKIK-net (HifhEEsk) @
A ESK D DEFEAAWVWT, MEEIVUANO—TEEMERICOVWT, RAEAROERENR/NERDEAE
hetasJ Yy RY—FICL>TREL L.

WESNI-SMGAIREREN'64 km®, 54 X5 1 LI30.4%, BHBETEIL10.7 MPak Y, BEDPIRE
B & EARIBE, FHWAEE Q> SMCARDIEEEAME, & L TRAICAED > TETL, &
EE 2.6 km/sEHES NI, SMCADHIEE— X > ME2.24x10'"  Nm (M,6.2) T, ZhidF-netd
MTRTABSNTWAHEE— A 4.41x10"Nm (M,6.3) D545%&%>7. B5NISMGAETIL%&
AVWT, BREBED (BREBN60 kmElA) OK-NET, KiK-netDE&AR, RUOBEIMHFEEAREAKR
FRAT R L EERMEF-net GRRELH) OHARDEISRDMERFEINS Z/RELT
77— REEHSIaL—Y3aY (02—10Hz) Z2f7o7. ZDRER, EESNLSMCGATT LD SEMRS
h3aNthEGEFIIRAEERZLBRBIRT SN TEL., —AT, BRISGEV—EORAR (HIX
(&, YMT004) IC3EBT % &, BARERMCEREMIRIIC/ L ZIRDRF /Ny MH2EIRAZDICHL
T, BREFETIEO/NIIVZADHEBRLTWS. I I TRIMOSMGANERN SRIERIIET 2RETET Y
VI ETo D, bR OBRAREOREEREL, BROSMCADOKER L ZN 5 DIIRMIRRMEICD W
TSHERFATEFETH 2.

HEE : B RREREAG KB 2R RS EEMEK-NET, KiK-net, LFEEtEEAMEF-netDRES
£, F-netOMTHE, RUKKFT—TEBREHASOJOERER, —mLUERAEZZRETNERALEL
7o. BBELTREHWALLEY.
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Initial rupture process of the 18-June-2019 off Yamagata earthquake
inferred from source imaging

*Ryo Fujimoto1, Hirofumi Kowari', Masanao Komatsu', Hiroshi Takenaka'
1. Graduate school of natural science and tecnology OKAYAMA UNIVERSITY

201956 31802285224, WWWRHTM,,,,6.7DMENFELE L7, FMROBEHIE. DMEDORERIA
DIWIEBRAMET DI ETHY, Y—R - 4 XA—T V5% (Takenaka et al, 2009, EPS) & B\, #IHARRIEE
RICHITHMEBEROBRINBEDREBERLDOHEZIT D,

AR IC (X EREEBEG2 km LA DA KR 2R AT FLATDK-NET, KiK-net@lAl R TRtk Mok T — 9 =AW
Teo V=R - AXA—=IVTETIR, MRERMEES LIERERBO L TERDOPRSYEZAVNS, ERIE
SERF—TEER (161%38.608 °R#%139.479 * £ 14.0 km) KA L. MIBEIISKRFCMTROD. £HA26
A7 "OmREMOE S, EM210° RF64 T OILFEEMOED D% RET 5.

AA—VVIDRER RELEZZDODBELES SICEVWTH, REERN2.5MF TEREBROILRAMICHKE
BMEANLLBMAKZREENRONA, £/, RENS25MLUEIC. BREIFIFERACESDOEAFATO kmfdik
T. TNETORFRE EEARTE L BITREORERBEHARONA, ChODRERLY, BREMSIA
Ao FEBRIRAD. RER25MMIEX TREROIERABM TLHEIRIATRY ZB|EERI L, 510, RER
3PS, BROMAARATEINETIVEHEBICKRERTARYNIBBLAEHEESNS, RELLZDD
BIEEICEWTIR, BATREDAZ REFEOIRTHAMEIL. mETEEF-RLTWS, i, BROEHE
HEDOBERENKE REHDMEIL. BHRBERMARMICLZERS VA=V avBHiTRLONS, IR
YDOKERMEEE RN TH .
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BMEOXEGMEFFREANRLND,
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Evaluations for source parameters and site amplifications based on
generalized inversion technique

*Kenichi Nakano', Hiroshi Kawase?

1. HAZAMA ANDO CORPORATION, 2. Kyoto university

2019F6H18H2285224 12, IWEHICE VT, M, 6.7DMBARKE L, ZOARY FOBREEE I

14dkm&ESINTWB, AMEBIZDOWVWTIE, AHMEOREEHZERE T H2HREMERFIFLAEMONTSE S

9. FHARASEZWV, FABICEVWTIE, BERABOKKRT. K-NET, KiK-netTKRIRIBEEZNER I hiz, BR
EETEEGMNEHA S M-t EE) €8 m47241 (CA9) DIGEARY MLEBEICEREL-KBED

ISEARI MLOZENEZLRT ZE, SODOMETIEH2HZAZBL TH Y., TEBERICEEIELSE LD

BREAMTEICEIRLF—E2HLTVWAWI EAERETE S, LA L., EREIMETIE. RERY 7Oy 7R
REDHEBEMDODBENIREINTEY (e.g. =it, 2019 ; &#8, 2019) . 2018FEKRRAFILERDHE & B4k

DWEERATHDEEZ NS,

FEROBAGZFCPHEEORRZ I SIE, HMEEBDERANZIXLERELNITEIIEIITERY, 22

T, WEBOERXA N A LEBETZIEEBMIC. ARI ML YNR=U 3y (LT, GIT) IC&-TE
BEHYA MNEMHEHET 2R A5, T 2019FIIEHOHMEBICS T2 AELREETREL

T. K-NETRUKiK-netTRABASNERE 2. [IKRTDOWebR—IDLI[RFHNHRE L -EES TiLHS
hiEEAEZNZENINE L. Nakano and Kawase (2019)DF—4 v MCZh 5 %EBML LT, GITEE
L7z, RS, FRTEMLIZARY MIDOWTTRY (No.7-No.11) , LEBICERTRELZVWL 2D
DFBARAMEDA Ry M EHZLTWS (No.1-No.6) , F7. FHMIHBRT 2H, KAFRTTML
I—FT—iRBEK. BABETE. BABLANIIZDOVWTERLTWS,

BB S1ENakano et al. (2015)% L < [ZNakano and Kawase (2019)A BB h/izL\H. T Z TIEM
wad UL, EREEEE200kmL T, EIRES 60kmEl%. SRR 30.2 cm/s?. RAMEE£200cm/s* %
BRI DMESLICRFEEZA W, L. M), 40F1BDA XY FEEHTUVDIRIERSI NV, R1D
No.7&ENo. 1TTDHEE— X~ MEF-net (http://www.fnet.bosai.go.jp) =S8R L 7=H. No.8H 5No.10D 1
NV hTIRC B (1990) ZBVWTM,, MWMOM ZRERICHTE L, RRERICOVWTIE, [IRTO—TTk
I 2~ (https://hinetwww11.bosai.go.jp/auth/JMA/) =S8R L 7=,

HTICISHETEOEREZRT, SOADAEDRABRTEIZ. BEDA RNV NOETNERAMMWTH 2D, B
OHERBELEERRIICHLTPPEDDIIL—TICBELTVWEZEAHN D, —AREDBIETEICOWL
TIFBEDHEBICHABED ER>TWVWSEA, ThICDWTIK, RERFIIHMEREN NS WD, REH /4
ADEENERENBEALTVSAEMAEZIOND, ZTOHER, RELLHMEET—X ¥ MIBKFTE & 4
Y., dA—F—REfcHBNTIMINTWBAEENLH D, FIRHERAEZREL. ETE—X Y M2RRET
A BAMETRONIE, THEMNREICBIMiS N2 NN H 25, H2ICERBHLANILVOEBERY, 22
Tld. Nakano and Kawase (2019) CFEffli L 7ZE1EX (REKICH T 2EDEMWELL LI T 2HD) HHET
TT. INEANUTASHRELD I, SOOMEOREDRREML NILIE, Nakano and Kawase (2019)D &
55DERRICKDEEEBLYREVN EDNDMS,

K3IZ. Nakano and Kawase (2019) CiHii L /=S Y 1 MM E 2B Y 1 Ml ERT, HAPDOERBOERIE
GITTESMM L 7=SIRY 1 M. IREBOERIE. #HEFS (2019) OFIRT. EcDA N MMEICFHEL
2EIFEOY 1 MNMFHE. FEOERBFIIKEBDOEROFEE. §ALELEY M MitE, FEBEORRITZD
Tt o (BEHERE) 2R7LTWVW3E, ZOMERNEASHTH D, ILHEBEBAGBOHY A b (YMTO01H
L USAK) Tl SEY M MFHEICLEART, 2T M MFEDOIRIBA 2HZU T DEIRBIBUE TK E
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<. NIGHO2 (8iH) & Y mOIKEDTEEHL (EAKICIE
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No. Date M, fe(Hz) | fvax CHE
o. at Lat. Lon. Depth A ) fc (Hz) | fiax (Hz) (MPa) i)
(km)
1 199501170546 34.598 135.035 16 73 2.43E+19 0111 10.7 6.152 1.18E+19
2 200410231756 37.29 138.87 13 6.8 7.53E+18 0.123 14.9 2594 4.50E+18
3 200412141456 | 44074 | 141703 | 9 61 |44gr17| 0339 | 78 3202 201E+18
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6 26l | w7 | 3 67 | 10oEs1o| o172 | 180 | o420 LI7E+9
7 201906182222 | 38608 | 139479 | 14 67 |alE+8| o189 | 155 | 5137 5.80E+18
8 201906182237 38.621 139.448 12 3.8 7.94E+14 1.303 50.0 0.325 5.32E+16
9 201906182241 38.586 139.409 12 4.1 2.24E+15 0.847 50.0 0.252 6.34E+16
10 38561 | 139395 | 12 42 |3.a6E+15| 0986 | 225 | 06l 121E+17
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