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ROOM B

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

[SO9]AM-1

chairperson:ryosuke Azuma(Tohoku University), Ryuta
Arai(JAMSTEC)

9:15 AM - 9:45 AM ROOM B (Symposium Hall, International
Science Innovation Building)

[S09-19] Distribution of strain energy density change due
to an earthquake faulting in elastic-viscoelastic
media
*Tatsuhiko Saito1, Akemi Noda' (1. National Research
Institute for Earth Science and Disaster Resilience)
9:15 AM - 9:30 AM

[S09-20] Mechanism of normal-fault type earthquakes
under the Boso Peninsula, Japan
*Akinori Hashima1, Hiroshi Sato1, Toshinori Sato? (1.
Earthquake Research Institute, University of Tokyo, 2.
Graduate School of Science, Chiba University)

9:30 AM - 9:45 AM

Room B | General session | SO6. Crustal Structure

[SO6]AM-1

chairperson:ryosuke Azuma(Tohoku University), Ryuta
Arai(JAMSTEC)

9:45 AM - 10:30 AM ROOM B (Symposium Hall, International
Science Innovation Building)

[S06-01] Anisotropic P wave velocity structure around the
shallow plate boundary in the northern
Hikurangi margin
*Ryuta Arai1, Shuichi Kodaira1, Stuart Henrysz, Nathan
Bangs3, Koichiro Obana1, Gou Fujie1, Seiichi Miura1,
Dan Bassettz, Dan Barkerz, Rebecca Be||4, Kimihiro
Mochizuki5, Team NZ3D (1.JAMSTEC, 2. GNS
Science, 3. Univ. of Texas, 4. Imperial College London,
5. ERI, Univ. of Tokyo)

9:45 AM - 10:00 AM

[S06-02] Seismic wave velocity structures in the lburi
region of Hokkaido, Japan
*Takahiro Shiina1, Kei Katsumata?, Masayoshi
Ichiyanagiz, Hiroaki Takahashiz, Ryoichi Nakamura1,
Aitaro Kato1, Mako thonoz, Hiroshi Aoyamaz, Ryo
Tanakaz, Masamitsu Takadaz, Teruhiro Yamaguchiz,
Kazumi Okadaz, Shin’ ichi Sakai1, Satoshi
Matsumoto3, Tomomi OkadaA, Toru Matsuzawa4,

Shuichiro Hiran05, Toshiko Terakawae, Shinichiro
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Horikawa6, Masahiro Kosuga7, Hiroshi Kataos,
Yoshihisa Iiog, Airi NgaokaS, Noriko Tsumurag,
Tomotake Uenow, the Group for the Aftershock
Observations of the 2018 Hokkaido Eastern Iburi
Earthquake (1.ERI, UTokyo, 2. ISV, Grad. Sch. of Sci.,
Hokkaido Univ., 3. SEVO, Grad. Sch. of Sci., Kyoshu
Univ., 4. RCPEV, Grad. Sch. of Sci. Tohoku Univ., 5.
Nansei-Toko Observatory for Earthquakes and
Volcanoes, Grad. Sch. of Sci. and Eng., Kagoshima
Univ., 6. Earthquake and Volcano Reserach Center,
Grad. Sco. of Environ., Nagoya Univ., 7. Earthquake
and Volcano Observatory, Grad. Sch. of Sci. and Eng.,
Hirosaki Univ., 8. DPRI, Kyoto Univ., 9. Department of
Earth Sci., Faculty of Sci. Chiba Univ., 10. NIED)
10:00 AM - 10:15 AM

[S06-03] Tomography and anisotropy in the 2018 East
Iburi earthquake area
*Dapeng Zhao1, Tao Gouz, Zhouchuan Huangz,
Liangshu Wang? (1. Graduate School of Science,
Tohoku University, 2. School of Earth Sciences and
Engineering, Nanjing University)

10:15AM - 10:30 AM

Room B | General session | SO6. Crustal Structure

[SO6]AM-2

chairperson:Ryuta Arai(JAMSTEC), ryosuke Azuma(Tohoku
University)

10:45 AM - 12:15 PM ROOM B (Symposium Hall, International
Science Innovation Building)

[S06-04] Particle motion of Rayleigh waves in the ocean
bottom : Effects of water and sediment
*SHUN FUKUSHIMA1, KIYOSHI YOMOGIDA' (1.
Hokkaido University, Graduate School of
Science,Department of Natural History Sciences)
10:45 AM - 11:00 AM

[S06-05] Phase velocity estimation based on spatial
gradient of surface wave arrival time of
teleseismic earthquakes observed by S-net
*Akira Ishigami', Ryota Takagi' (1. Univ. of Tohoku)
11:00 AM - 11:15 AM

[S06-06] Investigating Japan Trench Outer Rise Structure
off Sanriku and Miyagi Using Multichannel
Seismic Reflection Survey
*Ehsan Jamali Hondori1, Yue Sun1, Hyun-Woo Youn1,
Katsura Kameo1, Masanari Ashida1, Juichiro Ashi1, Jin-
Oh Park1, Tomoko Hanyuz, Ayanori Misawag, Gou

Fujie4, Seishiro Furuyamas, Mayu Ogawas, Keita
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SuzukiG, Akie SuzukiG, Waka Komatsu® (1. Univ. of
Tokyo, 2. Kobe Univ., 3. Geological Survey of Japan, 4.
JAMSTEC, 5. Tokyo Univ. of Marine Science and Tech.,
6. Nippon Marine Enterprises)
11:15AM - 11:30 AM

[S06-07] Faults mapping of outer rise earthquakes off the
Japan Trench
*Shuichi Kodaira1, Yasuyuki Nakamura1, Gou Fujie1,
Koichiro Obana’, Seiichi Miura' (1. Research Institute
of Marine Geodynamics, JAMSTEC)
11:30 AM - 11:45 AM

[S06-08] Seafloor sediment thickness below S-net
observatories revealed from PS conversion wave
at the sedimentary base
*Ryosuke Azuma1, Ryota Takagi1, Genti Toyokuni1,
Takashi Nakayama1, Syuichi Suzuki1, Makiko Sato1,
Naoki Uchida1, Ryota Hino' (1. Research Center for
Prediction of Earthquakes and Volcanic Eruptions,
Graduate School of Science, Tohoku University)
11:45 AM - 12:00 PM

[S06-09] P and S wave tomography of the NE Japan
forearc region using S-net data
*Genti Toyokuni1, Dapeng Zhao1, Naoki Uchida1,
Takashi Nakayama' (1. RCPEVE, Tohoku University)
12:00 PM - 12:15 PM

Room B | General session | SO6. Crustal Structure

[SO6]PM-1

chairperson:Tatsuya Ishiyama(Earthquake Research Institute, the
University of Tokyo), Takashi Tonegawa(JAMSTEC), Masanao
Komatsu(Okayama University)

1:30 PM - 3:00 PM ROOM B (Symposium Hall, International
Science Innovation Building)

[S06-10] Receiver function imaging of the subducting
Pacific plate beneath NE Japan using offshore
and on land seismic arrays
*Hyeleong Kim1, Hitoshi Kawakatsu1, Takeshi
Akuhara', Masanao Shinohara', Ryota Takagi® (1.
Earthquake Research Institute, The University of Tokyo,
2. Graduate School of Science, Tohoku University)
1:30 PM - 1:45 PM

[S06-11] Crustal reflector and seismicity in Iwaki area
*Takashi Iidaka1, Shinichi Sakai1, Toshihiro Igarashi1,
Kazushige Obara1, Aitaro Kato1, Tetsuya Takedaz,

' (1. Earthquake Research Institute,

Shigeki Nakagawa
the University of Tokyo, 2. National Research Institute

for Earth Science and Disaster Resilience)
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1:45PM - 2:00 PM

[S06-12] Heterogeneous crustal structure offshore of the

Ibaraki prefecture along the Japan Trench
*Kimihiro Mochizuki1, Tomoaki Yamada1, Masanao
Shinohara1, Ryota Hinoz, Ryosuke Azumaz, Yoshihiro
Ito3, Yoshio Murai4, Kenji Uehiras, Toshinori Sato® (1.
Earthquake Research Institute, Univ. of Tokyo, 2.
Graduate School of Science, Tohoku Univ., 3. Disaster
Prevention Research Institute, Kyoto Univ., 4. Faculty
of Science, Hokkaido Univ., 5. National Research
Institute for Earth Science and Disaster Resilience, 6.
Graduate School of Science, Chiba Univ.)

2:00PM - 2:15 PM

[S06-13] Seismic Source Fault Model for Kinki Region

Based on Geologic and Geophysical Data,
Southwest Japan

*Tatsuya Ishiyama1, Hiroshi Sato1, Naoko Kato1,
Makoto Matsubaraz, Tomoko Elizabeth Yanoz, Susumu
Abe®, Masanori Higashinaka3 (1. Earthquake
Research Institute, the University of Tokyo, 2. National
Research Institute for Earth Science and Disaster
Resilience, 3. JGlI, Inc.)

2:15PM - 2:30 PM

[S06-14] The seismological structure about fault zone

extending to the lower crust in the northern

Kinki district, southwestern Japan

*Shinya Katoh1, Yoshihisa Ii02, Takuo Shibutaniz,

Hiroshi Kataoz, Masayo Sawadaz, Kazuhide Tomisaka?®
(1. Graduate School of Science, Kyoto University., 2.

Disaster Prevention Research Institute, Kyoto

University.)

2:30 PM - 2:45 PM

[SO06-15] Detailed seismic velocity structure in focal area

of the 2016 Central Tottori Earthquake
estimated using dense aftershock observation
data

*Hiroo Tsuda1, Yoshihisa Ii02, Satoshi Matsumotog,
Shinichi Sakai* (1. Graduate School of Science, Kyoto
University, 2. Disaster Prevention Research Institute,
Kyoto University, 3. Institute of Seismology and
Volcanology, Kyushu University, 4. Earthquake
Research Institute, The University of Tokyo)

2:45 PM - 3:00 PM

Room B | General session | SO6. Crustal Structure

[SO6]PM-2

chairperson:Tatsuya Ishiyama(Earthquake Research Institute, the
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University of Tokyo), Takashi Tonegawa(JAMSTEC), Masanao
Komatsu(Okayama University)

3:15 PM - 5:00 PM ROOM B (Symposium Hall, International
Science Innovation Building)

[S06-16] Feasibility study on the waveform inversion to
the OBS wide-angle seismic data
*Gou Fujie1, Takeshi Satoz, Kazuya Shiraishi1, Shuichi
Kodaira', Eiichi Asakawa®, Nibe Takao® (1. JAMSTEC,
2. Sapporo Regional Volcanic Observation and
Warning Center, JMA, 3. JGl, inc., 4. JAPEX)
3:15PM - 3:30 PM

[SO06-17] Seismic velocity structure monitoring of the
Nankai accretionary prism from ambient noise
correlations during Chikyu drilling
*Takashi Tonegawa', Toshinori Kimura', Kazuya
Shiraishi1, Eiichiro Araki1, Masataka Kinoshitaz,
Yoshinori Sanada1, Seiichi Miura1, Yasuyuki
Nakamura1, Shuichi Kodaira' (1. JAMSTEC, 2. Univ. of
Tokyo)
3:30PM - 3:45PM

[S06-18] Underthrust turbidite facies affecting variation in
interplate coupling along the Nankai subduction
zone
*Jin-Oh Park', Tetsuro Tsuru® (1. Atmosphere and
Ocean Research Institute, The University of Tokyo, 2.
Tokyo University of Marine Science and Technology)
3:45 PM - 4:00 PM

[S06-19] Relationship between three-dimensional
detailed crustal structures and very low
frequency earthquakes in the Nankai trough off
Kumano
*Kazuya Shiraishi1, Yasuhiro Yamada1, Masaru
Nakano1, Masataka Kinoshitaz, Gaku Kimura® (1.
JAMSTEC, 2. ERI, University of Tokyo, 3. Tokyo
University of Marine Science and Technology)
4:00 PM - 4:15 PM

[S06-20] Lithium isotope detects slab-derived fluids in
spring water from the Median Tectonic Line fault
zone in Shikoku, Japan
*Yoshiro Nishio1, Satoshi Tonai1, Yu |n0kuchi1, Emika
Nakamura' (1. Kochi Univ.)
4:15 PM - 4:30 PM

[S06-21] The velocity structure beneath the Aira caldera,
deduced from the seismic exploration (4)
*Hiroki Miyamachi', Reji Kobayashi', Hiroshi Yakiwara',

Shuuichiro Hirano1, Takeshi Kubo1, Naohiro Unno1,
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Takeshi Matsushimaz, Kazuya Uchidaz, Rintaro
Miyamachiz, Hiroshi Kataig, Takuo Shibutani3, Tsutomu
Miura3, Jun Nakagawa3, Itaru Yanada3, Takeshi
Tamegurig, Kosei Takishita3, Kazuho Nakai3, Yusuke
Yamashita3, Yuta Maeda4, Shinichirou HorikawaA,
Kenjiro Mitsuhiro4, Takashi Okuda4, Shuhei Tsuji4,
Naoki Sogawa®, Kazuo Nakahigashi®, Eiji Kurashima®,
Tomoaki Yamadae, Miwako AndoG, Shinichi Tanakae,
Satoshi Ikezawae, Toshinori Sato7, Mare Yamamotos,
Satoshi Hiraharag, Takashi Nakayamas, Ryusuke
Azuma8, Shuichi Suzuki8, Tomoki Tsutsuig, Ryuichi
Takeig, Yuya Tadag, Hiroaki Takahashiw, Hiroshi
Aoyamam, Mako thonom, Takahiro Shiinam,
Masamitsu Takadam, Masayoshi Ichiyanagiw, Teruhiro
Yamaguchiw, Chihiro Itow, Yuki Susukida'®, Yoshio
Murai'®, Tatsuya Nakagaki'® (1. Kagoshima
University, 2. Kyushu University, 3. Kyoto University, 4.
Nagoya University, 5. TUMSAT, 6. University of Tokyo,
7. Chiba University, 8. Tohoku University, 9. Akita
University, 10. Hokkaido University)

4:30 PM - 4:45PM

P- and S-wave attenuation structures in the
Ryukyu Arc, Japan

*Masanao Komatsu1, Hiroshi Takenaka' (1. Okayama
University)

4:45 PM - 5:00 PM
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Room B | General session | SO9. Statistical seismology and underlying physical processes

[SO9]AM-1

chairperson:ryosuke Azuma(Tohoku University), Ryuta Arai(JAMSTEC)
Tue. Sep 17,2019 9:15 AM - 9:45 AM ROOM B (Symposium Hall, International Science Innovation Building)

[S09-19] Distribution of strain energy density change due to an earthquake faulting
in elastic-viscoelastic media
*Tatsuhiko Saito', Akemi Noda' (1. National Research Institute for Earth Science and Disaster
Resilience)
9:15 AM - 9:30 AM

[S09-20] Mechanism of normal-fault type earthquakes under the Boso Peninsula,
Japan
*Akinori Hashima1, Hiroshi Sato1, Toshinori Sato® (1. Earthquake Research Institute, University
of Tokyo, 2. Graduate School of Science, Chiba University)
9:30 AM - 9:45 AM

©Seismological Society of Japan
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Distribution of strain energy density change due to an earthquake
faulting in elastic-viscoelastic media

*Tatsuhiko Saito', Akemi Noda'

1. National Research Institute for Earth Science and Disaster Resilience

&I

MEREATIRILF—AF>TRET DD, MRBICEZONEZZFAIXILF—DITRILEEEIIEETH
3. FIZE, mBNS7AVDOTL— NEOEENNEOHEREBICSIZEITEAMEATIRILF—DIF

WO & NEEERS) & DRFE(Saito et al. 2018 JGR), BERMERIE - ARICL 2 LAMEA I RILF—DIE

METOREZFBOFERKILARE, EHAIRILF— & HEFEDOREM(Noda et al. 2018 ACES; Tanaka et al.
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correspondence principle). KERKEBEEZIREL, FBEEEDEEZFBLAET 3. BEHBEFETRLTWS
=9I, EHRENIG GBBIARR) DKBIEDE(Zhu et al. 2002 GJI) & DS - IRAB R ICITA B F =D
H5. HEPEEREInitial value theorem& LT, SRIRFBROBEEBISENHEIEIGE AR L, RIKETEE
final value theorem& L T, BERIREFUIER D BIRBIGEDNENL - IS NGO TEENEEZRT.

FHERER
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Ay TIVRBRICEZDIEHECEEAIRINF—BEEDIMEEE L. MHEERICEDE, BMIFE(500
yNICEE L THAERERE (40yr") ORRHEGER, BUEEARELEBAEB—RT2 I &amRAL
=, 7=, SRETEBICEDE, +9EAKE (2pi/5000yr") ORRBIGEIE, 7t/ A7 7 ORISR
b‘tDO)iz% DISHELERLS BT B & 5=ME L.

ZERISHGERELT, B@EICHND I~7'7/E|/<‘:lifﬁJE§"\U75r']7b\HLF]é?0)i% EZ, YT
73/7)1/5 ERICEPEAIXINF—BEDERIAEITRILE - EELE. BE, BRIGNFICHE > THE
EFNEI DL, MEEmCHRALETL, f@”ﬂ@%‘:’%&l*)lﬁf—tiﬁ@‘?é(eg Savage 1969
BSSA). —7, AEEROYIalL—a v T, WEEEICK > THRADOKREAT RIILF—IENT 2. i
EREICI > THBODEAIRILF—HRENMBENT S &1L, FERENLERTHS. ZORRIZ. FHOML
TRYFEAIPEERIEDO RS I3V ERLAETEH, EREROITANYRDIBIFICEZ ITNIEEAT RIL
F—3EMLB 3 Z & (HlSaito & Noda 2019 JpGU) I L TW3B. AERDIBA, %_L/EZEG)T’\UEEﬁb\W
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RILF—DEIMTE I EICRD.
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Mechanism of normal-fault type earthquakes under the Boso
Peninsula, Japan

*Akinori Hashima', Hiroshi Sato', Toshinori Sato?

1. Earthquake Research Institute, University of Tokyo, 2. Graduate School of Science, Chiba University

1.1 &ZC&IC

20194 5825H. EHM¥EETTMw4IDMENFEE L, BRIMADLEEICHAZYVERIRL OGN, RAEE
ETEETEELSBE TH o7z, ZOMEBIFFHXERZRMIFRAADHI-netX =X LBAHOJICE L, FBS
26 kmTRE LI-EMBREOMETH 7=, LIz 2T, TOWMEIXTL — MERMETIEAL, LBT
L—REXEFETL—RMNIREIENLETAVEVBRAS I TCRELTL—-—NAMETHD EEZOND, [HE
TIZ6B1HICERAKDA W =X LEFRTMWAEDIENFLE L /-,

TL— MNAEOMEIL, BFEFEULORBICHEZZ L — MNERODITRYEFICLY, ZORBICEREINE
ISHERBBRTBEIICEIDEEZIOND, LN 2T, TNOSDMEDREX DXL ETEENICEHSHIC
T5EHICIE. FL— MNABOBRAEEBRE2ET LT 2HELNH B,

EZESIZ, ThETOMRICEWT, BARAMEBEOMES - TEMPET —SICEIDE, XEFETL—bE
T4VEVEBITL—NOEELMAFEH E FEXEDEFROMRICLZREBRAT—ILOEEEETILEL
=[], AREXRTI., ZORRAMOREBZEIETIVICDOVWTHER, ZOETFTIEAVTEREETICHRE
NZNBEBICNIZEFEL. MEFEBEOREEZRT 5,

2. BRFZMORBEEELEHET IV

AR THWSBETFTILTIE, Matsu’ ura & Sato (1989)DEE T L — MNEAAAETIL2] ICHEDE, 7
L—MNEREICBITZ2EEITARYEFNCEL>TIAVEVBEREES L —MNDLAAFESHRIEL, &
. FENEFEIMOERIIITARYEEREEZSZ2 (EEHNESE) CEICEVETFIVMELZ, —A., HE

2 TP ENFRICL > TREEONBEIOOEEDLETEHT—YICE D&, IFLHERZHODIFIF
2ETHBENEZ > TWA, SEBEIZGR A ICE Y., SREDKE (12.5F5%01) LUBRIE2E TORREE
BACELTWS, RBEICIE. 74UV EVEBETL— NOESHABA M LIEEL SIERABAZTILL LI &'
WINTW3B[3,4], FZT. FEFTILERAW, 74 VEVETL— NOEHABEEILIC L BFE/NERINEZ
DOMRDOEBEEEE L. BRAMO L TEH/NY - OBEBE L EETEREBOSEFEEED, 55
NEEREHISFEEEORBEHO L — MERNMRLAENAEBE THE D, BEOILAEAAED T L — MEFH)
TTHRFEXELYEFRIDOHDOMENREE HDH B,

3. ARAM. EHRESTORANKE
BoONLETL—PMEARLAAEFRETEEOFHRETILEAWVWT, 7L— NABDBHEEL — M 25TE Lz, B
Rith 5 EBRAIOMBHNBEANITFATEBICS I Z2ILA-—BEREMRSND. 71 VEVETL — NATOET LA
BB EEEHIC, EAREZMDEETIX, RF—FTYROADZILFETRIND, T - @it & & ICHIRMAIS
NBERT, BMEETO714)EVETL— MNAKOGHIEE LBRAIE BEKIC. KEMBENQRISHIGEET
9., 5H25H. 6BTHOMEIIHRAFEDEMBETH DA, FTETRLUIKEMEDHAEE/NNY—V &
HMBWTHY., 74 VEVBRASTRBOBAEICEVWTHIEBEITARY & LTRBENEEDEEZLOND,

5| F >ck

[1] Hashima et al., Tectonophysics, 679, 1-14, 2016.

[2] Matsu’ ura and Sato, Geophys. J. Int., 96, 23-32, 1989.
[3] Nakamura et al., Bull. Soc. Geol. Fr., 26, 221-243, 1984.
(4] BiR, 5%, 96, 223-240, 1987.
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Room B | General session | SO6. Crustal Structure

[SO6]AM-1
chairperson:ryosuke Azuma(Tohoku University), Ryuta Arai(JAMSTEC)

Tue. Sep 17,2019 9:45 AM - 10:30 AM ROOM B (Symposium Hall, International Science Innovation
Building)

[S06-01] Anisotropic P wave velocity structure around the shallow plate boundary in
the northern Hikurangi margin
*Ryuta Arai1, Shuichi Kodaira1, Stuart Henrysz, Nathan BangsS, Koichiro Obana1, Gou Fujie1,
Seiichi Miura', Dan Bassett?, Dan Barker?, Rebecca Bell*, Kimihiro Mochizuki®, Team NZ3D (1.
JAMSTEC, 2. GNS Science, 3. Univ. of Texas, 4. Imperial College London, 5. ERI, Univ. of Tokyo)
9:45 AM - 10:00 AM

[S06-02] Seismic wave velocity structures in the Iburi region of Hokkaido, Japan
*Takahiro Shiina', Kei Katsumata?, Masayoshi Ichiyanagiz, Hiroaki Takahashi®, Ryoichi Nakamura'
, Aitaro Kato1, Mako thonoz, Hiroshi Aoyamaz, Ryo Tanakaz, Masamitsu Takadaz, Teruhiro
Yamaguchiz, Kazumi Okada?, Shin’ ichi Sakai', Satoshi Matsumoto®, Tomomi Okada®, Toru
Matsuzawa4, Shuichiro Hiran05, Toshiko Terakawae, Shinichiro HorikawaG, Masahiro Kosuga7,
Hiroshi KataoS, Yoshihisa Ii08, Airi Ngaokag, Noriko Tsumurag, Tomotake Uenom, the Group for
the Aftershock Observations of the 2018 Hokkaido Eastern lburi Earthquake (1. ERI, UTokyo, 2.
ISV, Grad. Sch. of Sci., Hokkaido Univ., 3. SEVO, Grad. Sch. of Sci., Kyoshu Univ., 4. RCPEV, Grad.
Sch. of Sci. Tohoku Univ., 5. Nansei-Toko Observatory for Earthquakes and Volcanoes, Grad. Sch.
of Sci. and Eng., Kagoshima Univ., 6. Earthquake and Volcano Reserach Center, Grad. Sco. of
Environ., Nagoya Univ., 7. Earthquake and Volcano Observatory, Grad. Sch. of Sci. and Eng.,
Hirosaki Univ., 8. DPRI, Kyoto Univ., 9. Department of Earth Sci., Faculty of Sci. Chiba Univ., 10.
NIED)
10:00 AM - 10:15 AM

[S06-03] Tomography and anisotropy in the 2018 East Iburi earthquake area
*Dapeng Zhao', Tao Gou?, Zhouchuan Huang?, Liangshu Wang® (1. Graduate School of Science,
Tohoku University, 2. School of Earth Sciences and Engineering, Nanjing University)
10:15AM - 10:30 AM

©Seismological Society of Japan
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Anisotropic P wave velocity structure around the shallow plate
boundary in the northern Hikurangi margin

*Ryuta Arai', Shuichi Kodaira', Stuart Henrys?, Nathan Bangsa, Koichiro Obana’', Gou Fujie1,
Seiichi Miura', Dan Bassett?, Dan Barker?, Rebecca Bell*, Kimihiro Mochizuki®, Team NZ3D

1. JAMSTEC, 2. GNS Science, 3. Univ. of Texas, 4. Imperial College London, 5. ERI, Univ. of Tokyo

HMEREAMEEOBEECHHREICIKET B-HD, INoa#FETBIERE LTE<AVLORTWL

%, TL— ML AHAHHOEBMELTIE, BEENT—YERWAESER Y vy T 1 VY ITBFEN S, BE
TERBOSKEAMEAENERDLIAAHTHTHEL MR > TEL (HIZIE, Tonegawa etal. 2017) , —
H. PEOEAMHEICITHEERT — 9 2AVEEBANRETH I, EEMN I7FO—EHitEER< &
multi azimuthZBICHN—FT 5T —9YDEBIFIFEAERINTE ST, HEKEPEAAHREE OBFRAE S
KABEHLZ W,

TE R RMBII 201 7TEEICHAR Z2—YV -V ROEMBEEE HERAT, Za2—Y -5V REEERA
HWDE VTV XFLIFAHTICTRRER SRTHERET —9 2 IE L, AEMESRISEERAL SFHELER
¥ CTOMEE T, BEERXAMIC60km, BEEITABICI4kmTH D, I DBEERICATIC2kmERTER L7
978 DEEMEST (OBS) T140,000A LD T 7 H Y RHIRDEHE NSRS Nz, T7H Y RIRIEIRTREE
BERICEBICABICERRIN2H, EAMMIRISE L Zmulti-azimuth® 7 —4 OERFITEHRI L 7=,
IDT—8tEy MCESTHEERNES S 7 B2 EAL. FAMEZRELEIRTPEEEREEHE L
oo BONLIRTPEEEETIHL, MMAROKEFT L — N LOHBEBEL L8 T L — MO INMEICHTIS
TREEEFEIESHE RS>, BEORINME (Barkeretal, 2018) & dT 2 &, ZOMERICIET
L—MERNSDDBMBNEREFETZEEAOND, RIS, LEEDIRTPEREETIOSFHEINE W
BDERBEESROBSEMBERDGIRARADAMAT EICHIELLE T3, EEBEIBEELAMKELET
e o, HIC, BIER EICERE L/ZOBSTZ DALMKEMENBRETHY ., RATHI%DPRERE
DAMEBAEDNGFEET DI DN o7z, —A. BELVBATREIOEAEHORFHIETPRICARS, &

fo. BELVYEATIIPEN L VEL GBS 28MNITIFRA CBBICERTZAME) AL 2 &EHHE

T-o REBBOE VSV FiLHAAHHETIE. BERE LR CERICIRERAZESTHNTE Y. borehole
breakout® 7 —4 MO RRKKEEMEAV BB L ZBEBLERT2AAICALL I ENHEALMIR>TWVWS, &
NODIERIS, PREEDODEAMERKBMICIET L — MNEFRAAHICERT ZEEEAGERMLTWS &E
ibhd,
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Seismic wave velocity structures in the lburi region of Hokkaido, Japan

*Takahiro Shiina', Kei Katsumata® Masayoshi Ichiyanagi?, Hiroaki Takahashi?, Ryoichi Nakamura
' Aitaro Kato', Mako Ohzono?, Hiroshi Aoyamaz, Ryo Tanaka®, Masamitsu Takada®, Teruhiro
Yamaguchiz, Kazumi Okada? Shin’ ichi Sakai', Satoshi Matsumoto®, Tomomi Okada®*, Toru
Matsuzawa®, Shuichiro Hirano®, Toshiko Terakawa®, Shinichiro Horikawa®, Masahiro Kosuga7,
Hiroshi Katao®, Yoshihisa lio®, Airi Ngaokag, Noriko Tsumurag, Tomotake Uenom, the Group for
the Aftershock Observations of the 2018 Hokkaido Eastern Iburi Earthquake

1. ERI, UTokyo, 2. ISV, Grad. Sch. of Sci., Hokkaido Univ., 3. SEVO, Grad. Sch. of Sci., Kyoshu Univ., 4. RCPEV, Grad.
Sch. of Sci. Tohoku Univ., 5. Nansei-Toko Observatory for Earthquakes and Volcanoes, Grad. Sch. of Sci. and Eng.,
Kagoshima Univ., 6. Earthquake and Volcano Reserach Center, Grad. Sco. of Environ., Nagoya Univ., 7. Earthquake
and Volcano Observatory, Grad. Sch. of Sci. and Eng., Hirosaki Univ., 8. DPRI, Kyoto Univ., 9. Department of Earth Sci.,
Faculty of Sci. Chiba Univ., 10. NIED

2018F9H6RICHEE LILBERIRREHE (M=6.7) PZDREIF, ThETEZIONTELREMED
HERETR (#15km) &Y ERWN20-40 kmIZ9 % % [Katsumata et al., 2019]. IR OFREICAIE
T2ABWIRE PO E T 3T TR FLEANAHRL TS Y, BI—BMOERSEE LTNSAT
W3, 207, LEERIRRISBMEITZD LD RIEEFHEICS T2EMRT IV NV AICEELHE
THh»dEEZLND. AMFETIE, LEEREIRAZFRDE LZBROERREREDHBAKE A
. ZLT, BoONAMEREREBEERN—RICILEERRRFHEEDOREA N X LPREEZSL—EDE
BHERMIBICEITETI M=V R EDEKRERET L .

Hh 2 SR FE 4 & D HETE I [EDouble-difference (DD) tomographyi% [Zhang and Thurber, 2006]% B\ =, ##
FHAR L2008 FE11 HOE M 52018FE11HSH X THOI10ERTHS. D> 5, 2018FIA7ANSAEITH
SHMHIEFIF2018FELiEERIRREMESREN /L —FICL > TITbh BRI TSI NAET —9 %
E0. FRALABIROBIIEENREN N3, BEENRN20DE93RTHS. MEHIFAEIRREE
AEEIOHAEH3,0891E, AEEKOHBHN805EE A4S, ¥/ =ZFa—RDTFRIEIM=2& L. PRESKEDEHR
AHEY EIFLHBTEFNFN209,009, 176,052TH 5. /-, DDF—4IFPJKT114,083, SIKT
104,348¢ 72> 7z. 7'V v RRERRIEERAAMIC7.5-15.0 km, EILAHMIC12.5-15.0 km, FE S HHAIE4.0-20
km& L7z, fIHiTRTTEERBEIFILEERFEMEXNUAREN Y Y —CHERAINTWRIL—F VEEE

[R - B, 1994] A R—UTEZT10 kmEUR A EH - fih [2009|DHEETCEZBRA-EDAFR L. BITER
DE Y IXCheckerboard resolution testx 175 Z & THEN O T-.

REIRI A A S AEIUARICHT T, MEROEEEFHIBEEICA X —S Sz, 205, HREMNEDEEE
BIEARMEMEICRETIEVWVHEBEBICHNT 3. £/, BEESILSEI40-70 kmiBEEZXTHfmL, FDTF
PRIZE (HEWAR) BITEC A%, ZOFBIETEIME DERICK Z2ERILBERIMDILHAH[e.g., Iwasaki et
al., 2004; Kitaetal., 2012]#R L TWB EEZZ 5N 3. I 5(C, LEBERIRRESHMEILZF D & S A BEERLE
REEREBOFEIKICAEBYT 2. SVWHA S L, PBIRRSHMEOERIEEDAZHA CTHEREENIHICELL
TW3EIICRAS. COMEREEERER (H2WVWEEFARELE) XFEFELICHHEL, REOLEHINZAHA
E—HTE. MROMEBETEREONSE LIS, mibICHUZFAHERIILEEFSHITOBFENLEETH
5. LD ->T, ABFOFKERIE, FTEMERILEBARMOER #ER & ¢ 2BMREEN BRI AICEVWTS
FRELTCHZEAERTEEDIC, LBERRRISHELSZOL D BAHEBSEBEICBARLEMETHS
EETRBT S, B, SRTEEBECOERBRELAToLER, BIRRBHEOAERIIESS L35
km&frorz, Fiz, BREFEM TIEPKRTS.5-7.2 km/si2E, S T3.0-4.0 km/sEEEELREE LN/, D
ZEND, PEIRREMED—EOMEFRSIIEE L CEMMBRALTRELALEEDTHEEEZLNS.
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Tomography and anisotropy in the 2018 East Iburi earthquake area

*Dapeng Zhao', Tao Gou?, Zhouchuan Huang?, Liangshu Wang®
1. Graduate School of Science, Tohoku University, 2. School of Earth Sciences and Engineering, Nanjing University

We used a seismic tomography method (Zhao et al.,, 1992, 2015) to investigate 3-D P and S wave velocity
(Vp, Vs) structures and Poisson's ratio images in the source area of the 2018 East Iburi earthquake (M 6.7)
in Hokkaido, Japan. We collected a large number of P and S wave arrival-time data from two groups of
earthquakes released by the Japan Meteorological Agency (JMA) Unified Earthquake Catalog, which were
recorded at 74 seismic stations belonging to the Kiban seismic network installed in southern Hokkaido.
One group contains 53,784 P-wave arrivals and 38,840 S-wave arrivals from 3073 local shallow and
intermediate-depth earthquakes during June 2002 to August 2018 before the East Iburi earthquake. The
intermediate-depth earthquakes mostly occurred in the subducting Pacific plate, providing very good ray
coverage in the mantle wedge beneath the source zone. The other group contains 8540 P-wave arrivals
and 6528 S-wave arrivals from 460 earthquakes that occurred in the crust and uppermost mantle (mostly
< 40 km depth) during 6-14 September 2018, including the mainshock and aftershocks of the East Iburi
earthquake. The picking accuracy of the arrival times is estimated to be "0.05-0.15 s for P-wave data and
"0.1-0.2 s for S-wave data. The 2018 Iburi mainshock occurred at the edge of a high-Vp (2-4%)
seismogenic zone. Significant low-Vs (-1 to -3%) and high Poisson's ratio (2-7%) anomalies are imaged in
and below the source zone and extend to the upper surface of the subducting Pacific slab, most likely
reflecting ascending fluids released by the slab dehydration. A high consistency between the fault plane
and the low-Vs and high Poisson's ratio anomalies indicates that the fluids may have entered the fault and
affected the rupture nucleation. A high-V (1-3%) anomaly is revealed in the fore-arc mantle wedge and
connects with the high-V seismogenic zone, probably reflecting a lithospheric fragment and contributing
to cool down the mantle wedge. We also apply the method of Wang and Zhao (201 3) to investigate the
3-D Vp azimuthal anisotropy structure in the 2018 Iburi earthquake area. The results reveal complex
seismic anisotropy in the crust in and around the source zone, which may reflect complicated stress
regime and strong structural heterogeneities there.

References
Wang, J., D. Zhao (2013). P-wave tomography for 3-D radial and azimuthal anisotropy of Tohoku and
Kyushu subduction zones. Geophys. J. Int. 193, 1166-1181.

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.

Zhao, D., H. Kitagawa, G. Toyokuni (2015). A water wall in the Tohoku forearc causing large crustal
earthquakes. Geophys. J. Int. 200, 149-172.
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[S06-04] Particle motion of Rayleigh waves in the ocean bottom : Effects of water
and sediment
*SHUN FUKUSHIMA1, KIYOSHI YOMOGIDA" (1. Hokkaido University, Graduate School of
Science,Department of Natural History Sciences)
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Sato', Naoki Uchida’, Ryota Hino' (1. Research Center for Prediction of Earthquakes and
Volcanic Eruptions, Graduate School of Science, Tohoku University)
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Particle motion of Rayleigh waves in the ocean bottom : Effects of
water and sediment

*SHUN FUKUSHIMA', KIYOSHI YOMOGIDA'

1. Hokkaido University, Graduate School of Science,Department of Natural History Sciences

REE DR D SHMRRBOMBKATEEEHET 2. REENMGIET 2 2 SEOMERECERED
DEBEN CNEFTRHVWLONTEZ R, ThEEFICL A ) —FEOBEEENISEER DI O TOMERERE
BEEHRETEDZENMSNT WS (e,g., Tsuboi & Saito,1983), L 1 1) —ROEMAXRIIEEBHROMERE T
DIRBLETEZRSIND 20, MHEEELY HXVEDOMMBRAISESICRENEV., BEFOHELFTCOY
1 MEEABEICTEMT 27010, BERMEIOKE S E TR OIRIEE, H/VIEARAWSNEH, EXRNICIZE
CRIETH S, \TFEDONETAEDBEMESTRMOFEEFEICL Y BEA COMERIHZLHAUAINELDIC
Y, LAY —ROERRLFELWEALITEEERY DDH B, LHrL., ELMES & BEMESTIX. BR
FENERLD-ODEARNERDZ I ENFEINDG, SSICHBEBTIHEBICPEEEPSEEENBELT S
B BEEBEOEAEADHEI+SICHRERINTULARL,

AR TIIFEEREZV /HEE LTRABEIOMA 5400 OBEETOL A Y —EOBEHAEEETE L, PREM
(e,g.,Dziewonski & Anderson,1981)ICIE3kmEX TEMNSENTWVWE D, BESOLPREMEBZEY RV
PREMICDOWTHEHERZEEL, BELHMES B LMEF TOBARDEVERIILE, ILISBEST
PREM & BA S FARWVWPREMZNZTNITEBIER & HRA 5500m £ THEE (PREMASPEREE #10%. SR
EA50%RPE L) 28D, BHARADOHEBEZRIILE, ThoD4DDETIVOEAE (RIR) &ABE=E
B (2R #RICRd., BELETOEBE (noocean) TIFAHEEEDHERTHLMNIINTWE LD I, HERB
3 EMEEREITERH20MULTEHIFIF—HRITHED L. BRGNS RSB, TROEREICERERELM
DBEOKEFNEHT 5, —H. BIAMLZE. MERER CRSICHLCT) A15HEIEISEABTIE
RKECBLTEHIREAHTIEHF Y ELIEAL, THIFMBEREORENRASEFICEVWTEREEL TIE/NME
W=HTHd, —H. BEACOEAXRILENGFETSE (KR . 2BPELEY,. XKELA>THY., B
NEL 2 EZDRFEIBRL, KEBICLERTETHNARELA>TWVWS, HEBEBOHEELERY, SAS=D
FRICPRE D EET 2B’ H D E ETHRD LI MBIRMNICKE L AZEHEEZIONE, THICHL

T, HEBEEBEAZSUBAICIE (R . BELEEELC LS IS, BAXREGNS LAY, ETENKRE ARG
Abh3a,

ZDEIIC, BEETCTRPEREELESERELEVEBELNH>TH, PERRELITNEET 2BKOUWRD
HIZ. ETFEIDNKRELLRZEEELH B,
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Phase velocity estimation based on spatial gradient of surface wave
arrival time of teleseismic earthquakes observed by S-net

*Akira Ishigami', Ryota Takagi'
1. Univ. of Tohoku

WERLEBREYL L — MNMEREICB T 2T RYBHOEROLDHICIE, HEREEEBENEELBRO—DIC
3. i, BEFEOMBEAMOREICLY, BABMAKEBE L TRAD I ENAREICAR > TE . A
RTIE, 201 1ERILHS KFF it ER ISR KR RMA AL R L - BAEE B EEZIRE AN
(S-net) DEBFT—4EAWVT, RILAXMIEETICHS T Z2REMBRMABEEL %, MHEIERBEOZERES
AR5 & THELL.

FRMTIC I INEEET CRESN/EMEIC L 2RABPREREZFERT 2. BRIEHEEXYZHRS D 5 UNEK DA
DEZEE#E, ETERS%EAWT, RayleighlRICDWTRTAIT 7. MFEIELinetal. (2009) ICHE
W, BITFIERUTOREY THD. £, HeE7 19 %A L -ERNEREZT (FTAN) #2170, &3
REBICMEEESBEREZESL. RIC, H2EHICEE L TZOEMBICS T2 KBRS TORERX % 2R
ICHRL T, EIERRIYY 751187k ZORERZIOARAZEFTEY % Z & TRayleighliFDRO—RR%&KH 2
ZENTE, AO—FRRAOHHEZEND Z & TRHEREN R LR/, ek LAE CRKOENT%=1T

W, 20-50sDEHIIC D WTEsZ EIChIBEE DA BT,

LFTCRREZFIBDS B, RARHBEEM@ENTICS TR UEREHEICIE, MBD2T DEEMOBEIEFET

3. —fRIC, EENLRMEEESBEREREL LTHA VI BEHBET S &N ThNs D, EEDABZE
EDBER S RBEOMEREREDENKE WEEP, MHMEICLZ2HENKREZVEEICE, Y17 L8%
BOoTHETZAREMLNDHD. AMRTIE, BEELTIMEREDHRERYVRLIBET 2 & TIOME
ERRRL=. =7, HIETIVEREBICSITBPREM 1 DEFILTE 2, ARMEERBITETV, SERSET
NMEEREDODBHRERSS. RIS, BONLUEERESBHEROFHEERY, ZThEROI1IL—> 3 VO
DEAESEIFE L THWTEREEBEMBTA1TY. COREARURLITYIZET, BRBICBVWT—ED
YA OB EBDIENTEL.

U LD TEONIAREREIL3.6-3.9km/sTH Y, RayleighiFDAIBEE & L TZYLELIEONE. I
HEEDRRBOMEERTZIENTE, AH45s5ICEVWTIIEEEEE THEIATTARTLOREER
EHIHERTE L., F, B @EPOEENAZFNEVIES S UOEOEBICHRTEEEARIT/NNY—VEHE
RTET-.

5113, SOMESINUEEEDOEBNI—V A TEEERMLAEEDTHZOD, TheBBFTLEL
HEDRDOI %, BITTH2HMEAEPT I ETEIDEVWEEZITWS, £, MMAIEERYY T555K
DEEAEEMEREDEE /NI —VICHEEZBEZ TWBHBEELHY, CHhICDODVWTHERETEITVW WSS
IZ, BELEOWMESHDT—YERAVWTLEROBNAITOZET, BELT TR ELEEDLLYLEVEREICS
ITBAEREY Y 74527, BITHMRIEBETVEZVWEEITWS.
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Investigating Japan Trench Outer Rise Structure off Sanriku and Miyagi
Using Multichannel Seismic Reflection Survey

*Ehsan Jamali Hondori', Yue Sun’, Hyun-Woo Youn', Katsura Kameo', Masanari Ashida', Juichiro
Ashi’, Jin-Oh Park', Tomoko Hanyuz, Ayanori Misawa®, Gou Fujie4, Seishiro Furuyama5, Mayu
Ogawa5, Keita Suzuki®, Akie Suzuki®, Waka Komatsu®

1. Univ. of Tokyo, 2. Kobe Univ., 3. Geological Survey of Japan, 4. JAMSTEC, 5. Tokyo Univ. of Marine Science and
Tech., 6. Nippon Marine Enterprises

Introduction

A number of historically large earthquakes with magnitude higher than 8 occurred in the Japan Trench
subduction zone, with the March 2011 Tohoku earthquake (M 9.1) being the latest one. Obana et al.
(2012) used ocean bottom seismograph observations after Tohoku earthquake and realized that the
mechanism of intraplate earthquakes beneath the outer rise of Japan Trench has changed at depths
below 20 km from a reverse faulting to a normal faulting pattern. Their observation suggested that the
stress regime of the Pacific plate has changed to a tensional stress down to a depth of 40 km after the
Tohoku earthquake. This could have a direct impact on the occurrence of the large normal faulting
earthquakes which could trigger a Tsunami. In order to investigate the detailed geological setting of the
outer rise of Japan Trench off Sanriku and Miyagi of northeast Japan, we have conducted a high resolution
multichannel seismic reflection survey in April, 2019.

Data Acquisition and Processing

We used research vessel Shinsei-Maru for survey KS-19-05 to acquire seismic reflection data along two
seismic lines. Line number 5 off Miyagi passes closely to the epicenter of Tohoku earthquake, and line
number 1 off Sanriku is in the northern part of the study area. A streamer was towed at a nominal depth of
6 m with 288 channels at intervals of 6.25 m to record the data with a maximum offset of 1800 m. Two Gl
airguns (2 x 355 cubic inches) at a depth of 5 m were fired simultaneously at shot intervals of 50 m and
37.5 mfor line 5 and line 1, respectively. The total length of seismic line was 100 km and 150 km for line
5 and line 1, respectively. Due to a problem with acquisition tools, the depth of streamer could not be
fixed in line 5 and a significantly strong swell noise contaminated the reflection data. Moreover, a large
amount of spike noise occurred due to the recording system issues, which demanded advanced noise
suppression methods. We used a time-variant band-limited envelope thresholding technique to suppress
the strong swell noise. The spiky traces were manually edited to be excluded from data processing, and
FX deconvolution filter was applied to further reduce the noise effect. Stacked sections and post-stack
time-migrated sections illustrated the high resolution subsurface structure of the Japan Trench outer rise.

Results and Future Work

We could recognize a horst and graben pattern which starts from the seaside and continues toward the
Japan Trench axis with clear associated normal faults. There are three major vertical displacements along
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line 5, the line close to the Tohoku earthquake epicenter, which are of significant importance for further
investigation. We also observed a series of horst and graben structures that are characterized by normal
faults with displacements of several hundreds of meters along line 1. We found slumping-like structure
containing turbidites in the major grabens, which we believe were produced by the normal faulting
earthquakes. Our future work is to apply advanced velocity model building and depth imaging techniques
including reverse time migration (RTM) for a detailed and more accurate imaging of the subsurface
structure.
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Faults mapping of outer rise earthquakes off the Japan Trench

*Shuichi Kodaira', Yasuyuki Nakamura', Gou Fujie1, Koichiro Obana’, Seiichi Miura'

1. Research Institute of Marine Geodynamics, JAMSTEC
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REYA L —>avEaRELEL, TOBER., 7L — MInfA WIS/ B R EEO EMEBE Y B
Rk EE S EEREN2H TICHRABFETRENM X —Y v I Shi, BER EmEmEITnehst Y kgD
EEILBBMETIREEREOC.SM (F9500m) ISETZHDEH D, £, BFEFREEMBEICAX—I VT
ENTVED, &ZBETAICTERBFHERLTVWS, —AT, HREA. RUOTY MUAICIZENRE %R
TR RREEIERATUWRL,

T =4 A TERBEINHMEEANORERL S ISR II0kmBE X CEMBHMEN HTAINTEY., ER
DD SMBOMERIZEE~T5 EHEINTWVWS, ZOREMNDEDICREEMERET — 9 5 5 (3%

A XY NMNIHOMBA X —UNFonabh >-aElErH 5, —FT. HEHRUIOSRSNBERAZIRE
L CEBTHRRASIN - EMERBE*TIAXCERT &, ERADAERLEE & LVWHIEERLTWS,

B, REERERET S HSRESNBTY ML ETHUS ENBOS . ROBENTIC S 52 OKE
OEAFIDBHIE, HEFHHERIES CFBORS HHAEORAT—9 ALV TT Y5 —5 1 XERIE
IYEVIETTHTVS, 5% CROOWBERICMT. SALUELOBRRMEEAVTTH5—51 X
EAEMBBEL & 2 BRABERET 2FETH .

© The Seismological Society of Japan - S06-07 -



806'08 Seismological Society of Japan Fall Meeting

Seafloor sediment thickness below S-net observatories revealed from
PS conversion wave at the sedimentary base

*Ryosuke Azuma', Ryota Takagi1, Genti Toyokuni', Takashi Nakayama', Syuichi Suzuki', Makiko
Sato', Naoki Uchida’, Ryota Hino'

1. Research Center for Prediction of Earthquakes and Volcanic Eruptions, Graduate School of Science, Tohoku
University
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LB KAPHEEHOERREBELRENZEATCORENBERFINDS. —H T, BETOREICIEHMEREE
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=3.9-6.2, R#Z4-98km) IZDWTPEMENZERIL, TN 5o OEERZ CREE AR A BREERH T

FrH—AHASTEICER L. hEREENERICEV -OHBBP CIHRGIIAEICEL., BlAET
DHBEBEB TOPSEHRIIPK R CRMNIEETKEFEHFICHS>bNd-d, BAaFvH—LETER

IEICE O —EDERECTIRECBANEZLEEHRBERLTIR AL, TREVERVERICHIR
IBOBKRY DD HI5EICIEEME L TRRL <.

S-net2 150 DB R T & ICPS-PEMEDTEEEZKRDFER, KFEESL—MLETIE 11-1.7WREET
Hol=h, EAMNETIZ 1.5-33WRELIHDEALEL, BEHONATRKENICERSDZ &N D
Dol SHIKKEFETL—METH>THAKXBELOVOHASRTI.3-1.58, TEBEBERATI.6-1.7%, B
BAAMTMINREERENMEE IS ICELLE. —FA, BARELISEE T2, RETFEREBERIIL
(T2FLLTF) 1o L TRIEmAHER (T2 L) TIRREXNHICERZENKREZ VL. MAT, REFEHOKE
1,00073,000mDEEHTIE, BEEOMNEDEPNHE MZ 7 (72.5-3.3%) HNSREDIEINT % =[EHH
SEMPICAN > TISHREREZ TR L, BIVAWCIKRELEI L. PS-PERZEICH L THBEBARDPKE
%2 km/s, SHEEE %EAIFETO0.6 km/s (Yamamoto et al., 2006) - JERIRE T0.25 km/s (Fujie et al.,
2016) &IRELHE LAHBEEE S OFIEFAIERE (FIZAE, Tsuru et al., 2002; Fujie et al, 2016;
Azumaetal., 2018) DIFEREBEMTH B L, EBODEL B> TWVWBIEMIE, BE NS 7o TEHhTORE
LEBRDEEERIBEENEE (Bassetetal, 2016) &b HWHIET 3. Lz >T, FRRICK Y HE
BOEBORINKREXET L — M EEERREOLES - FTETHR<, EANEPHTEHAS T 7 & =REHI
METERIFTFERAONEZEA VS,

AT DOPS-PERZDMIELE - i (2019) OHEEE HEHR—BT 2D, BE M 7PERPOERIRIC
IEPS-PERAIEDIE S5 D& (£0.06-0.17R1RE) # LB > TERZEANHY, AELLEILE - thEERQ
2N HD. T T, FHEOKEE2HRHDEFL,S 4 DORKHE (1-2, 2-4, 4-8, 8-16Hz) T
IVRO—TEEERDEE LIZEDEERRITEIERL, ARSIV LE - fhic X 258EE LB L
. TORR, ERFEDO—BN L WEEHP~ZFEHOER R TIEZPSEHIE DERAEZIIC S W T2-8 HzHH D
IRO—TRIEHIBEZICERT2DICH L, F—BDOKE WEKRHI~RIFHDOE R R TIEEHRDIEZ TR
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BICHRIEAMEM, BE S 7 TREFHE THENMREBEN ZHLRWMER H o . —REIC, PERIOSK
ANDOEHHEIF ETEFROMEREEIY SR MNDRESIEKEFETS. 405, PSEHROIRIBDARE S
p, HRE-EREROZFEEIY MR MPHBBABEDERICAY 55, LD >T, BRROBEERSD
ERZHBNZ 7, ZEA~BEH, B ETRIELZBETRERHEREIM YR INIEEZIONS.
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P and S wave tomography of the NE Japan forearc region using S-net
data

*Genti Toyokuni', Dapeng Zhao', Naoki Uchida', Takashi Nakayama'

1. RCPEVE, Tohoku University

The great 2011 Tohoku-oki earthquake (Mw 9.0) occurred off the Pacific coast of Northeast Japan, where
the Pacific plate is subducting beneath the Okhotsk plate. The S-net (the Seafloor observation network for
earthquakes and tsunamis along the Japan Trench) that initiated in 2016 is a large-scale, permanent,
ocean-floor seismograph network with cabled 150 stations, which covers a wide oceanic region off
Northeast Japan (Kanazawa, 2013). In this work, we study the 3-D seismic velocity structure beneath the
NE Japan forearc region covered by the S-net.

We have newly collected two sets of arrival-time data. The first set contains arrivals picked by our
technical staff, which include 36,002 P and 13,326 S arrivals of 241 local earthquakes recorded at the
S-net and other inland Hi-net stations. The second data set contains arrivals picked by the first author
(G.T.), which include 3,754 P-wave arrivals of 63 local earthquakes recorded by the S-net. Then the newly
picked data are integrated with the existing arrival-time data from 747 teleseismic events for P-wave and
643 teleseismic events for S-wave, as well as 2,528 local earthquakes recorded at 1,852 Hi-net stations
on the Japanese land areas (Liu & Zhao, 2016). These combined data are inverted to obtain new 3-D P-
and S-wave velocity models (Vp, Vs) beneath the entire NE Japan arc by using the tomographic method of
Zhao et al. (2012).

In this work we focus on the obtained 3-D images at depths < 80 km below the region covered by the
S-net. The major results are summarized as follows.

(1) The spatial resolution of the Vp and Vs images at depths of 5760 km beneath the S-net is greatly
improved.

(2) Prominent low-Vp and low-Vs anomalies are revealed in the off-lwate and off-Fukushima areas. These
features are consistent with those revealed by previous works (e.g., Zhao et al., 2011; Huang & Zhao,
2013; Liu and Zhao, 2018), suggesting that our hand-picked arrival-time data are quite accurate and
robust.

(3) A significant high-Vp anomaly is revealed along the Japan Trench especially beneath the off-Miyagi
region where the rupture of the 2011 Tohoku-oki earthquake (Mw 9.0) initiated, which may reflect that
the sedimentary layer is very thin there above the subducting Pacific plate.

References
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Room B | General session | SO6. Crustal Structure

[SO6]PM-1

chairperson:Tatsuya Ishiyama(Earthquake Research Institute, the University of Tokyo), Takashi
Tonegawa(JAMSTEC), Masanao Komatsu(Okayama University)

Tue. Sep 17,2019 1:30 PM - 3:00 PM ROOM B (Symposium Hall, International Science Innovation Building)

[S06-10] Receiver function imaging of the subducting Pacific plate beneath NE
Japan using offshore and on land seismic arrays
*Hyeleong Kim1, Hitoshi Kawakatsu1, Takeshi Akuhara1, Masanao Shinohara1, Ryota Takagi2 (1.
Earthquake Research Institute, The University of Tokyo, 2. Graduate School of Science, Tohoku
University)
1:30 PM - 1:45 PM
[S06-11] Crustal reflector and seismicity in Iwaki area
*Takashi Iidaka1, Shinichi Sakai1, Toshihiro Igarashi1, Kazushige Obara1, Aitaro Kato1, Tetsuya
Takeda?, Shigeki Nakagawa1 (1. Earthquake Research Institute, the University of Tokyo, 2.
National Research Institute for Earth Science and Disaster Resilience)
1:45 PM - 2:00 PM
[S06-12] Heterogeneous crustal structure offshore of the Ibaraki prefecture along
the Japan Trench
*Kimihiro I\/Iochizuki1, Tomoaki Yamada1, Masanao Shinohara1, Ryota Hinoz, Ryosuke Azumaz,
Yoshihiro Ito3, Yoshio Murai4, Kenji Uehira5, Toshinori Sato® (1. Earthquake Research Institute,
Univ. of Tokyo, 2. Graduate School of Science, Tohoku Univ., 3. Disaster Prevention Research
Institute, Kyoto Univ., 4. Faculty of Science, Hokkaido Univ., 5. National Research Institute for
Earth Science and Disaster Resilience, 6. Graduate School of Science, Chiba Univ.)
2:00 PM - 2:15PM
[S06-13] Seismic Source Fault Model for Kinki Region Based on Geologic and
Geophysical Data, Southwest Japan
*Tatsuya Ishiyama1, Hiroshi Sato', Naoko Kato', Makoto Matsubara®, Tomoko Elizabeth Yano?,
Susumu Abe®, Masanori Higashinaka3 (1. Earthquake Research Institute, the University of Tokyo,
2. National Research Institute for Earth Science and Disaster Resilience, 3. JGI, Inc.)
2:15 PM - 2:30 PM
[S06-14] The seismological structure about fault zone extending to the lower crust
in the northern Kinki district, southwestern Japan
*Shinya Katoh', Yoshihisa lio?, Takuo Shibutani?, Hiroshi Katao?, Masayo Sawada?, Kazuhide
Tomisaka? (1. Graduate School of Science, Kyoto University., 2. Disaster Prevention Research
Institute, Kyoto University.)
2:30 PM - 2:45PM
[S06-15] Detailed seismic velocity structure in focal area of the 2016 Central Tottori
Earthquake estimated using dense aftershock observation data
*Hiroo Tsuda', Yoshihisa lio?, Satoshi Matsumoto®, Shinichi Sakai* (1. Graduate School of
Science, Kyoto University, 2. Disaster Prevention Research Institute, Kyoto University, 3. Institute
of Seismology and Volcanology, Kyushu University, 4. Earthquake Research Institute, The
University of Tokyo)
2:45 PM - 3:00 PM
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Receiver function imaging of the subducting Pacific plate beneath NE
Japan using offshore and on land seismic arrays

*Hyeleong Kim', Hitoshi Kawakatsu', Takeshi Akuhara', Masanao Shinohara’, Ryota Takagi2

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

The seismogenic zone of NE Japan subduction zone locates at offshore, where in situ observation is only
possible with ocean bottom sensors. The seismogenesis of subduction zones has a close relationship with
the hydrous state of the subduction zone system, and water has been observed as a low velocity zone of
the subducting plate. Continuous imaging of the subsurface structure from the trench, crossing the whole
forearc, is important to understand the relationship between seismicity and seismic structure, as well as to
delineate the water transportation in subduction. On land, arrays from different institutes cover Japanese
islands densely enough to get good quality receiver function images. On the seafloor, several temporary
arrays of pop-up type ocean bottom seismometers were deployed over the years (e.g., Shinohara et al.,
2012, EPS). Furthermore, the ocean bottom cable network off the coast of NE Japan (S-net; Kanazawa et
al., 2016, SubOptic) has allowed a real-time and permanent observation on the seafloor from late 2016.
In this work, we conduct the receiver function analysis of those amphibious array data to produce
continuous receiver function images from ocean to land. To use the ocean bottom seismic data for
imaging, special care has to be taken for the effect of the low velocity sediment on top of the seafloor; an
extremely slow S-wave velocity (< 0.5 km/s) of the thin sediment causes a large delay in arrival times (e.g.,
~2 seconds) to the converted waves that may result in misplacement of an image if the effect is not
corrected. The common conversion point stacked images show a continuously dipping oceanic Moho
along profiles crossing ocean and land. Besides, the forearc part of the subducting plate shows a
signature of a low velocity layer above the oceanic Moho as land stations do. The result of this work
presents the first receiver function image in NE Japan using both ocean and land stations that shows
coherent structural signatures of the subducting oceanic plate.
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Crustal reflector and seismicity in lwaki area

*Takashi lidaka', Shinichi Sakai', Toshihiro Igarashi1, Kazushige Obara', Aitaro Kato', Tetsuya
Takeda?, Shigeki Nakagawa'

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

1) @EL®IC

20T TR ICHRE LRI A K FFPHELE, BHANEOMEFHIEIRE K EL L. Ih5DMEFEEID
ZlE, RAMAREFEHAMEBICHVWEIMDORAGHIEAELIEZEICARLTVWSREEZONS, LWh Xl
DMEFHICHSWVWTIE, R AR ERELERZKERL, HEMEMLAZ, LHL, ZOEHITWVWE
FICEAS MR > TWARL, RERKFMENITAT CIEBEREE S EEL, T OMigT6 0 RREDEFIhEER
MEH IR, WhEMIBTRE LAAMBAMEIIOWVWT, ZORBHAISRTEAISINZREEHEEZRS
&, VEDDRFEE LT 2BEORENERASINZ, TORREZARTHDE, 2 DDFBURIE, HRRMAIC
FETERAmEEFENSORETCHZ &M bh -7 (HH, BLHRX2018) ., HHE(2018)TIE, W
hEHEICHKE LAE S BRIFERDSRSEZREWT, HWVSPIEMITICL2REINSKRINTDOMNEDOHER S
ot

COMBOMEFRS O E LT, LEWBRTOREICIMA T, HRPETCEEELFFEARSNDZEN
Bifohd, ZOMBRPEHOFEEEIE, HEARNE S IZIE—HL, MRPEHOMETEE & KITHEE OBGKH
BWZ EDRTREBEINA, £, RERDIREAKRZWVWI &AL, MBRNORGTRITFEESATVEEBELILD
RESETH BN BRI N, RPHOMEFEAHBRPAUTREICL > TR I S-SRI N
(FH,2018) ., I, ZOMWFBOMR EEHMOMEFE S RMNE & DEFREZRANL, TOBEFBDOMEEE
&, REMARFEFEAMEICHVIAITBICERLEIAE > TWE, —EDFEIL, RESN/RETOREER
NDELTHFEY, HBERRARFEZROICLTRYVEAD LS ICHEFTHNERER>TWE I EN b o7z (BR
=, 2019) . COKDICHEFEE REBEOMEITFZELGERNHY, —EOHMEBFEINHRRRRA L
B L CWaAageEr s ni (Bkis - i, 2019) . EHH(2018)IC L > TRD SNz RFEIFILEI7TE X
TROHLENTWSBD, ZOIAITHMMETHIEFRTHY, MELRFEE DBEREZESNMCT Z7-HIC, 1t
BI7TELALICH T2 RFABOFEEDERELZPALMNMITEIENEETHDIEEZIObND, TDLHILAICDOW
T, BREOIAITRE LZEEROIIIEI7TELILOSRB R EZ AL, REEERET 278, HVSP &
RTICE BT ERWMEREE IR o7,

2) T LUEN

Wh E i T, 2012FICIEI37TELILICRE LAY =ZFa— RIULDHMEICOWTHRITES Z

Bot, AWASRISIE, ZoMigicERE L RSB S S Hi-net, F-netFO&BISEZB W=, ZOiignith
EEHE, LI TRET DES15kmELEDMHE S, 15kmh 530kmICFHEE T BB HROBMEDEE LR
bz, ZOMTTIE, HRREIHTHRELLI1SMELEOEE AW,

BITFIRIELLTOLSIC L, (1) BRI SBREEEEARET 5, (2) ZORED/NA—FT 4 VILE—2a V%l
R, PETHZDSETHEZNEPLNICT S, 3) REDEREZARS (RESNETHD I & 52HRT
%) o (4) BFUEE B WHVSP SEENTIC K U RSTE % KD 5,

3) R

BIERAERARBZEICE ST, RN—=F A4 ZILE—aveRHMTEELDS, BRI NBERITHMBERICEE
TREAADSODSEORFTETHZ Z &b h o, TOMIFTIE, ThFE TISHEVSP EZRBITICK 25EEL
SREmOBRENMTONTEY, LE7TEZF TCREBOFEENRSINATVWS (HH, B1LH#X2018) ., —
H, ZOMIFOMEFREIE, —LA30kn~50kmD=FF OB TERICRELTHY, TOMEFENIILE
J7TELALICE R 6N S, £/, ZOMBOMEFEHERFEE DBEARIATRBINTSY, ZOHERICI>TE
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A5 &, BEI7TEUILOBAIICEWTERNEOEEI/HININS,

SED@AT, TOVWHEME TREIREBWTHEVSP EZ@BTAS IR>7EZ 3, TNETROLNTVE
OB OILIEI7TEUILICE, REEIEET I EERINL, D &IF, ZOMBEICEVTIE,
EERSNERAREBICS WA HMBRARFEIFEET S EE2RLTVWS, ZORNEIR, KRIEOIRED
RKEWZ DS, HBRARERRETH ARSI TBINTWS, ZOMBOFRRLMETRE) & HRARAEE
DOEfREBEALMILTVL 2 &I, HMBRABEORERREEZZIATOLLIICEEREETHS,
fo, HRAREOMEMEESLZORGREBASMNMIL TV 2 &I, AEMEDRE X HZXLDERER
ICAIT-ERRRRFECHDEEZIOND,
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Heterogeneous crustal structure offshore of the |Ibaraki prefecture
along the Japan Trench

*Kimihiro Mochizuki', Tomoaki Yamada', Masanao Shinohara', Ryota Hino?, Ryosuke Azuma?,
Yoshihiro Ito®, Yoshio Murai®, Kenji Uehira®, Toshinori Sato®

1. Earthquake Research Institute, Univ. of Tokyo, 2. Graduate School of Science, Tohoku Univ., 3. Disaster Prevention
Research Institute, Kyoto Univ., 4. Faculty of Science, Hokkaido Univ., 5. National Research Institute for Earth Science
and Disaster Resilience, 6. Graduate School of Science, Chiba Univ.

RIKEH100 kmD BREEAVTIE, M7BBEIF20ERBBTRYRLEELTEL. ZOEREEIDIT
THONEBERECIEETIUREREDILAAA LB LUNIER I NLD, ZOMEIIM7REDEREL, S 4
nTuw7i (Mochizukietal, 2008) . F7-, BEMESRATHASNABINEES, ZORAAALELED
ICIEFDHELTWARWT ERBLNER ST, ThHDERMS, Mochizukietal. (2008) &, JLAHAATZE
WHEM7 8RR LIBED 7 AR F 4 £ > TWARWEEEM %2R L7=. Wang and Bilek (2011) &, ELA
HMARL T EICE T, LBRABERNICT SV Fv—ldEHRSh, LEN>TTL— MEREAIZTROY
HAIXIF—DEBRINABVEDIC, HEOAXZRMENRELLWVWTHIAEEEZRLE. EOHRIC
£oT, AEHTRAO-MENREELTWB I ENEALSHER >/ (Bl X IEMatsuzawa et al.,

2015 ; Nishikawa and Ide, 2018) . BEDMEMNS XA O—EF T, EZHLMETSE T — NMERBLE
EEOHBREE, MEREANZXLDOBBO-OICEEREETHS.

Za—Y—SVREEHREDE IS UENIAIAAHETIE, ZHRAMEZTHE 7L — MEROBIRMEHHE DL
BRENED SN TWS. flxiEWallace et al. (2016) (IBEH TOME - MBREBHEAWICE T, ZDE
TTRELAZRBELRZO—-2Y vy TOSBICKIIL, 20— )y FICHIF2ITRYEOFMLIHE LS
MLz ZOERERZE, 20— )y FICL BB TR IF, HhERESHAECEMKEANN SHSH
ICENIEAAATEBLERITZEIICHALTVWEZ &b o7, £/Toddetal. (2018) I, 4>
VERAHPIABETIEMDTER D, BRICH T I2MEFHNEHEL, LHEZOF:|HIILAFRAAIELREDE
ICRR> T TBIEEASNICLIZ. TNEDZ EDD, BTV FhIAFHBILEREICE T B ZHAME
FAE, TOTRYDHEEDEWVWEESICL, TL—MNERELORR S LGAAICOHBLTWVWEEEZILN
3. ERESHEEICLZ 7L — MEREOHRCPYEDRH ZFEMICEASMNCT B2 & T, SHRAHMEDR
EANZZXLDEREIRED Z ENEFINS.

FREMICRET 2 ARELRMENSAO-—MEXT, SHRLMBRINEOSNSABEHNAREBELNT

&, BEMESEIT7 AV AIRRZBVWOBEBEREN N ERDARRICA > TIThhTEL., IThbDiEs
AEORREZZTEHDZIEILEST, TL— MERADOBENS L UPHENBHOZEB OB EZELMNIT S
ZENTEDBEEZLNS. AFRTIZ201TF2RICABAZAWVWTIT > BEREDT — 9 i 2D, B
BEORBSHRECREREGLE, TL— NERBDOBENRHALERT 5.
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Seismic Source Fault Model for Kinki Region Based on Geologic and
Geophysical Data, Southwest Japan

*Tatsuya Ishiyama1, Hiroshi Sato', Naoko Kato', Makoto Matsubara?, Tomoko Elizabeth Yano?,
Susumu Abe®, Masanori Higashinaka®

1. Earthquake Research Institute, the University of Tokyo, 2. National Research Institute for Earth Science and
Disaster Resilience, 3. JGI, Inc.

LIS EHMBOFERBAART TIEFEMITICEER QR ~ILILRER DFEWTE & R ~RILRER DR
THEEABEICOH L. INOIEEH-BHNS L CPRIAERE - THFEHICKR S NHIBOMY = RERIC
ESE3 CEMERRS, 1991) . HMIHTIX1995FEERMEMELURICHS < ORFEMERENE
BEhTsY, BonRFESERTNEOBRICE DK ERMBETIILOHENTRETH D, F/o, TH
oI I 3BT - ERTROHERBALEC 2B L BIZIEHRR, 1993) . ZOEFIERAME D BERCRIRE D

TRYEEZHET D2 LTERATH S, I T, HEHTREICMB SN RFEMERENE S L 0EE)H
T - hEBE - - ERROBFICE D IBERMETV., ERMIFICHH T 2 EMBORRMEETTILOHE
FHrHAHTc, ARRTIEIEFELFBEICOVWTHIERT & &HIC, RELEET 5,

RFZHEEMBETIVOBE ERMBETIILOBRICEL. 1980FRLUEIER MBI TERINALEE
A EIREEREAIEL, BARRMABEHEOI Y /M ILEITo7-, REMEORIRICHI-> T, EX
BT SR - hEREREE Y —RTD5ADDT - 209D 1HERICINA THEERME (1993) &

N - =@ (1999) . Satoguchi and Nagahashi (2012)& Dt - BEFHHEOBRE - &2 8RBTz ¢t
IC. MEEEER, tEIES (2002) FOSEE - REMPOAME - ERICET 27— %25, £
. ENEET—9 (HWEREMRAEYY—RR013)4Y) BEALK,
WHECHIEENAFNET S AMINMBE CHA2REITMBFTIEEL CHEEL TS Y., AL’ ETELREE
MCDVWTIERELLFD>TWAEW, ZZ THMBFTOBENLEMRICOVWTEHEMICRIN I I 2BME L
T. MEEEMT 22018 TERIE L 250 MRERTEMEZREOKER (FLIFH, 2018) A 5. EEMAR
Biid KRB, STEICHAE CEN T IHEMBTHZ I L. FLEAMBHIIEARV LIKIFIEZEELRINE
HERTEEZOND, —H., WEKRE®EEET /I (Matsubara et al.,, 2017) ICE D < ARA WV DRTGHRT
|- MNEES L UOEBRA DXL (MR- v /,2018) IC&L2E. ABTHEB THZTEITMEB &
BHRBRANZALBEFE OHMEFHIEI10kmELRICBESNZDICH LT, BMBREOX WX LRER
DHEIIERAMBEOMEBEED THERBICAHLTHY., SADABTIMB CHZIERMESS., FAET
FICER T 2 BB CHIEEHASMBRO EBAICKET 2 THHETETIL (EBEIEN, 2007) &BA
MTHhs, ZDLIIC, BT - EENARMBTICOVWTIR., REGZMEZRES LUBEBREERICLS
hWEEE) - ERANZXL@BHIS, BA~PAECHIEN T VB CHZ2EENRFNBTENIIMHBETH
Y. EIREELSZOLLBAIICRET 2RAOHETIBEHESIND,

AIREFEDICIE, LB, £HMESICRRINIEILER - REROUMEL. E5-aEw. ~
- RERMBRICRRSNIRA~RIEFERDOET NETENNEZEL TOHLTH Y. ZOBENLRERITEH
Thd, LETHIE - £EHME %M I 2 KRR (Satoetal, 2009) OBRTERCEHEEST —4H

5, LETHTE - (LSFILMBINERMEB S I LAY R N v IV REBE2E T 2HETHD & (AL
IFH, 2018) . MAMBCEE-AWEBTEIRERDOHEL Y HILB L VPRICEY. TORIKHHL &IFIFINHT
BIERENBELMER ST, 2018F6B18HDKIRAFILEBDOHE (M6.1) DAL - REIK. I o5DEK
DTN RS 2 LETEEDILSBER TH 2L IFILUMEDORREREDICH =2, BRETBEDHE
KRIRFFALERDHE & DR ZFMICHRT 27-0IC1F, FHBEZREICE VILASFILEEA & OBENEHE
BICEHMICIBIET 22N ETH B,

S AN MBEREREEVY R BARAENT —9X—XDVDR, 2013;m &R, [KREBE , Al
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#t, 1993; AL, FEE - HEMRRRAETIHRSE, 3, 145-155, 2003; ALLIEH, FEE - HEHRRRERSE, 4,
155-162, 2004; ALLIEFH, BAMEBEFEMFEARFRE, S24-04, 2018; JEMEH KRR, #imBADERT

B, RERAZHIRE, 1991; Sato, H. et al.,, Tectonophysics, 472, 86-94, 2009; Sato, H. et al.,
Tectonophysics, 644-645, 58-67, 2015, 2015; Satoguchi, Y. and Nagahashi,Y., Island Arc, 21, 149-169,
2012; HIl - ZHEH, HE M, 105, 332-340, 1999; F/FH, MEBREZRETTOEZTARBRANE,
114-117, 1987.
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The seismological structure about fault zone extending to the lower
crust in the northern Kinki district, southwestern Japan

*Shinya Katoh', Yoshihisa lio?, Takuo Shibutani?, Hiroshi Katao®, Masayo Sawada?, Kazuhide
Tomisaka®

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

GNSSEAIIC & W FTR-ME 0§ AEFH(NKTZ) DEFEEHIHER S LT L 5 (Sagiya et al. 2000 Pure appl.
geophys), NKTZTIEM7U EDRBERENZ K RELTE Y. NKTZIZBARIEDREZADE - [SHDOER
PEFICEERBEALTVWREEZALNTWS, ZTD7H. NKTZOKEEBESHMICT 5 I &k, REEEA
DNE - WHHDEBCERDAN_IXLEEBRT BH-DICEETH D, IRTE. lio et al. (2002 Earth Planet Sci
Lett)iCk V. BIBTREBORAKICE Z2FHEEEDERICLVELO LHPHBRTOTARERENRELABEWV
SNKTZOREETILMRIESNTH Y., TOETFILTIREICK 2B EN TR OB R ZEERICE
FIICFEEL TWB I EPREEEZIONTWS,

IRE £ TO % (Katoh et al. 2019 JpGU) T, BAMEZ RV SERESEMBITOERN S, It A hILERD
TER R ICITEEEMMBTATF2) EALCET 265, ATFZOMEMNARICOAHEET 2 HEHESE
(reflector) BBES MMCA Y, I SICL Y —NBERA A=YV I T DreflectorMERIEEEDEVNETH S
AR H D EHHESI Nz, Th&Y. T DreflectorldATFZD FERIHFE AN DFHIER TH 5 & #ERD
IF. reflectoridlio et al. (2002)IC & > TIRIBS WM EREROREEBETHD EEZT, LML, L
V=NNERA A=V TICBWT, reflector® EETOMERIERE O ERE IS R ETERIT & BANALKE
KT oOND, reflectorO TR COREHTE ISP P RBAERTH o7z, TDD, AEAF Tldreflectork W) %
FEOEEE L UEMICKDZ 2B E L TRITEITR - 7=,

BRITFEEEISERIGERITE L Y —NBERA A=V VI Th D, SEREGERITTIE, BRI hAERD
O—4 SN % A— Y EDBER(codaQ) = HAWVWTIRIBOBEA TRV, 3DRYYFV I AT EHIET
reflectorDfIBA KD T WD, SERIVEBITICE WV TcodaQAEEBLR/IRS A —4 — 05D, ETHETIE
HEIN/ZcodaQDENBEE LK KDOENTWVWEINDHEEREEZITHR>TWREN o7z, ZIT. AR TIHHEES
N7=codaQDEE = HERM, SHETICFEML. HESIN/codaQDEEN B VKT % SIE R AT
ICAWE, RIS, BITHETOL Y—N\BEEA A =TV I T, THzETOEMBEDRFEEBEWVWTL Y —N
B EROTWED, AR TIHTHZULEOEREDEREA WS Z & TL Y —\EROMEREE RN ERHKHE
~NDREE % Fifreflectord FTEAZEMICKDH LS & L=,

LFROFEEZAVTHES NATEHMRICES T SMBFTRBOMEBZNEEICOVTERL, EHMAHILE

D TERHARICTFIET Breflectoridlio et al. (2002)IC L 2 ETILTREE SNZMEBF RO HEREETH D
NEIDEERT B,
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Detailed seismic velocity structure in focal area of the 2016 Central
Tottori Earthquake estimated using dense aftershock observation data

*Hiroo Tsuda', Yoshihisa lio?, Satoshi Matsumoto®, Shinichi Sakai*

1. Graduate School of Science, Kyoto University, 2. Disaster Prevention Research Institute, Kyoto University, 3.
Institute of Seismology and Volcanology, Kyushu University, 4. Earthquake Research Institute, The University of Tokyo

2016FE10H21HICEREFEICE VW TM6.6DME (RIREHIHE) ARELL, BROFESIEH
10km, EREEIZILA—FEERAAICEVZEBETNEB CH > 7=, AARTIE. TROWERESRAT
Bon/fzT—9%BHWVWT, hERERIN T/ 714 —ICSVAREDEREBICE T 2HMAMEREEESAIH
ElLl, AARTHEOLNARERBSEEETHRICLYEEINLZIRYDHCRAGELETEIET. AE
DREBREEER LT,

SNEARMMEORERKICE VT, RBRFE - AMKRE - REXFMEMRAAMEREAIIC L VAR hEER
NMTbhiz, MEFHOREIIAESEREDEHI0OB22BMS11A8HICHTTIThh, 3XOMES (XN
AEY, HEaER) 10m. 3RoMEE (MEFHELS. GSX) 1048, 1RO HEET (0.1EAMES) 494

DETEIEMNBRE SN, THROMMEETIZ2016FE12B12B F T, 3MOEST (GSX) F2017FE3B £ T, 3K
SHEE CGESMESH FREZTHANMMTONhTWS, MICIZ. T OEEBEHRSE2016FE10H22BL S
12B15BIERZ 15 kmEUR CTRELK14,166DMEDEREZ 7Oy b L, L. HIZ7OY NLEE
R, REEHRTEONET—92AVL, BRRETOY S Lhypomh (Hirata & Matsu’ ura, 1987) |

E-oTHRELEEDTH B,

WERERNES S 7 1 —@BITICIE, BREIROT—YICNA., 2ROEFHIADT—YHFALE, b
TS 74 —BOTOTZLELT, ¥TNVTAT7LYARNEYT S 74 —DTOTSLTHS
tomoDD (Zhang & Thurber, 2003) #FH L%, NEIV T 71 —BARDEIRA Vv NRN—U 3 VEIFTIE. ¥
HEICE 2 EEL LWMEAEZ DI ENEETHD, £IT. 1 RuBERELERMUBARBICHES 51
YIN—=T 3 VFETHBVELEST (Kisslingetal,1994) #FHAL. £ 2B 6 LWVWIRTEEESE. ERUE
HHOLDNLCOHEEL. ThO%E MNES ST 1 —BITOWEEEES, MHEERMEE L TERL .

BEREOA vIR—ravicky, ERENEERILED 2 yFIICKERTRYAPHEINT VWS (Kubo et
al., 2017) . AR TCEOSNIMEBELOEEBETIE. ZO2 yFIOKRIRYEIEEESEIC. TORBED

FTRYDKREL B> LBEEMEREFHICEECRHIELTWS, SREFHTHERIRNUNMERL, BEE
HTIANYDERIBEES NI EHNTERIND,

HWEE  [QRT. BABRERMARAICL 2 EEMERAROT -y 2FAIETWELEH L,
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Figure. 7'L— D xi1%.2016/10/22~12/151C 2R X 15 km A CHEA L 7= HIEE D
R R T, B3, SR R O R 2 5 5 X h o FERE A R 13 Ry HUR
HERHLER D AR TIC L 5 CMTHENT Dt R %2 2 7 /Kt D = A I3 ERI B Rl %
HO=AITEHHI N 2R
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Room B | General session | SO6. Crustal Structure

[SO6]PM-2

chairperson:Tatsuya Ishiyama(Earthquake Research Institute, the University of Tokyo), Takashi
Tonegawa(JAMSTEC), Masanao Komatsu(Okayama University)

Tue. Sep 17,2019 3:15 PM - 5:00 PM ROOM B (Symposium Hall, International Science Innovation Building)

[S06-16] Feasibility study on the waveform inversion to the OBS wide-angle seismic
data
*Gou Fujie1, Takeshi Sato?, Kazuya Shiraishi', Shuichi Kodaira', Eiichi Asakawa®, Nibe Takao* (1.
JAMSTEC, 2. Sapporo Regional Volcanic Observation and Warning Center, JMA, 3. JGl, inc., 4.
JAPEX)
3:15PM- 3:30 PM

[S06-17] Seismic velocity structure monitoring of the Nankai accretionary prism
from ambient noise correlations during Chikyu drilling
*Takashi Tonegawa1, Toshinori Kimura1, Kazuya Shiraishi1, Eiichiro Araki1, Masataka Kinoshitaz,
Yoshinori Sanada', Seiichi Miura', Yasuyuki Nakamura', Shuichi Kodaira' (1.JAMSTEC, 2. Univ.
of Tokyo)
3:30 PM - 3:45 PM

[S06-18] Underthrust turbidite facies affecting variation in interplate coupling along
the Nankai subduction zone
*Jin-Oh Park1, Tetsuro Tsuru® (1. Atmosphere and Ocean Research Institute, The University of
Tokyo, 2. Tokyo University of Marine Science and Technology)
3:45 PM - 4:00 PM

[S06-19] Relationship between three-dimensional detailed crustal structures and
very low frequency earthquakes in the Nankai trough off Kumano
*Kazuya Shiraishi1, Yasuhiro Yamada1, Masaru Nakano1, Masataka Kinoshitaz, Gaku Kimura® (1.
JAMSTEC, 2. ERI, University of Tokyo, 3. Tokyo University of Marine Science and Technology)
4:00 PM - 4:15 PM

[S06-20] Lithium isotope detects slab-derived fluids in spring water from the
Median Tectonic Line fault zone in Shikoku, Japan
*Yoshiro Nishio', Satoshi Tonai', Yu Inokuchi', Emika Nakamura' (1. Kochi Univ.)
4:15 PM - 4:30 PM

[S06-21] The velocity structure beneath the Aira caldera, deduced from the seismic
exploration (4)
*Hiroki Miyamachi', Reji Kobayashi', Hiroshi Yakiwara', Shuuichiro Hirano', Takeshi Kubo',
Naohiro Unno1, Takeshi Matsushimaz, Kazuya Uchidaz, Rintaro Miyamachiz, Hiroshi Katai3, Takuo
Shibutani®, Tsutomu Miura®, Jun Nakagawa3, ltaru Yanada®, Takeshi Tameguri3, Kosei Takishita®,
Kazuho Nakai3, Yusuke Yamashita3, Yuta Maeda®, Shinichirou Horikawa®, Kenjiro Mitsuhiro®,
Takashi Okuda4, Shuhei Tsuji4, Naoki Sogawa4, Kazuo NakahigashiS, Eiji Kurashimae, Tomoaki
Yamada®, Miwako Ando®, Shinichi Tanaka®, Satoshi kezawa®, Toshinori Sato’, Mare Yamamoto®,
Satoshi Hiraharas, Takashi NakayamaS, Ryusuke Azumas, Shuichi Suzukig, Tomoki Tsutsuig,
Ryuichi Takeig, Yuya Tadag, Hiroaki Takahashim, Hiroshi Aoyamam, Mako thonom, Takahiro
Shiina'®, Masamitsu Takada'®, Masayoshi Ichiyanagi'®, Teruhiro Yamaguchi'®, Chihiro Ito'°, Yuki
Susukida'®, Yoshio Murai'®, Tatsuya Nakagaki10 (1. Kagoshima University, 2. Kyushu University,
3. Kyoto University, 4. Nagoya University, 5. TUMSAT, 6. University of Tokyo, 7. Chiba University,
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8. Tohoku University, 9. Akita University, 10. Hokkaido University)
4:30 PM - 4:45 PM
[S06-22] P- and S-wave attenuation structures in the Ryukyu Arc, Japan
*Masanao Komatsu', Hiroshi Takenaka' (1. Okayama University)
4:45 PM - 5:00 PM
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Feasibility study on the waveform inversion to the OBS wide-angle
seismic data

*Gou Fujie1, Takeshi Sato?, Kazuya Shiraishi', Shuichi Kodaira', Eiichi Asakawa®, Nibe Takao®

1. JAMSTEC, 2. Sapporo Regional Volcanic Observation and Warning Center, JMA, 3. JGl, inc., 4. JAPEX

ATIREZ AWCBEMERBEREIBRETOMBRBEEZ A XA -V V755 > EEMRHNABFERTH

%, BEMEREIX. ETHLORMREMWBELMEST (N FOT7 4 V) THALBETOMERRAESH
EAA—IVTT BREGEMEIREMCS) &, BAICKE L BRMES(OBS) M EDERRT—4 AW TiH
BEREEBEEET ) VI T IBINEMEREICKIEI NS,

REESBREETCHTRERFNBE) ZA A -V VI TESDD, EFHLORFIRILF—IETVED
T0KmLUGEE WO ISREDA A=V VT IRBH TRV, —A., BIFEIEHEMCEAI NS B2 &EL -
WEREEATESLD, REGEICURBEHETAA—IY VI TES, LHL, —KRIC. BITET—4IXHE
FEOERGAREN SERH S TOGERB) DA E2AVWTETSN2ENZ L, 7K$Hﬁ®ﬁﬁ{%f§b€§ikmut@
EEBNRRENIRFEICLLLKRELLS

ZDRRERELHELEBZON,. BINETERAINZFEIGEERL THMTEEEZA XA -V I T 2ERA
YIN=U 3 VBRFETH B, BHA NN—2 3 VENE—RICABLEEGHEANNE L 5 7H. OBS%E
RW=BERITERE CIERAIZERZ % < X WAH, Kamei et al. (2013, EPSL) % Gorszczyk et al. (2017,
JGR) Zx EIEHEMRARBEHLRE N 5 71 TEME L 2TAHOBSIEE T — 4 (OBSHIEHMTkm)IC & > T, EFFAE
FICLEL TN ERIRE CTHEREERENET ) VI TEL I ENTRINBEDHTWS,

ZIT. BRIGEFHEEREENSERELAZZD0DEE. BB NZ 78(Kamei etal, 2013&RALRAE). F=
INERBTANE, CES L7 TAZOBSEITERET — Y ISEFA v N\—Y 3 VEBRFEEEAL. ZOAAM%IC
DWTHE L7z, ZDRER. BFA VA=Y 3 VEBTOERIIERBAERICL L TERANICESRIEETH S
MY TR, A A=YV T INEEEERIIRBEICE > TIRA SN 2 R MHEEBEOMERRNEL2HE S
FEBICIV—HERTIE, SHICREINODOREBERFIRFTETIEFAA IV IDNTERVWEEZTHRWLT
WBZERENRRBTE R, INSLDOBRIZOBSEITET — S ICERA v N\—Y a3V 2BRAT 5 & T, K
BEMEIRKECERTEIEERODTCERHBIEZEDTH S,

AEETIK, EEMNS 7E. FENEREIASICHITIRFEA vNN—Va VvEBITERARTEEEIC. 208
REREEAA =V VIR ELE L, OBST—9MITICHE T BRFA v\—=Y 3 VETFEOERAMICOWV

TERT D, T/, BBIZETAMNORERAEICEEDE, SERDBEHMBRIBESIZEEDEDREAEALLEIZDW
THLERT 5,
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Seismic velocity structure monitoring of the Nankai accretionary prism
from ambient noise correlations during Chikyu drilling

*Takashi Tonegawa1, Toshinori Kimura', Kazuya Shiraishi', Eiichiro Araki', Masataka Kinoshita®,
Yoshinori Sanada', Seiichi Miura’, Yasuyuki Nakamura', Shuichi Kodaira'

1. JAMSTEC, 2. Univ. of Tokyo

2018F10AMNBH2019F3AICHIF T, MBREIREM (52w D1 ICK > TEE M Z 7C00027. DHEHEINTT
b (BERRERZEHIGTE (IODP) HE358XM%EME) . I OIEHIFOBRMEEECHRE BV THINED
BEE=ZY )T %1T57=8, 2018FE11AH 52019FE58 ICH T TCO002FLH 5 #2800 mLLAIC6=. #

RA-10 kmfHEICARDBERMEEGTAZFZE L. (1)EEFOEBEERHREIOELER. 2) (5Z2w > KOOI TH
VEE. QEBELEMER (HhWHW] ASDITH U REDEHFZIE L (Kimura et al.

JpGU2019) ., AR TIE. IS DBEMEF ORI EFICHEEEBRETZEA L TRIEEOME =3

H. MIAICEZIT7AHVEFREEBRLTZENSDEEEZTV. S5, AEINZRIEEDAIE - RIEDERHE

ZLOBB|EZIRILT 5,

BEMES AN CBETHI00 M) ICRESNMBEFORE (/4 X) BHICHERRBERITZERLLE
23, 420 HzOFEHTCIBEDESZRBTE VWA I &b o, —2@O—4% ) —#EHIFD R IL

By hEHBBEDMLIICE>TELZ LEEICEET 2SR (Ev o FFIb: RYILEY NTHIEZTEEIT
ZEDEHRILIRE) T, £ -2l [5Z 5] ODTFIVRARATIRY— (MHOHERE) PHEHIESE D
FICE MBS Z2BRE T 5 ERMBPEZLEHLY S HICBETZ THEICERT PR THS, INLHHE
By 2ETE. RYIEY NOOGEROBERICEYRBITHIENARRIEEDD o7, KFRTIE, B
ETHORS T DREBEEFRICLTWS O, MFREICKDMEROAEZFERT 5,

CO002A. %@ %20 kmDAIFE (N302W) L£T, HhWVSHW] ICEBZIT7HYERENTTONZ, TNOLDEE

HEFFEFROKEBRDZR D &, PEISENTOMMNEICOIREEN S, SWHAICEF MR EmMN S0
PSRENEA R TE R, [BEw S ] OMAIREIESHEN) SB/AHEERERKE. 5Zw 5] ICLKP2ITHY
HENOCRBLHEEEBARRELETIE. BRI—BEFEARWVWETE, FEICIK U7 o4 X2EAT
BZENTER,

IS MEDOEREREEE DY INE RS 7-H. CO002F.H 5#93.7 kmBEL 7~DONET(Dense
Oceanfloor Network system for Earthquakes and Tsunamis)&8ls (KMD16) MKESTEEEFEAE AL, FDK
EORZEITRIITRYI YV %1To7, TDHER. KEDE (FE) APREVEZDIFINMNIVEZDED
ICHEART, REBEDIRENKELS BB I b >, TO—AT, ERORKHAELIIRE SN A

Mol TDIZER, BETODKENKREVWEZIBETICHFET 2MEREFENERAOEEIY M5 R
HPEFELTWBZEETREBLTWSHABEENH S,

$iEF : DONETOKEFSESFKEFHbOE TWEEEE L, £ [B5Zw 5] - Aoy - T&ZT
A1 DRAFRE DEEICBEER L EIFE T,
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Underthrust turbidite facies affecting variation in interplate coupling
along the Nankai subduction zone

*Jin-Oh Park1, Tetsuro Tsuru?

1. Atmosphere and Ocean Research Institute, The University of Tokyo, 2. Tokyo University of Marine Science and
Technology

Trench sediments get involved in subduction-zone processes such as interplate coupling and megathrust
earthquake generation. Although recent seafloor geodetic observations have revealed variation in
interplate coupling along the Nankai subduction zone, what constrains the variation is not fully
understood. Based on seismic reflection characteristics and drilling results, we mapped three Miocene
turbidite facies within the Shikoku Basin sedimentary section incoming to the Nankai subduction zone:
western turbidite (WT), central turbidite (CT), and eastern turbidite (ET). These turbidite facies are
apparently discrete, and also underthrust along the megathrust fault (i.e., décollement) immediately
beneath the overlying accretionary wedge. An inferred landward extension of the three turbidite facies
correlates well with the recent slip-deficit rates (SDRs) (Yokota et al., 2016) indicative of interplate
coupling. The "200-km-wide, sheet-like WT overlaps partially with a high-SDR region (SDR > 5 cm/yr). The
underthrust WT with possibly enhanced drainage could cause low fluid pressures and high effective
stresses in the footwall of the décollement, eventually affecting the high-SDR region. The “115-km-wide,
channel-filling CT is almost consistent with a moderate-SDR region (SDR > 4 cm/yr) between the
high-SDR region and patch. The underthrust CT deposited within erosional channels or isolated basement
lows may generate local compartments of excess pore pressure in the footwall of the décollement and
thus the moderate-SDR region, leading to segmentation of the neighboring high-SDR region and patch.
The "100-km-wide, sheet-like ET interbedded with thick hemipelagic mudstone facies coincides roughly
with another moderate-SDR region between adjacent high-SDR patches. The underthrust ET with the
less-permeable mudstone layer may cause relatively high pore pressures and low effective stresses in the
footwall of the décollement, and help low-coupling condition at the moderate-SDR region and thus
segment the two high-SDR patches. The shallow décollement with the high SDR in the WT region may be
associated with the tsunami earthquake generation.
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Relationship between three-dimensional detailed crustal structures
and very low frequency earthquakes in the Nankai trough off Kumano

*Kazuya Shiraishi', Yasuhiro Yamada', Masaru Nakano', Masataka Kinoshita?, Gaku Kimura®

1.JAMSTEC, 2. ERI, University of Tokyo, 3. Tokyo University of Marine Science and Technology

BN 7RBE T, BREMICIRYVRSINZEAMEDIELN. 20— Y v T4 Ry MOXREBERKIME
(shallow very low frequency earthquake, A& I&SVLFE) MENERAINTHE Y., TODREER P A H=
ZALIZDWTERT 27-ODRE - ARI/BAICITONA TV, ZOFT, ZRTREET—925 10, B
T L — NOBRPAINERESDOEREE & sVLFEDBERICD WTOFMARERIE T2 ICThhTuwaRn, K
METIE. REET—IBBAICL Y RBOREINLZRTHRBEES X —T &L EIC, BIEAT A MNED
S B A E & sVLFERE DBEREZRASMNMIT 5,

SRTHBEEDBTICAW T —2d. EE NS 7EFHICEVT2006FD=RTRETEMERETRE
INEEDTHZ, MEREFTOFMASRTHEREL LVRCERTZLD. 7Y ICBREBEESINE
EXAJL—2avaERL. 1 A—YRBEOHRE%ET>7% (Shiraishietal., 2019) . I TiE. AIfER >
ARNBOMEREEARETIEE L, $30km x12kmOEEDZRITRERA A —JICDWT, =L VR
B ERWAETERESOME S BORER, BFEHNR LEmETIANTEDRTA YV VEBHAREEToz, X
ICZ. Nakano et al. (2018)IC & 2sVLFEDCMTEHEFRICD W T, KEFA & REHHEDBootstrapiEIC & %
HEREICEDE, ERAEREOEEMNEVWVERDOA4ERN L., =R THEEBEE OFLET o7

T—YBRENOER. P—TVRATRAMNDOERET ZERMBOEEI=Y LY THMD, 7V¥—RZ X NFE
MOREBICIIEHORFEHI L VEARICAR>THEY., NSOV DNMIRAZTAKNEDT I Y FAY MNERE
TE2, "4V VEWMET /T ANTEIK, 2FE L THBHLAD SHARKRERRER > TILAEISER
NRERHTKMD 54.3kmETEHLCAS, 2L T, RETEECPHRMER TEBERE CET 5 —A. ARITIEE
HER CRMEN A F > T—EXR Q> THSEPNMNIBERICET 5, JEFRHR EEIE. ERIC2AENICIEE
SEERNEENSkMA 56.5kmE TR AR BHT, MBRHNOMEE (e.g, Tsuji et al,, 2009, 2013) IZHESE
RPRAIBEECTH D, HIC, WREEODRE, FAILTEOREREE, S FIEAKLMDEIBIC, BIEE
HWikmD) v OORESI N, Foo HEBRZEDOTHELU T TEINSINASVLFEDIF E A EIE. REBREN
1.62kmU T DBEE T, BF R EEAEEESH2kmDT7 VY —RA SR NEBYMOREBICABELTE Y, *
D% L HEEMHZD ) v DoALlicoHm L TW 5B,

MEEMRR EE DR ESVLIFEERD G S WHEENH 2 DL, EF iR EEmOMIRASVLIFEOFE LAY b
O—IIE2ERO—DOTHBIEETBLTWVWS, BREA N XLNMBEATEBE S#HEINE

SVLFE (Nakano et al., 2018) M%< (&, EFHHZEmMDY) v D OEMEZRLE LT, F=FHBEHBEDH
SRZTVY—RATANEBYMBOARIS T, TIANIEELISHBYHOT I FAY MNEFBALTRELT
WBATREMENEZ 5N D, S, sVLFEASUMEFR EEEL DE/RE I SISES BRI 22012, 7
RECAINERESORED=RTHRIERIMELRVERE LD,

HEE - KEFZRIL,. JSPSRIFFZEEARS (JP15HO05717) Ic&UHR— KR ENTWVWET,
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Lithium isotope detects slab-derived fluids in spring water from the
Median Tectonic Line fault zone in Shikoku, Japan

*Yoshiro Nishio', Satoshi Tonai', Yu Inokuchi’, Emika Nakamura'

1. Kochi Univ.

HEADL D RILAAAFICEWVWTIE, BEXZBELCTHTERISEASNILEETL— NS, HTRBOSEE
BEICL >TKABHEEIND (= ThK] PEITTS) « —H, KFRAALTL—POERIKRECERDK
TETL—RETAVEVEBETL— T, RKOBANKECELRS (B2, Ffs, 2010) . RLEA
TISEAROKEETL— ML, 1.3BFRIEEHLISBETEONLZLDERTH D, TD7H, RILBEXD
NIUFTHRICSET 2 X TORBMET, KEETL—MDSD MK XS IFEETET, NUFHRE THRHRAA
T, £V T L— MO SEERBRAKNIERIDZEDICHDE, —FH, AEEHEATICEARAD 714V EVET
L— Mg, 2FFRIICHBMREICESNOXEZEL, 207k, ARBEADKNIURHRICET % X TORI
MHT, 74 VEVETIL—MDS THK] MBLEI>TVWESZENFRINS, IO ML
&, BRIASERZZIFIEBREIELARWVESD, AmAAFIEIETIE, BITEROEESEICL>TTL— M5
BEINEKDA LRSS [KAb] PEHEETDIIENFREING, ZL T, ZOKITHBZEHNOEE%=
WoTHRIGEHLTWSEEZONS, ZOERLD, AEAERIENEE, TL— M SKHEINZKDHA
BEMRICHEEICELEIBRE WA %,

HMTOREIROBEMRICEVTIE, EXHERBERECHERNES T 7 1 —& W o LHIRYIEBENF
ENRABRY —ILTHBD, REOERMBEFET 5 2 & ITHEKYBENFETIIELL, 22T, HRTH
BT 2FKOMKEZLEMERFNNRE2HATEIET, JYBERRRERRAFEREEZ I E/HEFS
N3, LML, FHHROBREIMREITLR T Z2BRTHRKOEALEITZIENATERL, IThETH
BEROMIKCZREAEMRIIITONTEZ LD, KELOSFHASIN TWEGEHRNAHIKIEZIEZEDS < AP iFRK
BADREBERESZIT, FEHHETEOERERFD & IIREETH > 72, GEHRAMKEREY —ILOFT
B, N LARMKEBEZEIRICGEADHZENDRWD, ¥V MULEROORBICBNEZY—ILTH>T, A7
TRERDEEERETZIEETERY, ZOEHAT, TNETEKAHOFISASTEERSEFET
T KL FR I R N,

REBWIILAYEEBTRTHSD ) FoL (L) 1F, KIZDESNPTWVWITERD 1 DTHD, BAZSLKA
WILGEEN ER T3 EHIC, KABRPOLIEENBREICER T 3, ERISHIIIKDOEL D BEBELMEERL TV
HWHRIKICEEARZ &, BRKGLESEERERLAKOLIEEIZIBRICE WV, MRKESEEZRER L IEERR
EDOLIREDENMBH TRKE WY, HRKEADEEIZLIDIZEIFMDITRICLERZ &IE BTN I W, i
FRICDESI NPTV, LUADOTILA ) EBTHROEBELLZFHTH D, Lkto7ILAY £ET
REBR>TBTRORERMMAGL (L/SL) 2FBATEIENTES, KEEANRETIRICBEWVWT, &
AEDRINEBEIE L B IF EKZ A_&i@ LI/ LitbIE RIS L8 ADEISED E, AADEREE DHEE % Al e
ET5, BICABRICKIUABEELAVEEIEICEWTIE, BONERBEREENSHEOEBREEAMETZ T
ENTES, TOEIITEERREDBARY —ILERBLAMEIEBETH DD, REXTOMIERETH >
728, MBI EEBICHRZ EBONZARIEEST T W,

FRESRIIBAENICE T 2REEENRMBETD 1 DTH 2, MEFTIIHTRROREDOLERKE LT
HFIh, LYUFBHEOREERETEZ S, AR T, AEBAFIEBTLERT 2R 5 TREREEFIC
MHERREESRDOEDFE KRN SRET 5 & E2HAAT, TORBR, HEDHFRESERMIEDFEKADLIER
STREBETCHDZIEDNRATCEL-ODERARERKRTHBT 5,

SEHL - FILf(2010) #2112, 205-223
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The velocity structure beneath the Aira caldera, deduced from the
seismic exploration (4)
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P- and S-wave attenuation structures in the Ryukyu Arc, Japan
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WERBALE. HESNEQ OEBMAHLY, UTDZ EADN 7. il NS 7P AILEEHSEF A this
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Zhaoetal. (1992, 1994)iIc &k 30— R&FRALZF L.
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Fig. 1: Events and stations in this study. Colored circle Fig. 2: Q% structure along a curved surface located 5
and triangle indicate the epicenter and the station, km above the PHS plate. Black rectangles show SSEs
respectively. Color of each circle denotes the depth of estimated by Nishimura (2014). Dashed lines are
the event. contours of top of the PHS plate with intervals of 20 km.
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