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,
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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



Takahashi1'2, Takeshi Nakamura3, Toshiya Fujiwara1
(1.JAMSTEC, 2.NIED, 3.CRIEPI)

11:15AM - 11:30 AM

[S06-09] Detailed P-wave velocity structure derived from
marine controlled-source seismic survey off
Cape Muroto Nankai Trough
OGou FUJIE1, Ryuta Arai1, Kazuya Shiraishi1, Yasuyuki
Nakamura1, Shuichi Kodaira1, Yuka Kaiho1, Koichiro
Obana', Seiichi Miura' (1.JAMSTEC)
11:30 AM - 11:45 AM

[S06-10] Subduction structure in the Hyuga-nada
subduction zone inferred from dense active-
source seismic surveys and its relation to slow
earthquake activity
ORyuta ARAI1, Seiichi Miura', Yasuyuki Nakamura1,
Gou Fujie1, Yuka Kaiho1, Shuichi Kodaira1, Kimihiro
Mochizukiz, Rie Nakataz, 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)
11:45 AM - 12:00 PM

[S06-11] High-Resolution Seismic Imaging of the
subducting Kyushu-Palau Ridge in the Hyuga-
Nada in relation to the 2013 and 2015 tectonic
tremor distributions
OYanxue Ma', Rie Nakata ', Kimihiro Mochizuki',
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

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)

[S06-12] Three-Dimensional Seismic Attenuation Models
for Central Nepal
OChintan Timsina', James Mori2, Masumi Yamada®
(1.Graduate School of Science, Kyoto University,
2.Disaster Prevention Research Institute, Kyoto
University)
1:30 PM - 1:45 PM

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

OAdmore Phindani MPUANG ", Takuo SHIBUTANI?
(1.Graduate School of Science, Kyoto University ,

2.Disaster Prevention Research Institute, Kyoto

University)

1:45 PM - 2:00 PM

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

chairperson:Tomokazu Kobayashi(Geospatial Information
Authority of Japan), Yusaku Tanaka(Earthquake Research
Institute, University of Tokyo)

2:00 PM - 3:00 PM ROOM D (ROOM D)

[S03-01] Detection of small crustal deformations in a wide
area using spatiotemporal functional model of
post-seismic deformation after the 2011
Tohoku-oki earthquake
OSatoshi FUJIIWARA'  (1.Geospatial Information
Authority of Japan)

2:00 PM - 2:15 PM

[S03-02] Slow crustal deformation observed together with
earthquake swarm in Noto peninsula
OYusaku TANAKA', Takeshi Sagiya' (1.Nagoya
Univ.)
2:15PM - 2:30 PM

[S03-03] Detection of shallow SSE off the Kii Peninsula by
onshore borehole strainmeter
OSatoshi ITABA', Kazuaki OHTA?, Hiroshi HASEGAWA?®

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

2:45 PM - 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
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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
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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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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
refraction/wide-angle reflection profiling

*Takaya IWASAKI", Hiroshi Sato®*, Eiji Kurashimo?, Hirokazu Ishige®, Hidehiko Shimizu®, Tatsuya

Ishiyama 2 Takashi lidaka?, Masanao Shinohara?, Shinji Kawasaki?, Susumu Abe”, Naoshi Hirata
5,2

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

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.

References

Iwasaki et al., 2021. The upper crustal structure across the central part of the NE Japan Arc revealed from
the 2019 onshore seismic refraction/wide-angle reflection profiling, JoGU Meeting, SCG49-05.
Kurashimo et al., 2021. Seismic structure from the forearc region off Miyagi to the central part of
Northern Honshu arc, Japan, revealed by onshore-offshore seismic experiment. submitted to 2021 JpGU
Meeting, SCG49-04.
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Lithosphere—-asthenosphere boundary beneath the Sea of Japan from
transdimensional inversion of S receiver functions

*Takeshi AKUHARA', Kazuo Nakahigashiz, Masanao Shinohara', Tomoaki Yamada', Hajime
Shiobara', Yusuke Yamashita®, Kimihiro Mochizuki', 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

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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A New PHS slab Model beneath the Tokyo Metropolitan Area Based on
3-D P-wave

*Motoko ISHISE', Aitaro Kato', Shin'ichi Sakai', Shigeki Nakagawa', Naoshi Hirata®

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

| [>40%.5]

BEEE ZORABE T, FEMOAR—Y7/KTL—bADEFR, HENS IHASDT71)EVETS
L— NRIGER DL AIAH, BREBEEDSOKREFET L — MDA, ZLTHEHEN S 7HSEAFRAATL
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BRI ARY A TORMEICREDODNTETWR I IS TWS, £, EWVERICEWTE, 7
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HEPREERL ET —9 & LIZEAM NES T 7 1 —f#7 (Ishiseetal, 2015) #=XRfELE. BRl&RE, B
REMEENES L UCEHBICHICERINA-EHBHEEE (MeSO-net) THY, BHAlmLZzNETNh
294/ £ 296 T, BE500mTH S, Bd, BFERZIE, MBMARHATERI N2 TILEY 7 DHEPK
IERRIT—4 (441,1708) AEA L.

BEAEBEORH

BAMEEZEBLENEI S 714 — BN THELONLEFAMBEOREIE, ML THEOFAENES ST 4 —H
7% (Bl z IXNakajima et al., 2009) ICL B EDERMMTH >7=. —A T, MeSO-netdDF—49 =RV &
TREDOBEDDREENBERICALEL, CNETREALH TR >LBELRETIIENTER. flx

I, SBI20kmLLRICEVWT, REARICHUZWVL DOODBFROBEEI B LN, IhbiE, BREHFOT
ICEETREHESINTLVIZHWMINMEDORE L CHBLTVS. HREBEDESELEBHT &

T, AIEOFEREEICOVWTOHMELNBONE LHFINS.

HEAERBEDOHER
BONEEFEOARADREHEN L, KEMBOEAE (R1) , BEFEHBOEAE (R2) , RT3V b
ILWOBEEEEEEEOEAME (R3) , KETY MLOEAY (R4) , RZTIVNIOEEEERBEEOR
Bt (H) #EZ L7 (shise et al.,, 2021 JGR) .

R1, R2, R3, R4, HOEAMDAMIZ, ZNEFNWNW-ESE, NW-SE, NS, WNW-ESE, NS THE{T 13
Sh, INOIFKETL— NOBKIDSICER S NAmE0ERAR, BENS7DER, HEAHDZXLT
BHLAMBEOER, X EETL—MDOLHFAAAR, EA DAL TEHLZMBEROERE—BLT
Y, RTIXAMEDEBREE, R21Z7L — hbendinglc & 28ZDES, RIEHIFRS TV MLADTEE
DEEF, vV MVYBEDOREREFEREAICERL-ZEAMTHD LHEEINS.
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BEHETO714 VY EVEBRSTICOVWTOFHRALLZAR
LEROBREBWDIET, 74)EVEBTL— NOBEICODVWTROFLLMENE LN,

(1) db#&35.7-36EMETRAABICMHU 2 —EDEEREEBHEEIE, IhETIREELLLEZYY ML

» v Y (Kamiya and Kobayashi, 2000) P KRE#7RE <> ML v ¥ (Nakajima et al.,, 2009) &R
nNT&E LHL, KARTEOSNAEEAMEELS, COEEEREEHEEIL, KESL—KN 7140VEVE
TL— NOEFEERE, KETL—ROIY MLTERINTWS I ENMbh o1,

ZTOHER7 1) EVET L — bOIbEIHIE, BEFEFE (Uchida et al, 2009) IC & ZALEH & bR TREAIC AL
BT 5AEMEN RSN

(2) BHEEICLHT2milb ABRICHUISEI20kmEROBEEEREEEIL, CNETRIAETL—MD
HRCFEEEE S LTHRIRSNTEL., LHL, AR TELNZEAUEENS, XTIV MILROEEE
ERBEETHB I ENFLICREINE.

ZORER, 714VEVETL—MNOLERIHIFBEEDETILEHENFC Ao L.
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Improved configuration of subducting Philippine Sea Plate from the
Suruga Trough beneath the Tokai region, central Japan

*Makoto MATSUBARA1, Katsuhiko Shiomi1, 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

1.1FC®IC

B NSID5AFRAL T4 VEVESL—NEeA—-5VT7TL—bEDERTIE, BERBERMENRY
BLEELTEZER, BAHEICHIBEFHTACP T L — NETOEEFRREMEAT Z2-DITIE, SLHAD
TJ14VEVEBITL—NOBRELAFEREESNMIL TV BELRH D, AR TIE. BHXR 2R MR (B &
M) OB REESRFEHI-net) PRRF. KFZFOEFEIBICNZ CEEDRBEIATEONET—¥
EEDETELAMERENES S 74 —DERY. M HEOERS M. BRAVNEREOMEDSHEEE
BLT. 74 VEVEBTL—MNLEEOHREHRET 2L EEHICL O —N\—BH@BHETV. TOBRELEHEL
7=

2. 7—4 - Fi&k

FRATSRIE I3 BB P BB A B 5 A% 136°-139° 8 L UMt#E34°-36°THhH %5, BEEHOEHEWBOT—4 &
FBAREPIEMAMEFICS WRBAERICKES N BRFEEMESTOT —928bE TRV, EEHERER
A TIX2000FE10A A 52017FE128 £ T97,369ADMEAIRZ TW=, ZDHH 5, KIE0.01°(#1km)E™
A, SEITkmOFEE D SHEIRMERKOME A 1ET D, 36,632@FDHE %= EiTICAWE, 2018F1~88IZ17
bhiBESIROT—Ih BNz, EEEAFTIENY H—I R V228E DMUNEE & BT ICH L
foo BEMEFHCLVRAONAEZBMEBIOWTIIERSIRBOERT — 9OV HLAET—9EEHDETH
FEY AT o7, 5T, BEETERSNIFEOATMEREEL S DIERZT—9 AW, 36,632ED
HEHNSD,573,094HEDPK. 1,532,330@DSK. 4RDATHERENSDI2EDPK., 228@EDMEN, S
MD3,958@EDPRK. 4,809EDSKDENERZT —4 & RITICHW,

HEREEEERITICIE. Zhaoetal. (1992)DFEICAL—Y VUV PERASHEBAEALEMERNES
2 7 14 —ik(Matsubara et al., 2004; 2005)% A\ =, KIEARIZ0.05°(HI5km)EFE. B ARIC
2.5~30kmRAERT=RITMICT ) v REBE L7, MEREESIZFHXERFHI-netiCH IF2ERREICAWVS
NTWB—RITEEBEH) - fb, 1984) 2L/,

Ly —N—FEH@ETIE. EEFEREAORBICEMLRFETH S, 116EOHEEBITICHW -, BRHSS
DHEEBEZTVWCIR, 2013). BIRESEE TOD L ¥ —/\—FEEERT % 17 o 7=(Park and Levin, 2000), BE%E
BICH T ZRITHRICIE,. AEFTHONAZZRTHERREBEEBA W,

3. EREER

HALEKOBEFTIE. KEARDDEEEIX0.2°TdH % H¥(Matsubara et al., 2019), Fx v h—HK—RKFRX b
DIER. ZLOBMUKRDEFELZ < OMEIFRET 2 RBHIY TIHKEAEICO.1 ORRENH B I &HD
MNote, BEOBEEENSADT—Y52FALELIEICEY, BETOZREI5kmP10kmD ik LR D RIRE D
mELl7.

KIEEERE % R 2 &R E 10km*20km Tld A REEROILAI O SR E I & Al OEREEABHEBRICA X —
vUIniz, BAEBAAXRTIERAREBERITECHLILERTH 2. BB TIEIREREA>TWS, Zh
&, FRIMERHETO74YEVEBETL — NOZBELAHAHCEY ERAIOI—-F> 7L — b OEREE
EHEYBBERICEIVELLEEDTH S, Kanoetal. (1990) TIIKFEQERAEHER/I NAD, KERTIET7 1Y
EVESL—MDBERICEZEBOI-FVT7TL— NOZRTWRBRERIA X =V v FINnT,

ShEMEE TIE, LAAL 71 )V EVEBTL — NDEERED DEVp/VsABFMAR & EVp/VsiEET Y b
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WA A= v yEnt, ZOBFEHBOBERCBNMNEEORRSM, TL—MERTRELTWSREERS
N2 BEAFMBROMEOSHAL T4 VEVEBTL— M EEREREZBELL, TOBREL Y—N"—BFE
L BHREREAMNTH ol AN IDSRAPRAE T 4 Y EVIBT L — MIREI20kmIBE F THEEED
ETNLVEARAOABENMECHNICRY, LEDOFERS E6-10kmIZE X o7, FFITES 10kmDERIR DAL
BIE5~10kmEBERMICA >/, F/ RI10kmP20kmDFEFRDOME IFF#HER=RFESH S ILKEICH
1T T DR T TIZ5~20kmBBEREICH >/, ERRARCHREERMESZHaEDED L&Y, 7
L—MREREZREY HRBEAVCERNTESELIICRY, RWEARAABFORRISB LIRS T,

Matsubara, M., Shiomi, K., Baba, H., Sato, H., & Nishimiya T. (2021). Improved geometry of the subducting
Philippine Sea plate beneath the Suruga Trough. Global and Planetary Change, 204, 2021, 103562,
https://doi.org/10.1016/j.gloplacha.2021.103562

i
137.0° 137.5° 138.0°
AN

138.5° 139.0°

35.5°

-~

km JaUE BT L — b EEOZES [km]

0 50 0 10 20 30 40

© The Seismological Society of Japan - S06-06 -



Seismological Society of Japan The 2021 SSJ Fall Meeting

Room D | Regular session | SO6. Crustal structure

AM-2
chairperson:Motoko Ishise(Earthquake Research Institute, The University of Tokyo)
Thu. Oct 14, 2021 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
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Narumi Takahashi'?, Takeshi Nakamura®, Toshiya Fujiwara' (1.JAMSTEC, 2.NIED, 3.CRIEPI)
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OGou FUJIE1, Ryuta Arai1, Kazuya Shiraishi1, Yasuyuki Nakamura1, Shuichi Kodaira1, Yuka Kaiho'
, Koichiro Obana', Seiichi Miura' (1.JAMSTEC)
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Crustal thickness of the Philippine Sea plate and slab in and around
the Izu collision zone, Japan

*Ryou HONDA', Yuki Abe', Motoko Ishise?, Shin'ichi Sakai*?, Yohei Yukutake?, 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

=40¢.»] =

74VEVBTL—MNEZOBTRETL—MIFLEBI-4cmDBEETIRLTSY., @ENZ 7P
BENS7TRRETL—MIRLTHRAMAATWS, ZD7REH, FEFEORTIEERBENRE L. ATIE
RBWENRET 2, —H. FEFEONIRMEDFTEHRT TIE, TEHRITIIEAIAA TWS D EERHRE
REFEHREL, FHELAAADNRETWELOH, AL IFELRDIMBEEBNELTVWE, FEEARTFDS
L— MDOINERHFAXPHEZRE R EIE. FEENMOHMBDOEIPYMICI D TRKEKHEEZZITTVWREEZD
nan, ZOEEMLDTITIKRBATHD, TNETICEEEREE2SOMEETL ¥ —/\BEEIC L 2EEMEN
MNiTHN7=(Kinoshita et al., 2015, J. Geophys. Res. )\ 7 1 Y E VBT L — NRURZ TDEREADIRTIIK
BHEESNTVRY, ZITEAMETIE. LY—"BEETEHERNES I 74 ICEUBLONEHERISE
FEYCHBEDOFIRAZIRTHICIRA. ZOBEBTOMEFEHE DEARICOVWTER L,

EHREDRFR

2007FEN 5201 7FEZ COHMICHR)IR & ZDEDMIEOERA R TE S i EhithE (B RIEH

30-90. M6 L) DFREHM S, PRLO—NBEBEESEL O—NBEEEESRLE, L P—/\BE#T. FEILE
BT )L FF—/%(Shibutani et al., 2008, Bull. Seismol. Soc. Am.)Z B WTHERK L. Matsubara et al. (2019,
InTech Open)D3RITHE K EE 297 & B KB ZRMARAORE - FHREMBET IV ERE L TRIZH
LEBEMICFEE L, ZTORR. BTEESOLRERDES20 -60 kmICAERERDELENRIN, TORE
mEiE., ChETICHESINTWE 74 Y EViERS 7 E@E(Hirose et al., 2008, J. Geophys. Res.; 8ABEIZ H,
2008, #1EE; Nakajima et al., 2009, J. Geophys. Res)ICHERTEL EREEBIRT 2D YTH B, =72
L. ERICDWTIEMETE TWALD, FHRIMMETIEEFAICHIGT 2L Y —N\EHROE—I HNRET
ERHof, FIZT, HRUMDEDEFREREAZRDOT—9 #HVWTHTT 5 & A7z, Kodaira et al.
(2007, J. Geophys. Res.) SN ATERET — 9N OHE L -FESMOEEBE T, RO EIOPEEE
N7.5km/sIRETH B, TNEBE(IC, Ishise et al. (2021, J. Geophys. Res )W ER N ES S T 1 IC& W #E
ELEETIUDOPKEREET.S km/sDERETDRENTAREH LZET B, ZOFmIEL ¥ —/\EHTH
HUAEEFRAODHEEHLZ—HLE, ZOIENLZOEREMNZDHIZDOEFREREDIBIZEICRS &
T L, LY—\BERTEFREI’RETE AL > LEEE T OERER CHist L7,

HEDOEE S
EROFITHRICLVHESINALZTAVEVEBRS T LEDRESMEER LTI 1V EVIEBRS T OMED
ET0OnHmEHELL, ZOER, WREFIXEESEELIU. BRAMUMEDE T TIE3I5 kmU EDES =5
5. ZOHEENSRINDICONTELLRDEDICDHTEZ DD > (K), FEMOILBEERTIERS
THOMEFEEIRNEFRTH SN, BENS 7 EZOIAERICHA D EEHOBTLTIE PP ERRMEZNNH
D, ZORTEHERILMREBTIERA T T DEAAH EBEHBMA N =X LDERN DT % (Yukutake et al.,
2012, Earth Planets Space), Z7-% Ok, FIHTEDLK A (Doke et al., 2020,Geol. Soc. Spec. Publ.)iZ
L., SOICT23FEFERMEDT ARY T4 DEWEETEH D, DEVHEEN S 7EZOIBEERICA
DMEBANETIAE. BA. TL—MEROAY T YV IBEOEBEANAKE WV, KR THEE L HHZDOE
T, EERNS 7L ZDIAEREZ A CEARID SILRAAESH20 kmEA EFEDT D, & WD FEHELDH
%, RDOESHRET 2MWFICIT. WBZEXT 2500ENCEE - FHAREOEFALILOFENTE S
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he ThDE IBH. Ay T Vv ITBEOSBICHEES A TPREXZZRELIEIRAIICE>TWEEER
5%,

BB KRR R, RRAFE. [IRTOMEBERE T -9 2RSS ETWELEX L, FHRO—ER
&, BEBEHRLELELYYIVRABEAALETOY ) NOBIKREZ T TERE WL E L, 58 L TRH

Wi=LE9d,
| ' ' T4 BT L—k
- e BLURZTD
SoolNe o | smmsOEE (km)
0
35.5"N—J§ ‘ i 0
20
| .
L 40
50
L </ — ) \EAELFRAT
251 T KYVEE
® Ishise etal. (2021)(C
HEO g5
& HENZ T
34.5°N 10 a A ENL

138.5°E 139°E 139.5°E 140°E

TA)EVBRS T LEERER (kM)
(Hirose et al., 2008; 5A4E(E Y, 2008; Nakajima et al., 2009)
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Constructing a 3D seismic velocity and density model of the Nankai
Trough

*Ayako NAKANISHI', Yanfang Qin', Xin Liu', Gou Fujie', Katsuhiko Shiomi?, Shuichi Kodaira',
Narumi Takahashi'? Takeshi Nakamura®, Toshiya Fujiwara'

1. JAMSTEC, 2. NIED, 3. CRIEPI

EENVEARMEESRIBICS T HME - FHE/NY— Nl BEEBFH. SREERAEARSICAVWSHT
BERELDREAE LT, MAAL 71V EVEBTL— NOBRESOIRTHEREEEEETILIRES
N 7=(Nakanishi et al., 2018), ZDETIVIE, EIZ. BIFEMEREICLYHE SN ZEREREESEICED
KEDTHDN, BIRICHITHERRE. BETRETI2MEICL ZEROMER (FICRAPMES) OF
BIPHERES I AL —Ya VOEBEEORLDIZOHICIK,. IXRTEEETIVOSHEMRIEOA 5T, SIEE
BE FEBEERMIIVENHD, LHL., RIFATE, EREICSVWTSHEASHATRERHEERD
SERAP’RSTHY . BEICH T ISEEERBEDFMALIEEOEMIER SN TWS (FlZXILTakahashi et al.,
2002) , BEICOWTHRHBABRICL 2FBANABRICEONTE Y., ZRNLGBERIEETETULARYL,
ARRTIE. BIGEHMEREICRS T, REEZHMEZRECEARMENES S 71—, REAKOBITLRENSK
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.
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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
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Slow crustal deformation observed together with earthquake swarm in
Noto peninsula

*Yusaku TANAKA', Takeshi Sagiya'

1. Nagoya Univ.
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THETITH2ED0EAO0—MEEMIY, $FIC. MEROREIR#BTHZ-DMBRLEEZBL TRESINZED
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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.

© The Seismological Society of Japan -S03-03 -



S03-03

136° 138°

34°

N\
20 nano-strain
<—>
Expansion
——
Contraction
p——p—— Time
0 25 2020/12/11 2021/01/20

(1 20205 FK~2021 FANDICHAE LTS REBSSEDHTERTE €7 /L (FREFER model A, & BEERZ: model
B) B XUEESMEIDER . G, TEDHAMES KUEREDLLE.

© The Seismological Society of Japan -S03-03 -



S03-04

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.
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