Thu. Oct 14, 2021

ROOM D

Room D | Regular session | SO6. Crustal structure
AM-1

chairperson:Ayako Nakanishi(JAMSTEC)
9:00 AM - 10:30 AM ROOM D (ROOM D)

[S06-01] Rayleigh wave phase velocity estimated from
Distributed Acoustic Sensing records using
seafloor optical fiber cable system off Sanriku
OShun FUKUSHIMA', Masanao SHINOHARA?,
Tomoaki YAMADA?Z, Kiwamu NISHIDAZ?, Akiko TAKEO?,
Kiyoshi YOMOGIDA® (1.Department of Earth and
Planetary Science, The University of Tokyo,
2.Earthquake Research Institute, The University of
Tokyo, 3.Hokkaido University,Graduate school of
Science,Department of Natural History Sciences)

9:00 AM - 9:15 AM

[S06-02] Temporal variation of seismic velocity structure
at the top of the overriding plate off Tohoku
region derived from the continuous records of S-
net
OTakashi Tonegawa1, Ryota Takagiz, Kaoru Sawazaki3,
Katsuhiko Shiomi® (1 JAMSTEC, 2.Tohoku Univ.,
3.NIED)

9:15 AM - 9:30 AM

[S06-03] The crust and uppermost mantle structure
across the central part of the NE Japan Arc
revealed from the 2019 onshore seismic
refraction/wide-angle reflection profiling
OTakaya IWASAKI', Hiroshi Sato®3, Eiji Kurashimo?,
Hirokazu Ishige4, Hidehiko Shimizu4, Tatsuya Ishiyama
2, Takashi Iidakaz, Masanao Shinoharaz, Shinji
Kawasaki4, Susumu Abe4, Naoshi Hirata®?

(1.Association for the Development of Earthquake
Prediction, 2.Earthquake Research Institute, the
University of Tokyo, 3.Shizuoka University Center for
Integrated Research and Education of Natural Hazards,
4.JGl, Inc., 5.National Research Institute for Earth
Science and Disaster Resilience)

9:30 AM - 9:45 AM

[S06-04] Lithosphere- asthenosphere boundary beneath
the Sea of Japan from transdimensional inversion
of S receiver functions
OTakeshi AKUHARA1, Kazuo Nakahigashiz, Masanao

Shinohara1, Tomoaki Yamada1, Hajime Shiobara1,

©Seismological Society of Japan

Seismological Society of Japan The 2021 SSJ Fall Meeting

Yusuke Yamashita3, Kimihiro Mochizuki1, Kenji Uehira®
(1.Earthquake Research Institute, The University of

Tokyo, 2.Tokyo University of Marine Science and
Technology, 3.Disaster Prevention Research Institute,
Kyoto University, 4.National Research Institute for
Earth Science and Disaster Resilience)
9:45 AM - 10:00 AM

[S06-05] A New PHS slab Model beneath the Tokyo
Metropolitan Area Based on 3-D P-wave
OMotoko ISHISE’, Aitaro Kato1, Shin'ichi Sakai1,
Shigeki Nakagawa1, Naoshi Hirata? (1.Earthquake
Research Institute, The University of Tokyo, 2.National
Research Institute for Earth Science and Disaster
Resilience)
10:00 AM - 10:15 AM

[S06-06] Improved configuration of subducting Philippine
Sea Plate from the Suruga Trough beneath the
Tokai region, central Japan
OMakoto MATSUBARA', Katsuhiko Shiomi', Hsatoshi
Babaz, Hiroshi Sato3, Takahito Nishimiya4 (1.National
Research Institute for Earth Science and Disaster
Resilience, 2.Department of Marine and Earth Science,
School of Marine Science and Technology, Tokai
University, 3.Earthquake Research Institute, the
University of Tokyo, 4.Meteorological Research
Institute, Japan Meteorological Agency)

10:15AM - 10:30 AM

Room D | Regular session | SO6. Crustal structure

AM-2

chairperson:Motoko Ishise(Earthquake Research Institute, The
University of Tokyo)

11:00 AM - 12:15 PM ROOM D (ROOM D)

[S06-07] Crustal thickness of the Philippine Sea plate and
slab in and around the lzu collision zone, Japan
ORyou HONDA, Yuki Abe', Motoko Ishise?, Shin'ichi
Sakai3'2, Yohei Yukutakez, Ryosuke Doke' (1.Hot
springs research institute of Kanagawa prefecture,
2.Earthquake Research Institute, The University of
Tokyo, 3.Interfaculty Initiative in Information Studies,
The University of Tokyo)
11:00 AM - 11:15 AM

[S06-08] Constructing a 3D seismic velocity and density
model of the Nankai Trough
OAyako NAKANISHI', Yanfang Qin’, Xin Liu', Gou

Fujie1, Katsuhiko Shiomiz, Shuichi Kodaira1, Narumi
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receiver functions inversion
OAdmore Phindani MPUANG "2, Takuo SHIBUTANI?

Takahashi1'2, Takeshi Nakamura®, Toshiya Fujiwara1
(1.JAMSTEC, 2.NIED, 3.CRIEPI)

11:15AM - 11:30 AM (1.Graduate School of Science, Kyoto University ,

[S06-09] Detailed P-wave velocity structure derived from 2.Disaster Prevention Research Institute, Kyoto

marine controlled-source seismic survey off University)

Cape Muroto Nankai Trough 1:45PM - 2:00 PM

OGou FUJIE1, Ryuta Arai1, Kazuya Shiraishi1, Yasuyuki

Room D | Regular session | SO3. Crustal deformation, GNSS, and gravity
PM-1

chairperson:Tomokazu Kobayashi(Geospatial Information

Nakamura1, Shuichi Kodaira1, Yuka Kaiho1, Koichiro
Obana’, Seiichi Miura' (1.JAMSTEC)

11:30 AM - 11:45 AM Authority of Japan), Yusaku Tanaka(Earthquake Research

Institute, University of Tokyo)
2:00 PM - 3:00 PM ROOM D (ROOM D)

[S06-10] Subduction structure in the Hyuga-nada

subduction zone inferred from dense active-

source seismic surveys and its relation to slow [S03-01] Detection of small crustal deformations in a wide

earthquake activity area using spatiotemporal functional model of

T nii i Mt sl . 1
ORyuta ARAI', Seiichi Miura’, Yasuyuki Nakamura’, post-seismic deformation after the 20711

Gou Fujie1, Yuka Kaiho1, Shuichi Kodaira1, Kimihiro Tohoku-oki earthquake

. 2 . 2 i3
Mochizuki®, Rie Nakata®, Kyoko Okino™ (1.Japan OSatoshi FUJIWARA!  (1.Geospatial Information

Agency for Marine-Earth Science and Technology, Authority of Japan)

2.Earthquake Research Institute, The University of 2:00 PM - 2:15 PM

Tokyo, 3.Atmosphere and Ocean Research Institute, [S03-02] Slow crustal deformation observed together with
The University of Tokyo)

11:45 AM - 12:00 PM

earthquake swarm in Noto peninsula

OYusaku TANAKA', Takeshi Sagiya' (1.Nagoya
[S06-11] High-Resolution Seismic Imaging of the Univ.)

subducting Kyushu-Palau Ridge in the Hyuga-
Nada in relation to the 2013 and 2015 tectonic

2:15PM - 2:30 PM
[S03-03] Detection of shallow SSE off the Kii Peninsula by

tremor distributions onshore borehole strainmeter

1 [ 1 e s . .1
OvYanxue Ma, Rie Nakata ', Kimihiro Mochizuki, OSatoshi ITABA, Kazuaki OHTAZ, Hiroshi HASEGAWA?

(1.AIST, 2.NIED, 3.JMA)
2:30 PM - 2:45 PM

Seiichi Miuraz, Yasuyuki Nakamuraz, Ryuta Arai2, Gou

Fujiez, Yuka Kaihoz, Shuichi Kodaira® (1.Earthquake

Research Institute, The University of Tokyo, 2.Japan
Agency for Marine-Earth Science and Technology)

12:00 PM - 12:15 PM

[S03-04] Slow-slip events of one-hour duration
OAkio KATSUMATA', Kazuki Miyaoka®, Takahiro

Tsuyukis, Satoshi Itaba4, Masayuki Tanakas, Takeo Itos,

Akiteru Takamori?, Akito Araya® (1.Univ. of Toyama,
2.ERI, Univ. of Tokyo, 3.JMA, 4.AIST, 5.MRI, JMA,

Room D | Regular session | SO6. Crustal structure
PM-1
chairperson:Yusaku Tanaka(Earthquake Research Institute,

University of Tokyo)
1:30 PM - 2:00 PM ROOM D (ROOM D)

6.Nagoya Univ.)
2:45 PM - 3:00 PM

Fri. Oct 15, 2021
[S06-12] Three-Dimensional Seismic Attenuation Models

for Central Nepal ROOM D

OChintan Timsina', James Mori2, Masumi Yamada® - - -
Room D | Regular session | SO3. Crustal deformation, GNSS, and gravity

AM-1

chairperson:Fumiaki Tomita(IRIDeS, Tohoku University), Yuto

(1.Graduate School of Science, Kyoto University,

2.Disaster Prevention Research Institute, Kyoto
Nakamura(Hydrographic and Oceanographic Department, Japan
Coast Guard)

9:00 AM - 10:30 AM ROOM D (ROOM D)

University)
1:30 PM - 1:45 PM

[S06-13] Extinction in genetic algorithms: application to

[SO03-05] Spatial and temporal characteristic of the early

©Seismological Society of Japan



afterslip following the 2011 Tohoku-Oki
earthquake deduced from onshore and offshore
geodetic data
Putra MAULIDA', OYusaku OHTA', Ryota HINO,
Takeshi IINUMAZ, Ryoichiro AGATAZ (1 .RCPEVE,
Graduate School of Science, Tohoku University,
2.JAMSTEC)
9:00 AM - 9:15 AM

[SO03-06] Spatio-temporal evolution of the slow slip event
in Kumano-nada occurred during December
2020 to January 2021
OTakeshi Iinuma1, Eiichiro Araki1, Ryoichiro Agata1,
Yojiro Yamamoto1, Toshinori Kimura1, Yuya Machida1,
Keisuke Ariyoshi1, Tsuyoshi Ichimuraz, Takane Hori1,
Syuichi Kodaira' (1.Japan Agency for Marine-Earth
Science and Technology (JAMSTEC), 2.Earthquake
Research Institute, The University of Tokyo)
9:15 AM - 9:30 AM

[S03-07] Seafloor crustal deformation off the east coast of
Izu-Oshima volcano using the Long-Term Ocean
Bottom Pressure Recorder
OYuya MACHIDA1, Shuhei Nishida', Hiroyuki
Matsumoto’, Eiichiro Araki' (1.JAMSTEC)
9:30 AM - 9:45 AM

[SO03-08] Application of a method for detections of slow
slip events in Nankai region using ocean bottom
pressure recorded by the Dense Oceanfloor
Network system for Earthquakes and Tsunamis
(DONET)
OTomohiro Inoue1, Yoshihiro It02, Tatsuya Kubota3,
Katsuhiko Shiomi3, Kazuaki Ohta® (1.Division of earth
and planetary sciences, Graduate school of science,
Kyoto University, 2.Disaster Prevention Research
Institute, Kyoto University, 3.National Research
Institute for Earth Science and Disaster Resilience)
9:45 AM - 10:00 AM

[S03-09] GNSS-Acoustic observations using a Wave Glider
and the recent seafloor crustal deformation off
Tohoku
OFumiaki TOMITA1'2, Takeshi Iinumaz, Motoyuki
Kido1, Chie Honsho3, Yusaku Ohta3, Tatsuya Fukuda?®

(1.IRIDeS, Tohoku University, 2. JAMSTEC, 3.Graduate

School of Science, Tohoku University)
10:00 AM - 10:15 AM

[SO03-10] Time stability of sound speed structure affecting

the GNSS-A seafloor geodetic observation and

©Seismological Society of Japan
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observation accuracy

OYusuke YOKOTA!, Shun-ichi Watanabe?, Tadahi
Ishikawa?, Yuto Nakamura® (1.Institute of Industrial
Science, University of Tokyo, 2.Hydrographic and
Oceanographic Department, Japan Coast Guard)

10:15AM - 10:30 AM

Room D | Regular session | S11. Various phenomena associated with
earthquakes

AM-2

chairperson:Shigeki Nakagawa(Earthquake Research Institute,
the University of Tokyo), Tomomi Okada(Tohoku University)
11:00AM -11:15 AM ROOM D (ROOM D)

[S11-01] Turbidity current associated with 2003 Tokachi-
oki earthquake recvisited
ORyoichi IWASE" (1.JAMSTEC)
11:00AM -11:15 AM

Room D | Regular session | SO2. Seismometry and monitoring system
AM-2
chairperson:Shigeki Nakagawa(Earthquake Research Institute,

the University of Tokyo), Tomomi Okada(Tohoku University)
11:15AM - 12:15 PM ROOM D (ROOM D)

[S02-01] An investigation of mechanical characteristics of
energy source in seismic reflection survey using
underwater speaker
OKazuki Takanaka1, Rema Kurosawa1, Tetsurou Turu'

(1.Tokyo university of Marine science and
Technology)
11:15AM - 11:30 AM

[S02-02] Long-term test for practical mobile tilt
observation at the seafloor off Boso Peninsula 2
OHajime SHIOBARA', Toshinori Sato?, HyeJeong Kim',
Yuki Kawano1, Haruka Nagai1, Aki Ito3, Masanao
Shinohara1, Hiroko Sugioka4 (1.ERI, Univ. Tokyo,
2.Chiba Univ., 3.JAMSTEC, 4.KOBEC, Kobe Univ.)
11:30 AM - 11:45 AM

[S02-03] To what extent can stationary seismic
observation network detect small landslides
using short-period seismic waves?

Olssei DOI'", Takuto MAEDA?, Aitaro KATO?®, Tetsuya
TAKEDA?, Hidehiko MURAO® (1.Disaster Prevention
Research Institute, Kyoto University, 2.Graduate
School of Science and Technology, Hirosaki University,
3.Earthquake Research Institute, The University of
Tokyo, 4.National Research Institute for Earth Science

and Disaster Resilience, 5.Murao Chiken)



11:45 AM - 12:00 PM

[S02-04] Development of multi-platform next-generation
WIN system (1)
OShigeki NAKAGAWA', Hiroshi AOYAMAZ, Hiroaki
TAKAHASHI?, Takuto MAEDA?, Naoki UCHIDA?, Mare
YAMAMOTO?, Kazuo OHTAKE®, Hiroshi TSURUOKA',
Yosuke AOKI', Yuta MAEDA®, Shiro OHMI’, Haruhisa
NAKAMICHI”, Makoto OKUBO?, Takeshi
MATSUSHIMA®, Hiroshi YAKIWARA'®, Katsuhiko
SHIOMI"", Kenji UEHIRA"", Hideki UEDA"", Kazuki
MIYAOKA'?, Koji TAMARIBUCHI'3, Ryou HONDA'™,
Shutaro SEKINE'® (1.Earthquake Research Institute,
the University of Tokyo, 2.Hokkaido University,
3.Hirosaki University, 4. Tohoku University, 5.Systems
Design Lab, the University of Tokyo, 6.Nagoya
University, 7.Kyoto University, 8.Kochi University,
9.Kyushu University, 10.Kagoshima University,
11.National Research Institute for Earth Science and
Disaster Resilience, 12.Japan Meteorological Agency,
13.Meteorological Research Institute, JMA, 14.Hot
Springs Research Institute of Kanagawa Prefecture,
15.Association for the Development of Earthquake
Prediction)

12:00PM-12:15PM
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University)
2:00 PM - 2:15 PM

Room D | Regular session | S14. Earthquake prediction and forecast
PM-1

chairperson:Fuyuki Hirose(Meteorological Research Institute)
2:15PM - 3:00 PM ROOM D (ROOM D)

Room D | Regular session | SO2. Seismometry and monitoring system
PM-1

chairperson:Satoshi Katakami(Center for Railway Earthquake
Engineering Research)

1:30 PM - 2:15 PM ROOM D (ROOM D)

[S02-05] Seafloor seismic observation using long-distance
DAS technology
OHiroyuki MATSUMOTO, Eiichiro Araki', Takashi
Yokobiki', Kinzo Kishida?, Daiji Azuma® (1.JAMSTEC,
2.Neubrex Co., Ltd.)
1:30 PM - 1:45 PM

[S02-06] Long-period noise reduction on fiber optic
distributed acoustic sensing (DAS)
QEiichiro ARAKI1, Takashi Yokobiki' (1.JAMSTEC
IMG)
1:45 PM - 2:00 PM

[S02-07] Long term DAS acquisition using Toyohashi-Oki
seafloor cable
OToshinori KIMURA', Eiichiro Araki', Takashi
Yokobiki1, Koshun Yamaokaz, Shuhei Tsujiz, Toshiki
Watanabe® (1.JAMSTEC IMGFEAT, 2.Nagoya

©Seismological Society of Japan

[S14-01] Application of weighted likelihood method to the
Brownian Passage Time model for recurrent
earthquakes with uncertain origin times and an
analytical soluton of the maximum likelihood
estimate
OMasajiro IMOTO', Nobuyuki MORIKAWA', Hiroyuki
FUJIWARA" (1.National Research Institute for Earth
Science and Disaster Resilience)
2:15PM - 2:30 PM

[S14-02] Trial calculation of long-term probability for
crustal earthquakes using GNSS data
OTakuya NISHIMURA"  (1.DPRI, Kyoto Univ.)

2:30 PM - 2:45 PM

[S14-03] Modified estimation of the HIST-ETAS model for
earthquake catalogs possessing long- and short-
term incomplete data
OYosihiko OGATA', Koichi Katsura' (1.The Institute
of Statistical Mathematics)

2:45PM - 3:00 PM
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Room D | Regular session | SO6. Crustal structure

AM-1
chairperson:Ayako Nakanishi(JAMSTEC)
Thu. Oct 14, 2021 9:00 AM - 10:30 AM ROOM D (ROOM D)

[S06-01] Rayleigh wave phase velocity estimated from Distributed Acoustic Sensing
records using seafloor optical fiber cable system off Sanriku
OShun FUKUSHIMA', Masanao SHINOHARA? Tomoaki YAMADA?, Kiwamu NISHIDA?, Akiko
TAKEO?, Kiyoshi YOMOGIDA® (1.Department of Earth and Planetary Science, The University of
Tokyo, 2.Earthquake Research Institute, The University of Tokyo, 3.Hokkaido University,Graduate
school of Science,Department of Natural History Sciences)
9:00 AM - 9:15 AM
[S06-02] Temporal variation of seismic velocity structure at the top of the overriding
plate off Tohoku region derived from the continuous records of S-net
OTakashi Tonegawa', Ryota Takagi?, Kaoru Sawazaki®, Katsuhiko Shiomi® (1.JAMSTEC,
2.Tohoku Univ., 3.NIED)
9:15 AM - 9:30 AM
[S06-03] The crust and uppermost mantle structure across the central part of the
NE Japan Arc revealed from the 2019 onshore seismic refraction/wide-
angle reflection profiling
OTakaya IWASAKI, Hiroshi Sato??, Eiji Kurashimo?, Hirokazu Ishige®, Hidehiko Shimizu®, Tatsuya
Ishiyama 2, Takashi Iidakaz, Masanao Shinoharaz, Shinji Kawasaki4, Susumu Abe4, Naoshi Hirata®>?
(1.Association for the Development of Earthquake Prediction, 2.Earthquake Research Institute,
the University of Tokyo, 3.Shizuoka University Center for Integrated Research and Education of
Natural Hazards, 4.JGI, Inc., 5.National Research Institute for Earth Science and Disaster
Resilience)
9:30 AM - 9:45 AM
[S06-04] Lithosphere- asthenosphere boundary beneath the Sea of Japan from
transdimensional inversion of S receiver functions
OTakeshi AKUHARA1, Kazuo Nakahigashiz, Masanao Shinohara1, Tomoaki Yamada1, Hajime
Shiobara1, Yusuke Yamashita3, Kimihiro I\/Iochizuki1, Kenji Uehira* (1 .Earthquake Research
Institute, The University of Tokyo, 2.Tokyo University of Marine Science and Technology,
3.Disaster Prevention Research Institute, Kyoto University, 4.National Research Institute for Earth
Science and Disaster Resilience)
9:45 AM - 10:00 AM
[S06-05] A New PHS slab Model beneath the Tokyo Metropolitan Area Based on 3-
D P-wave
OMotoko ISHISE', Aitaro Kato', Shin'ichi Sakai’, Shigeki Nakagawa1, Naoshi Hirata®
(1.Earthquake Research Institute, The University of Tokyo, 2.National Research Institute for
Earth Science and Disaster Resilience)
10:00 AM -10:15 AM
[S06-06] Improved configuration of subducting Philippine Sea Plate from the
Suruga Trough beneath the Tokai region, central Japan
OMakoto MATSUBARA', Katsuhiko Shiomi', Hsatoshi Baba?, Hiroshi Sato®, Takahito Nishimiya®
(1.National Research Institute for Earth Science and Disaster Resilience, 2.Department of

©Seismological Society of Japan
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Marine and Earth Science, School of Marine Science and Technology, Tokai University,
3.Earthquake Research Institute, the University of Tokyo, 4.Meteorological Research Institute,

Japan Meteorological Agency)
10:15AM - 10:30 AM

©Seismological Society of Japan



S06-01

Rayleigh wave phase velocity estimated from Distributed Acoustic
Sensing records using seafloor optical fiber cable system off Sanriku

*Shun FUKUSHIMA', Masanao SHINOHARA?, Tomoaki YAMADA?, Kiwamu NISHIDA?, Akiko
TAKEO?, Kiyoshi YOMOGIDA?

1. Department of Earth and Planetary Science, The University of Tokyo, 2. Earthquake Research Institute, The
University of Tokyo, 3. Hokkaido University, Graduate school of Science,Department of Natural History Sciences

HE, X774\ H & LT, EHEHmBERTH+kmOREEBEERIA 1T X % Distributed Acoustic
Sensing (LLF DAS) AMERRIZLBTICISHEINDDOH % (e.g, Zhan 2019) . REKXFMEMERAMTIK, =
FEICERB LA — TV RBEME - EEEAS T L5FA LT, DASERIA1T/4 > TE7. Spicaetal.
(2020) TlE, ZODASERAIT—4HhoEEH (B 2MUT) L4 ) —KOMBEEREZEHIIL, FIM3kmZE
TOHBEBOSKEEREAHEL TWVWS. BAYRATANERINTWSZEHIZ201TERILHEDER
BALERICAIEBE L, F7z, FIH50kmD T L — MER TRV R LBEORENKESIN WD (e.g., Matsuzawa

etal, 2002). ZOMEFHTOMEREKRADERICIK, SOMELBIMALATL —NOBESRETH
%. ZZ T, DASEAIT—4ICR L THERTFHEEBAL, FL—MERDEDRSIFTRELXET 2EH
T1OMRRE X CORMBMBREDHE LR A T-.

AR TIE, HEBERY, Sl LHhREEOHEREEREDENREHELEIEL, DAST—4ICx
L CHERFHEE BV TREROHME 21TV, frequency ~-wavenumberi® (F-Ki%) #BWTRAE10MZE
FCOMNBEEHEET>/Z. KARTHERALAET—41E, 2020F28 T8ROS5, NI1265-8D
DAST—4 TH 3. ZDODAST—¥ IXEAIRBERIKESMT, SAEAERAHK100km, #20000F v+~ RJL
THERIN%.

11, REEFREA10000 F+ >R & L. BBI=R8000-15000 F + » R R7ICx LERTHiE %8
ALELON2 REEMI S DEMEEARY. DASEHRAIRIEIERICHICEESNTWS Y, ERTSHES
DAS 7—# @A L2158, EROBEMESSHEBL, EREOT—49 TSN HLORWRERSAMETEZ 2
ZEDDM o7, HEoEBBEEBERFEEL ) —REEZIONDS. DAS ET—TIVARDEHEE KD % 508k
T5DT, T—TINABIGET pradial RDICRENE WD, BEOMEF & W EMERFTHEIC
£2TC, LAY =R MBIRNICHRETZSEEZ 3.

21T OLAY —RICHLTCFKZEE2BRALESONAMUEEEDDEBIETHS. H2HRDERIE, X

77 AN EETITbONEFIEERZEEN 5B 5N P RERE (Takahashi et al., 2004)DEFILICH L
T, Disper80 (Saito 1988) IC&WEHELEZLA ) —KEOEXRE— RERETHS. I I T, BELSKER
FE &Brocher (2005) DR & A LPHRENSFHE L. /o, BRIIEEETILHSHBBOAS KR
E%+20%E LEETIVOLA Y —ROERIBERTHS. TORR, TOETILHSRE SN HEEHR
M. B LAEEETESIE 2 EEREREXR - 1T RE—RTENFNEARMWESHETIC—RT 3.

PE& W thERTFHEEDAS T—YICMAT 22 & T, 12 BREOERT—4 CRBHNIMNEEEX CORER
NAEREAHMETER. DAST7 LA DIHE, HARBRKEIDTLAYA IR L TCFKEE2BERTZIEMNT
XZ0DT, WRERZEAH - BRICEDETT7LAYA X EEITCUEEELBET 22 &N TE, S0
NOBBEAIENERFIND. 5%, DAST—9HhoBONEMERENSEREBELARDD I ET, KX
&Y HEEPICHREEN B VS LR E R REDHEEHIT .
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M2: M1 OFRERICF-KEZEA UR/ SRR EEIR. R#RIE, Takahashi et al., 2004
IKEDBONPREREZEEETIELTHBEL LAY —ROERE— RUBEEZTRL, KR
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S06-02

Temporal variation of seismic velocity structure at the top of the
overriding plate off Tohoku region derived from the continuous
records of S-net

*Takashi Tonegawa', Ryota Takagi?, Kaoru Sawazaki®, Katsuhiko Shiomi®

1. JAMSTEC, 2. Tohoku Univ., 3. NIED

B A ARBRICHERTSEEER L CREAEGET 2 FEBEHE L. Z0ORNFORENREL %
HIBHIET BEDOHRNBEILZRAND I EDARERTH D, DL LMRLERT 27-OICIIRARBE
BIENAEREHENVETH DD, BETEHZNEEERSN TRk, LHL, BE, BETEHEER
BRI RESIN, BETOBEORKEZELEZME T 2MRLAL/EEN S 7 TRESND LD IRz (BIZ
I£. lkeda and Tsuji, 2018; Tonegawa et al. 2020, JpGU) , 7. BAMBKBRERZES2021ERK T
S-netit#ka AW EEDRRZLEILAHKRL (Tonegawa et al. 2021, JpGU) . FALHDEEE# T TREED
EREEND LT OEL B> TWVWBRIEERELEZ (5F—FIE2020F6AKET) . AFERTIE. TD
F—YERAYE%E2021FE6 A REFTERL., 2021 FEICHILHTHRLELAL3IDDOHME ABEE i
& Mw7.1, 3B EREHHE : Mw7.0, 5SAEREHHE : Mw6.95) ICHEIEREHMB LD TRET %,
ERo sk OHIEIX2016F6 A ~2021F6A T, BAlRIIBEBRL YEMOSRNRZFEALL (£
L. S64—7ILOERRIEFR<) o EfCERDIM DK (ETakagi et al. (2019)DAEERAWVWTARKR Lz, 18
BHEERBRBIZRARI MLETA h=v 5TV, 0.5- 1.0 HzOEETHELL, TDEE, #B/ 1 X5KRE
5720, 1A OERLER S RO 1BFE S OEFEROE=D KR 2 AW THEAERREHR%ZEE L2 (Takagi
etal. 2021) , TN L AZI0BBEBICRAY v I L. V77 LY REHIELBER Yy 7 LEEEREA2FERLE, &
EOBBZOHMEICIER MLy F v JiEERWE (Wegler and Sens-Schénfelder, 2007)
ERTIE, BEEISEWV GEA) BRSTIERV LI OERENLERTZZEPREI N, Z2O—AT, BEISEW
(BEMA) BARTIIZDOLI A LR EHFWEETIEAN >/, BEAIBE S TIX4.5FT0.3-0.4 %IF EEEH
ERL. Z0%. 2021 FEDOHEICE > T0.4 %IFEET L7z, S-netDERIFIIBLUE, BRSRAST
&, 2016 FRBEHME (M7.4, RI25km, EME) DEZTLEDTARERMEBICL 2EZEBEDELL%E
RELEZZED RO oz, SEDNOTOERAFE A2, £/, £53AREAEBSRTE. BRICKYIE
Wi, TD2021FEDARY ML D2EERVERHTE L,

Data citation S-net: doi:10.17598/NIED.0007
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The crust and uppermost mantle structure across the central part of
the NE Japan Arc revealed from the 2019 onshore seismic
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In 2019, an extensive onshore-offshore seismic expedition was undertaken from the Yamato bank to the
Japan Trench across the central part of the NE Japan arc (Sato et al., 2020a, b). This expedition was
supported by several funds from MEXTs’ projects of “Integrated Research Project on Seismic and
Tsunami Hazards around the Sea of Japan” and “2" Earthquake and Volcano Hazards Observation and
Research Program” , and from ERI, the University of Tokyo. The onshore seismic line in the NE Japan Arc
was laid out from the Shonai Plain on the coast of the Sea of Japan to the eastern margin of the Kitakami
Mountains on the Pacific coast, crossing the Dewa Hills, Shinjo Basin, Ou Backbone Range and Kitakami
River Valley from west to east. The total length of the profile is about 155 km, on which 1,667 receivers
were set to record 24 large energy shots. As seismic sources, we used explosives at 3 shot points and 4
vibroseis trucks with 150 stationary sweeps at the other 21 points.

The preliminary results beneath the onshore line and offshore part of the Pacific side were presented by
tomography analyses (Sato et al, 2020a, b, Kurashimo et al., 2021) and ray-tracing technique (lwasaki et
al.,, 2021). In the present paper, we proceed to model the whole crust and uppermost mantle under the
onshore profile from the combined interpretation on tomography and ray-tracing analyses. For the
travel-time analysis, we carefully reconstructed the travel time data both for first arrivals and later phases.
In the modelling for the crooked part of the onshore profile, “the distance correction” was applied to
correct the systematic travel-time shifts arising from the inadequateness of the simple 2D ray-tracing.
Deeper structures of the middle/lower crust and uppermost mantle were constructed from travel times of
first arrivals and later phases both from land and air-gun shots.

The features of the obtained velocity model were summarized as follows;

(1) The uppermost part of the crust is composed of 4 layers of Vp= 1.6-2.0, 1.8-3.5, 3.7-5.0 and 4.5-5.5
km/s, respectively, representing sedimentary and volcaniclastic rocks. Their geometry shows significant
change along the profile line. Actually, their total thickness is 2-5 km in the western and middle parts of
the onshore profile, but only 0.5 km beneath its eastern edge. Such structural undulation is well
correlated with fault and caldera systems developed in the surveyed region, representing successive
tectonic processes in the NE Japan arc since Miocene.

(2) The crystalline part of the upper crust has a velocity of 5.8-6.1 km/s, which was underlain by the
middle crust with Vp of 6.3-6.4 km/s. The thicknesses of the upper and middle crusts are 5-9 and 5-7 km,
respectively.

(3) The lower crust with a velocity of 6.5-7.1 km/s is situated in a depth range of 15-30732 km. This part is
composed of 2 or 3 parts and considered to be reflective. Its reflective property, however, shows regional
change both in horizontal and vertical directions. The seismic activity in the lower curst is considerably
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low as compared with those of the upper/middle crust. The velocity in the lowermost part may exceed 7.0
km/s.

(4) The Moho depth is around 30-32 km, beneath which the upper mantle velocity is estimated to be
about 7.7 km/s. These characteristics are rather well constrained both from the onshore-offshore
tomography and ray-tracing analysis of the onshore line.
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Lithosphere—-asthenosphere boundary beneath the Sea of Japan from
transdimensional inversion of S receiver functions
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The evolution history of the Sea of Japan back-arc basin remains under debate, involving the opening of
sub-basins such as the Japan and Yamato Basins. Detailed knowledge of the lithospheric structure will
provide the key to understanding tectonic history. This study identifies the lithosphere—asthenosphere
boundary (LAB) beneath the Sea of Japan back-arc basin using S-receiver functions (S-RFs). The study
area, including the Japan and Yamato Basins, has been instrumented with broadband ocean-bottom
seismometers (OBSs). S-RFs from these OBSs show negative Sp phases preceding the direct S arrivals,
suggesting the LAB. The S-RFs also show abnormally reduced amplitudes. For further qualitative
interpretation of these findings, we conduct transdimensional Bayesian inversion for S-wave velocity
models. This less-subjective Bayesian approach clarifies that the low-velocity seafloor sediments and
damped deconvolution contribute to the amplitude reduction, illuminating the necessity of such
considerations for similar receiver function works. Inverted velocity structures show a sharp velocity
decrease at the mantle depths, which we consider the LAB. The obtained LAB depths vary among sites:
“45 km beneath the Japan and Yamato Basins and 70 km beneath the Yamato Rise, a bathymetric high
between the two basins. The thick lithosphere beneath the Yamato Rise most likely reflects its continental
origin. However, the thickness is still thin compared to that of eastern Asia, suggesting lithosphere
extension by rifting. Notably, the Japan and Yamato Basins show a comparable lithospheric thickness,
although the crustal thickness beneath the Yamato Basin is known to be anomalously thick. This
consistency in the lithospheric thickness implies that both basins undergo similar back-arc opening
processes.
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RELTRBONIBALMEREEBTREMRE LAIRTHEREEBETTIVE CNICE D SRTBERE
EETIOEEEZBET., ETILOBRICH-> TSEERE L BEOBERIBERETIE+OTIERVWED, &
M, BEOIRTPEEEEEN S, BRI (BIZ L. Brocher, 2005, Ludwig et al.,, 1970) IZ&k > TS
BEPBEICERTEIEE L, BEINTWVWRKRLAARBRIAOFHN S, BB NS 7HICERTE2H0IC
DWCEHEL, INETIC. WRBREEXHMOHEBEE L ZNUTORBOBEICDOWVWT, TNEFNROEHRR %8
RALEEBEETIVLEER LIz, %, AINEERFRAETL— MIOBEEEBR T 2500HEEDBEESE
BLT. SMBERDICH T Z2ERADBEAEMRTITZL & HIC. ABBHNORREL LB SNLSKEREBRP
WMERBESLVEAT -9 EOUBHFICLZ2EBRANDRIEAEZDRT 52 ED S,

AFRIE. XEBRZEICL 2R ERMARMREZEEX BHXRKRICET 28BN 7HEREMR IO
Vb O—BRELTEBLTWS, oo AHRO—ERIE. JSPSRHEAEIPTIHO1982DEIK A (T 7= 6 D
TH b5,
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Detailed P-wave velocity structure derived from marine
controlled-source seismic survey off Cape Muroto Nankai Trough

*Gou FUIJIE, Ryuta Arai’, Kazuya Shiraishi’, Yasuyuki Nakamura', Shuichi Kodaira', Yuka Kaiho',
Koichiro Obana’, Seiichi Miura'

1. JAMSTEC

T4 VEVETL—MBXRIETISEAHATCEE NS 7BEHIE. HETH > EHMEHIRBHLITELTL
37— PNEIHARBFD—DOTHY., MBIV ZRADERMEN S, HMUNMEE, I 5ICEEZBAO—ME(ERRR
WED., FEHBEMBYARE)ET, SEIEFLATL— MERMBIRYBRKRIBEEENICFHEICOHBLTVS D
ENHLENTWS, AO0—ERXBEOMENKET 2EDICHH T ZIERAIHZHE,. CTNOZHRBMET
RNYFASHOEESEEF>THY., 7L—MERMETRET2HRE LTEENICERT I EOEEN
NEFIN TV,

BIEDHMEFERE L THEEMNTOEERN S, BILDLAAARE T L — NERMEMIROEM S OB
SEOYHUEEER) L EA—AIIREEREEDN, RO—hEFEDHERE EBKEWVEREART Z DD
Mo T&ER, ZI T, BEMEHEREETIIREE NS 7hAFAAHHEEO 7L — MERMEB OFMARREILE
EEEL-ARE TEEREMEE2018ENSEDHTWVWSE, ZO—BT, 2019F11A~128., B4 E=E
PlEHhD T EE ST ENZEBEBEZOSF YMEICSWVWT, SIEIRR(T 7 AY)ERBBERES 7L A
CkmEfR) = B WA BERAESRANAER L, TEZEDOTICIE, KRELBLUILAIAATWVWEEEZLNTS
Y, ZOREAIELANTIZERED, NS 7AIEE) TR O—thEERREENIER I h B4R L, KBS
BILDEAARD T L — NEFAHTDOFRECEBI AN BHOSHKMEICS R 2HEBEMAT 5 L TEEAMNL
XHEERZ D,

AFFETIE. L — MERMBFKICIMA T L — MERMIEDRAS %X underthrust sediment 72 & DR
BIREAED., 7L—MNERMEBE IRV EHOZHEM2TE T IBEERNAMEPT LI %2BIEL T, FLED
FIECTHEREREBEETIEBELTWVWS, 7. MBERMNEIZ 71 ICL > TRERINEREEEET
TILEEEL, TORREMPEEE L TRFEA v A=Y a Y (BIRBGESE. Z£15. Full-waveform
Inversion, FWI) IC& > TERIGEMEREEEBEDETY V7517, FWIBIFIE. AAT—9 D/ 4 X4
A VN=U 3y - NSA—YDARRE., ETIOHZBEILICHEITZEREELIFZR > TWBIRRATIEH B D, BF
7% EEMIRPBSRODIED. TANTERET 5 LD RMEREEOW LA L, BEHREVBENREEIHE
HENTW3,

BFIOCEEITAREZE, EBRRNOMEREEOARHUETH D, EZIE TEEBRTOS L — MER EEIIEE
RIEFEEICAR>TWE—A, ZDO M 7RICEBAN)ICIKBABRLERETIERINTVWEARE, L — MEFRER
BLEOMEREREITI NS 7EHASEMICAN > TERBICEFLTVEIDIFTRAVWI EADD>TE R, 8
BINAEERHEEE L — MERMB I AN ZHOEEMEICOWVWTIE, 5%, SEIELAELNSKRETEM
ATWKRELNH DD, HEEREDOARHE MR WG TEREMEINER S N TV S R CEEKEVERD
BRonTsY., B4OBERTERIE. TL— NERBO TN EHOEREICIE. MEBERRICEEZ ST
BYMOTHEMICOVWTHEEEBEL TV MERrHBIEERELTWS,
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Subduction structure in the Hyuga-nada subduction zone inferred
from dense active-source seismic surveys and its relation to slow
earthquake activity

*Ryuta ARAI", Seiichi Miura', Yasuyuki Nakamura', Gou Fujie', Yuka Kaiho', Shuichi Kodaira',
Kimihiro Mochizuki?, Rie Nakata? Kyoko Okino®

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

BEN 7AERICMNET 2 HEE#EEE CTIHERRBEVCEBERRBEREDZ/HRAAO—MEFHARELT
W3 (Yamashita et al., 2015; Tonegawa et al., 2020) , TN 5 OMEFFEE TN/ NS TBENILAHIAAT
WBIEATICH IS L TH Y EAATEILE —EDMEFEE & ORBRRICOWTERGERN LRI TWVWS, iz

I, MENEEIIHHESEET —9ENSHESINIBLOKICOBL., LT L— MEROFERERIA-T
ERN’BEITHIENFONT WS, T LEESGEMYBEI4 R 2ERAEBR T 2720IC1F, EEIDH
£ 2IGFAOMBR R Y. ERFEMZFRICIBET 20ENH 5,

X REAREETERE N 7E2EDO T L — NEd A A EEESREMIEL. RO—EFBES0T
L— MNERMEBCTOZHRAIARYVIRROREEZER A2 TIENICERTZ2 I 2BE L. 2018FEEHL 5 KFEHL
DB RERIGEIEEMRAERL TETWDS, 2020FE ICIIFEMMARMAE RO—thE%] &
TEREELIEE] & OHBEMEE LT, BEMEET (0OBS) Z#AWLRABERERELS.6kmROZ
)= =4 =TI ERVERIGEFESBRAEER TERL -, BIFAEETIE. OBS1004 % EEICFETA
AR (HYUOT) &EAAHAEDAIRR (HYU02) M2AMRICTARE (2 kmiEkR) TERL. T7AVEIRICK
ZMERT—YENEB Lz, REGEZFEETIZ. THODARRICINA THYUOTICER T % 2:IR

(HYU18, HYU22) THTF—49EMB L7z, ARRTIEEIC, BEETAR (HYUO1) OF—4RiH SR
ONEREB T L — MBS LUVRT ThARAHEEE 2AO0—HEFZHOBRKRICOVWTERT 5,

OBSELUVANY)——4—TIT—9EFVEERNESS 71 BFDS. TL— MNERBIDMEREE
NTL—PMERISA>TEILRTEZ IO >TER, REEEINDZDIE. WM/ S IBED L AAREIC
7L —MERICKETI~2kmIZEDEEWAHY . ZOEFEY ORGEHICARICERTHEERERES
(Vp~4.0km/s) " EETZ2mRTH D, IOREEEILEERMEOFTEE I AROPTHRESWIHAIC—HK
THEND, TL— NERMBRAZOYMEDOTROEMIHMENEFS EEEAL TVWR I EATRBIND, S
&, OBST—9 NEHA vNN—Y 3 VB ERT3IE T, BICTL— MNERBIOARHE#EEA L Y SR
BETHLNMILTWFEBETH S,
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High-Resolution Seismic Imaging of the subducting Kyushu-Palau
Ridge in the Hyuga-Nada in relation to the 2013 and 2015 tectonic
tremor distributions

*Yanxue Ma', Rie Nakata ', Kimihiro Mochizuki', Seiichi Miura?, Yasuyuki Nakamura?, Ryuta Arai®
, Gou Fujiez, Yuka Kaiho?, Shuichi Kodaira?

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

Various types of slow earthquakes including slow slip events (SSEs), very low frequency earthquakes
(VLFEs) and tectonic tremors occur around the segment boundary off the Bungo Channel located
between the Kyushu and Shikoku Islands. Their distributions appear to vary along depth of the subduction
of the Philippine Sea Plate. The VLFE and tremor activities have been observed to occur around a
subducted seamount of the Kyushu Palau Ridge (KPR, Yamashita et al.,2017; Tonegawa et al., 2020;
Nakata et al., 2020). We processed two seismic reflection profiles; one existing KRO114-8 profile (Park et
al., 2008) and the other HYU-02 profile newly acquired by JAMSTEC in 2020 to investigate the
relationship between the distribution of the tremor activity, the morphology and physical properties along
the plate interface. The HYU-02 line is parallel to the subduction direction, and the KRO114-8 line runs
along the strike of the Nankai Trough near the deformation front extending further to the west across the
KPR. The HYU-02 line was processed, and a pre-stack depth migration image was obtained. We
performed denoise, deghost and designature on the seismic reflection data of KRO114-8. Then, we
applied pre-stack time migration to the dataset and imaged in high resolution complex geological
structures, the topography of the subducting oceanic crust including the KPR, decollement and faults.
The KPR is imaged as a compex topographic high. We compared these structures seen in the seismic
images and distributions of the 2013 and 2015 tremor activities. During the 2015 episode, the tremor
activity around the KRO114-8 profile apparently concentrates to the east of the KPR reaching near the
trough axis where typical accretionary prisms are formed. On the other hand, most of 2013 tremors
occurred in the west of the KPR. Tremors are considered to occur along the plate interface. The spatial
relationships between the tremor distribution and the subducting KPR suggests that the geometry of the
plate interface and surrounding structural disturbances induced by the KPR subduction may have a
primary control on the tremor generation.
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Three-Dimensional Seismic Attenuation Models for Central Nepal

*Chintan Timsina', James Mori?, Masumi Yamada?

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

We imaged the three-dimensional upper crustal attenuation structure of central Nepal in the source
region of the 2015 Gorkha earthquake (Mw 7.8) by analyzing more than 35000 seismic waveforms from
local earthquakes. We used P- and S-wave spectra of the Gorkha earthquake sequence recorded by a
temporary network of 42 stations deployed for 11 months. We modeled the amplitude spectra for the
path-averaged attenuation operator (t*) using a non-linear least square technique by assuming a @™
source model for the frequency band of 1-30 Hz. This procedure depends on finding an optimal fit
between observed spectra and theoretically computed spectra based on low-frequency spectral level (Q |
), corner frequency (f,), and t*. During the fitting, station site responses are estimated by stacking together
all the residual for each station. After removing the site response, the fitting procedure is repeated and the
weighting of each t* measurement is also estimated based on how well the spectrum is modeled. We
obtained more than 25,000 high-quality t* measurements which are then inverted for
frequency-independent Q, and Q; structure using SIMUL2000 (Thurber and Eberhart-Phillips, 1999)
code. For the ray tracing, we used the 3D velocity models and hypocenter locations from the result of our
previous velocity tomography of the region. In general, preliminary results of the attenuation structure
agree with the velocity structure, where the high-velocity regions are consistent with high Q-values (low
attenuation). In this presentation, we will further discuss the lateral variations on velocity and attenuation
structure of the region and their implications for the 2015 Gorkha earthquake.

© The Seismological Society of Japan -S06-12 -



S06-13

Extinction in genetic algorithms: application to receiver functions
inversion

*Admore Phindani MPUANG'"?, Takuo SHIBUTANI?

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

The use of genetic algorithms in receiver functions inversion for crustal and uppermost mantle
velocity-depth structure is well established (e.g. Shibutani et al., 1996). Their operation is analogous to
the evolution of biological species through the use of (pseudo)random numbers to control the selection,
crossover and mutation processes in their search for an optimal model(s). Despite their robustness, one
drawback of the standard genetic algorithms is that towards the end of a 'run’, only a few new solution
ideas are explored which may lead to the stagnation of the optimization process. This can be an especially
major drawback for large model dimensions, such as in the inversion of receiver functions for dipping and
anisotropic structures. To mitigate this problem, this study introduces an extinction concept to genetic
algorithm inversion of receiver functions for crustal shear wave velocity structure. With extinction, parts of
the explored model population are regularly replaced to exploit highly fit models as well as random
explorations of other domains. The concept of self-organized criticality, which has similarly been used to
explain the extinction of biological species (e.g. Newman, 1996), is applied to control the size and
frequency of the extinction events in the genetic algorithm following Krink et al. (2000).

Three different model replacement strategies are tested against the standard genetic algorithm of
Shibutani et al. (1996) for performance comparison on both synthetic and real data problems. In random
replacement, extinct models are replaced by randomly generated models. Survivor mutant replacement
comprises replacing extinct models with randomly generated mutations of the surviving population. Lastly,
in best-model mutant replacement, extinct models are replaced with mutations of the current best model,
mutated at 2, 3 or 4 points selected at random positions. Preliminary results show that random
replacement achieves the most extensive model space exploration but with the least exploitation of fitter
models, consequently resulting in a less fit ‘best model’ . Greater exploitation of fitter models is
achieved by survivor mutant and best-model mutant replacement strategies which obtain fitter best
models in fewer generations compared to the standard genetic algorithm. A combination of the three
replacement strategies may offer the best balance between exploitation of 'fitter' models and exploration
of the whole model space without affecting the efficiency of the algorithm as shown by the results from
the synthetic tests. The difference in computational costs between the standard genetic algorithm and the
genetic algorithm with extinction was insignificant during these tests. These results show that extinction in
genetic algorithm inversion of receiver functions can be tuned to improve the efficiency of the
optimization process in escaping local minima as well as reducing convergence time. This technique can
prove very useful for optimization problems with large dimension model spaces.
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Detection of small crustal deformations in a wide area using
spatiotemporal functional model of post-seismic deformation after the
2011 Tohoku-oki earthquake

*Satoshi FUJIWARA'

1. Geospatial Information Authority of Japan

MR TEDERNSHEERDD0ICIF, BRISRTEICHEBNOMBEANE EINIHBORIEOERXE S
ZEILEDTROOLNDIDIBEETH D, & I3D, RREALZHMBOLEEN L RDE, BIZIETL— ME
ENCHED KO REEHOMBENESENTL 27010, BMIC2EHHADER L 3£ TR, HIEEHNUADE
A/ A XER>TEHNTLED, ABETIK, BLHEROEFEEAZ200m U EFIA L. ER23IE
(20114F) HLAXRFEFHAHMEICL 2 RNEE A IFE & ZEMA CTHRHKET L (BFEEETIV) 6952
ET. REOEAENSDED %KD DT TRIZEUA DN AR ES ZEEL <. HDOIEEICEHMFEIC
RKOLNBZEERT,

Tobita (2016)IC& W, FERDPATERIND, 200 E 1 DDBHEHDOEEETINEAWVWS I ET, it
A XKEEHEDRWEEDRRIINE - PENALREHRZE IS, BRICE > TERZRMEEDZEEM
DEEFUATEIREBETILNMER TEDZEAREINTWS,

D(f)=a In(1+t/b)+c+d In(1+t/e) —fexp(—t/g)+Vt

ZZ T, DIO)FRHDEEFRIDOEND. tIFHEROBE. nIZEAWE. b e gREHARICHBEDON
PRI IEHERORNFER. VBRIRIEDEERETH S,

COBEEMETIEFAL T2020FEF CORMWEHORRRIEREE L& 5, 2015828 UEICILEEH
S A ICNT TOLREICE W T—ERE TETT 2HATHINRBRWESNE, CO—EFERDBHL
ICEMIEE L TGEBMT 22 ET, BEBETIVORAWLEDHERE-A LEIE,

— RIS, BUNSHREE AR SHRET B7-DICI1F,. WRELDZIGMPEEICEDLE CGEEICEEELD
BERERELRY., LREBOEEEBRETZHEHICINLY REBARITEICHELRZY EVWSETILEEZ
DHETEICTOIVDELH D, KBS, COETINEEEBEBETILTHLILOHEZTLEIEDTH
%, PICO—ALBEHOMHEFE LT, 2018F58KR~7THICKRE LIBEREEBSSEICDWTH 1 IZTRY
(BAEE 1) . B+HHABOEHTIEH 21, BMIC2RIIOES% & > 1 £ TIEFEILHHEDRIEH)
BHEIBICEFNTEY., ZONRY—VE—HTHL, LHL, XERLAEKREBETIVAFERL CHBEZL
HRDEE 1 EATIEIEBRESDSSEOANENWIIHESINTE Y, BHMO2BHHDOE & IFLEAREDIZR SR WL
HRREISHME N ERF> T\,

COBEEETIVIISEIEAMNREMRREMETI2DICENTH S, ©8E2A. LEEOLIRO—-HI
BRIRICHEEZ 2D, O—HILABHERTIEIKRMEORWZEEH & VWD EFEOBRRITH—MICIENS -

O, O— AW AREEARDADENTHETLRIEDEZV, LN >T, ABREFETILHEMERIETZ0E
LEICH 2N RBEROMETH D, 5 LELREBTHNREHERET 2HE LTREICLZFEEFIC
LBEEEM2ICRY, ZORIE. FIFEIALAEINFRESICARD LN SHMERDEE (2015F %K

<) 3ATTHAIROEIMEN SHEBETIILOEREE KD, ZOLHEEHEWZEDOTH S, 12mme&WV>D3E
BICNSBERERDTID LEMEERT 2 ICIEERTEREETIVET 2R EBMABRENDEICAS
M, BEBETILEZLBIKEZIFTI) LEEIEEICHE I ENTES,
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CORZEBETIIOFHIE. EE (LBE~hEitrs) . SHE. GF (RAENISELBICET)  BXF
AIRTRE GRARAEHORKLVBEN AT NIEFEWRITOND) THY., EEREICITICHERES EWERDA
‘y_)l/—c‘\b%)o

S Xk Tobita M (2016) Earth Planets Space. https://doi.org/10.1186/s40623-016-0422-4

Vertical Horizontal

Vertical

Functional model correction’ «:
T T

Vertical Vertical

om

T/ - -
L B St
2 ST
42 1 f \7‘r~) -
[ 2
" o SIS
AT
= ydvd
40 .
= SRR
H :
orizontal o
Tom ! ~
km J
e
5 7

3"

BREERS r
B ‘;Tﬂ}’{/\

VA . A e = Snow Depth 00cm
k\’yz— > v

Boso Pen.
1 201856 A DE#F SHSSEIC & 2 HFREEH 2 EFE3A LAORWERET AL LOThEBEER
ES5AX~6AFXKDIOHM Z L 0BiZE (BER &I E ETEMN
A LRSI SEIHBERVDEZSERET ML 2ELERE A KFEEL

EBEAMEIE. FE (Q015F %K<, 20125 ~2020F 03
A11B81#% 108 MFEED S EMEREESEHR T T
ML BB EREL TROTWS,

© The Seismological Society of Japan -S03-01 -



S03-02

Slow crustal deformation observed together with earthquake swarm in
Noto peninsula

*Yusaku TANAKA', Takeshi Sagiya'

1. Nagoya Univ.

HE. TAbLbLMBTARNYESDOETREIIMBLEVERTERAINS, TD>56, FBICHWKYELERE
THETITH2ED0EAO0—MEEMIY, $FIC. MEROREIR#BTHZ-DMBRLEEZBL TRESINZED
EAO—RYw T4 RV N (SSE) EMER, SSERINETEBAEFENDEZ K DM AH B TEAINTWNDS
M. REICBEVWTORBEERIXIZFEAERESINTVAL, ZHNICIZABETSSELFEE L D5 WA S Hh DI
MERHIEETZ2HEMENEZEZOSND D, ZNICMA T, SSEFWNETRELZELTH, ZOMBREHDIR
BYEEAT—ILHDNEL, BBREICZDY T FILDSSETH B LT R EPRHETHDZEWVWIEBLDH

%, INFTICWESINAZBDLRVHRESSEDEAIIRE & L T, 20125FICH6BE TRAE L2 BRE & R
HICBR SN -Bh AR EE %, BHRMEASIERILASSEICLZ2EDEEHR L THRIAER A
Ohzono et al., (2015) A% B H%, HWETHRE L/-BERMEICH > TSSEILL 2 EROoN 2 MRBEHHIRERE N
EBIIMICEN >, ARKRTIE, 2018FENLIRAEXTTEIZHMEREEL TV IEEXEICHITHERME
E. TOFEOEICHE > T2020F11AMSHETLIADZ, o<W & LAEHBREMHIIOVWTHRET 2, Y
SBRMEIF2018FICAEEHEILER, FIM 13 km OETHRLEL, ZDH, FEFBICKH-L Y EFEEHNS
km ETCYA L —2 a3V LEKRFIEASNTVWS, ZOXA T L—23 VIF2020F11BICKRELED. %
NEFITABFIC, ZOTE, B 17 km OMRTEHEMENFKE L, BIC. ZOBEMEOTABEER

32021 E2A A RELEEDOD, EFABICDWTIE2021E7BRICBVWTEHEREBAKRITTWS, X
7= 2021FE2A T2 RUBBITA2DZEFNFNIC, FNE TICERMEIER SN TWEBOFEER & JLER

T, BIOBHEMEINFEBLE, INETODEZOMET, BHERMEPSSEOFREICIZ, BIEDDREZEHE
ELTWBZENTRERINTWS, BEEEEICDWVWTIE, XUMETIEAEVWVEDDERINEL I ETEHELTH
U, F72. IVNILDBANYDLAAZRMNBEEHTLLBZEHME5NTWS(Umeda et al.,, 2009), D& S
IC. FEEYXEDHTICIEIZ DREDPBEETEIED DN >TWVWS, £, L DETHMET, BEEFEDH
TICRZDHBLIEET 22500 >TWVWEED, SOFBINAZRRICIE. EEFEMTOMEHDR
HREIES L TWR I EMEbNS, £I T, AKKRTIE. CORROFME. ThEHRBATZIETILER
B 2FECTH D,
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Detection of shallow SSE off the Kii Peninsula by onshore borehole
strainmeter

*Satoshi ITABA', Kazuaki OHTA?, Hiroshi HASEGAWA?®

1. AIST, 2. NIED, 3. JMA

2020F12R LA SETATAICANIT T, REFEHREBICSV TERQOZMHMENTEHIER S W/ [XH
(FH, 2021]. 2020F12AFA~BR1ARAICNT TR, ERFORT7 R—ILERAIRICEVWTHTHIARE(L
AERIShE, BASNAEEZLEIS L - MEREBLICEITZ IRV ZREL CHEmZEELEZ

2, WEBREEDD SAEMA - REAICBVNVTMWE.2DITRY MES N (K1 model A) . HEIFREHEAF
DIRSERELTHBEERZHELZE IS, TORRIEIMWE.6&HE S N7=(E1 model B).

BEORTE—IVICSITDBEBKEENREICEZ E, ZOEETIHEY R LURISSSEAFEELTWSEZ &N
WESINTWB[Araki et al, 2017]. BRAIRGHNRFLRIBE (SSEOBEAKEZ W, BR - KEEEN DA

WY, SEERSSENHELE L TWAWSE) ICDWTIRESOR 7 R—ILERITEERRTEIRESINBETIL
DWEHIATRETH B ENDD>TWDE (BAIE2016FE48) . RY vV JFE[=M - #MA, 201212 F W
TBEDEIEFERBENICHAELLZEZS, TNOHDARY MAMICE WL DHDREBSSEFE D ETREM A
HHEHI/RBEI NS, BEHEOBRMEIE, RIMSSEREEEHNSIEKELCBNATSY, BEEH (dip) AA~ND
TRYDEDNY %BIBET D EIIRBTHSD. — A Tstrike ARADEDN YR E, KREIRLHFGERET BIC
IEERATHZ EEZILND.

AEBETIE, LRD2020FEK~2021EFHDA Ry hDIED, WL DO DERERSSERBEEF A BN T 5.

SE R

Araki, E., D. Saffer, A. Kopf, L. M. Wallace, T. Kimura, Y. Machida, S. Ide, E. Davis, IODP Expedition 365
shipboard scientists (2017), Science, 356(6343), 1157-1160, doi:10.1126/science.aan3120.

AHEME, WEELL, HRBEZE (2021), KFAFERMFEAHDMENEE (2020F128~2021F18) , thEFHME
B2, 106, EIRIH.

=E—&, #EAZE (2012), WREERHEDEZHDRY v £V FFEORE -RBHBOOTHET—YICLD
TL—MNERIARY BHERIMADER—, #1EE 2, 65, 205-218.
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Slow-slip events of one-hour duration

*Akio KATSUMATA', Kazuki Miyaoka3, Takahiro Tsuyuki5, Satoshi Itaba®, Masayuki Tanaka®,
Takeo ItoG, Akiteru Takamoriz, Akito Araya2

1. Univ. of Toyama, 2. ERI, Univ. of Tokyo, 3. JMA, 4. AIST, 5. MRI, JMA, 6. Nagoya Univ.

INFETHRL RBEIFEORO—2Y vy TREDNBRESI N TV, MGRFEHIEH & V58 VIREME BB
g - thEPBERRBEIIMESICK > TRESINWTWS, T, BEREAKAOEREMNZO—R ) v FIdR
THR—IVBO T HEPEMNETH 2 WIEGNSSA EICL YRAMIEI N TV, BGREI B+ E BB OB DR
A—X) vy THRREHEFVHSATWARWL, TITIE, ZOBOBGREZZFODZ20—X ) v TRRICOWT
L—H—HfEst 0T AT —9 2#AVWTHREL

B IERUBRSARUOCRERBPASTIRICRESINTVWS L =0T HETE[RT - EERMRAMRAD
BREBELTWARURTHR—LBZRAVOTHEOT—9#HVT, #ERETBEOAO0—R ) v THEKEME
MLz, £, BROITAT—9 5 TRAHREOEOEEE &Y., EHREIRICEVWTHABICHEE &< &
ZEEHEERDITS, TORBEHEICOVWTER - MAROI2ICL BRIy XV IFRICIVRESEHEL
Too RZYFRVIRICEWVWTIE, BIBME - XYV ABAEZREL T, /4 ALRIVICEDVWEHR% DT TEE
BRASDT—92RLAEDER, /4 AERRETZE[TO1~IRFERIOHEADEZ ML 7, #HEINE
HEIEIMATHOSME.0RRETH > 72(H)., ZDOMEIL, Idaetal.(2007)IC& > TRESINARO-HEDR
=)V JRICRMNTH B, L. BHEHINEZESOLRNILIE/ 4 IR THBICKEREDTH

L V—RDWUEBRITARYAAET—IEIHIOHETZ I EIFR#EETH>7=, I TIHEHEMNZRO—R
)y TOBMERE L THREEZ KD, TOLOEBT/MITERNRAO—RY) vy TORERBETICEROATW

%, B, WENEBOAME - REFETZSR L TREZAA LD, BREAHBRIEELONTULRL,
B DEREA
HWEOBEADMERRE L EREDOMNEZRT, AVCERARDHEMERT., BARKICRIRIZVTH

HOAMERLTWVWS, KEDRIL, EERMRARMHERAMI KD FEERERRMBOERTHD, TOH
BRI XV TDERETRYT, RROWAOIRE L-GEEBERORO—X Yy TIRETHY. RER
Mwa4. 9t HEEI N, ZRID2KDKT VKR TRIEHET/ A AL EFEEL 7=,
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Spatial and temporal characteristic of the early afterslip following the
2011 Tohoku-Oki earthquake deduced from onshore and offshore
geodetic data

Putra MAULIDA', *Yusaku OHTA', Ryota HINO', Takeshi INUMA?, Ryoichiro AGATA®

1. RCPEVE, Graduate School of Science, Tohoku University, 2. JAMSTEC

The Tohoku-Oki earthquake (M,, 9.0) struck northeast Japan on March 11, 2011. A dense onshore
geodetic network in tandem with seafloor geodetic observations captured large coseismic and
postseismic deformation. An understanding of the spatial and temporal evolution of the early afterslip,
beginning immediately after such a massive interplate earthquake, is essential to understanding the
frictional properties of the plate boundary. On this basis, we investigated the spatial and temporal
evolution of the early afterslip following the 2011 Tohoku-Oki earthquake using on- and offshore geodetic
data. To identify the distribution of early afterslip, we utilized geodetic observations from onshore Global
Navigation Satellite System (GNSS) and Ocean Bottom Pressure gauge (OBP) sites to quantify postseismic
deformation. We adopted the kinematic GNSS analysis to obtain a higher temporal resolution. We applied
the common-mode error analysis and principal component analysis to improve the signal-to-noise ratio of
the kinematic GNSS time series. To estimate early afterslip distribution, we utilized L1-norm regularization,
which is characterized by regularization without smoothing. The main area of the estimated early afterslip
was located off the shores of Iwate, Miyagi, Fukushima, and Ibaraki at a depth of 30-60 km. The slip was
narrow along the dip direction with an along-strike variation. Several fault patches were estimated to
occur offshore. These were estimated to explain the subsidence at the OBP sites. We examined the spatial
relationship between the early afterslip with the down-dip limit of the interplate earthquakes and the
distribution of the aftershocks. The estimated early afterslip distribution was consistent with the down-dip
limit of the interplate earthquakes off Miyagi and Iwate. Several cross-sections along the strike direction
clearly showed the different characteristics and locations of the afterslip and aftershock activities. For
example, off Miyagi and Iwate, the location of afterslip tended to be in the up-dip portion of the larger
afterslip area. In contrast, off Fukushima, the distribution of aftershocks was in the down-dip of the larger
afterslip area. This discrepancy is attributed to along arc-variation with different structural characteristics.
Based on the temporal evolution of afterslip, we emphasized the relationship between early afterslip
evolution and the number of aftershocks. Aftershock-afterslip temporal evolution is consistent in almost
every region, although the regions off lwate and Miyagi showed a lack of aftershocks 30 hours after the
mainshock, in contrast with the estimated early afterslip.
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Spatio-temporal evolution of the slow slip event in Kumano-nada
occurred during December 2020 to January 2021

*Takeshi linuma', Eiichiro Araki’, Ryoichiro Agata1, Yojiro Yamamoto', Toshinori Kimura', Yuya
Machida', Keisuke Ariyoshi1, Tsuyoshi Ichimura?, Takane Hori', Syuichi Kodaira'

1. Japan Agency for Marine-Earth Science and Technology (JAMSTEC), 2. Earthquake Research Institute, The
University of Tokyo

1. LI

2020F12AA B202TFTRICMI T, KFFBMEHDTL— MERICEVWTRAA—R Y vy TA XY M H
£l AENIINOT4VEVEBTL— MNEAAL ZOEEICEV TR, BELOBEEKETIE

DONET (Dense Oceanfloor Network system for Earthquake and Tsunamis, 1E - ZEREVAER S X5

L) BRI NB EEHIC, IODP (International Ocean Discovery Program, EFSEERIFIEEISHE) D—
ERE L THEEI N, LTBMS (Long-Term Borehole Monitoring System, REFFLREAS X7 L) I
&oT, HERVHMBLEZE DI THNTWS, LTBMSOE X BREMAKESTCHESICL Y, ELOSRT
F+aICRETERD >, BN EEO T L — MEREXHETRETZ2AO0—RY Yy TARYIHDRZS
NZELIICKR>TETEY, SEDARY MIEBLTIE, 320ARNEAI=m (CO002, CO006KUCO010ICH
T 3REMKEECPCIERESIS R SN, S5IC. BEEHICERESNOMERET (BMS1) »DONETDE
EKEFICE>TE, RA—RY Y TARY MIE D EZEZ SN IMBEEFIEBHRINTWD, FFEET

i, INS5DTF—9EAVWT, 7L—MEREICE TR IRYDHFOREBREBAHE LAZERICOVTHEN
¥ 5,

2. R FEE

BEMBEH T —9426HEICRAO0—R )y TARY NOBEEEREEZBET2HICF. TL—MNERTODT
RY EBEARCBETICE I 2MRENEEV D27 —VEEHIVETHD, SODOBRTHRDL D
12, EHRTHL T L —MEREBARE DOERAEL., F/2. BENARTHEIZLWVZEICIE. ThoD
HEEELLRYRAALETY) —VERBEBWS Z N, BELRITRY DHEOHEICIEFITRTHSZ, 5

12, BICHEREFIICITBEREMEOMRERECERNZ EEZONE LD, INSORBHREDMVIAALERES:R
FETNEBELT, 7L MERICBELALBMIRNYICLZ2EBARTOIREEEEL, chiad)—Y
e LTRVWIEAEERTZ & L, BITiICid, 35 FF (C0006, COOTOXRUBMST) TDERIER
F—4#4. LTBMS3s& (C0002, CO006%T'C0010) TOREIBRKEERT—4, HUIC, 11HDODONETEA =
TOBEKET—9 %AW, BEKET—YICEAL T, EREASHISARDZ /) —RITEICEEREEE
L. ThUHADOBRERDOKET—Y EEERDKET—YEDEN AL DI ET, AEMWBRLETEMER
o7/ ) A CETICER LA, SASREL2EE2, BRT—YICEROSN2HBICL > TIDDORBICHEIL, %
NZTNORBICE T RER - 0T R - BEMNEET—95EL LI, TRUBEDDREME L, TYDERM
DIEROBEZEENBOMIRE LD ICHEREZNT. EHZABICICE > THRBLT Z2HBAFEE2HAVTIAN
DOREERBEHELLY, BRABEECERUVBARIEDT—YDEHDITREICEEENZKD &, £
oo EMIBROITANYDMNEEICKEZ I ERENL, FEFICE >THONEBREZTRNAREDE L. EF
HICERE L TWABERENEOERSAMESEICL DO DIBRT A 2RMICEREL T, RERNATRYHH%E
=7,

3. R

BEINZTRYDHEDISIE, TL—MERDEWMUNSHBEZZAO—ZAY v ARV MD, SFWEITOT
N ZRERICRES E DO DMFEERWVMUANEES, BN 7IKEE (B LEBRICET) §XYDE
ELAEKRFARTENDG, £/, NS T7EHAFEICTRYDEZELZOS S, AEETR2BEREICDZST
TRYMRL TWEEEZILONDZ I EEDD 2, S TL—MNERAUATOIRY OFRELEY., &
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)—VBBEHETSHODTL— MERE LD/ — RIBORKEFICDOWTRE L. BONLERRHNAER
ICEDWTHRREZITOIRAHTH B,
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Seafloor crustal deformation off the east coast of Izu-Oshima volcano
using the Long-Term Ocean Bottom Pressure Recorder

*Yuya MACHIDA', Shuhei Nishida', Hiroyuki Matsumoto', Eiichiro Araki'

1. JAMSTEC

BERICE T2 RABBEANHRIGHMEMLEEICH D REMQHBZEZEBORMP. [R - BRLGEDOREANE
e EOMBKYIBM BN R 2B -DICEETH 2, BFMEAREBTIE. FERBETICHDIEINET
IIBEVADIITOEMBTOELRA2IRAZ I E2EMNE L. REBERZERKES (LT-OBPR:
Long-Term Ocean Bottom Pressure Recorder) DFRFEZITLN, 202TE7RBICHFEABRAMICEKE. Sz
Bl L7,

1.1 &FC&IC

FERENLFERFERAZBEINAZNLD 1 DTHY, TNETI963EDE NI SH THEFREIP AL
EEAEMICIEZA SN TE 2, HICONSSEAMENEHEINTLUR. AT LY EI45kmiBEICHDEN
B (RI<BEY) 2-3F0RBTHB/EREBRYERLTWSZE (BIZIEHER. 5H148E X IUEAXFH
EIER) . TN UEWKT kmDABICHDEANEZERENH S &BEN DI >TWVWDE (KIRFRMBRE
698) , TLFEREDEHRMS5 km, EE30 km ICILFEEEREMENFRE L TH Y., FHRERKMEDE
b WADREER (FZEL) PRETIHRE. LURBIMrLDOTIYOEMGE - ERTOLANTBINATWVS
(EiD2012) . LALALNSHEEREXLOMBREE%#IRA 2-ODOEAMEIZERNICH Y. FITTRI30kmiE
ETRBINTWSRHBOEARDOAME, RS ZHETL2DEFH LV, ZI TREXRSADBEICE VWTRE
KEBRZTW, FBIBkMIZHDEINDEXBYIIBEY ZEHNRE & TI2RENDARLE,. I 5IC&Y
FEHEENRETIEHNERA. TOXIT IR - BEEAREZPELMITEIEEBNE LTHRERBICE S
ZREBEKEEHIZBEB L, SSICFEAEOEEAIL1968FEDEANFFICKZRMBEEBNR O L
SNTUVWBEETHY., FEABICSTRZNUREEDTOERICEVWT I DMEE TORIMAMB TS %I Z
ZDEHFIFKEW, ZITLT-OBPREZER & THRBREENRZ K EONZ L INZWFHITHREZREL. D
RS EICEET—H—A3EBEBE L., FOHEHET—H—DKEAATEZ & TRRELICH T 2 RN A
TEEIRZDHAAFETI.

2. RIBIERRBAKES

REKEEAHS AT AREEN S 7ICRBSNTWSIIE - 3BREVAEE S X5 4 (DONET) Y EXESE
EMEEREAME (S-net) RETREREINZ AV SA VEDKESFIES K BESNTVWEY, FEAEREDE
BiciExy hO—J8AEIMNBEIN TVWARW A7 54 VBIE L, TDHLT-OBPRIFEBEEENET
SEMOEMEVANTE D LI L7, LT-OBPRIZFERGS0MMODF ¥ v EETELNATMERSNICEHAO
H— Ry 7Y —%lHAH HMUCEAEVY—, T—YERETOILODKPFERIRI Y. FHERHE
T ED=HDEIEY FIF5NTWS, LT-OBPRTERT 2 EHE VY —IParoscientifictt ®

8B7000-2-005 (BRI HEHY 1 7)) 2BV, EREICTHRGE2ERLAEE (KR 5FET) ICBIF5RE
RUZ KT, BELCEAERTY SV ARABREER L, TEAEVY—OEERREURE L THRED Y
Ov/7a@ERAL, AP/ 0Oy 7 &RFEET (Microsemitt, CSAC SA.45s) % EHAMIICLLERIRIES 5 & & T&t
BT BENDEEZRIET 2EkkE L,

3.5REB. BLUSEDEE
LT-OBPRIZ2021E7BICER S N/-KR21-08HBICE WTREABRAM. HILTSLYBLZF10 kmDAIE
ICEREB L7, BELALFHIAZERETE 27-HOLBMERNOBEWEZZEE L. BREBEER/VIVLVNLOERIY
AVFERVWCBEERL VHIOMDAEZTEAL., DYBLAZT > TEBRETICKYRERERZT >, 0D
#%. ROV IHWZ S| ICTLT-OBPROAIEAE 1T\, 5HAIRAMKRE Lz, SRIFTFHRREE CERT —9 D
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EYREITD EEHIC. KEKESICR SN FERBHhPaIEE (1 hPa=1cm) O#B[HARRY) 7 N =YKL &
. WREAKEE (Machidaetal, 2020) ICLBZREAZFTITEEFEALTWS, SSHICHEHET—H—FE
BMICREZBABWTEDDMERIT ATV, LT-OBPRE D/KEEA FHIMWICEHAIT 22 & A5tE L TWS,

RAAERAIE BEKEST
(LT-OBPR: Long-Term Ocean Bottom Pressure Recorder)

BERKPERIRSZ
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Application of a method for detections of slow slip events in Nankai
region using ocean bottom pressure recorded by the Dense
Oceanfloor Network system for Earthquakes and Tsunamis (DONET)

*Tomohiro Inoue', Yoshihiro Ito?, Tatsuya Kubota®, Katsuhiko Shiomi®, Kazuaki Ohta®

1. Division of earth and planetary sciences, Graduate school of science, Kyoto University, 2. Disaster Prevention
Research Institute, Kyoto University, 3. National Research Institute for Earth Science and Disaster Resilience

SBIEREADSTARE, OBP)IE., RE—XA Y v F (LA, SSE)IC#E S BIED E Tk ZEE) % GNSS-A (GNSSEHEHHE
AAN) 1T BFEENICSARE CERNICEATRLEETHS, LHALALS, OBPICIERAO—2R
)y FIC& DMBEEICINA T, EBFRROENDZTINMBREH & ARE T IEZTNULOIRIETEHE I
%, 7. REAEMYCEFEZENICH D IEFIZEDORD D WL DML, T DEEIFEIASSED Mk HAR & i
W, ZD7z8, SSEICHED BEMBESHOHMREICIEL T, BFEEREOENEZEOFEUARRENVEL RS,
OBPHISEFEBOENETE ZIMWR AZE LT, TRETICEICZODFE (()BEREBRFE, ()EH
BHAFER) MREEIN TV, ()TlE. BxOBRASOBRINICH L CEFMEBEET IV ABEHAT 5 & Tl
ERROENZE (LR, IERIYZEE)) %#FRET 2 (flAIEMuramoto et al., 2019) , (i) Tlk. BREAD
EFMHZIHADAEVE—RE LTHBICHBINZERELT. 2O0DBARICHITIREFRINEELFICZ &
THEHNZ#HAEB2FEETHS (HlZlfltoetal, 2013; Wallace et al,, 2016) . Th F CERSEOEREDE
ICEEW, 2HEIDEFAZEFOEBMET T2 EEZAONT W, &b, FKRICRESN BB TIHE
Y EEDHEBANE . AFOKRICHEESNHIRBEORRIEIZKICOVWTEEZNS I & THBEIZH %
MELLKEBRTEBZ EDEBIN (WA HT 1 7: Fredrickson et al., 2019; £ 5 >~ F: Inoue et al.,
2021),

AERTIE, BR—=FIPHICERBEINTWSDONET2 BAIMICE > TSN B BEENCEEER

L. EIC2DO0ORBICDOVWTHRET S, 1) BEIBEESICH T2 IEFIZTEOKFREME & BBEHKEN, 2) &1T
AFRICE W TGNSS-AIC & » THRE TN 7/=SSE(2017.2-2018.44, Yokota & Ishikawa, 2020)ICxd L
T. Nishimuraetal. (2013)TEREINT W35 AAICE B W /=SSEREFEDOBPADEE A AEM,
BEREADCHOFINIBICOVTIERNS, BHIC, £7—952EHET I &I 1EBEESS, X
IZ. B—RR 745 —%BAL. 2BXREORBEFOEERIY. #BERY 7 NRUFEAXFERARDY %
nENRELLZE. BESELZ 1REEISKD, 1) IZDWVWT, BHNERRID D B RAIH 7% W EFE
(20T17FES5AMNB2017FSAEXT)ICDOWVWT, 2 TCHDHEAEHLEDEARARTICOVWTELENRRIEHREE
foo BABRZASSEAEFNAVHRICS WT, EDRFRIEHROFHE L FELEREEZ KD, BRHRARTEIZEDS
NOEEREE ZTOKEFERVEMTLE T 5 2 & T, EHITHOKEREN & EHKEE A,
R, BIE—=FIEHICEVWTER SN2 IEIZTEIL. BUOIKEEREETRT I ENbMN >z, 2TOE
RRTDIKREEBREREDBEDDHLLFT/OLNBRER. BVWHERBENESLONL, £, BARRTOZREN
B OERIRDOKESE 4 DOEFHHE (2000mLL T, 2000-2500m, 2500-3000m,. 3000mLlLt) TKX 4 LRIE%
WELEER, Th£10.62, 0.84, 0.93. 0.84& 4V LEEBRKICHERTERKTHEAI B AZEENER
b, INLDEHIEZ. hRAAT A7 IV FTEOLNLKEKREEERAKOEREZ RS, £/, o
MBI S BERRIC, BRBHKRGFMIIKRE L AR TN, BERELBFHRRT DOERH EIEERETHELONSRIE
[F70.3&R o7,

2) IZD2WT, BAEERRS, &Y. BRILEBROBRIIZFERL T, REKENNEVWEASBOES
ELERNAEEZ (BIZIE. M.MRE20(ZKZE3603m)IC 2 W TIEM.MRG28(7K;E2499m)IC 3 2 B E A
&) ., RIS, BERHERTICBWTAAICAEET %, AAICOEIK. =PRI EBEMA—RERE, 8F
LY RERT Yy TREBAHAEDLELBERICL 2EUTENRETNEONIAICHMERERE)DED & L TE
BEXN3, 2B AACOEHBRICIE, Yokota&lshikawa(2020) THRE ST LB SSEHARE(2017.2-2018.4)D
BERIUIEBRA L. SSERIRENEN8 sy ARDEDFFRIIZA W, Yokota&lshikawa(2020) TH#E N7z
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SSERTEET LD LEARF SN D MBEEN K E WEAIS
DA TEERLLEHE LTHRESN ., BONAHENEAZHEIL. ETHSEHFINIMBLES A
MWTHB, — A, BFINZIEFHHNNIRLEBRSTIE. S5NAEGNBREFHE /NS, FEELZEFHE IT4H
570, DY, 2017F28 1 52018F4B ICHIR—=FIRH THAE L 7=SSE(Yokota&Ishikawa, 2020) 1 f#
DENEHAAFEATERBTEAARENEATRT., T4bh5, OBPRRERERAWZAAIC ICED S SSEMRHFE
DEYUMAERTEREEA D, 5%IF. BEEFESSEQOHEMNICE AAICEEA L, NNIEDSSEE EDA RV
DB ICEY A, CDDONET2HEBIH CHRAET HSSEE T L — MEAIRAHICE BB Y INZ = RS %,
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GNSS-Acoustic observations using a Wave Glider and the recent
seafloor crustal deformation off Tohoku

*Fumiaki TOMITA"?, Takeshi linuma? Motoyuki Kido', Chie Honsho®, Yusaku Ohta®, Tatsuya
Fukuda®

1. IRIDeS, Tohoku University, 2. JAMSTEC, 3. Graduate School of Science, Tohoku University

GNSSEZRIEEFE A AN DEEMRZSHNENN (GNSS-ABH) (IC&VY, HEBEY A JILICHED BIICH 1T 2 HRE
BIMMEAONBELDICAH>TETLS [e.g, Honsho et al.,, 2019, JGR]. GNSS-AZLAITIE, B L TDGNSSH
MRVEL-BEROSENEETILODEBELTSY hT7+r—L4 BLER) PRETHY, —BRIMICHIAEE
FRELEBANTONTE ., LHL, MAAEERL/ZGNSS-ABRIE, AWM - &8N MPEVI L
NEETHS. THLEEVWIRNY, EFEBERI/IEATVWEZHDOCNSS-AFTRRICSEWTEHRNZZEET
ERETELETOEEZTER>TWS., EFHTREREERILRETIE, BOAICKYEBARITIELRY T —7
545 —%BERE LE-REBEREDOGNSS-AERY X7 LADRFICRYBEATWNS, 2019F78 ICEME
BRTCORBEOARENEEREL, VT —T7 549 —%2RAVEERICKL > Tl E AREDRE TEBEH
BEHDORENTRETH B Z & %R L7 [linumaetal, 2021, Frontiers in Earth Science]. D%, 14 B2
EORMMARD T —T 7545 —DERAICK 2EHARTORBNLER 25D, 2020FHICIL=FEHEDE
BlRICBWTEI3EMOEAl (6-7H - 108 - 11-128) OEMEICAKIILE [EH - i, JpGU2021]. AFEKT
1%, LEROEBEZDORRICIA, 2021F4-58ICHZICER L ZRBEA E ZORRICOVWTREBNT 5.
VI—TJ U544 —ICI%, GNSS-ABLRIA#EEE LT, 2DDOGNSS7 v F7+ CBLBMUBEHARY

GNSSY v 1 OIC & 2&E2/ 4 (Heading, pitch) EHAIA) , SE8MLEE, S22 72— (FE
BEr—9WEA) , MEMSY v 0O (RAIWRSEHAA) #HBEH LM, BT —4 ORISR0 KUK
LERED =D DThurayaF EBEMISEEZEH L TWS. 2021F4-58DERICHEWVT, 9z —T5 51

& —IF, FEN KS-21-05f1EIC T4RA6BICHEEHNDC22EASTHRASIN, 48HBOER AKX T, BHMiE
ICT5R25RICERHEHDGI4ERSTEINES Nz, TDE, A5 1785 IC TGNSS-AZAI A= £ L

fo. AZEHICEVT, BAFRAERVEROFEEZS, VI —T IS4 5 —DEARIOSRINE I EHH
EHERELZEDOD, WBENREHNOEEICHIILZ. £z, ThETODII—TJ549—52BWEAT
%, AEOBEEEAZEL THOLOTOES (BEEMICIE, 100 mREEDE R TODSDEME) BADHEE
BLTWEY, ERAUEPY L TEFRDDOREDD, BERT7 LA DENYEREOEROAISH > MES
HHERL .

VI—T0549—ICE>THRELAGAT—YA2UEBL, BERT7LAEMOHELT . HETII,
Honsho et al. [2019]DFEXICEDE, BEINS—EFELF TOESRABE % RE L/~ %EEEL

7=. 20T16FELARIDOERILHICH 1F 2 CNSS-AEHIZ E DA S THEEILQREIEIThbNTWAED, 2016FLUEIL
LTEROEBEAIANEOBBEICEIWIFEAEBAAEITI ZENATETWANS. LHL, Vx—T534
F—DBAIZL Y 2020F L, BEHHE~FHRENORAURTHEENICENETI I ENTEL. ZOHE
R, BFEHLUIOHASRTIE, TEARKIINEIVEDD, 2015FICKELZSSEOFELHB-DIC, &
EFDEEH2016FELUERLPEDL > TWAHKFARONAL., T, BSHEHOED SITHEMEENIC K 28
REAZDOEEHIFGENICE L TWAIRFIERESIN-—FH, TOZTEEEIICPLNSICL>TWBIERANE
bz, ARERT, LEROVI—TI5A45—ICLZBEROBEICMZ, ZOHEREEICL ZFRILHILID
RMEHDKERDICDVWTDEREITD.
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Time stability of sound speed structure affecting the GNSS-A seafloor
geodetic observation and observation accuracy

*Yusuke YOKOTA', Shun-ichi Watanabe?, Tadahi Ishikawa?, Yuto Nakamura®

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

GNSS—EHZAIEREEHARX (GNSS-A) L& 2 BEMBESEBTIE, BHFOEEEEDERKREAIBEICKS
24249 %. GARPOS (Watanabe et al., 2020, FES) Ti3BEAHEIT 3B LE & BEERBEHEZF B LA
2DDNRFXA—Y THEMCEZEELAHBLTEY, ThICL > TEERMEDREREDH L& EREED
WMEAEIRZ B &N TE D (Yokota et al.,, 2018, MGR; Yokota and Ishikawa, 2019, SNAS) . ZhZx CODH
ETID2ODMEMNEENNTA—9D>5, BEREERICLZ2HMENNTXA—9%2EH (ReG) , BLROR
ECLBHE/ARATA =S EEH (ImG) IC& 2B EDERBCOAEargGIZIF & A EDEAKRICH L
T, n/3~n/2 (n*4/3~r*3/2) QE@MBAICNE B &P bh>TWb., ZOHRTEH, ©/2%0~7/3 (x
*3/2% n*4/3~n) OHELEIMBIEAICBMBDOIESDENAKEVWI EAEREIhTWS (ERIFH, 2020,
hERL) . FETE, TOREICODVWTERY 3.

BEALRY 7ICBIT2COREBEFANIZEZ S, BABDOESDENKREZWEFEICIE, BRRERICSITS
argGHZEILL, GOEHICT T 2UAENA0BLICBRVWT —ZANZWZ &bk, £ DB, GDIEZ
(k=AReG/AImG) %argGe L TR LA LT, D TGARPOSICK 2T %ITO T & T, BABDIEFSD
EPhBEINDZ bbb k.

INSDERIZTHRDE, ReGEIMGDIMEMEDHEICITIRY B o7, kIZELHETETWEEHER
TZ%. GARPOSTIZReGE IMGIFZFNZFNEREARAICESHRBHTHEL TWS. ZOHT, ReGEImG
EZNETNASHIDERICLE > TNA T REBREEZF >TLEDIIAREELSHD. —FAT, TNSOREZLEODL
ICH=2 k ENA TRABERELZITTEHEN VLD, ReGEIMGICERZEELWEEER>TWSE
ZZbN%. GOEZ%#argGe LTHRLABSICBMEDIELDENBRINDIEWVWIZ &IE, <D
Ry 7 TCOEE DRFEELIZBRIRRE (4~1285ERE) NTRELTWEZ EARBT 5. argGH H B &
HAENBIGEICBRUBDIES DENAEKRAZDIE, ZOLSHLCOEEICSITZEY HNBLABHE ICKI
ENPTWVEHEHLEISTHDZEELILNS.

TEROBRERIICK 2T, BERINFA—SDIFEAZILORHEEERT 5 I & TONSS-ARFTOBEEN A LT
&M hhork. 2L, TITRIEICAWEAETIE2EREDMEIT (k ZRD D7D st cycle&argG%
R L7=2ndcycle) 2EB9 3. F/, BRI EICHBTILOLREMNRERZZLEBESINS. 5%

&, LEEDOBESORHBE*EREHRET 2B AERIIOVWTERT INENDHS.
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Turbidity current associated with 2003 Tokachi-oki earthquake
recvisited

*Ryoichi IWASE'
1. JAMSTEC

2003F9H26H04:50 JSTICH4LE L 7= +RsHithE (M) 8.0) DR, ERDOEEERM25 kmDBEICAIET 5

B -+ DEEEREERY R 7L4] BRI T—a3 Y (KR : 2540 m LUTRTSCimE R R
T—3v]) TlE. BEURAMRERFHICE Y RKRENMTILS m/s ICETIRBRMMEZAONZ, BELYRR
AREVREIZT7EBULESEL. COBYY Y VIR 100 HzO/NA RO7 # VES L TIIEEALE
S EINE, FORBITEBROIEESERIX10 HZRED BN LEHREOESLEN, F0RIZE—7A
R 1 HZAZEDESHIHNAEBMEL TW5, BEOE—7ERBUCE L TiX. EREHR(Impact theory) %
BEICLEARIDBHOMRICEVTRESNTLWIERANSTREBR T 2MWEOEREHTET 2 &8+
mOESER>TLED (B 2017) .

—A. BLEREHRAT— 3 VICERY T 5TV S EEBRIR®EE (acoustic Doppler current profiler,
ADCP)ICDWT, 1999F DFREBEUFE2016F L THMEINLT—YDEHEEDH TS (B,

2021) » T—YMBREOEEIS—ICEERTSEY RIS —%IC& Y X—H— (Teledyne RDI
Instruments) Y 7 b 2 PWIinADCPTIEBETEARWVWT—4ICDWTEH, X—H—DRFa XV hEHE
ICL CEFZasciZMT B2 &I, —HOBERET —FICDOVWTEBEAREE R > TW5, TESHtER
DT—FICDOVWTHERY I MY 27 TIRBEBROIZEZRDOSHEAE TLIABETEAVWRETH >, Th
DT —49 6 BERAREE o7z, 22 T5E. ZOREBRICOVTHOH TERAET o7
ADCPIFZ48BDMERZE7O7 7/ IILERBLTWVWS, REDEIIFEMT, X FEDEBEENLSDEEIF]2
mCTH3, Y7V ERIE300E L TWS, Fig. IRUVFig2ICZEFNEFNETE (5E12m) RUSEET6
MOFETOT 7 4L OKERZE, FA. ROCMERZE) 2R 7, Fig. 1 TIE7EHISEBERDOEEZE L. 7RFFICK
EREMNT.Em/sTIHEL, FEFICTRAZOMENENL TWVWS, BRIEHUDEAERZORNTHY . 186
BIRAICABEZDOARNIPE-L TWS, —A, FIg2TRKELARZIIRVWEDOD, EBEBRIERICIIRAEZ DR
nASEEL, 120EURICIEIERZORNIEE L TEY., BB LB TORNIERZRRERLTWS,
—h., BEMHFERZ EEREHART—2 3 VHEEETAYORNEEA>TEY., BT LEREBROMAE
BELTWREEEARY, FARTECEHBEIEEAELC CTARZORNIEEBL TV,

ADCPIERZEL I TR, BEESORAMIBELIALTWS, ZORELEE L. BEME L HEEIH
%, BHHELSAOERE LT, BELMEIR. FLSMEICITTE—I 28T 3EAI’REOSNS, Bl
(2021) TIFERILEIC & 2 BEERERICH T 2 REEMOEIMERL S, BERICBFZRT) VI TIL—46E
ORABRERFELEDY., ZT0%. TS LCIRIIKRORELR LR LALE S, HLBEHREWERNR S
NaZEDDh ok, ZDZELL, ERIFPARICLKZIMERADOHELREEZ SN S,

D EDKR%=EIEB L THRET %,

S 3

AEH(2017), 201 7EEMBFERFARBETRE. S11-01.
H#(2021). JpGU2021. AOS19-02.
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An investigation of mechanical characteristics of energy source in
seismic reflection survey using underwater speaker

*Kazuki Takanaka1, Rema Kurosawa1, Tetsurou Turu’

1. Tokyo university of Marine science and Technology

1. ELoIC

HE, AREBEERE §2MEQEMBRECEERRICAGAZHBRAELR Y, AFRBTOMTEERESE
AEMLTWS, WTOEERRERESREICHIRILT 2F5& LT, WBREEFRECRRARESH CLALER
INTHRARGEEMEFREIX. ATHICHERERESE, HEEREI, SR> T 2 RERE 2R L&
MTDIEICk>T, WTEEEHAUTZ2FEEFETHD, COBFEEFEOBERE LT, IREIMSHEIREN
ZINARICE > TEESEHABCEERANDEEN HZEEZAOLNTWVWEZE, ZLTAREREEY AT
LTHZDZEDDL, MMADKBDEE L R D-OFEBEIFIRINTLEI ZEDIRIEFLND, Th
SOMBREMRIANG, REBEBFAERETIEMAETIE, REIRBEELER L TEENNS W DEEEY
NDREPNESL, T, NETRMEMABR-DAFEEHTOERIRRESE L TOERITREEE Wo=fm%EH DK
ZE—H—%RERICFHALIEREY AT LOBERICRYBATNS, IhET, RUELRETOBELARICS
WT., ZRTHERET —YOBMBSLUV=ZRTT — Y REOODRENZOBREEDORI R EEEREL

Tzo BIBE LT, BETFTHAMETCOMTEESAMGIETEDZ I EEFA LA (Tsuruetal. 2019,

EPS) , BEHEICEWVWTIE, EDKPFRAE—H—%BAVWRARRIRERCRHABEL CRENGOBMNTE S &R
EEEN (ML 2021) . BRAIT—YOREOEAZELEEZEEL. IRKREKORZRBLEICEATIMEEEREL
TW3, &2 BFEONA 704 ARBETHERINTWSERBAZ LI EDZ R4 — RIS L. LF
RETIHBRUS VY LEERAWVWTWS, Thick Y, SAKFE ORBEHRBERORHFKICES TS24 kO—T%
MHEFTBENTED, LHL. KRRE—H—D, RUS VY LBEEERICEIRL TWEHE D MEKRER
HEIhTWARWL, §48b5, REEFE LTRUS VY LREBWVWSIEE., KhRAE—H—O#mETICER
TEIRIREFVOENEDEEELCZDNMIFATH S, L. EEORIREEIEZATVWSDE LS, HEE
BARERORHICHE T BS/NEEZETIETVWRIETTHS, I T, AR TIE. KBRAE—H—OEHEIFIEIC
LBRIREFOEDOKRIA A BN E LT, RIREFOBANEZHAAT, 512, BRALAEREREVAFATZZ &
&Y TF—9REBEORALEER -7,

2. RIREFEAEROME

2021978208, BEAHAREZEDKESO~T00mDEHICH W T, RIREFOEREERZ1T > 72, BIEMLRRIE
AEICTRTEY. 10F v VY RILDRA KN = —r—TIVEMEFAICERALZRET. BHORERE
To7. TNOHLDEBEEARATHILICLY. BEARENSDORFESIFEHIS N, /4 XDODRVEKE
NELND (RFEFEKRE, 2021 ; $EE2020-217557) . AEICHER LZMpAIZ. %Xttt Fo—Fv o
OFEMm TovEl (19hv) TH 3.,

3. BRBLUELED

ERERICENIE, RUS VYL RAFERATZHBE. KPRAE—H—HIORIRSNE BT Y SFILEE
(RIRABICER S NEIREERE) SiErRUBLR>TW:, £, BAILARIREFEZBVWTEHIRE EHE
M LEERIZ. YV OFIVEREOHEBEHERBRELER, AoshRRER EMRNMR SN,
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S02-02

Long-term test for practical mobile tilt observation at the seafloor off
Boso Peninsula 2

*Hajime SHIOBARA', Toshinori Sato?, Hyeleong Kim', Yuki Kawano', Haruka Nagai1, Aki 1to®,
Masanao Shinohara’, Hiroko Sugioka®

1. ERI, Univ. Tokyo, 2. Chiba Univ., 3. JAMSTEC, 4. KOBEC, Kobe Univ.

1.1 XC®HIC

HEmERENETEESRROERbICHEIT. FEOLFEEERMEE(BBOBS-NX)[1]=&IC Lk
BBOBST-NXIC & 2 REIERAIICDWT 20144 - 201 7FEDMEZE S THE L7=[2][3], ZEIL. 2015FICKE
LSERYICEUR L - FEHEEREAICERE L TUL/=BBOBST-NXDEBIER = BN T 2,

2. BHRl - BB

BBOBS-NXTIZMII L= Lt v —HABERICKEIBRINTE Y, EBRROSZEICL 2@ENETEIT
IFIFEV, BEEETLTCEATZ-OBRERBEOESIRGFTH D, LBtz y—DKEEF2KRIDY
ARI T aVEBSMEEEN) 2 REESIMD &t EKcsd 2BBOBST-NXId, EFEME - (BRZEE%
BEEATE 2, ERICEONEEHFICIE. BEiEty—ORETILETRADEV S )V TICLBY T M
Bonhsd, 7 bOBIRTRFIIFFERELTEY., Y7 MEFE LRISELREHRR+ )%
gnuplotZEWVWH T, REFELEZELSIE, BERNEBORHRERF S, BETOIEIICK 2EREHEH
0.1 urad & /NE Wh'baytap08 704 5 A[4]% & L TEBIRD 2E Y B <,

3. RAEAEBREN
NEERIIERELEREHTREY IR LSSENFELE L TWBMEE T2015E7A» S2EHORBHARE N2 T E
L7ze ThETORBAERBEICIIBI0O~100mBEN/IBTICHREREET 2R EB L TKESFHEH L W
A, ZOERTIXERRBRIRET109Y Y T V7)) DHABBOBST-NXDALEICEY 417, 2017%-
201 9FICEINMED D > T D BRIRRE THEEHET . 2020108 DYK20-15S & ZdhH - LADW
6500] fBETY > &MU L., ERI%#EGT 27O ICFHRDBBOBST-NX & BEKERUR AR (OBEMC, FERE#
25m), BXURRERTOBEEADEFT(OBP)DFREL 1T o7, BBOBST-NXIFFZKEN S5FFE L TW=AARER
BEEHENw 07y TERTHREL THY., T—9ORIBELHREREL, KBET -9 IF4FEULRBINT
W=,

4. KBZEIL L EREE

SEIORARISaryT—Fk 2EBTYRAOEYY ) VIHIFIFEVZEEICREL TW:, EXNLN0
B2 RFEERNEERICIE. 2RO HICKERL E OREREEENR A /Z(K), Mg, ACE#FOEYH—T
IS L2 #ER[5]Tld. ERZEE E KEBEDORBRIBERICRE AN o h, SEIEE Y Y —IEETDAKEREHE
DI=DHBEREME(ZIF-30urad/’C)H'ERETE 2, BEDEREEFHEKELLOERERT, £THBELT
EORERBTEMENELLLTWVWER I NS, KEBENICL 2D TIRARL, £V —BEOEBIEEK
FHETHZ LYW TE S, COKBECOHEZERNEENORET S2HEZHA L. BARBERTRERYZ
WHELTZDDAEZLBIC ZEIC LA, ALEYY—IC&k 2BE20OEREHFKICH L THRKANES
o7z, KBEHAMRABEN T Wz h, SBERBIPPER -, ZOREETEH2014FDSSERFDIE
RNLEENIBREICHD ERZ B,

5. F&&

SEIESSEA R & TWARW2EMBDBBOBST-NXIC & 2EMERA S, KERLOFHH & RERBROMENE
BRZENPREL S, BERBOA -4 =15, KEZEFHN0ICICHELBVE D BIFRBE CIEMEIC
BERVWHNE LML, S BEREBRAT 210, BRINBEFEE Y Y —BRTORRRENEDN
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MBICRDZEEZTWD,

&30

[1] Shiobara, H., T. Kanazawa and T. Isse, IEEE-JOE, 38, 396-405, 2013.

2] &R - ftt, HFAMEFSHFEKLXSR, C32-09, 2014.
[B11BR - s, HEXMEFAMFASR, S02-07, 2017.
[4] Tamura, Y., et al., GJI, 104, 507-516, 1991.
[5] Shiobara, H., et al., Front. Earth Sci., 8:599810, 2021.

BBOBST-NX @KAP3-2 (after baytap w/temp, ma:1w)
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Tilt (v rad) / Temp. (°C)

H1 tilt
H2 tilt
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To what extent can stationary seismic observation network detect
small landslides using short-period seismic waves?

*|ssei DOI", Takuto MAEDA?, Aitaro KATO?, Tetsuya TAKEDA?, Hidehiko MURAO®

1. Disaster Prevention Research Institute, Kyoto University, 2. Graduate School of Science and Technology, Hirosaki
University, 3. Earthquake Research Institute, The University of Tokyo, 4. National Research Institute for Earth Science
and Disaster Resilience, 5. Murao Chiken

1. XIS
NEHBAROREZWVWERCHS I &1F. BEAEORRDIBECRBDLEWMETORERREREXEDR
K. BKICE>TREEETH S, EF. HEAAEIET 2EB 2 EFEBESABOMEF AR T 2 FH)
MRESINTLS, Suwaetal (2010) IFTREREEFENICH T2 KBEREBIIRYICLZ2EE%ATOE
HOMEBFMRALZIEERE L, 5IC. EERREMERUMOMEFTERZEZRAVTENLDORER
FRDE km ORBETHETE D I EDBIEEENTZ 7% (e.g. Yamada et al., 2012; Doi and Maeda,

2020) , ThHDZ EN S, HMEERICE > TRERAEN) ZILY A LIZKRMINZ Z & EFFI NS

BN, EOREDKEIDNAAENAED S WVEBENTRATEED. EDLD%RY 1 TORERIRETHNILHRA
INPTVALRE, BASNTLVAVWIERZAFEINTWVWS, INSDERICIEI SR IEFHADERIVE
TH?b, ZITARETIE, CNETRELALIEFIEART—IOMNEBRZFICHL T, BIOEEHEER
ORI ROEENRRAEES A -7, REBRBICLZ2HMESHIRMINTVARVWIEZRANR, RIS TWL
HBEICE. BRAREICK > THREROHEEN TN ZESMIC LT,

2. A&

NEDORBREBHEOREZIHIH+A—MLEAULETHY., NEREORERZATEA EIC L > TIHFER
EOSHETHN > TWB201TENS2021FXTOL22EMICH L TR A=S o7, £, HED
Hi-nete IRTOMEHRRICS T DMBERFEHZ P ZDI =V TARY MLdb, BERR (BIX
X, Dammeieretal.,, 2011) ICEVWTEHRINTVWARERZEICHE T I2HERMORHERE L, [BE
HEBZEANTEI ] [FHEARMN 05-10Hz DFICEEFND 2] THEREANMTOMULETHZ T
El DIRTOFREEB/ZLIZEBICOWTRERELZRAMLZTEELrHZEDE L (—DOTHBLIR

WHEDIFE T hd ] & L7k) . HWT, B—HFICx L TRIEARREE G L - e D H 2 88 =K
& ORBOGBLIRIBEOBEA S, REREERMLADNEINMIDOWVT, FTREOLI AEEICIHLC THEL
7=o

- HE | BRA3AUETHRME N, ASLE (Kumagaietal., 2010) 2 WELI—REI v avicsiF
ZERISNEBAREMEE FE LR,

- BEN : BRlE2ATRANINS, £E, BHESAULETRAOSNAEDDOERRENTEAW,

- HBEN : AR KRTRAIN, HECREOREICELT 2 RN IR OREFICEE L AW,

- RER : REEE | AND NBLAL,

3. #BR

BT L7=22FHID > B, EE | B5EF. EE I A2EHl, BEINAIEH, ZOMmD12EFIEREINT &
ot FHEE | OEHICH WV THREFEIZT10' m® (NERZEMCEL SHEERSE COS/IERIEHN 7

km) B510°m*Tah o7, F/, MESHTHRAMI AL >1256IC 8 1T 2 BIEFREIZ2x10° m*H 54x10°
m® ( (RNEREMEL SHESRSE TORNMEREITH 4km) THo7l, NERBEMBEL SERSE TOIE
BEAMBIRICNS VIBAERE, AE10" M REONERES SERMEEAMICE > TRMNEh> 2 —4
T, BEABIAEZC EERMEINAVHIEEIELBIFEANRONE, AFRICK > TRERIEE HESHD
BROBEISHLZ K DEFICOVWTEHLAICR >/, SERIGHEBRAZZICE D NEBEOEBRT % Bi5
L. REREOFELEHREDIE. /A XLRILOREREEED TV,
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HEE) PBARERMARASRELEZFEARS LUOIKTOMERE T -9 2FRSETWELEFHL
Tzo BLTRSHBLLEFTET, 0B, KFRIZISPSRIEFE JP2TK18792DBIM 2% (T DTT,
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Development of multi-platform next-generation WIN system (1)

*Shigeki NAKAGAWA, Hiroshi AOYAMA?, Hiroaki TAKAHASHI?, Takuto MAEDA®, Naoki UCHIDA*
, Mare YAMAMOTO?, Kazuo OHTAKE?®, Hiroshi TSURUOKA', Yosuke AOKI', Yuta MAEDA®, Shiro
OHMI’, Haruhisa NAKAMICHI’, Makoto OKUBO?, Takeshi MATSUSHIMA?®, Hiroshi YAKIWARA'®,
Katsuhiko SHIOMI"", Kenji UEHIRA'", Hideki UEDA'", Kazuki MIYAOKA'?, Koji TAMARIBUCHI'®,
Ryou HONDA'*, Shutaro SEKINE'®

1. Earthquake Research Institute, the University of Tokyo, 2. Hokkaido University, 3. Hirosaki University, 4. Tohoku
University, 5. Systems Design Lab, the University of Tokyo, 6. Nagoya University, 7. Kyoto University, 8. Kochi
University, 9. Kyushu University, 10. Kagoshima University, 11. National Research Institute for Earth Science and
Disaster Resilience, 12. Japan Meteorological Agency, 13. Meteorological Research Institute, JMA, 14. Hot Springs
Research Institute of Kanagawa Prefecture, 15. Association for the Development of Earthquake Prediction

1. [FC®IC

HE - R TEHEDOERIT — 9 DEEPERBLEBICAAVSNTWAWINY ZT LA (MNB - R

M, 1991 ; MEB - 3RA, 1992 ; MER, 1994742 &) (&, FAFEM S525F L EAEMA L Unix EDX-windowikiE
TRIFTNISEMELABAVWE WO HIRAHZICEEDLL T, REERDZYV I NIV TEEIBVEDICKEZOESR
VRATFLELTHEWRIIONTSEY, GERPEFLEBERICEITZ2RESFIIRVICELZZXY vy 700G
AITHERICKELEKELTWEDOARKRTH S, FICIREOFBRAMNIEY 7 vy o 73R LARS3 Z &
NEL <, BRALEBOSELCRRERBERREREZH 2 LTOEEERYDDOHB. —H, TOMHEHE

T, N"— ROz T7DOUENKIBICEELZIED, SIWFTS5Y b7 4x—LICHBLESE PR EELEICENT
ARTNA RO - AN ER, N— Rz T7REICKELRVWY 7 MY 2 7HOBEITREICAR>TE

oo ZZT, WINEXT—9DY 7ILI A LAMELIBEBOREZBA-L2EREOT -9 REBEOEEELR>TW
2ZEEBER, EHRNICEFNED SN TEALBARACPIRFOT —YEEY R T LV HEEAILE S R
FLESEICLEDNDS, SIMFTSYy N TA—LDY 7 b7z T78 CRIEARWIN) OBFREEDZIEEL

2. BTV AT LDBREERMR S AT LAANDELE

REEEDZICHIY, £I, BWINVRAT AL ITZBEERMR Y AT LAANDELEZDERENE
7272, WINV AT AICEEDREWNVARELEMEICA —IVFICKV Ty r— NAEAERL, 18#E (i
BAZ, RibKZE, RRAR, HEKRE, F#HAE, BHKE, AMKXE, BREEKRZE, HBKAE, BHXR
SRR, HRNBEERRMEMEMR, [RT, [IRKAER, WEFNREARIRESR, £F44) HoE
Exigr-.
BAEDER, ROLI>BRBFBREEENFTEONL. FSOEAREOBEELRICES T—92 (FyrxILE) D
B, BAEEDOZHKE, BEOERLE, BEEREDRRE, Bl OZERTIERBRERENDHISHIR
NEHE LTHEIFLONTWE., £/, WINY 27 ATIHEERIChypomh (Hirata and Matsu’ ura, 1987) A&
BETEICEDNTWE Y, ZhUADEBRE IOV LPMOBR IO 5L (AAZXLBFRE) ~AD
Wi, WINVRATFADFa1—hMYTILDRERZELREBE LTEFSNTVLE.

3. WEERANERY ZTFLDRAIEESHDESE

BIEDREESZICLT, RHEROWERANERY 2T LDHAFEARBL, WERAY 7 b 7 OER
BAEER L. RAROEFHIL, 120DV —X— KA 5Unix (Linux, FreeBSD), Windows, macOS D
TS9N 74 —LETEHETERATATNAFT Y EZNFTORETCAVRSILTESRIETHD

() . B\EE, BERTFEFERUAOK/NMREOEEE L MEA TWRW, SBROBEEILRN ATREARRET &
oTW3.,

S&IE, ZOREELETOVZLEZRICLT, BRAESOVILBREDOHATIT Y NETHELREDER
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EFEHTWVWERLW, £k, GERVRATLDOERICDOWVWTHRET EEDH L.

A ARRTIE, ELMRRAEEAG KR ZRMPARAR, LBEARE, AAIAZE, REAE, RRAKE, £
HEARE, RBRE, BHKRE, UNKE, BRERZERVIKRTOMBESNT - 2AVWELL. ZIICE
LTRALEY. 48, AMREXHREEICE S [KEORRICERY 57<H DB XLEMHFETE (55
2R) 1 OXEFEERITELEL.

_ Windows 10

WO =00 @@ G- @
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Seismological Society of Japan The 2021 SSJ Fall Meeting

Room D | Regular session | SO2. Seismometry and monitoring system

PM-1
chairperson:Satoshi Katakami(Center for Railway Earthquake Engineering Research)
Fri. Oct 15,2021 1:30 PM - 2:15 PM ROOM D (ROOM D)

[SO02-05] Seafloor seismic observation using long-distance DAS technology

OHiroyuki MATSUMOTO, Eiichiro Araki', Takashi Yokobiki', Kinzo Kishida?, Daiji Azuma?®
(1.JAMSTEC, 2.Neubrex Co., Ltd.)

1:30 PM - 1:45 PM

[S02-06] Long-period noise reduction on fiber optic distributed acoustic sensing
(DAS)
OEiichiro ARAKI', Takashi Yokobiki' (1.JAMSTEC IMG)
1:45 PM - 2:00 PM

[S02-07] Long term DAS acquisition using Toyohashi-Oki seafloor cable
OToshinori KIMURA', Eiichiro Araki', Takashi Yokobiki', Koshun Yamaoka? Shuhei Tsuji?, Toshiki
Watanabe® (1.JAMSTEC IMGFEAT, 2.Nagoya University)
2:00 PM - 2:15 PM
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Seafloor seismic observation using long-distance DAS technology

*Hiroyuki MATSUMOTO', Eiichiro Araki', Takashi Yokobiki', Kinzo Kishida® Daiji Azuma®
1. JAMSTEC, 2. Neubrex Co., Ltd.

KT 7ANEY OV ITRMD—DTH BT 74 N\NDHEEEL V> 4 (DAS : Distributed Acoustic
Sensmg) E. AFRICHLTH T 74 \HORET 2EEND SHELADOMNEBEZ L AT 2EDTH

o T 7AND—EHAVOTL &, MESLDMEHAZEILT B, DASIE. 7 7 1 /NOREADEHMEZLD
ﬁﬁ‘ﬁ”a’:y‘u? ANERICH>TERIT 5, DASORSHBIIRIEREICH Y EEDREN S VERT — 9 HE
TE32ETHD, AFETIE, DASEBET—TILISERALTH T 74 /AR100 kmE TOERI 1T
L., DASICK BthEREHE TOMEEOMREENICDOVWTER L, AFRTHALENT 74 /N2, E1IC
79 [BHNEZERIEGEEMEMRAEAS AT L] OBET—TILTHD, ZOBAY T LIE. 20195434
IER%EEILE L TR, EICDASERBOTRA MY A MELTHALTWS, y—7ILRIE. BELEH, S ELIHRE
BRF—>3> (DSO) £THI128kmbH Y., 6LDDKT7ANEEDVRATALATH D, BET—TILDEFIC
26 DEEMEST (OBS) &2B8MERKE (PG) MREINTWVWS, FIDASEADHMEEANNDBERAM%H
RBE=01C, DSOSA v ZAWVWT60 kmEHAIL Y SIC & WHR15 km~30 kmDtE 2 & 3 VI DWT38EERED
EGREA AT o 7o, EREUA AT o ~HEIC. KFKETM250MENRELE (K1) . HEDORKERZIE
2020F3H24H008E31954. 18 TH 2%, BRASDASER DT —T Ity 3 £ THR120kmT
Hol-, DASICK ZIEEAIBIE LT, 10.5 mDZERELEEETEHE (decode) Li=F—4 v M E50 mEIC
289 FUILT. 10~20HzDNY RRZAT7 4 IS % BRALAEZEDER2ICRY, BEEREDAY T VT
DNEWEIS a VIEREDCENNTE TWS, PRIISIKRICEERZ ES/NLIETASZHN, Ay T v IhEn
£V aVTRPREHBATE S, DASIEH 7 71 NOBMARVTHAANDRELNFWH, SEOELEITL YA
BICEAIIN T WS, JRIC, X774 /3DEEE (CPL) °120.7 kmICTEET B5PG154 YA HWT120
kmEHRIL ¥ 212 & U 420 km~60 km$ & V40 km~100 km®D2t 7 a v DER ATV, #7714 N\E
100 kmETD /A AN ELE L, LEBERBOT—YUEEZEL. 0.1~10 HzD/NY K/ T 1LY
HEALE, RBICEFNFNDHRT 74 N\E I 3 v DIPBDODASERIDRHEE =Y. B3(a)ICARICEVWE
72 avDBAETRTN, BERNS2KkmEE TIHBERT — 7 IUDSEEDOREEAZ T 572D/ 1 X LR)LY
BV, BEE@EDAY TV IDNEWEI Y 3 VTIERIREIABEEICEAZINTWS, H3(b)IHEeants
LavOEAERTN, 7T0kmEUEBADEI Y aVIE /A XLRLAEL RS, B4IC10 kmEBICETE L 7=/
D—2ZARYJ MNIBEEERT, 30kmZBRE, 70 kmETEIRFOTEHICE—IDH D, H3(@HIP5EHLHIB L
1S, 30kmITEEmEDHY TV IDPBEVWE IS a Vv THBIEA5REBT D, £/-200OEHET
F—N—5 v T T340 kmiSTICE50 kmIZAHED /41 LRI ER>TWS, SHAE#EIARCABICDONT
ABHRDBREIAELRB7HD, LBEET/ A XLRILHIEL RZEBRICHY. 80 kmE 90 kmDPSDIC IZ AR’
HOE—VIEREBTERV, LEN>THREDE IS, X774 NXR70kmETODE VY 3V TREMZER
ICEERREEEZ 5N B,

© The Seismological Society of Japan -S02-05 -



S02-05

33'00'

3230 3230
134700 134730 135700°
-8000 -6000 4000 -2000 0
Bathymetry [m)

1: JAMSTEC B8y — J )L OBEEAE
(#r (HRAIGETRLE LITEDER)

Time (JST)

00:32:00 q
00:32:30 [ {
00:33:00 [ 3
00:33:30 C :
14 16 18 20 22 24 26 28 30
Cable length (km)
-0.0005 0.0005

0
Arbitrary strain (ue)

2: 2020 F 3 H 24 HICRFABETHRE LIZHED
=)L (10 - 20 Hz )N BICR T 1 LS % ER)

30 40 50 60

0 10 20
Cable length (km)
(b)
0
30 |
@ 6of
© 90 F
£ r
Z 120 b
150
180 C
0 10 20 30 40 5 60 70 80 90
Cable length (km)
[
-0.005 0.005

0
Arbitrary strain (ue)

] 40—
g r —— 10 km 40 km
g 20 - ———20km ——50km|
1 r ——30km ——60km |
1 ° ——— 40 km ——70km |
9 i —— 80 km |
=1 20 — .
100 «— L —90km_
e oL _

[a]
3 L _
o B0k -
E - —
80 - .
-100 - -
-120 el el A
100 10* 10" 10° 10' 10°

Frequency (Hz)

4:10 km E0/)CT—2ART NLEE

3:(a) 0 - 60 km, (b) 40 - 100 km 24733 >@ DAS
E58) (0.1 - 10 Hz ) RJSZA T« LY %IER)

© The Seismological Society of Japan

- S02-05 -



S02-06

Long-period noise reduction on fiber optic distributed acoustic
sensing (DAS)

*Eiichiro ARAKI', Takashi Yokobiki'

1. JAMSTEC IMG

Frlk, BEN JEFHICEBAINEZ120km OBEX 7 74 NN—4r—TILERV, 2GEZELY VY
(DAS) sHRIZRBEAL TW3, DASIEZ, X7 7 A NRN—DH T 74 N—FEZLEZ SR - SREICFHATZE 200
BRTHY., ERHEBES— 7T, O—HILAMER TR, REPHESICEALEMMEOER DS
1TZTW3 (lde, Araki, Matsumoto, 2021) ', 0.1 & W RWVWRABICE W TIX, #E ./ 1 AW

., EFEDODONETBELFEMMES & XN TREASMEFOSFARRIEE< AWV, BULEEBN S ZICEHRL
TW3200mERDIEDIN T 7 1 N—FEHT & 2EBIFER (Araki et al., 2021) &2 % &, ZDDASHESR /1 X
ERVDIEBIENTENE BEXT 7AN—4 =TI TH, BELFEMES ERAKOSRE - LEEE
BINTABZEDHFETZ S0, DASORBEHER /A XOBREREZERTZEEHICTFOEA /1A X5 @IE
LTRBEBRICBITZEARA 2502 =2 LAERE=T oD THRET 5,

DASTOD10M & W) REAMTOER / 1 XiEk, X7 7 A N—DRERICEEZLEFICLY RETOHEER L
TWbZ EDMIZ, DASEBICAVLWLNTWVWS L —H—HEDFROESENRETIDT 74 N—ifge LT
RADMEIPEELR /A XRTHDZDEEZOND, CORBOWMREZRET BN TENIE, BBIRHERE
ET3ZEICE>TRABHARRAAETDZIENTZZDOTRBEVWDEEZ, L——KROESE
&, X774 N—D1EDEHY GEEImMSIZE) ORBIZNIWVWEZZOLNDH, BOTDOHER, X771
N—EAREHEEERICHBORDE LTIHENEEEZAOND, I T, BR774N1—IC TEELDARWV] XH
AL, TOXBOEIEREZL —H—FRESETDMREE LT, thOEHIRBEOREFAMIEL .

EZAEDRV] A7 74 N—DXEIF, AREICESMITELALT 74 N—HT140mZ AT RICIHT 5
ZEICE>TERELE, T TEZEEORV] X774 N—REICZRTELTWE WS [EE] %
tH, TITLTCEREL— Y —HERVAEXTHRICLI>TEHHT R EICLY., SORDIZB/BEETIEHA
Hlze ZOEHAICAVWZRREEL —Y—XRIE, BEZRBETHASN v ET 1 ICAKRKOY I LB
BERY 7 NEMON-T0/BREDEDEAWVEDT, TEELDRW] X7 74 NN—XEDOEBEOEEL%E
0.1nstrain K U EWEETHRIET 52 &N+ 2ICHETH 5,

INSDEEREE : DASEHIZE (AP Sensing N5226A 50km range) . [TEZ{EDRW] %7 74 /8—(B
E)., BREEL —Y —¥iR(Stable Laser Systems#tSLS-INT-1550-1) ., H%FSEHAEE (BYE) %BFHE
RAEMEBOEFHRBES — 7L OEZITRERNICEREZ TV, HRENA%2021/3/4-3/31 D HAMERMICE
L 7=,

FON-DASERAIFEEERTIE, 0.01-0.1Hz OREAMMEEIDOFIHICE WT EELDBR W] X7 74 N—KE&
30km £ TOFHASEE CORFIFFEBICLKHEEALTHY., EEbDRV] KEDOREHFAAWSIET, Z
NOSOEHASEEICEWTER /A A& DR EBHT/1I0RREICHES T I ENAREEZEZOSNIERIE LN
oo TNEYEOXBTIEPPHEEMES B> TWEH, TNIIDASEETEAL TWSL A ) —BELYE DA
ENNIWED, T 7AN—DEELLERLICIN Y F VI TETVWRWIEILLZEDEEZLONS, W
THICLTH, BRAXEOFHARBE DAY OHEFE T, BHRORBYP/ A X &FBPIERIENTERZIEN
TENi, BREEDL—HY—%52FWXTHHHOKRICENIE. TEZELDOLBWV] X7 74 N—XE
H, REBFMOREZLLOFE .S, BEICEE L ZELEIER I N, L7 >T. DASOEA
FT—9%LYRRAH (~B) THEALLD ETZHEICIE. SEERERE L& D RAETDASE RO RERE
BOREEZOHZIENVEICRD ERBINT,
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Long term DAS acquisition using Toyohashi-Oki seafloor cable

*Toshinori KIMURA', Eiichiro Araki', Takashi Yokobiki', Koshun Yamaoka®, Shuhei Tsuji®, Toshiki
Watanabe?®

1. JAMSTEC IMGFEAT, 2. Nagoya University

1.1 x LI

K7 74 NDEBEIZE R V> V4 (DAS: Distributed Acoustic Sensing) £ 7 7 4 /SHRICH/ L R % B 1S
EEL, 7274N\HICT VI LICDHT AN SDRABEZER - WEBT I &L YR T 74 1L
DOHEMERTOIREL EHIICEA T 5, DASIIEICERRESH CORBBERE - E=9 ) vk Exn
WHE L TRMARNSED SNTEAA, AFEFERMEENSE, HERRELIHTAOBEREEHR, EEDOM
B CRHERAATRETH > -BRBHMEEAOTEME A RTHERRISEIREI N TVWS, DASICK B8
EHT7ANICHBES S CUNBREEZHERTE2OATEIRTESR0, BEOXT 7 4ﬂ%ﬂ%¢6 & TH
AR MEREDFEELE L TKIBICERTDZIENTES, IS, BEFOZIREBELZRET DI IR
HAEHEATIEIDOX Y Yy MEKEW, F7, BEINEHXNT 74 NDFAICEK U%;“T'é‘)i’ib??ﬁﬁ -E'E=SY
VIODNBHICKRETES, —AT, DASEINLOMEERA - E=4 Y Y JOBRICERT 370121, BE
ZOHEAMEEBESNMCTEIRENH DH, RREAG - ZRITTH TR,

2. T— Y&

AR T, BENELEHDBEYS — 7L EAUVDASORBER ATV, SIS N/hERRE, SRMENIHR
mEEFMAL TDASOERT—4 - BLAIMEEDZEREZTO. 2021FE581H~7H11HICJAMSTECFRE D &5
4 — 7 )L ICAPsensingft S DDASNEREE (N5226A R50) ##Eft L, 2B EDE KT — 9 OERICHKH
L7, BERIDS23kmETODr —7IVEKEAERRBICEREL, ¥—YR40m, ZREY > 7Y~ JRER5m, BEE
HY 7Y Y SRR 2ms TOBR AT > 7. BLABIARICHERO S — YR (5-40m) ORERERR % BB
L, BELRBARSA—9ERELE, BAZE—RXFIELDr—TILBRICKEL, ET—YIFAEE
NASICRESI N, £/, T—49QC, MBAMBICITO 72, BllE T L CHRME - ZTEY Y TILEZTh T
N 10ms, 50m IC8 I v H Y TILTBTUA—2 a VAIBE Y PILY A LTEREL =,

3. TSR - e
BRAISNABERIT—4 121, S, Tih - EihhERZAEDESHER I N, BT —9 DIFRY
B THIRY 2 &, ERFMEIKRSD ISRERIOIRIEASHEl & LB L THEHRBISEW.C S8 ah 7=, EEMRE
RDI-OICHEEMBRD D/INT—ARY MUVEE (PSD) 2#5tH L& 2 %, EHROBEBRLE— 7 ERSIN
f=o 0.08-0.1 Hzf$3E, & &£1°0.4-0.5 Hz fhEICERBR A — I RS iz, B —JIILEEBECERISh
=T — 49 DPSDAEFEER L1=& 2 %, EEIEREO0.08-0.1 HzD E— 7 (ZRERID S HENIC M T TIRIEARD 75 2
ENDDo7ze —H, 04-05Hz DE— 7135 —TIVEEEN T L THZNIFEREHI T LAV &N
éfm‘:o INSDYIFIOHKEZERT D7D, FKARYI MLEEH b%n%nw,&ﬁ@%b\wﬁﬁ%
L7, FFKARY MLDOEEDRER, BEREBIOY 7FILIE, EZ10-20 m/siREDIEE TIEbh 5K
B, SRERBEIDY JFILiE300-500 m/sIEETEHEFRETHZ I EDDD 27, INSIETNTNEER
BOEEEE, REROGREEICHGLTWEZ NS, MEFIEERROGEERFICKYRBEINIED
TEHEDY T, BEEIRSEH VY BRDBHEOREE - BRETHZ EEZIONE, HERHFELT
t, EREBHMKkM~3500km, Y7 ZF 21— R2~7TRREZ TOEHDEH - EhhEIE R I, HIZIEE
2021 FE5H3A7R57QICIKRBRIRETHRE LAAM2.40EHIME, 5A228340 IChEARKNESTEA TRE
L7=M7.3DEMEICDOWTH, BRICESZA LN TVWA I & &ML,

4. TWTIC
AR TCIFEEREES — 7L EFEL-RABODASE RIS &L UEIT—4 OXEBIMT 51T o 7=, #EAMENT
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DFER, BEYT —7IVIC L ZDASERITIERRGHE, REEROESHIPERICEASND L, LEETOE
- EMMEARMIND I EEHERB L, S%, BREOBARICRESNAMESTTOERAEICLY, &
MEDEENLTMZTIFETHD, T, FERNQEDASHRE EERBREZMEAGHOELMBREEBET

=SV IRRBICEGIEERYAAE LT, [HEICERESNW7ACROSSICL 2 ESHEORY HAZSERITOF
ETH 5,
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Seismological Society of Japan The 2021 SSJ Fall Meeting

Room D | Regular session | ST14. Earthquake prediction and forecast

PM-1
chairperson:Fuyuki Hirose(Meteorological Research Institute)
Fri. Oct 15, 2021 2:15 PM - 3:00 PM ROOM D (ROOM D)

[S14-01] Application of weighted likelihood method to the Brownian Passage Time
model for recurrent earthquakes with uncertain origin times and an
analytical soluton of the maximum likelihood estimate
OMasajiro IMOTO', Nobuyuki MORIKAWA', Hiroyuki FUJIWARA' (1.National Research Institute
for Earth Science and Disaster Resilience)
2:15PM - 2:30 PM

[S14-02] Trial calculation of long-term probability for crustal earthquakes using
GNSS data
OTakuya NISHIMURA" (1.DPRI, Kyoto Univ.)

2:30 PM - 2:45 PM

[S14-03] Modified estimation of the HIST-ETAS model for earthquake catalogs
possessing long- and short-term incomplete data
OYosihiko OGATA', Koichi Katsura' (1.The Institute of Statistical Mathematics)

2:45 PM - 3:00 PM
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Application of weighted likelihood method to the Brownian Passage
Time model for recurrent earthquakes with uncertain origin times and
an analytical soluton of the maximum likelihood estimate

*Masajiro IMOTO', Nobuyuki MORIKAWA', Hiroyuki FUJIWARA'
1. National Research Institute for Earth Science and Disaster Resilience

[FLC®IC

BURLIMES L TEHBOBRIMEHE SN, —DOBRINICEETCELAWVGENHD. DL LG
B, SERIOEHEEICSCAEEAMI S AERBMAZRWVWT, THMARETINASA—9EHEETEIENTE
% (Imoto and Fujiwara, 2012,EPS) . Bk VR REBY A EMBHMEEMNFEICLSUEESINZHEIC
&, EROFERBEICERT 2REBHOFREELELHD. ZOLIRIGES, REFENERMICELLT 28
HORRIE LTEMIZAEELZEBRATE 2. REFTEELMERRIIOEFTBEETINICOVWTIET T
ICKEBEBNREINTVWSAD (Ogata,1999,JGR) , ZORICLZELMEEIIRD I EPBEINTWDS

(#7Tfh,2021,JPGU) . 22T, REFETHEDRY R LUMEFFIBRETIVICER LZEAMIELEE
RN L, tERRS % A Brownian Passage Time (BPT) D DIZE DR AL EERITHEEZEL. B5Nh/E
BRAEBEWT, BENS ZAVDOMES Z AMBICDWTEIKME T —4 HS5BPTAGRETILORLHEE % K
H5.

BAMTEREE

Imoto and Fujiwarald, M87 5 ABRME DRI DELMERFRIINDEHMTELEEZDERT, KEFRT
O ALEREH A EHAMTEME LB LEBEE L TWS. REFFEELRBERITIEEREFHIERHNIC
e 57, hEREFZ2RIENE LENBALERBOZERDICLVEAM T LERBZRETE 3.
BEATEREAETIE, T—YICHT2EHEICHRLTEA%E D15, FRATDHERE L TREFOREEE
BAHIMREINTUVRIHEICIE, ThEEHAE L THWSIENTES. BREENDHOSBRWVIGEICIE, R
HFERFI—HRDPHETHDEEALD. ZOBEICIE, EAMEALERKINN(FER)TERSING. BosEE&M
BEORREERE((a,b,)i=1,2,.n) k5. FHREBBIBEIC—HERZBAICIE, FEFOBEERT S,
<L<.<t )REMEED LD, MWEBROEXREERHREQ)XBPTAHTEZS. ETINAIX—SubL
T azxZThZThEHERS LIS D2E MR, REBBEETILAIXA—SICL UMD LEIARER % #
. ZEBRDEWMPDIEFZANEZ, ZERFZR)RE)ATRT LB)RO)RN2F5.

HE NS 7A0WM8Y 5 AHhE

MERAERTHEADEREZESCREZCAEZTESRESE, 2014)TlX, 2400calyBP~5400calyBP®D
BICHESNZIODMEARAVTSERETIHEICOVWTITHELTWS. INS5IEDOFEERRBIZHEEIC
BERLRVDT, QRDLZEBDIBELIBERICEITNI2ZHICEAT 22815, HERRSLUZD
WHO2EBNX7)RO@) R TEALNS. 7NANSTEEHEFREDENTHEIEE LS I EHbHH
3. B RXEO@) AN ORALHEMESE L CEHERI63FILS5DE049 2155.

AEZESHREE TIE0gata(1999) & @ 4 Parsons(2008,JGR)ICHK 2 7= EV T A ORIC K W HER %
FRL, THEREIESDZEDHREPEHEEZRKOTWS. ZOEVTAIOKICS T Z2RLHEEILEEH
INTAHVWD, HLOFETIHTHEEMRIGOEREIISDZ0.28EL AL >TWVWS. EAMTELEEDERIC
ERESDEHN0.2FE NIV, ZDHEN S E0gata(1999)Parsons(2008) TIXIX LD EMNNICREB
EDHOMND. HEIFRNSIOFEICHENFRET 2MHE (30FMHE) OBRERTICRYT. —RICEREFH
PREVRERTIE, E5D2EMNNIVEREWVEHICLERERIINS A, B1ICXL5 EXEBRE1923
FE)DST100FERERZET, IE5DEN/NE WParsons TIXFEREIXIZIFONTH DD, EAMIZTLEETIE
1~2%IC72 %, 98EKBEFR(2021F9B1H)ICH 1T 230FHERIZ, EATELEETIX1.6%, ParsonsT
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0.01%LLF, 3FESEME(RMT, Tk, KIE)T24% &725. DL ICParsonsTIEIESDENNIRED
R, BEAO30FEmRIGE/NTIME LS. EREY T HILOEDERSIZParsonsDRY 23| VT WS
28, ETINRTA—YHREVEEE, BEREORS ZHESFER-O>TWVWS AT 3.
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Trial calculation of long-term probability for crustal earthquakes using
GNSS data

*Takuya NISHIMURA'
1. DPRI, Kyoto Univ.

L &IC

BAETIRMEORBMNAERTAE L THEREZERICLZ2RBMMAATTON TS Y., HBEATRET 2
HE (IR, AERE) ICEL T - #E2NFERICE 2 FBMBICE D CFEMAThh TWTHItT —4
EAVWLhTWARWL, —A, EAEOHERPFHETIL (FIZIE, Fieldetal., 2017) (ZIE. GNSSEDH
MF—INELHAVWLONTWS, AXRTETCHEELGNSSE RN EEINTWVWEDT, AihF—9EHEWT
NEREORBFAEZHEL, BEOETIN BT I, JYVEEEOSVWIEORERFAETILERE
LTD-DICERTHDEEZOND, AARTIE. AMEADGNSST—4 =AW THEREDO R ER
KEREL., REOMETFHE DB EIT o7,

hERIRERKROHESE

AR TIE, ZREBEMAMEREFRHETILE LT, REMEORERIRTY VERICKD IREL. HED
HERIIZOMBOMEE—X Y MEEELRBEHREHFENSFHE L, MEOHRERNEESMHIL,. LI
T—F7IoR)VT - Ved—RICEIBDE L, RAMEORRFYSI =F 21— K%8.0. bfEIF0.9& f#TiHhis
T—EDEEIRELRL, HMEE—XV MNEEIF. UTOLIICGNSST—9HL5tE L, £3. KHEDOH
ENDIRMN>722005F 4 BN S2009F12B £ TOKEREEZHEL. BN 7AVDOTL— MNEEZBICE
MR & Nishimura et al.(2018)DEFT IV ERAWVWTHELL, FL— I MNEEBICK 2EUERERELLE
Hik. COBMEFRIETL—  NEMEOREICE >THREINDZEZDTHY ., REREOREDREAZODL
DTIEBWEEZ DD TH B, RIS, BIESEIT > -KEZERSEE D SOkazaki et al.(2021)DFEEFAWT
027 )y NORIMIBETDUIAREEZFTELEL, VT AHARENOMEE—X Y NEEANOHBRERX T LT
METIRREINAEZIDODETILTREL, EXDOMERLEBOES, BIMRICDOWTIIBITEET—HD
EFILEMRMEHDIONDMENFEE T BEE (Omuralieva et al., 2012) &J-SHIS;EERHh A EEETIL % B
WCHZEETRETITHEET o, BMZEHNOTAEREIZ. BEOMEFENSHEINDI VT AHAREIC
EEARTHELI S 1 HIRBEXEWI ENERINTEY (flAIE. Shen-Tuetal, 1993) . BIMZEM VT H#E
EBIEEMEICL > THERINZ VT HAEELEU I EPHRESTOHERVOTHEESL I ENRRTH S
EEZOLNTE ., AMRTIIEIEDV T HAREIFFILEBETRELLD, HEOHFEEHEEAEDREREELELT
WBMNIWEEME S L TRBEINZE—X Y M EEICKESEET S, TD7H., T I TGNSSOTHEE
T—I9DOBBELAMEET— XAV NEELBAEOMEBICL > THEBINEZE—XY MEEDEIEGAFEL

oo MELLEOWNIEMMEDHEET—X ¥ MEEIF, KEBEDEHEIHRZE > TV EBbN s XIEMELIED
HiRE (FAfE1586-2019%F) T, BT — 9N SHBBELZE—X Y MEED13-20%RETHY. ZDEIEG%EH
HMOTAHEENSHEE—X Y NEEADEHICA W,

hWERIERETIORERERE L&

MG EDAREMEICDOWTI0FRORERRAAB LHEREMICTYT., BEOHMENHTEE > EHEBAMW
TH2EE—AY MNEEOHRERIE. KEAAD2 DDFVTAHAEEDHRTERVEEV T HREDMETED
X K{E% B\ % Savage and Simpson(1997)DBERXTH Y, MEREBOE I LAIMERITZEOETIL (K
a) E—HDETI (Hb) . BEMEEDEAEICEVWTAREARZ I AL 7z, HEREBOEI—HKDE
FILTO2ES ) v ROREBRRDFEXEITNLMPEDI.5% T, RAMEIZEEXEEHDO0.1%THh o7, FHEL
EFETIVERBOREREDNHELERD L, HEOEBAOGIE—HTHZEWVWHIEREFIVICHL T, HE
1EH7=Y OBEFETIFII-13RETHZHD. OTFHRENLM25%D T Y v RICHERTA3%LU L, #
EE—XYPMNTE2%ULDHENRELTEY., VIFAREDEWVSFHFTHEN SR T ZERIZEESHNTH
%5, £oT. BT —9EHAVAEREFEIL. F-LMEREFTIFEZE L TEWITHDZEEZIONDS,

BEE . AR TR, ELHIERR, B LERF. EREGNSSEX(GS)DGNSST—4. SR F—wibh4 0
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7, HROWEMEDR (https://iisee.kenken.go.jp/utsu/) ZFIA L £ L7z, MRAMERERKTMFE
BRE7—FV 700 —7, BICNEEAR, EFREEELEO@BRIIBERTLAL, TTICRBLTRESHWEL
9,
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Modified estimation of the HIST-ETAS model for earthquake catalogs
possessing long- and short-term incomplete data

*Yosihiko OGATA', Koichi Katsura'
1. The Institute of Statistical Mathematics

1. B : AR TIE. BEEBRIFZEETAS (HIST-ETAS) EF/IL2BWT. BALE Y RESRA & DEMESE
T, MGKEOMETEZEEHFATZEEHIL. EEMERLDHT 2, FTACPERMERODMELZZD
7B, SREFERAYOTJOTRY I =Fa1— NEZBENICTIF2Z&AEZALONS, LHL. ThiC
SO TREMICIIANBHNR T — 9 DREBNAE—E452ERT I2HELNH D, BARFIC. KRMEOERICIEEHS
COEEAENREL., REDREI/ERY, NEODREDRENERI D, TNWAAXMERERIETT
HREREEAMET B EICE > THIST-ETASETILDRY DHRWARS X —5 52 BIEETE %, HR. HE
SEEEDOARMERDOMEFRENEDL I ICHESNZA A TR L., BEEOMEREREKEY FILIYA( LT
FEL, P2A—3VTRIIENTES,

2. BERA XBURFEMETASET I EHMBFRAORIE : BRT —IXR—IADSBEN A XEIHIFZRRH]
Epidemic-Type Aftershock Sequence (HIST-ETAS) EFILA#ET S. T I T, Y TILYA L (FIZIX1E
BLAA) THRERERENSAICT, REPHAMEOHFEAHOEHEEF LAY 5. FERBICKEL
BRWEREEEE S HERICHETDOEVWTEILL, KWEORMUFAICERTHS. I0bbEREHEDS
Withighid, KEDOFRFERCELMEOZ R EANNTHSZ. KREEEMD/NT X —4 IZEHREFAIC
WEATHD. ZOMICHHIST-ETASETFIIDEBE/NRS X —4 (%, HEFE/NY—> OESMIE—IKitERT /-
DICHEDMBICKET S, INIEROMBTOEENRTA—YDEN, TOX=ZAFMBOEERTOE
(7 ORGRE) IC& > TRENICHR (KOMRFEEH) ch2E0THS. HEOHICLLH L THREOFEHD
FARICRZDT, BUAKEICEROBHERICESHSOFIMNAELT, (SR ENBELE] 2&ALET
DWEE (1 vX\—=Yav) LT, X IAmER (MAPR) 2R3, FRASOVEEFT -9 &

L. 1926FBEDRRFHYOATEI—S Yy RDT—F E L TE /B ALE L, RETROLNDZ TR
J=Fa1— RMchEREEREHEEHICHED,

3. FEEBEBREE : TRYJ/=ZFa1—RE2+2TIFTCT—9 %P L. FTRHOREKE. LTV, Z0DI15
A, REMALT—YDIFE—HUEEH O CEABIC, KELMEERORERHERDETICLEZNIT7RAEFIEL
T, ELWVHIST-ETASETILOHE & FRIFHEED LI ICLABFNIERSRWN., ZOEHICERISESLR
O—x (Delaunay) 4HE&ARYy N ETCOREBRHBETIVEERFKT . T TIYTZFa1— KOG HRBLED
R DB E ROERDHEORBELS AR LR TEDE S, TRDEEH/NT X —4 HN50% R HED
RITZF1—RICHBL, EERERFSBINICKREINEY S/ ZF 21— RO&EHAETRYT. NS LTFRYS =
F1—RMcOMHBERALTORBERTHETE S, 1926FEUBOIET YO DEREFERLICET S
HERAERYT, TOLDWMENYIOITFT—Y5ERE L NO—R4TEEOBEBLEN A MRMICERT 5, &
IS, —TTlEBRDOBEART—49 2 %RYT 2 FO—X4EAIEIOENRY. AMEOBERICEET 2 2 AKH
KETEEELTESELIICIRL. LEBBN, R INE, FENO—R4EHELTHREAZSEEI T4V
I TG-RAID . MEED & U ORFEEREHERE L. FTEEOZEREMHK & FEANFHOE 2 DEH%
BT 2HRENAS JEHREEE (ABIC) TRET %, T L TROBARAER & HEEDEHDO< T =
Fa1— FRFEBEREERY bERLDEGTERKRZEB CHRILTE %,

BEXMRBLVPYV I MO TERZATI:
1) Ogata, Y. and Katsura, K. (1993). Analysis of temporal and spatial heterogeneity of magnitude

frequency distribution inferred from earthquake catalogues, Geophys. J. Int.,, 113, 727-738.
2) Ogata, Y. and Katsura, K. (2006). Immediate and updated forecasting of aftershock hazard, Geophys.
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Res. Lett., 33 (10), L10305, doi:10.1029/2006GL025888.
3) Ogata et al. (2021) Hierarchical Space-Time Point-Process Models (HIST-PPM): Software

Documentation and codes, Computer Science Monographs
https://www.ism.ac.jp/editsec/csm/index_j.html No. 35, The Institute of Statistical Mathematics, Tokyo;

or temporally available in http://bemlar.ism.ac.jp/ogata/HIST-PPM-V3/.

B : [BENM XERFEFETASETIILOMEFEIN EDL S ICHES N TVWEHETRELTW
%, HIST-ETASOBsZEfintensity rate DL DFEEERE (L) SRIF141E3I80D Tl > IBELHFHDF
H_EDintensity ratesDLLDER EFEFRR (B) « WONER[HRT—IL,
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