Thu. Oct 14, 2021

ROOM A

Room A | Special session | S21. Seismic spectral analyses for earthquake
source physics, earth structure estimation, and strong motion assessment

AM-1
chairperson:Takahiko Uchide(Geological Survey of Japan, AIST),

Kazuhiro Somei(Geo-Research Institute)
9:00 AM - 10:00 AM ROOM A (ROOM A)

[S21-01] [Invited] Introduction to the SCEC Community
Stress Drop Validation Study
Annemarie Baltayz, Rachel Abercrombie3, OTaka'aki
Taira' (1.Berkeley Seismological Laboratory, 2.U.S.
Geological Survey, 3.Boston University)
9:00 AM - 9:15 AM

[S21-02] Quantification of the Complexities in Rupture
Processes of Small Earthquakes by Multiple
Spectral Ratio Analyses
OTakahiko UCHIDE' (1.Geological Survey of Japan,
AIST)
9:15AM - 9:30 AM

[S21-03] Spatial pattern in frictional properties on the
subducting Philippine Sea Plate off the east of
Kyushu Island
OTakuji YAMADA' (1.lbaraki University)
9:30 AM - 9:45 AM

[S21-04] Horizontal Site Amplification Factors and
Horizontal-to-Vertical Spectral Ratios of S-wave
Part and Whole Duration: Needs of Different
Correction Function
OHiroshi KAWASE', Eri Ito', Kenichi Nakano?
(1.Disaster Prevention Research Institute, 2.HAZAMA
ANDO CORPORATION)
9:45 AM - 10:00 AM

Room A | Regular session | S19. Seismology, general contribution
AM-1

chairperson:Masumi Yamada(Disaster Prevention Research
Institute, Kyoto University)

10:00 AM - 10:30 AM ROOM A (ROOM A)

[S19-01] Characteristics of earthquake swarm activity in
central Nagano prefecture as seen from the time
variation of background seismic activity
estimated by the point process model
OTakao KUMAZAWA', Yosihiko Ogata®

(1.Earthquake Research Institute, The University of

Tokyo, 2.The Institute of Statistical Mathematics)
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10:00 AM - 10:15 AM

[S19-02] Estimation of the source of the explosive sound
on April 26, 2021 in Hokkaido, Japan
OMasumi YAMADA' (1.DPRI Kyoto University)
10:15AM - 10:30 AM

Room A | Regular session | S15. Strong ground motion and earthquake
disaster

AM-2

chairperson:Eri Ito(Disaster Prevention Research Institute, Kyoto
University), Nobuyuki Morikawa(National Research Institute for
Earth Science and Disaster Resilience)

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

[S15-01] Non-recorded Strong Impulsive Vertical Seismic
Waves - Part 3 -
- Powerful seismic difficult waves to record by a
seismograph -
OHiroshi MAEHARA! (1.Geosystem Research
Institute)
11:00 AM-11:15 AM

[S15-02] Expansion of Ground Motion Prediction
Equation Based on Prototype Strong-Motion
Database
ONobuyuki MORIKAWA', Hiroyuki Fujiwara', Asako
Iwaki', Takahiro Maeda' (1.NIED)
11:15AM -11:30 AM

[S15-03] An attenuation model of strong motions
considering transmission coefficient of S-waves
in the layered structur
OTomonori IKEURA! (1.Kajima Technical Research
Institute)
11:30 AM - 11:45 AM

[S15-04] Characteristics of sPL and PL phase:
Applicability to real-time source depth
estimation
OKeishi OSUGA1, Takashi Furumura' (1.Earthquake
Research Institute, The University of Tokyo)
11:45 AM - 12:00 PM

[S15-05] High-Resolution Immediate Fault Slip Estimation
of Large Earthquakes Using Seismic
Backpropagation
OYugo SHIBATA', Takashi Furumura', Takuto Maeda®

(1.Earth Research Institute, the University of Tokyo,

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

Room A | Regular session | S15. Strong ground motion and earthquake
disaster



PM-1

chairperson:Atsushi Nozu(Port and Airport Research Institute),
Shohei Yoshida(Ohsaki Research Institute, Inc.)

1:30 PM - 3:00 PM ROOM A (ROOM A)

[S15-06] Evaluation of ground motion by kinematic source
model considering dynamic rupture process of
branch fault for 1896 Rikuu earthquake
OShuji KUMAGAI, Hiroaki MATSUKAWA?, Yuta
MITSUHASHIZ, Yusuke SAIJO? (1.Tohoku Electric
Power Co.,Inc., 2.Kozo Keikaku Engineering Inc.)
1:30 PM - 1:45 PM

[S15-07] Complex Source Characterization of the 1944
Tonankai Earthquake from Simulated Collapse
Ratios of Wooden Houses
OFri |to1, Kenichi Nakanoz, Haruko Sekiguchi1, Hiroshi
Kawase' (1.Disaster Prevention Research Institute,
Kyoto University, 2.HAZAMA ANDO CORPORATION)
1:45 PM - 2:00 PM

[S15-08] Estimate of the rupture process of the 2021 off-
Fukushima earthquake based on the finite-fault
source inversion Inferred from strong motion
records
OShohei Yoshida', Kenichi Tsuda? Chen Ji°, Ralph
Archuleta3'4, Toshiaki Sato! (1.0hsaki Research
Institute, Inc., 2.Shimizu Corporation, 3.University of
California, Santa Barbara, 4.RJA Ground Motion
Analysis, Inc.)
2:00PM - 2:15 PM

[S15-09] Strong motion simulation with the SPGA model
for the Onagawa Nuclear Power Plant
OAtsushi NOzU"  (1.Port and Airport Research
Institute)
2:15PM - 2:30 PM

[S15-10] Strong motion simulation of a hypothetical M7-
class intraslab earthquake in the Tokyo Bay
region using MeSO-net observation data
OWataru SUZUKI', Takeshi KIMURA', Hisahiko KUBO',
Shigeki SENNA' (1.National Research Institute for
Earth Science and Disaster Resilience)

2:30 PM - 2:45 PM

[S15-11] Study on correction of the rupture propagation
effect of elemental earthquakes used in the
empirical Green's function method.

OJunpei KANEDA', Shinya TANAKA', Yoshiaki
HISADA? (1 .Tokyo Electric Power Services Co., Ltd.,
2.Prof.,Kogakuin Univ.)
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Fri. Oct 15, 2021

ROOM A

Room A | Regular session | S15. Strong ground motion and earthquake
disaster

AM-1

chairperson:Kimiyuki Asano(Disaster Prevention Research
Institute, Kyoto University), Yosuke Nagasaka(Port and Airport
Research Institute)

9:00 AM - 10:00 AM ROOM A (ROOM A)

[S15-12] Inhomogeneous structure in the crust of the
Kyushu region by seismic tomography
OKoji Yamada', Mitsuhiro Toya', Atsushi Okazaki’

(1.Hanshin Consultant's Co.,Ltd., 2.KEPCO)

9:00 AM - 9:15 AM

[S15-13] Difference of attenuation structure between
Northeastern Japan and Hokkaido revealed by
the earthquakes east off Aomori Prefecture
OYasumaro KAKEHI" (1.Graduate School of Science,
Kobe Univ.)
9:15 AM - 9:30 AM

[S15-14] Long-Period Ground Motion Amplifications in
the Hakodate Plain Based on Ground Motion
Simulations Using a New 3D Velocity Model
OKimiyuki ASANO', Tomotaka IWATA', Kunikazu
YOSHIDA?, Naoto INOUE?, Kazuhiro SOMEI?, Ken
Miyakoshiz, Michihiro OHORI® (1 .DPRI, Kyoto Univ.,
2.Geo-Research Inst., 3.RINE, Univ. of Fukui)
9:30 AM - 9:45 AM

[S15-15] Joint analysis of receiver function and
autocorrelation using strong motion for velocity
structure profiling based on seismic
interferometry
OKosuke CHIMOTO' (1.Kagawa University)
9:45 AM - 10:00 AM

Room A | Regular session | S16. Subsurface structure and its effect on
ground motion

AM-1

chairperson:Yosuke Nagasaka(Port and Airport Research
Institute), Kimiyuki Asano(Disaster Prevention Research Institute,
Kyoto University)

10:00 AM - 10:30 AM ROOM A (ROOM A)

[S16-01] A theoretical basis for the applicability of seismic
interferometry

OYosuke NAGASAKA', Atsushi Nozu' (1.Port and



Airport Research Institute)
10:00 AM - 10:15 AM

[S16-02] Long-period later phases in the east of
Fukushima prefecture during the M7.4 off
Fukushima earthquake on Nov. 22, 2016
OTomiichi UETAKE' (1.Tokyo Electric Power
Company Holdings, Inc.)
10:15AM - 10:30 AM

Room A | Regular session | S16. Subsurface structure and its effect on
ground motion

AM-2

chairperson:Takumi Hayashida(lISEE, Building Research
Institute), Kunikazu Yoshida(Geo-Research Institute)

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

[S16-03] Seismic velocity structure at NB-1 boring site,
Nara city
OTomotaka IWATA', Koji YAMADA?, Motoki SAWADA?,
Daisuke ISHIHARA?, Shigeru OKAMOTO? (1.Disaster
Prevention Research Institute, Kyoto University,
2.Hanshin Consultants, Co. Ltd.)
11:00 AM - 11:15 AM

[S16-04] Investigations of the 2020 seismic noise
reductions in areas around Tokyo using MeSO-
net seismic data traffic
OTakumi Hayashida1, Masayuki Yoshimiz, Haruhiko
Suzuki3, Shinichiro Mori"’, Takao Kagawas, Masayuki
Yamadaa, Koji Ichii” (1 ISEE/BRI, 2.GSJ/AIST, 3.0YO
Corporation, 4.Ehime Univ., 5.Tottori Univ., 6.NEWJEC
Inc., 7.Kansai Univ.)
11:15AM -11:30 AM

[S16-05] Phase velocity of the Love wave estimated based
on array-derived rotation from the microtremor
array records observed in the Wakayama plain,
Japan
OKunikazu Yoshida', Hirotoshi Uebayashi?, Michihiro
Ohori® (1.Geo-Research Institute, 2.Kyoto University,
3.University of Fukui)
11:30 AM - 11:45 AM

[S16-06] Fundamental Study on Separation of Surface
Waves and Application to Long-Period Ground
Motions in the Kanto Plain
OTakuya Sato1, Hirotoshi Uebayashiz, Masayuki
Nagano1 (1.Tokyo university of Science, 2.Kyoto
university)
11:45 AM - 12:00 PM

[S16-07] Equivalent linear method with complex
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frequency for site response analyses to near-

fault fling-step displacements

OShuanglan WU', Atsushi Nozu', Yosuke Nagasaka'
(1.Port and Airport Research Institute)

12:00 PM - 12:15 PM

Room A | Regular session | SO4. Tectonics

PM-1

chairperson:Atsushi Nakao(JAMSTEC), Shinji
Yoneshima(Earthquake Research Institute, the University of
Tokyo)

1:30 PM - 2:45 PM ROOM A (ROOM A)

[S04-01] Exploring the Geometry of the Philippine Sea
Plate beneath Hokuriku region
OKazuki MIYAZAKI", Junichi Nakajima', Nobuaki
Suenaga®, Shoichi Yoshioka®® (1.Tokyo Institute of
Technology, 2.Research Center for Urban Safety and
Security, Kobe University, 3.Faculty of Science,
Graduate School of Science, Kobe University)
1:30 PM - 1:45 PM
[S04-02] Seismotectonics at off-lbaraki region identified
from dense earthquake source arrays and dense
OBS arrays.
OShinji YONESHIMA?, Mochizuki Kimihiro'
(1.Earthquake Research Institute, the University of
Tokyo)
1:45 PM - 2:00 PM
[S04-03] 3-D seismic anisotropy structure of the Cascadia
subduction zone
ODapeng ZHAO', Y. Hua' (1.Research Center for
Earthquakes &Volcanoes, Graduate School of Science,
Tohoku University)
2:00PM - 2:15 PM
[S04-04] Regression analysis relating maximum
earthquake magnitudes with subduction zone
parameters
OAtsushi NAKAO1, Tatsu Kuwatani1, Kenta Ueki1,
Kenta Yoshida1, Taku Yutani1, Hideitsu Hinoz, Shotaro
Akaho® (1.Research Institute for Marine
Geodynamics, Japan Agency for Marine-Earth Science
and Technology, 2.Department of Statistical Modeling,
The Institute of Statistical Mathematics, 3.Human
Informatics Research Institute, National Institute of
Advanced Industrial Science and Technology)
2:15PM - 2:30 PM
[S04-05] Triggering mechanism of volcanic eruptions by

large earthquakes



OTakeshi NISHIMURA! (1 .Department of Geophysics,
Graduate School of Science, Tohoku University)

2:30 PM - 2:45 PM

Sat. Oct 16, 2021

ROOM A

Room A | Regular session | SO1. Theory and analysis method
AM-2

chairperson:Akiko Takeo(ERI, University of Tokyo), Yuta
Maeda(Nagoya University)

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

[SO1-01] Finite difference calculation of constant-Q
seismic ground motion using Rayleigh damping
OKazuki KOKETSU', Honggi DIAO? (1.Graduate
School of Media and Governance, Keio University,
2.Earthquake Research Institute, University of Tokyo)
11:00 AM - 11:15 AM

[SO1-02] Dependency of a priori information for radiation-
corrected empirical Green’ s function in
waveform inversion
ORitsuya Shibata1, Genki Oikawa1, Naofumi Aso1,
Junichi Nakajima1, Satoshi Ide? (1 .Department of
Earth and Planetary Sciences, School of Science,
Tokyo Institute of Technology, 2.Department of Earth
and Planetary Science, The University of Tokyo)
11:15AM - 11:30 AM

[SO1-03] Evaluating errors in autocorrelation functions for
reliable estimates of a reflection profile
OYuta MAEDA', Toshiki Watanabe' (1.Nagoya
University)
11:30 AM - 11:45 AM

[SO1-04] Passive seismic reflection imaging for local
earthquakes: RTM application to MeSO-net data
OKazuya SHIRAISHI', Toshiki Watanabe?®

(1.JAMSTEC, 2.Nagoya University)

11:45 AM - 12:00 PM

[SO1-05] Three-dimensional shear-wave velocity structure
and shallow very-micro earthquakes above sea
level in the Showa-shinzan volcano
OAkiko TAKEO', Kiwamu Nishida', Motoko Ishise',
Hiroshi Aoyama®, Yosuke Aoki' (1.Earthquake
Research Institute, the University of Tokyo, 2.Institute
of Seismology and Volcanology, Hokkaido University)

12:00PM-12:15PM

Room A | Regular session | SO1. Theory and analysis method
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PM-1
chairperson:Tomoya Takano(Hirosaki University)
1:30 PM - 2:15 PM ROOM A (ROOM A)

[SO1-06] A centroid catalog of P-wave microseisms: a
comparison with the wave model WAVEWATCH
I
OKiwamu NISHIDA', Ryota TAKAGI? (1.Earthquake
Research Institute, The University of Tokyo, 2.Research
Center for Prediction of Earthquakes and Volcanic
Eruptions, Graduate School of Science, Tohoku
University)
1:30 PM - 1:45 PM
[SO1-07] Seismic velocity response to tidal deformation at
shallow crust in Japan
OTomoya TAKANO', Kiwamu NISHIDA? (1.Graduate
School of Science and Technology, Hirosaki University,
2.Earthquake Research Institute, University of Tokyo)
1:45 PM - 2:00 PM
[SO1-08] Seismic noise observed by an ocean bottom
seismometer revealed glacier sliding velocity in
Greenland
OYoshio MURALI', Evgeny A. Podolskiy?, Naoya Kanna®,
Shin Sugiyama“’2 (1.Faculty of Science, Hokkaido
Univ., 2.Arctic Research Center, Hokkaido Univ.,
3.Atmosphere and Ocean Research Institute, Univ. of
Tokyo, 4.Institute of Low Temperature Science,
Hokkaido Univ.)
2:00PM - 2:15 PM

Room A | Regular session | S12. Rock experiment, rock mechanics, and
crustal stress

PM-1
chairperson: Kentaro Omura(NIED)
2:15PM - 3:00 PM ROOM A (ROOM A)

[S12-01] Regional stress field in the northern Kinki district
investigated by dense seismic observation
OToshio Tanaka1, Yoshihisa Ii02, Hiroshi Kataoz,
Masayo Sawadaz, Kazuhide Tomisaka® (1.Division of
Earth and Planetary Sciences, Graduate School of
Science, Kyoto University, 2.DISASTER PREVENTION
RESEARCH INSTITUTE KYOTO UNIVERSITY Research
Center For Earthquake Prediction)
2:15PM - 2:30 PM

[S12-02] In-situ stress at the basement under Osaka
plain(3) -Re-evaluation using rock core samples
with DCDA method-
OKentaro OMURA1, Akio Funatoz, Takatoshi Ito®
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(1.National Research Institute for Earth Science and
Disaster Resilience, 2.Fukada Geological Institute,
3.Institute of Fluid Science, Tohoku University)

2:30 PM - 2:45 PM

[S12-03] Experimental evaluation under hydrous
condition on thermal maturation of
carbonaceous materials as a proxy of frictional
heating in a fault during an earthquake
OKeita IWAGAKI', Tetsuro Hirono' (1.Department of
Earth and Space Science, Graduate School of Science,
Osaka University)
2:45 PM - 3:00 PM
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Room A | Special session | S21. Seismic spectral analyses for earthquake source physics, earth structure estimation, and

strong motion assessment

AM-1
chairperson:Takahiko Uchide(Geological Survey of Japan, AIST), Kazuhiro Somei(Geo-Research Institute)
Thu. Oct 14, 2021 9:00 AM - 10:00 AM ROOM A (ROOM A)

[S21-01] [Invited] Introduction to the SCEC Community Stress Drop Validation
Study
Annemarie Baltayz, Rachel Abercrombie®, OTaka'aki Taira' (1 .Berkeley Seismological
Laboratory, 2.U.S. Geological Survey, 3.Boston University)
9:00 AM - 9:15 AM

[S21-02] Quantification of the Complexities in Rupture Processes of Small
Earthquakes by Multiple Spectral Ratio Analyses
OTakahiko UCHIDE' (1.Geological Survey of Japan, AIST)
9:15 AM - 9:30 AM

[S21-03] Spatial pattern in frictional properties on the subducting Philippine Sea
Plate off the east of Kyushu Island
OTakuji YAMADA' (1.Ibaraki University)
9:30 AM - 9:45 AM

[S21-04] Horizontal Site Amplification Factors and Horizontal-to-Vertical Spectral
Ratios of S-wave Part and Whole Duration: Needs of Different Correction
Function
OHiroshi KAWASE1, Eri Ito', Kenichi Nakano? (1.Disaster Prevention Research Institute,
2.HAZAMA ANDO CORPORATION)
9:45 AM - 10:00 AM

©Seismological Society of Japan
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[Invited] Introduction to the SCEC Community Stress Drop Validation
Study

Annemarie Baltay?, Rachel Abercrombie?, *Taka'aki Taira'

1. Berkeley Seismological Laboratory, 2. U.S. Geological Survey, 3. Boston University

We introduce a community stress drop validation study using the 2019 Ridgecrest earthquake sequence,
in which researchers are invited to use a common dataset to estimate earthquake stress drop. Earthquake
stress drop is a key parameter in many ground motion, rupture simulation, and source physics problems in
earthquake science. In theory stress drop relates the average slip on a fault to rupture area, and, in
practice, it quantifies the higher frequency ground motions of an earthquake. We seek to understand the
physical controls and methodological reasons for similarity or differences in stress drop estimates, so that
they can be used more reliably by the earthquake science community. The common dataset consists of 2
weeks of earthquakes following the 2019 Ridgecrest M6.4 earthquake, including nearly 13,000
earthquakes of M1 and greater, recorded on stations within 100 km. This dataset and related information
are available from the Southern California Earthquake Center (SCEC) Web site:
https://www.scec.org/research/stress-drop-validation. We are soliciting stress drop estimates from
community participants on any subset of these events, using a variety of methods. We are correlating and
comparing these resulting stress drops as they are made available in a meta-analysis, to understand why
similarities or differences arise. We will examine which earthquakes or methods generate grossly similar or
different results in the first round of analyses. We will then share the findings and encourage individuals
and groups to revisit their analyses and investigate the principal sources of discrepancies and
uncertainties. We will present an overview of the study, and preliminary results. As a community study, all
are invited to join!
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Quantification of the Complexities in Rupture Processes of Small
Earthquakes by Multiple Spectral Ratio Analyses

*Takahiko UCHIDE'
1. Geological Survey of Japan, AIST

ERBEREIE. BEEICRREHZEDD, MIBIRY A UNN—=UaV@EiFeN\yoTOv oy 3 Ve
Wo e EZHNRT—IBITICE 2T, TORBHIBELMIINTETWS, EIC—ABICEENMEET 515
BEHNIE. FHBEORBLRBRGEEMEIIGEEH D, BIEIBE-THSE, " ERFIEZOFEK
HoT, BE—DHBEEEFOEVIEDEDLNIE, BROBAERAIHKETZ2EVWIHBEEHD, TDLD
REFKMEZECRRAE LT, BIBESNIMBICHD DN NDPERBFUERENEZONDD, ZTNOAEEMS
ZERBHTIEHAYL, WIRBRROEMMEIL. TOLO RMBOMEBNREZHNZ2FEHNMN ERYIZEDEE
Abnh3,

ZHOMEDHIFBREORFHMAEEILT 2 HEE LTHERARY NVERNH 2, EHERFEORARS ML
SEBEHMELH A MEMEEREL T, ZAH2RETILRBREDARY NVETFIVICEDE S Z & T, ERER
DEFHEMET—X Y MPO—F—FARBE VWS LRTA—=FITZEELRAD, ARIZYIETIL (eg,
Brune, 1970) A2RET B & T, "MEE— XV N O—F—FRE¥EGHETEICETHRT 3,

GEFEE YA MR EZRETZ2HEZE LT, BARROBEORARI ML E, TOEMBTHRELELZLY M
WHBEED R R ML (1RBREYSY) —EEK (EGF) ) & DLEERZ ARY MLELEDH B, BITHRIEE S
EGFiHE & DIERERENLLE> TWB I EA2FBELAEEDTHE D, GRBEEOOLINMDEVHIBREDERE
BRoTLED, FI T, EGFMMEE L GERZ ENTEHMENLGHEET B8, ThODOEREMKETL
(X, EGFHBEDRIRICHEIREZEZBBIE DI ENTEDEEZ 5N S, Uchide and Imanishi (2016)H'1R %
LEZERRY MUVLRIZZDOE O REZAATHEINLEITETH D, REGFHIEICDOWVWT, BN RIE
EDBDARY ML EF A H2RETILTEDLELBOKRESERD D, TOBREARY MLEFHRRER
HyFVITBIET, EGFOBIRICIKRLILVWEEARYT MLABLND, TDHREARY MNUILERITT R i
EDERARI MUVICERTZEEZ D, TDEH, BEARYI MLEFAH2RETIVICEREDELED
DEMNRMEDOEBRARI MLTHB EEZ D,

ZEIANRY MUILEZ BRRMORED20 kmUX TRE LB ICERT %, BEARYT MLANZIFFEHE

T, AXA2RETIAESCHYILDBIEHNIE, HBEIRY MLPERICEATLT, BRARY MLA T
AAERETIDOLRELANT, I—F—AREN2OHZ2LDICRZD LD NRGFELH D, RKkOERIG
2019 KEHY 7A4NZTM) v I LA MBEBEORETERON S, ZOL BEMEDIEMES. TD
FERZMB7=HDFENY D—DICRBEEZLLND,

The earthquake source processes have been characterized by seismological data analysis such as
finite-fault slip inversion analyses and back-projection analyses, although the resolution is limited. Some
earthquakes are unilateral, while some others are bilateral. Some have single rupture patches, while some
others multiple ones. Such diversity may be due to the stress and frictional properties of the fault being
ruptured, but it is not easy to measure them directly. Nevertheless, the complexity of the rupture process
may provide a clue to the physical properties of such faults.

Seismic spectral analyses quantify characteristics of the rupture process of many earthquakes. By
removing propagation and site effects from the observed spectra and fitting them to a spectral model
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(e.g., the omega-square model), the characteristics of the earthquake source process are reduced to
parameters such as seismic moment and corner frequency, which can be converted into stress drops by
assuming a circular crack model (e.g., Brune, 1970).

The spectral ratio method removes propagation and site effects by taking the ratio of the spectrum of the
target event to that of a nearby smaller earthquake (empirical Green's function (EGF)). This method takes
advantage of the fact that the propagation paths of the target event and the EGF event are similar.
However, slight differences in the propagation paths produce errors. The errors cause by the selection of
EGF event will be reduced by integrating such errors in analyses using different EGF events. The multiple
spectral ratio method proposed by Uchide and Imanishi (2016) was developed based on this idea. We fit
the EGF and target events' spectral ratios by the omega-square model and then obtain the residuals. By
median-stacking the residual spectra, we can obtain the residual spectra independent of the choice of
EGF. We consider that this residual spectrum is due to the source spectrum of the target event. Therefore,
the residual spectrum superimposed on the omega-square model is considered the source spectrum of
the earthquake to be analyzed.

We applied the multiple spectral ratio method to inland earthquakes that occurred at depths greater than
20 km in Japan. In some cases, the residual spectra are almost flat, and the omega-square model holds
well. In contrast, in other cases, the residual spectra are undulating, and the source spectra deviate from
the omega-square model so much that they appear to have two corner frequencies. A similar trend is seen
in the aftershocks of the 2019 Ridgecrest earthquake. The regional variety will be a clue to the earthquake
source complexity.
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Spatial pattern in frictional properties on the subducting Philippine
Sea Plate off the east of Kyushu Island

*Takuji YAMADA'
1. Ibaraki University

1. EL®HIC

AMEAHRTIE, Z14VEVEBTL—FDOLAAHCHEIHMEIRURLEELTWS, KR T

[Z. 2003FE1AHNS2020F12AICAMERAFTREL-/NHE (40<=Mw<=5.0) ®I5E, 2.THAT 3
EBY, TN EFREDOEEEEARMLTWS EEZ5N2140hEEEBVH L. BRAOBRTEDOHETA
1T-o7,

2. R RDBIREHE

AR TIEREIABADERREEEAZE L T, Baba etal (2002), Hirose et al. (2008), Nakajima and
Hasegawa (2007) O#E L7 1 Y EVEBTL — MEREA 5115 km DR S TR EZ 7Z/MHE (4.0 <= Mw
<=5.0) &V, @Bfidge Lk,

BN ROBEORED TIRE LRIE. UTOBAISHRELL, ¥XF=F 21— RKH3.552 FOZHET

&, HICEREBMTEDES-/ 1 ALK ELI -7z, I T, BEBEMNJ ) —VEH (EGF) L LTHW HES
Mw3.5& L, O—F—BRBOREREZERT 5720, BAHRBEFEGFE05ULDT I =Fa1—RD
MEEEDOME (Mw>=4.0) &L7%k, T BABRTEEIEZBEOMBEOKRZ IICH UAEHNES LT
KOOLNZ7-H, BITRRMLEOMBEAKREZ T L2, ERFTHEMDERICAETHD, &> T, B
FMZEDRED LRIEMWS5.0& L 7=,

BREERFETIH, [RRFICE > TRESINEZIYIZF2a—RKMjmahE—A Y MY I =ZFa—RKMwicELWE
RELTWED, ZOREDZUMEICOVWTERITEATH D, . BITHRMED S 5. KR FEAMH
BAIICE S TAAZZTLBIROSNTUVWBHBICDWTIE, 74V EVETL — MDLAAH & FAHBARE
HERF DI L ERBEHTH D,

3. T EEN

Yamada et al. (2021) DFEZAWVWT, WHETEDOEN%ZITo7. £9. 2003FH 52020F ICHKE L
Mw3.5DMED > b, BITRKROIMEE (4.0 <= Mw <=5.0) OEREN, SRIGIESHICH D MEOEAEK %
EGF& L7z, JRIC, BN ROMEDEIRMARY NIVEEGFOARY ML TFaAviRYYa—Yavl, B
BARY NILDFA A H2EETIVICRD EDIREDS &, BITHRMEO I —F—RBKBAE RO, KE

I, MIBEAAFRTHY . M ORBECEEEHISKEEDIO%TH S E{REL T. Madariaga (1976) DEFIL
HFRAVWCO—F+—RAEBN SR NBTELFELL,

4 HBRELUEBR

INEDISHETEDORITHERNS, 7L — MEROEERSME., FICHMAEOEETEELIREMHET ST
ENTE S (Yamada etal, 2021) , EMEOLAETEOENEREZE LIS, BE - BEZTNTN01ED
EICEBIELERNETESFEMTICRT,

JbiBEREH (Yamada et al, 2017) P EIL AR AH (Yamada et al, 2021) DKXREETSL — b DILAHIA
HITHESNEEORITER RS &, 2FNICKBABETENNI W, Zhik, WNEAHRD 71 ) EVET
L— M EDOEEBEENMEFMNICEVWC EATRBLTWE EEZIONS, £/, JYNIREBRAT—ILTOHE
RICEBT % &, 1996 FAMEMEDERE (H1.0#BA) OEEEIC. ISHETENAAZ WEEIRSH
%, $abb, ZOEETIEIEEENE<. HAEBEMEDOERICNY 7L LTHW-OME LIk,
INEEDISHETEDORITERNSHE SN ZERBEOZEOfAIE. BIMNRIEYIaL—2 3 VOBREE
PWELTHERATZILAZBLT, BEEBFAORERLICEEMTZZ2LEAILNS,

© The Seismological Society of Japan -S21-03 -



S21-03

SE L :

- Baba et al. (2002), PEPI, https://doi.org/10.1016/S0031-9201(02)00044-4

- Hirose et al. (2008), JGR, https://doi.org/10.1029/2007JB005274

- Madariaga (1976), BSSA, 66 (3): 639-666

- Nakajima and Hasegawa (2007), JGR, https://doi.org/10.1029/2006JB004770
- Yagi et al. (1999), GRL, https://doi.org/10.1029/1999GL005340

- Yamada et al. (2017), PEPS, https://doi.org/10.1186/s40645-017-0152-7

- Yamada et al. (2021), EPS, https://doi.org/10.1186/s40623-020-01326-8

BIEE AR T, Hi-net (BIXRZERMARA) « [IRFT. BEEKRZE, AMKE, SHNKEOEHR R DM
BEEET—4&. [SEFO—TEERSLUP, SRAEZEALE L, BLTRHHVELLET,
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B1. SHhETEDZEMAH. BERET7VEVEBETLV— M LEEADERS

#3xR9 (Baba et al., 2002; Hirose et al., 2008; Nakajima and Hasegawa,

2007) . FBRTREINCMEHAZ. 1996 FHMEMEDERIEERT
(Yagi et al., 1999) ,
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Horizontal Site Amplification Factors and Horizontal-to-Vertical
Spectral Ratios of S-wave Part and Whole Duration: Needs of Different
Correction Function

*Hiroshi KAWASE', Eri Ito', Kenichi Nakano?
1. Disaster Prevention Research Institute, 2. HAZAMA ANDO CORPORATION

BERMESDKEY 1 MEBEMEMHSAR) 2 A NEBADEE L TROB I EITBRESHTADLOICIIHERT
RCH D, XFAETIE, FT—MIEART ML - 4 Y R—=2 3 V3E(GIT, HE - 1, 2019)&2F W
T. K-NET, KiK-net, [RF, # & UCEORKADERIT—4 W RIC. BEMEEBRELOREY 1 NOME
oI 2 EMADHSAFA RSz, TSICHSAFE I3 TR, BRAILETHABWTHE CE%EY 1 MhEE)ICH
T 5 TENEREMVSAFE KDz, TDHEEL/ZHSAF - VSAFICEDWT, KE/ EFTARY ML
(EHVR)Z 3K, Ito etal. (2021)DHE%IERT 2T, HSAFA BEHE T 2 & FEHHIERS(VACF) 218 L
7=o
F9., TELSKED (XT=ZFa1—RIZIBLCTE5~158E) ICD2WTOHIYH L, ZDHSAFEVSAF%
H U7, ZN%AsHSAF - sVSAFE XY, EAIMBEEIDOSKE ARV ML %&Fs_ij (KFEEN) - Gs_ij (ET8) &
L. ZOEBRARY ML %Ss_i, (GREEREBFEMEEPs jETdE. BBED2DIFHERDT
SHSAF=<Fs_ij/(Ss_i*Ps_ij)> (1)
sVSAF=<Gs_ij/(Ss_i*Ps_ij)> (2)
ERTIENTED, TIT<>ETFEHREERT, FLZDSEEDKIE, ETFTRARY NLEESEHVRIE
sEHVR=<Fs_ij/Gs_ij> (3)
EBLNBZDTHRR
sHSAF= sEHVR * sVSAF (4)
&b, TDSVSAFOEHENHIERBSVACFTH S, T Z £ TIEBEICIto et al. (2021)ICREN/@Y TH
%,
RIS, 2L ERICSEEZEUEDOS#HGERRE (T ISSEZ] IS ET 2K EFUOwERNICHA IS
%) DHSAFEVSAF (WHSAFEWVSAF) %3k 2, TDR, EERIEEERFE S CERBREEZOEE
SKEDED%EBRT B L THD, THOLEAMEBOEIRANRY ML EFw_ij (KFE) - Gw_ij (ETF
) 95
WHSAF=<Fw_ij/(Ss_i*Ps_ij)> (5)
WVSAF=<Gw_ij/(Ss_i*Ps_ij)> (6)
PELSN, EREDKE,/ " EFTIARY MNUHEWEHVRIE
WEHVR=<Fw_ij/Gw_ij> (7)
EBELND, SEERERBRIC
wWHSAF= wEHVR * wVSAF (8)
&2 DD TWVSAFDIEHEN KA DM IEBMWVACFICHEY T 2%, T I CSEEICR L ToBBRRAE LI-DE
BRRICEIRICH U THIL L =D BERENT &2 LW TSIEEA S RO ZBIRARY ML EEEBRERSNE %S EH
I, BRELT, EBHFPBRBELTVWIEMFRETIISIKE L TEREL, ZICRMERKRERICE#RIN.
HEIDFEASHEEY 4 MEEICEMMEIREE L TSN &EZ LIRS RV, EREREDOSHED
BIELIC & > TEHBASHR D% FEEI AR L 7=S-Codalid, ERMICSED 2 W IEPRDIEIRE M THEIg
L. SHSAF - sVSAFIC—H 3§ 2D TEFEY 1 MEEEDEDRRA & IE7R Y B,
UED2DDEBREDLBY (1 MEMEA LB L/z& 5. WHSAFEWVSAFIE, 2HZLL T D& ERER SRS IC
BWT, AMERKRERDESICEL Y., sSHSAF - sVSAFICEERTIEBZMNICKE W (3EANST10/5D) eyt
BaRT I Ehbhol, £EY A MM ESKEERY 1 MFEDEWSRZKERN S - LTS ICDWT
WSRh=wHSAF/sHSAF (9)
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WSRv=wVSAF/sVSAF (10)
DESICKDBE, KEBHSKDZZWSRhE ETFEHNSKDZWSRVEFEEICE K —HLTH Y., FEF1 1
DORARICHZDZ DD o, £2593MERDEHEE KD D &, 0.3HzTHRAME2.5F %Y. 1HzT
2{&. 3HzT1.5ME5 L 03B o REAHNEON, FEREIWNE F9TH2, 2O &E. WSREI R4
BRERBMEDEEESALEET A MM ZSEPPREDIBIEBFEICK > THRELCLEZEDTHDB I EEEZDE
BIREZETH D,

tERDOZ ED L, EHVROER & SIKEBDLE, T2HBWSRhvERDONILIZIFNICARZ ZENHFIND, K
HTH%&0.3HzT1.0, THzTO0.8. 3HzTO.7&7% Y., EVWEKREER T1.565 0.7 D&HEEICNE > 7=, T
NITBEEHVRAEZ RO ZFEIC, HMESOMGREICH L TCEREI>TETEHIRELTKROONTELZ E
EFET D, LHL., 2O EIZARBICK(B)THEONDZWSAFOEHEAEBAWAWEIE L VLWWHSAFAE 5
BWIEEEBKT 5, T TAMRTIIEEDOKEE Y 1 MFtEE 2RO KFE LT SEEICKD Z7=DD
#TLWVACF, 32 bbBWACFAEIRE L, Thiddabsb
WVACF=sVACF*WSRv (11)
TROOLND, BEMICKE)ITRINIZWVSAFOTHEENSKDHZ LU ER(11)DSKROIADREMELS
Motz TOEZYMEAMIIL -EF%Fig.1ICR L7,
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—— AKT005 ~  =------- AKT005 Syn AKT007
------- AKT007 Syn —— AKTO009 ------- AKT009 Syn
100
wHSAF and pseudo wHSAF
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aﬂﬁ 10
A
=
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0.1 1 10 100
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Fig.1 Examples of the comparison between observed wHSAF (solid)
and synthetic pseudo-wHSAF=wEHVR*sVACF*WSRv (dotted).
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Seismological Society of Japan The 2021 SSJ Fall Meeting

Room A | Regular session | S19. Seismology, general contribution

AM-1
chairperson:Masumi Yamada(Disaster Prevention Research Institute, Kyoto University)
Thu. Oct 14, 2021 10:00 AM - 10:30 AM ROOM A (ROOM A)

[S19-01] Characteristics of earthquake swarm activity in central Nagano prefecture
as seen from the time variation of background seismic activity estimated
by the point process model
OTakao KUMAZAWA', Yosihiko Ogata2 (1.Earthquake Research Institute, The University of
Tokyo, 2.The Institute of Statistical Mathematics)

10:00 AM - 10:15 AM

[S19-02] Estimation of the source of the explosive sound on April 26, 2021 in
Hokkaido, Japan
OMasumi YAMADA'" (1.DPRI Kyoto University)

10:15 AM - 10:30 AM
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Characteristics of earthquake swarm activity in central Nagano
prefecture as seen from the time variation of background seismic
activity estimated by the point process model

*Takao KUMAZAWA', Yosihiko Ogata®

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

WERRRIT -9 DS RFL LR ELMETE SN, PTELERBEERDREIHEFHOFTAOHRRN S
LERBREREZRD, HeDMRTIRETASET VOERMEZHEDORELEH 21 IETHEY 2 BRE
TIERW, REEFHOBRMETHICERL T, ZOMEFBORHEAT,

1998%F 8 AN L REFEFE - LEMICEVWTHI - LBFRMBEFHIZII0BICH I TRE - KERREMEZIL
ELOOFEBEMERL TEH OMENIRA SN, TOFHORERIH, v/ =F1—RK3H. AH=X
L, bEGENFHERBTHRESINTVS, 2020FDFENI7TAN SR FE Y RMIKOEE TR E 7,

2020 DHHKMEL 1998 FEDIHFE L AKIC, MEDAAN=ZZXLIIBFRA ML RABERBLE, LAE-BERAA%Z
FEfEEICR D, MTNMBENS WA, ThoIREILRK (L7 TR) (&R KILEOMEDEFEBE
BDT, BKPTIIREOBREPCEREDILBICEEL TWSIEEEALONS, INODRFKBEIIRE
BIC IS EEIE & © MHIC ISRt A SALICHR L TWS, 1998FEDEREEBIE LV AVWARANDENY
LRAZD, TN AICEEVHTH S,

ERMEFHNEORBARAANDHRIZ. 1998F T AMIBZS0REICERFMENERL YHHE~HE
BOE—VIELTWS, INIEEHEESTRBISESNEHRLTUVEH, INS5IEELTMIE LULTO/ME
THd, 2020FICIEAKRBE—ID3EH o7z, FIAMBICIFELSDHE LTV, 2020FERI S DERHE
EoEMEESNAEN, NIAFETINE - 7=,

© The Seismological Society of Japan -S519-01 -



S19-01

1998-6-1 1998-8-1 1998-10-1 1998-12-1 1999-2—1 1999-4-1
| | | | | | | | | | |
| T T T T T T T T T
2020-4—1 2020-6-1 2020-8-1 2020-10-1 2020-12-1 2021}-2-1
=
E 1998
>
=
@
2 2020
O o
- (=]
£ 37
°
C
=]
o
—
o
X
O
©
m
[aY)
9
'd'} | | | I 1 I
g 50 0 50 100 150 200 250
<
S 1998 ¢ T R
1 A O
g e .
D G ) ¢
g8 I
E ] '@ °
© (@) @ % . . o 2.25
- 8 L 8 o °
8 ] (:@G'. ’ *® O
120\ e ®
@i
— ~ = @
(oo 230E%: & o 0 e
o ¢
% 1.50
(]
2020 .
e
o 8 )
° 0.75
o
E - L [ o
£
© 3 o e° ° o )
— ¢ (& Cg "Co , ®° : : o
™ oo __ '.,‘(&, @ o «
2o ({8 fe, |, Som o
- .\‘\&\‘ .‘;{‘3’% 6 .m©0¢’ 1,&'!6‘. ...f.. .Q. ({((fé(.lﬁ.\. o
. - Yt . e o o oo
N —4%#_... .;r:. P Y P L) mu
8 | ! I I I
-50 0 50 100 150 200 250
Time (in Days)
=1 == 2 = <
(£ER) BEtEREE (mu) ORFEIZEL . RRfRIE 1998 F£. FRSEARIE 2020 FDTHENE .

(RFER) HEZBORZEH D .
FRERTIZF1— R BRAWIST HEZIDE RMEEBEICHIET S .

© The Seismological Society of Japan

-$19-01 -



S19-02

Estimation of the source of the explosive sound on April 26, 2021 in
Hokkaido, Japan

*Masumi YAMADA'

1. DPRI Kyoto University

An explosive sound was heard over a wide area of Sapporo city, Hokkaido, Japan on April 26, 2021. It was
accompanied by minor shaking and was considered likely to be a sonic boom produced by a fireball.
However, no luminous phenomenon was observed. We analyzed seismic data to identify the source of the
sonic boom, and estimated the trajectory of the object from the associated signal arrival times. The source
was located approximately 100 km off the west coast of Hokkaido, at an altitude of 50 km. The elevation
angle was higher than 66 degrees and the estimated velocity was higher than that of a fighter plane.

We compared trajectory models estimated from optical and seismic observations for past sonic boom
events, and they were found to be in good agreement. Although our trajectory model is simplified and
assumes that sound and the fireball have a constant speed, the model is highly accurate. The results show
that seismic data can be used to estimate the trajectory of objects producing sonic booms, even when
visual observations are unavailable.

| HREwH

| MBEH

* = Sl 1SN

100 200 _ 300 400 500 600
Time(s)
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Seismological Society of Japan The 2021 SSJ Fall Meeting

Room A | Regular session | S15. Strong ground motion and earthquake disaster
AM-2
chairperson:Eri Ito(Disaster Prevention Research Institute, Kyoto University), Nobuyuki Morikawa(National

Research Institute for Earth Science and Disaster Resilience)
Thu. Oct 14, 2021 11:00 AM - 12:15 PM ROOM A (ROOM A)

[S15-01] Non-recorded Strong Impulsive Vertical Seismic Waves - Part 3 -
- Powerful seismic difficult waves to record by a seismograph -
OHiroshi MAEHARA! (1 .Geosystem Research Institute)
11:00 AM - 11:15 AM

[S15-02] Expansion of Ground Motion Prediction Equation Based on Prototype
Strong-Motion Database
ONobuyuki MORIKAWA', Hiroyuki Fujiwara', Asako Iwaki', Takahiro Maeda' (1.NIED)
11:15 AM - 11:30 AM

[S15-03] An attenuation model of strong motions considering transmission
coefficient of S-waves in the layered structur
OTomonori IKEURA' (1.Kajima Technical Research Institute)
11:30 AM - 11:45 AM

[S15-04] Characteristics of sPL and PL phase: Applicability to real-time source
depth estimation
OKeishi OSUGA1, Takashi Furumura' (1 .Earthquake Research Institute, The University of
Tokyo)
11:45 AM - 12:00 PM

[S15-05] High-Resolution Immediate Fault Slip Estimation of Large Earthquakes
Using Seismic Backpropagation
OYugo SHIBATA', Takashi Furumura', Takuto Maeda® (1.Earth Research Institute, the
University of Tokyo, 2.Hirosaki University)
12:00 PM - 12:15 PM
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Non-recorded Strong Impulsive Vertical Seismic Waves - Part 3 -
- Powerful seismic difficult waves to record by a seismograph -

*Hiroshi MAEHARA'

1. Geosystem Research Institute

WMEHTCINETERICEATE TLALY, MALMEHENNEMEFENEE, BEMICETAAKEEEIL
2D, IARZREILTMOREMRZERTZI THLOMNMNIARY, TOREEL—EEFICAXZELY NFHE
LELEY. ZOREETIIBHOBESGZF0IC, 100ERYBICHESNIBEDEERRKR <JLRILTD
* 18984 F-10EERE, o —~JLF DK, 1923F-6EER> &, MMIEEH, SIEFOES BETHMIEBIET 2
BOMERIE, BEBRETHIBFRERTHE" 2XZ, MEOREZTOWEDHFEEEHFBALTVWET. 20D
%, MEEEICZOBEDORIZESNTVWAVWRMBONRELZBIEL, COMERRICEAT Z2RRPEABRED
EEHTVWEDN Y, ZORBEORIMES TERATETUVWAVED, ZORKOEEIERLICVWKREAH
VEY. ZITESER, BEMESATHATETLWAVDHIDREBEICEREHTBH I EICLELE.
CORBORITBEOMERE ZEAY, 1.5EK, 2.BER, 3RIRTHEIFBHEOMELFDDH, kK
DB TIFEATEARWRTYT. LHL, COEDEBREEE>TVWALDT, 3BHEOMEBICRAEEBER
BENCH I THRRT B &ICLE LA <2A-Bf, TAR-2EH, HE-KES>. ABEIOSY—IXD <ZFD 3>
THIEA “MESCIRABMUVEBIIE &LTWEY.

BIREDRZI L EENNEMEREIZ ED & O RME, FEERICITZERITETVRVDE, HKEREICS
BUEABEOZ LY, ZOREBRNAKRMIPAIEEIORORELBR LB LTVWET. BEICRYEER
BEROWEANTE, TOBEHNDERARE, SEOMBTHSDOES6MRRS <7.13> THRICEBNLEL
. TITREBEEREICOWTHBLTWEEAD, R 7O0v 7 DEE A2 FEITERIFERESNT W
DT, WRFITOY VDS ICHEIBERBOEALCHIWEORELLERL, THPEEDRORERREE X
hiE, SHAREREPIHROIBEOEMEE DI EEHATEDLDICARBEEIONTTY.

IO LEREAERIC, AT “BEFTRABUVEDE &LTUTICIEBOHRAEZRANXT

REDHE .4, [3BEMTE L 2EHEMMEMERDA X —I T, TNHNERLIHZENR.L,TY. $98ERZL
TUWEYH, BRI FIELIFET, SSHICHMEAIRACPREAFDIZEE FERINE Y. B2(EE<M5tH>H Bk
HULAEBE<REEALSFHE>T, H3IEAM<KISI>IAEEROE LN S55.8mZBIES W EE<RRAMEST
¥, LEEHARORARTIE, HEISEDAFNAEZREIIMTIOcmADI Y V) — ME<#1.5tH>DEIC
HMEFHIRESINTVWEY. BEOHMERIL 5tFP3tf OMAEZERICHUVEHSITEAZHEETTOT, HAE
<M1 5tRH>FBRISFET NS T IENFRINFTT. RA<thR, BRAME>, HS<ERRMBME>S LUH
6.a,<EBF - EHAEMESICRTUDRFMIE, RE LIFMEEN1400galBELLEICRZ &, BREOEEE ET
[ & CTHRIRRIENMRENEFEINDEI L 2T LET. IR0HLEHRUSHIRETONTEAERERERL’E
&, FELENBREOMEEE, THSINEE<T GHEA>OREZRMLTWEERLNET. ZOBEAIKE
7.ab0DYV ) A M Fr—FHE<RE, 201 1>DRHFHICEHBFICRONIT. FHERZERISE1.5GHUE
DEAEMEEDEAZFOMBRMEBT 5 &, BRUANEE, ERQBBRBBEUTERIABILE
BRRLET.

7o, B4<iH>, H6.b,c,<HREKHE>DMEEMAPDEFRERSD &, MRTORKIMEERFICH LT 5IRIE
WHRDRRICERONIEA. TRLLMATIIFEY LILRIFUEZEH TR, BRIl eazRL
TUWEY. WEFHCLZ2MEROBRI, MEFORRL T THRS, BERNLFEOEERROMES L UL
EXNRDOBRICRBERTIDT, TOLIRBRRMBIZERICHEL AL TRERY THA.
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Expansion of Ground Motion Prediction Equation Based on Prototype
Strong-Motion Database

*Nobuyuki MORIKAWA', Hiroyuki Fujiwara', Asako lwaki', Takahiro Maeda'
1. NIED

BURAIRSFICE D CHEE T AKX (LT, GMPE) ICDWTIE, BRIRHEOERE L HICEZ ORI TTHND

EIICRY, EETIEEWEBREICEY ROTHIBEETRVEEFAETIL (GMM) DEEEITHhNID

D2HB, BRICBEWVWTH, BRABRBNICISC TENETNOHREE (FIL—7) ICLYGMPERPGMMAIRES 1L
TW3H, BEEBFAICAVWSEEWVWIEEND, FEAEDNE—XAV M T ZFa—K (LULF. Mw) 5EELL
LOMENITREL>TWS,

Feldk, ChETICHAZ2EEZWRE LAMENY — NFHMEICEAYT 22 & 2B E L/ZGMPEAREEL TZ
7= THIC. K-NETH LK UKiK-netRAIZZERICEA L T, [KRT. F-netd K TU'SRCMOD (Mai and Thingbaijam,
2014) IC&BERNTA—49, BHROPSBRET—49 5 LUHENY—RRATF—2 3 VI-SHISOTHEEE
TIVERDFHF-RREE T — I N—EAEMREBEL (K - 1, 2020 ; JpGU) . S SICBIFED
GMPE (MF13; 3 - 2JIl, 1999) ICHT2HEDT—IR—AEEML TE7 (K - fh, 2020 ; 20204
EMEAR) . T—9RX—RIKX100HF%BZ ek G : 3D TI1LEH. KiK-netDithk & bk BIEESk & L
TW3) ol h, BEADEZ < OGMPEDEAEE & 72> TWAMw5.0LL £, BB &R EEERE200km AR DR
FOEUIH/TICTERY, LHALALNS, BRI EDENCTIPREL LMBATOMESORERT
ELURBRESLCTIEY 2720I1C1E, BEONS WHECRIEE#H AR SIRENNS WAL L ELSRERET 28815
BEFRATBEIENEMTH B,

AR TIE. 2D [HRETFT—41 #BHWT, Morikawa and Fujiwara (2013) @ GMPE ICD W T/MRIBE £ T
BATEBIREZIT Y. ERMICITREONSRME (MW3.50LE) & L REER (MifExEEERES00kmEL
A) ICEATZ2HEEEKRDD, £/, EEEENF2HRE LLBEEBFAICSVWTHEEINTETL
ZEFHICOVTE, KEHCHT S HRET—9] ZAVTKEEICRT 3LLOGMPEE Hht TRBEDH
EBEZEHT S, B85, AR T, BROBREFZDO A% AL, KiK-netDHARZEEERIZA WL TR,

Mw5.5KFEDRED /NS AMEICDWVWTIE, MWOZRATETIMES N TLWRTORIIH LT, MwO—RK
DETICELTDEIICETINALT B, 7720, BH2HEEULORBEMRS TIE. MWA.0RRE L ZhE
W CTHREDERAIEDLIHREFNRESN, BRREHRIC/ A1 XDPEENTWIRELZITTVWE LI THD, ME
RIGEEBE200kmEBICDWTIE, FIl - b (2003) LAHKDWEEITI, TDEE, HESY (1T (HFEAM
E. BBERTL— M MNEHE, BEREITL—ME) ICL2EVKITIEAERON RN >, b, RAHK
DTIEADBEICET BHENNE L, EFTEICDWTIE, Morikawa and Fujiwara (2013) O@EREREICH
WTREBONRERDHEEE LTRIND I ENHERI N, —AT. SOOREINR &R 2 ILERMBIH (3
L Tid. KEE (RotD100) ICX L TKRDLNBFHMEBFTFTDEVWHSR LN,

St MRIBET—SICB T 2RABHRSOT—9 DRWPEBBER L — MNEEE FL— b (RF7) WHE

DHBICEATET —IR—ADOBEEZITI> L EBIC, BRI EDENPTITHS T4 MR 0
H, E5D2EDRHEMRICODVT DR EED D FETH S,
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An attenuation model of strong motions considering transmission
coefficient of S-waves in the layered structur

*Tomonori IKEURA'
1. Kajima Technical Research Institute

(1.l EL®IC]) REMEDERIETIIERNSHN SN ZOEFE LR EHEL TEASICENET 2EESED

BADAGHD ERDAREMELIDHZ. L, EESKIE, SRTOXTEEDR, QERRDROMICKEBEE
EHDEBEDOHEICL Y ERRShORERELULOEREMA THELT S, EEIC, EESHRDBEBR
&, BlZ XTI EDRES DI EE#EEETILTHSBIMA2001 [ LEFEM(2002)]Tld, A=3h~4hfHiET
0& 2B [5E(2019)]. —A, TDMEDSEATI, EESKUNAD, BRI SKLLHHEATHREINR
5 - BT - BELE R TEBIRICELE L ASHBEOH» THEFNER I N, BEBOERE 122 RENR D (L IEEE
LYY TERS., 22T, AR TIHEESE & ZNUANOEENRSKEDRBRRFEDEZEVWEERE L Tith
EEOEBMBEETIVAREL, AR~hEMAICES T Z2REMEOEEIADER %A H 7.

(2. REEMEIC L 2 ESHOEMERET V] ERIESICH (2 BRBIOMEEIRIIBA = BESH D IRIE
DS(f) & BEMASKEEDIRIBISH DR 2 MLFITERL, DSHEISHEZFNEFNUTOL S ICKT.

- A(f) = {DS?(R)+ 1S%(f)} *° (1)

- DS(f) = S(A)xr ' CTR(h, A) exp[—by(f) ] xG(f) ++(2)
+1S(f) = S(f) CISxr ~*° exp[~b,(Ar] xG(f) +(3)
=720, SHEGHIFFNEFNERE S 1 MM, CTR(h, A)IZIMA2001 & {RE L 72358 D EZESEDBEE
£, CISIHEEMNLSEBEOERME, by(NEbMIFTNETNEESHE & HENLSEFEOQENMRIC & 5 I
REHRHTH .

BH, QRATRINIBEBHIASKEE LTI, ERINSKEALHFHHATHREINMBARICAS Yy TEINT
G DA ASERDDEEREEEELTWVWS. Z0BE, KBTI F—OIEIXZRTHAREER &
WHED LA TRTHARMRIGED K O TEMERNREr & L. £, ZOQERRDRSEESKLE IF
X5 L CHEBERRARRb(NEE A . SHIC, IV LSKBDERELZERFEIBALANTRWE
&, BRARY MUICEL 2B E L TSKRBEDERMEKCISEERIT 7.

UEDEFIAEEANT—4ICUTIEDHBEICIE, BxOBAMEE 42K 42 DMEOBYY A M7 7049 —T
2YELTEONDEBBEMES FIAIE, WHEQR018)]2BWVWE I ET, CHERIBNSBATEZ EN
TE3. TOBE, HRHIANBIZMEOTRIFUSH &ESIREDERMEKCIS, &L UEESK & BENLSHK
BOBEBRRAEb(N, b(NTHD. TNOHDHEL, W E L > TRFILTIAXDERTET, FRE
REEEEEAS. I TREYZRAVARVWHEAEAPARTANOTZ Y v o - A XHK—> (1970) % @R
3.

(3. A~ EMSF DEHEADBEAMER] AARTIE, EH~FEMHOREMEOEBBRE TS [thE
(2018)|#AWT LD ETFILOBEMEAFARZ ZEE L, R1OMEDA=10hDH =A% FRIC_ESCO IR
RETLAEYTED . EREBAMEOSHIIHIOESY THS. £z, LEOETILAYTIEIDHER
EREITBICHIY, EFEICLBHERELT, BLT—9 THEBIEIBELIH TV, EREEOHEEE
AR ESRID & LE.

9, MEEH S5#6) 2018/06/18KRAFILERDHEM6.1) & EHAE L LEREDERANRY ML AEK
&, REFEDER (LSQ) LB L TH2ICTRY. NREMEDEEAEBAI TP PEVSARLOND EDDHEEK
FEEIFIFRALCHERNIEONTWVWS. £/, M3TIHERRRIEDL L —BICSHEERES.5km%ERE L TKRHQE
ZEIEBLTVWS. ZhIC&dE, EREDQE (Q,) F1.3HzTREBTKTHY, BUEARKTEESKD
QE (Qyy) WHEELTWS. LHL, ThERITIE, QEOKNERIEL, #RiERE (Q,) >EENMSHE
B (Qg) >HEESK (Qy) THD. HAISKHEOERMECISOEBERTH Y, £ERBFHTO.1Z2PP
TEZ2EEDERTHSH, BEE LT, HEBEEOMN L —RAI70H 375D, REBEICREEZRZLTW
3. @H5TiF, 27 —9IChi> TKDLREDHFIRERZE0ICDE, ZOEXexp[ o] TREEICL BHER
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EHEBELTWS., ARFTDOETIV (DSHIS) ICKBREDIESDEIE, HFE (LSQ) DEhEXRERWL. &
HRICH6TIZERBE3OkMUAD T —4 TEHAl StEORERELER L. ABROETIL (DSHIS) XIE5D
ZDRIEERE (LSQ) EAXERVWEDD, EHEHISEETHRIETHY, RHEEICHRTRWHEES
oTW53.

(4. T &) EESKEBENRSKEHICOWTCERZEHAREMEZREL, @EOMCERIMMEE %5
ZEMBRETINERELL. £, TheaoS~FhEMRAONEMEICERL, EREEICSITHMESHD
BEMIMERECHERTALYT 2EREFEL. SEERREZMA DD, i cORET%EH A 5.

(& ] MHQR018)AARMET SRS VRIY Y A, EH(R019)AAMEZEL2019FMKEKRSE, I7

Vw o - ZAXR—V(1970) 3 RE(LREE (BRME) , EFM(2002)5REFR.
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A
R 1HUE ”%E Y  EPICENTER
T North Lat.|East Long.| Depth
Date Origin Time (deeN) (deeE) (km) Muma
#112001/01/12]08:00:04.25| 35.4660 | 134.4900 | 1059 | 5.6 _
#212001/08/25|22:21:25.12| 35.1518 | 135.6600 | 8.18 | 54 §
#312011/07/05|19:18:43.44| 33.9905 | 1352342 | 733 | 55 ;
#4|2013/04/13]05:33:17.75| 34.4188 | 134.8290 | 1485 | 6.3 =
#512016/10/21|14:07:22.57| 35.3805 | 133.8562 | 10.61 | 6.6
#6] 2018/06/18|07:58:34.14| 34.8443 | 1356217 | 12.98 | 6.1 183 1335 134 1345 135 1355 136 1365 137
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Characteristics of sPL and PL phase: Applicability to real-time source
depth estimation

*Keishi OSUGA', Takashi Furumura'

1. Earthquake Research Institute, The University of Tokyo

1 EMERMICR 5N 5sPL EPLEE MR EZIIBEOT L — MERTHRET 2R MBEICS VT, PR
ESHEDOBICABRHM~H+HD, PeREBOHBEDOREENBEZIRDOONS, B 1IE, 20055F11815HIC
SEHOTL— MERTRE LA, EE14km, M7.0DED, F-netREERRZHEOZRLDL I—RKE2
2avTHhd, EBIRIERE300 kmfHEICSEWTPKROERICAH20WEZEDOKIREBOENRE Sh2%kFHbH
%, 2O, EHEERHE &HICERIMRBUSTHE L. ZIRERC00 kmLLUETIE. &YW RAH (B
30~50#) DHEICEZ#!DLIHEFEHLN D, INSDHEIK. WINEFIWVWESEMERL. AIFEHD
Prograde (REFEtEIY) 22 &5, RERICOEEINDSPUREPLREHIMITE 2% (K2) ., sPLEPLE
&, ZVEBRINSHE INASEAMRTSPERL, H2VIEERISHE S NAPREIBRAE L ELA KRS
LD SEEET2ERBTTFSICKVERLALLDEMBRTE S, sPLEPLREIE. Leaking modeDi & IR
52 &N TE (Oliverand Major, 1960) . EEOBERETHRICEVWTHRVWPSEREZR I T/-HIC. TR
F—HT Y MliCLeakingd 3 Z & T—RICEBBERNAKRE WL, LHL, MRTICEEEE (HERE) »EE
T3, PSEHMMENMET T 27DIZME TPENMREINS 2O (LeakinghMIA SN B78) . #E
kmBlEICh7z > TRERIRIBEIRD Z &M TZ B (Furumura & Kennett, 2018), %d., EXMEDEIC, =
#h (EIREEBE1000 ~10000 km) ICEWTLEEYY MLELARGFICEVEHLBPEINEKDOA DX ALICE
YBRER (100~1000%) OEEFKRT ZH. I iEW-phase(Kanamori, 1993)& L THILNTWS, K
HETIE, EERMICE SN SsPLEPLEEZAWVWT, BREANZXA, HICEROFI2BHHET S Z
EHBHE LT, sPLEPLEDER A DW= AL EBFHOERRIIKEFEE, 8T — 5 @iFE EREEY
Tal—vaviciUEtLz, 2. HEREGEE VI 1L —Y 3y GithERMICEZEICE SN 7/sPLEPLED
£ E BT ERRT 7012, 3RTESE (OpenSWPC; Maeda et al., 2017) % AW THEFIRE >
Tal—vavETo, BEREHR~FILAXRICHIFTTD2300 km x2300 kmDELE (H1a) %1 kmDEF
ElRCEEYE L. JIVSM (Koketsu et al,, 2012) ICEDE#HBE, ik, vV b, TL—MEEEREL
feo BIED2005%11 158 OEHEHOMEOERIZ. GCMTRITERICES = /<L 2EHO=ATDE
TRRFREREHICE Y RERTEM L, K3, ERENS65. 758, 85MEOILFE-FERARD 2 X5t
BIEDKRENE (ROPRK. HEASKERT) 2017, BRIVLOBHFSNAPEIMMBRICE WTLARNZ LA
NEEITL, ERNSHIHSINASEIRICERATAST L TRIRBOSPEHREEZER LZEDNINICE
BRI 2HFOND, WREEDHLDIPRIE. GTEEEDICHRTPSEREZREILTIYY MNUAESIRILF—H
leaking¥ %728, PRDBENAE, L T, (EHEEREHL500 kmZi#B A % & sPLOIRIBIFRIBRICTE Y. 5%
T3 BPLRICHE S RVIERBE AR DPLEANEBE D IR FE DN S, PLURIFSPLE Y RVWER30~508 D8
HEAREES, 1000 km L LR FE TEIET 5, 3. sPLEPURBOZESKEYE REKD—ETH BsPLEV
PLEHODIRIEIX, BIROFEIICHRTHDZEEZAOND, i, MKRTSPEHICKIYEL BsPLIK. BRES%
KBk L 7=depth phase& L TERRAEICHEICEMTH S L HFIN B (Chongetal., 2010; Bao et al.,, 2013;
Kim et al.,, 2017) ., EIRDFES &sPLRUPLEDIRIE. L CP~SHIEHEDRMELLERZ7-0HIC. FEID
BRIERICHTBIMERFEOENESIaL—YarvaiTok, BRI, KOME & BHKDASEDFREE
DEERZEREL. BIO6km~EZ100 km ETOERRSICH T Z2ERIEEHA430km (F3a) £1080
km (E3b) TOZRAREFEMICOVWTHRERBZAWCEHELE, BEORIZEHETZLI—KEY
avaERDE, BRI EEBHICSPLOKER EIREARETKELL, £ FI & EHICP~SEHDOEERZINE
RHIEN D CRWEEP~sPLEFEA R 2 3) Z&h b, P~SEDEREEERWZCMTS v X—=Y a3y
&, BREIOHRICEMESEFETE S, —A. PLEIK. REK (Rayleigh i) SRAKICERESE &HICIR
BRSNS K RBH, ZOREFEIFSPLIEEEZETIHRWL, LHAL. PRERICEIZET 5 &%, REK
K UIRIBANS K EAMETHREZNSMIRY IINICK WFEEZFEN LT, KMEOERXA DX LDRHAHEIC
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ERATEZ3EEZ LN, HFE. W-phasell &K 2 KEDCMTHEEHT (e.g. Kanamori & Rivera,
2008) A, M6~74 S AMiEEICEAT 2RI EDHSNTHY (BIA) . TNSOHRTIIZ ZTH
Y BSPLYPLR A SO EhhERFE A BN RE L TVWEEDEEZIOND,
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High-Resolution Immediate Fault Slip Estimation of Large Earthquakes
Using Seismic Backpropagation

*Yugo SHIBATA', Takashi Furumura', Takuto Maeda?
1. Earth Research Institute, the University of Tokyo, 2. Hirosaki University

1. ELHICHEAIEINET. aBEMERIT—9 2RV -AXMEOERMEB T RY QB EICH T
T, WERMTEICEZERA X— % (Time Reversal Imaging ; TRI) FEDFIBEEHERRRV
KiK-net&fl 7 — 4 AW THET 2D TE 2 (H - &F - #iH. 2020 ; 2021) , TRITIKEA=SNSERIC
M CHEGES EREENS. —B7 AR T4 IZIGRLEEZIC. BULEASHE (Fink et. al.,, 2001) #%%
U, BICEHBOT7ARY T4 5 ORMEOMBREVAA -V U JICEVWTHEER>TW:, £, HER
DOMEDIRERET 272010, BIRA X =YV ORBREBARZHVWEBETEIEEM A YV TOMEE
ExTfoE@E’H o7z, TNOHDOBBEICKL., AR TIEREROBETRILF—EAVEERA A -V
I L TCPRESIRIRILF—DFEERAWEA X—Y 24 (Artmanet. al,, 2010) #HW3 Z & T, BERIKRE
@bl EERMT, Tl BEBICAVIHERFOEILNL N E#E AW, BES#EEEDM LR
ICDWTHERME R A AW BUIEERICE YR L,

2. TRIOKUEEE (1) BERHNERFOHE HEERICAVWIERMERK T —9%, M1aTE52HBTAR
WDETICEDE, RTEDFRFEICLYER LA, SHETIE. PEEARDKIFEL60.8 x 460.8 km, FX
57.6 kmDEIFEIC, HEE. MR, <V ML, KEE/ 74 VEVEBTL—NDORE - BEEES

JIVSM (Koketsu et al., 2012) ICEDEHRE L=, KFEETL— b LE@EIC. 120 x 60 km O¥iBE % 5% E

L. 3207 AR T4 B W, WIEEIF3 x3D/MEICHEIL. BTEEPROEIRN 2.8 km/sDIFIRIE
BEECEREBFEEKIM,. BUE20m (BEEHIIZFNEFNEHE0.T m) ICHBT 2EREKRF S
o MEDEFILEAWT, SBERO271ROKiK-net, S-netfliflm COERMMEREERELE (H1b) .
(2) EREERY 1 X—2Y VU TRIGFETIE, BFE% KREx L 72130 E DB E R 2 KiK-net & S-net& Al =
NOBRICAITTHEREIE, SAEMBIRYETIOBREEM, TDEE, HERKFICIZ0.05—0.2
Hz /XY RIXZ T4V E DT, S SICEHRSRBEOKRENE % ERER10 kmD D A2 MEMTHRE L Tihx
DEBFRALIOHEBIEZIE T, RA—ARWBEEEEBEER LT, BRFBEY DA A—V T

&, 3MDEEGZORBHOSHELAESEIRILF—0RNE, EEISOREEOERN SKRDEPESKEIGFD
IXNLF—DFE (PSTXIF—FE) OHRMOZDERAVWTITW, MEELE L, M2, TRIER, 5K
HEXREFETL— N LELAEDOEMET RIILF—HRIMOBEEZEL. K31k, TRUIZESEBICHZY KEETL— b
THEICEF 2 HEIXILF—DPHTH D, BEIRILF—FRAWV A A=V VIHER (H2b) (&, BERIC
TAR)FAIPNR L BRI A > TS SICEIBT B7HDICA XA —IUDIENIFED, PSTRILF—F
BERAWEA A=V VI TR, BRI SHGIELEPRESENIEET 2R EBLICORA X -V IHT
ONBHOZOEEN’EEL. 3DDT7AR) T 1 DREBREEZBDD I ENTER (H2a) , 7. DATRIC
SUBLNAEERMBRBY A X—Y /T, hEROIRIEAIBEIRHL 27 (EHMEEXIZHEET) D
EEUNH DO, AX—S VT ORBEETIFRBENH o7, Thid, HERBICHEEDZ71ILYED
TG EICRHICEBE RS, INERT D701 KARRTIEELRIL NEH (z/272 06855 L

o) MERHEICOWTEA X =YV FICAW, UEdThdY L LOERD2EFLHE AR (RMS) 2832
T, BREIRBOHZELDMYR ZENTEE, TD2DDEEDHABRDLEICE Y SEET—9TEA
A=V VT EH#D,
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Flt, BIEEBTCEZTMBE T AR T4 DUEBERERT, AAIEKiK-netE SnetfBI S %KY,
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Evaluation of ground motion by kinematic source model considering
dynamic rupture process of branch fault for 1896 Rikuu earthquake

*Shuji KUMAGAI', Hiroaki MATSUKAWA?, Yuta MITSUHASHI?, Yusuke SAIJO?
1. Tohoku Electric Power Co.,Inc., 2. Kozo Keikaku Engineering Inc.

1896 FEPMETIE. REROEME & TNICHEBLEIENODEEEE (IIFI¥E) THhRIMEMREHN
Stz (@ - B, 1980) (1) ZDRRICDILEIBHLRD SN ZHE. B & DIREEA R IES L 2R
DOEENFTMIE. FICOBREBRELY SOLBEHEOMEEF AT LTEETHD, LHrL. FHBEE DX
B % 72 ERET L OER. RUHHEEERET VARV CHESTIMINETICHEYiThN
TELT., ETIMEICET2HEST2ICESATULARL,

NIEMTEDETFTIEICHRBELREREB2E2BNE LEFERFTH BEES - 5(2020) (2)TlE, THBEESH
KT A S MEEHDOTMEEHFENT7 TO—FICLYIToTWB, BEFRMICIK., EFHMEANRICHE
hEMBOELAE (MAE - fb. 1980) %M TE 5 & D B2RTFEMBEICE YEINEETILEHBEL, I
B DIEHBENSMHINE TRIILF—DOLRCHETEDHIREIBEEREDEVELFTHL TW 5,

AFETIE. BFHEERETIOERTRETONTELhERENRHEERRICLZ. SRFEBEEEEL
- EDBEEFHFE(TLIE] NCEDLKFIBICL WIERINEHEBRETIVIC, D - f2(2020)D
FAOEMART TO—FIC L ZMBESHOMER % IR L 2 EBEMAERETIIVLEER LIRES M AT
ZET, DIEMIBOETIVEICE T 2HREB2 I a2RA7, £, ERODER - FERICEDEHES
ni-hEEES (HA - 1, 20710, #H - BH, 2011) (3), @) DB EIT o7,

T3, [LyE] 28EIL, IMBEORMBANRICAT—) VY ITETIDEZAICAI>T, TMBERY
DB EDESFHRFEEERET IV (K1, B2) 2EKLE, RIC. S - th(2020)25&I1C. 2Rt
FEMEEHER & WS o N DIRETE OIIERIZICE T 2R %, EEEMALFEETRE TSI LAER
EFIERER L, BRETVICIMKLAZMBEIE. BEEMICIIUTO2RTH S, ODIKEE ORIBGE
FEXEMEBE LY EEVL QEMBORIEHIME LR ICEE L 2R ICORKEOBIENBHIRT 5.

BWT, TLYE] ICEDVWTHFERLAEEELEERETIVLE,. 2RTFEMBEEROMRE #MNBk L TYER L
EETIVERWT, Mt Y —VBEECEIC L 2E0AthEESTMA TV, BN - 41 (2010). #H - B
ROTNDEENHRLYBIE L ZEPERO TEZMER FOPCGVAR L LB Z1To7/2 (K3, B4) . TDHE
R, DERMBREMICEET2E, TLYE] ICEDWEEHEERETINICE 2ESTMER (H3) &8
KM & Ao 72hS. 2RTFEMBEROMBEZ MK LZBRETIVICK 2 EEFHMEFZER (M4) (X0 IRME
DIRBCHBEEEZE SEAREICI Y MEEREI /NS CAY, PGVAFKIEDCERE K>k, BB, E
BB EETIIMEERIICH T 2 2RBOFSIERENTHY . THEREOHEIHIIENTH 57,

KRS TIE2RTFEMBITIER D 518 SN DIRETE ORIRBIED > b, RIBCHBEE CIRIERKBIELICE
BLOGEHENLRDBMBOERETILOSRGEE LD, DIRBOETIVEICET 2EEE LT, fAlxiL
L VEHRMABNENT TO—F5EHEL., TORITEREZEBZNLRERETINOSRGEETE I EDETS
h3d, — A BIBET/I2GF0OHAMALICEYT 25EE LT, EMBEICERRY 2HEFHOBRERN LEMNE
THd., TDEHIC, FIZEEHBDOT AR 74 ODREEFDEHENLFHEEERETILOBREIZETF LN
%, ¥z, AR THAWEZARDSES - FERICEDEHESINMEERS (PGV) FERE LTEES
&, WMEFTERER S OLBORICITBENDEELEZ OND D, WESTMOZ YRR A EDORETEHER
BTHD,

S (1)RERE - LIEER - FES - SREX : 1896 FERMEDEE, thEMRATER, 55,
1980., (Q)BEREA - L% - =HBHXK - BB - 1896 FERHE DL ILMTEH S 4 U 7- th BB O 514
(BNFNIES I 2 L—2 3 VIC K 2 FEMIRETD) |, JpGU-AGU Joint Meeting 2020, SSS15-P20,

2020., QENHZ - BIFNE - ENEMUE : 1914 (KE3) FRENILHEOHEET —9 L EED M, BE
W, 25, pp.1-27, 2010., (HMHERA - EAHZ : RET —FIC & 21914FKBLALHER O H R R R
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G ERBEDOHES L 1896 FEMEFIHE & DLLE, HhE, 55288, Vol63, pp.207-221, 2011.
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Complex Source Characterization of the 1944 Tonankai Earthquake
from Simulated Collapse Ratios of Wooden Houses

*Eri Ito’, Kenichi Nakano?, Haruko Sekiguchi1, Hiroshi Kawase'
1. Disaster Prevention Research Institute, Kyoto University, 2. HAZAMA ANDO CORPORATION

201 TR A AEEFMETIE, FNETHRICBBAINTIAD > BERBEDERESE (BR

%) ICEAL. BEEOREICERT 2EH20W U LORBIAEESIEME . BMHSICERT 2B 2T
D PREFHMESENRBEIEADITONTWVWE EVWSIEENFEOLNT, SERSLHITEEIERNESIEH
L. MkEELDZ2HELEBRT2701C1F. ERFERE L CAEOMEDOHEMAESRFIRARZROMEET IV
ICLZ2BENMEETHD, LHALANSHBNOEELERMETH 21923 FEARME. 1944 FREEH
E. 1946 FrgiBthEICEL Tid. REAPMESERBICOVWTIEH2EBEMBINTWVWE—AT. PPER
HAMEENAERIEICR L TId+ 2 IS S h TWAaL, 22 TARIMETIE, 1944 FREEIEEZ{RIC. &Y
B - WRCEREICAHUEEEZAS5 LABRETIIV(AHESRETIV) EOBEFRICK 2HEtN T ) — VB
IC&k 2REBEERFEAMILT 5, T LT, FHEICEBELALI1SB0FEUROEYMBEETIVICHEE ZAAL
TRONIEMEES T EBRARRICERIBWED T ELLERT 5 2 & T1944F R/ EME DSMGAD R % i H
$5., £9. NER (2015) ICED<SMGA DEEEE. FHUERBYE - WECHEEEAETI2ERETILE
BEETFILE LT, WEMBSREG EHE). BEEEMRE(SMGA1~4)DAIE (4 7E5H). SMCGA OIS TE3 &
MDERDZEEHI6 T —ADFAHEERETIVEAEBEL, TDLT, BELAEBRET I &HE (2020) D
MEtN ) —VEHERVWT, BN - A (2015)ICEEEH SN T WA HEBERED > 5. BEMEIREEHL 1 %L
LD IMRICEWTHEFZIEK L 2. BONTAREEIDORAMEE - RARE (FMorikawa and Fujiwara
(2013) DB ICHR—RL =, ZDE. 1930FLRIOBRYMBEETMEET I THIHATET LA, TH - it
(2004) DEMBEFT A ETILOKRBEERDOMALL ENAK - th(2020)DERFMIERI SBEONLSEEER
EERIREIMDOBARRICEDEHELL, FRLAEBEEHZANL THRBRUCS T 2EEEZ2EHL (GHE
BliERE$3) . BN - ERQ015)DEHIEERE B L7, OIREROES & RERMR® #MED—HE
DI|EE LIZE 23, WEREBSR - 4 DOSMCGADRBEHIERICEL . BRABTENKE VWS —R3-2-3

N 365 —ROFPTIERLBUNEREHATIERETILTHE I &N o7z, LHOLANS, ¥—2R
3-2-3 Tl&, BERRIBICIEHN ZEIERION U LD S TIFETERIERMNENIMME B o7z, 2D EEF
\F. FRIZERAMA S & SMGA OEEEIZR U T. SMGA1 &2 DEBEIGHB TEA2ZELAAARHEERETIVES
T—ZBMLEELE, ZOKBR. SMGA2 DBNBETEDH%60MPa ICEE L7 —A3-2-5 B’ #Hiiiix®
BAERAHATIETINERBIEN DD 27, TDHT —ATIIEABRIERION U EDETO—HE I
F—23-2-3 FYBEBINLD, WKBNIMER o7, SEDERI S, 40% EOBYIEIEEA BT S
O, FWBARTIAT—RTALIT1ET 1 2BARRBICELELDDLOAERBIE O %
EZZATWKERHBZ EDGD o7,
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Estimate of the rupture process of the 2021 off-Fukushima earthquake
based on the finite-fault source inversion Inferred from strong motion
records

*Shohei Yoshida', Kenichi Tsuda? Chen Ji?, Ralph Archuleta®?, Toshiaki Sato'

1. Ohsaki Research Institute, Inc., 2. Shimizu Corporation, 3. University of California, Santa Barbara, 4. RJIA Ground
Motion Analysis, Inc.

A Mw 7.1 intra-slab earthquake occurred off the coast of the Fukushima prefecture, northeastern Japan,
at 23:07 on 13" February 2021 (JST). This earthquake generated strong shaking (the seismic intensity 6+
and 6- in JMA scale) along the coast of the Fukushima and Miyagi prefecture. In this study, we have
estimated the rupture process of this event by the waveform finite-fault inversion method developed by Ji
et al. (2002).We use three-components strong-motion records at 16 K-NET and KiK-net surface stations in
the Fukushima and Miyagi prefecture. To improve the quality of the inversion results, we have introduced
an individual 1D velocity structure model for each station in calculating Green’ s functions. First, we have
constructed the 1D velocity model for each station. We interpolate the Japan Integrated Velocity
Structure Model [JIVSM] (Koketsu et al.,2012) for its subsurface, the seismic tomography model of
Matsubara et al.(2019) for crust, and the PREM (e.g., Shearer, 2018) for mantle. Then, we calibrate these
models by forward simulation for the record of a Mw 5 aftershock occurring in March 17, 2021.
Consequently, we got good agreements in both arrival time and amplitude for the frequency range
between 0.0570.5Hz. For the inversion of the mainshock, we assumed one fault plane dipping 33 degrees
to the east based on the aftershock distribution and F-net focal mechanism (Fukuyama et al., 1998). The
fault plane was divided into 2km by 2km sub-faults. We optimized five fault parameters (e.g. slip
amplitude, rupture time, rake angle, starting and ending time of an assumed analytical slip-rate functions)
for each individual sub-fault by minimizing an objective function defined in wavelet domain using
simulated annealing (SA) inversion procedure. Our inverted results shown in the figure suggest that the
fault rupture mainly propagated towards to the south-west. The area with large slip was detected on this
side. The centroid time of the rupture of this asperity was about 10 sec from rupture initiation. Also, the
area with large slip velocity is coincide with the area with large slip.
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Figure: (a) Observation points used in our analysis, epicenters of main-shock and aftershock,
and slip distribution of our inversion result. (b) Comparison of the observations (black line)
and theoretical seismograms (red line) of the aftershock. (¢) Slip distribution of Our inversion

result. The contour lines in (¢) denote the rupture time
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Strong motion simulation with the SPGA model for the Onagawa
Nuclear Power Plant

*Atsushi NOZU'

1. Port and Airport Research Institute

RAb A XEEAEIC K 2BEEDFES LTI, #mIEEIRN 2722 &, BATERBIEEHLER
INFZERENEONDZENZSV, WIETRREEBREEDEZ K DR TEA1-2MWZE D /L ZH74
WMEEASRENTHoZ & H, RIbLMAREFEHAMEOREHOEELR—HETHS. INSD/NILRADE
EHDEIIE, ZNOD—RRICSMGAE XN 2 —THE10kmIZE DEE Tl A<, EHHMSPCGAL ER—3T
DEkMBE DB TERI NI & EWE->TWD (FiE, 2018, HEAMEIR S VKIYDUAL) . ZDHB
BAD/NIIVR, EEHNSPCGALE T RGBS (H(a)) TEMEINALEEZONSD, ZOEEBUEHHISET
150kmEHETHSE. TNICHEEDLS T, WEATRTIESPGALICERET /0L R IS B M4 IC K > TIE100
cm/sBlEHBWFEETHLS Ao, Thbs, BEIERMEDSPGAIX150kmBin - R ICEE 7100
cm/sDMEENEEY ETEITDOADHDEVNDIETHY, TORTAHEMBRLED T ARY 71 &IFE
BoTW3S., RiLMARIEEHMEDE, &£ YRESIOEVEATHSPCADIKIZEIZR Shin, Thd k8t
BICEBBVWEDTH o7=. SPGAAD & 5 725RL\SPCADTIENBEIR DIEFETE LN >/ Z L IEARFEHRDFEWNT
Hotz (BFiF, 2015, #%¥) . SPGAAICERAT /L RIS ZNRFAREFRTHE A I TV 3.
(b)(c)izHarh (-128m) TONSESD (FREAMDMEILIT o> TWARL) DIEE R & EERKF (FAEE10sL
ExEHy FLTRARBEETESY) 2Rl TV, I 2 TORBEORSIZTEIEEAEL T, KEEKBOKN
Q0FPIZICSPGAAD S D/NILADEIR L, ZD&ZICMEERF, RERFMEERAKEELRLTWS. I4bh
5, SPCAADTENLIIRFAREMICEEMEHN B MEE L E/L LLEEASD. £EIE, RibithAs
AEFRMEICE DN A EUBREH 2 EER<BRTEZERETINE LTSPGAETILARELTWS
A (FiEfh, 2012) , AETNICEBZLINRFAREFRTOMEEIOBRMEICOVWTIIRREL TWar o7
DT, MRET>7-. HWEBOFHEICITEERRN S Y — VB
(https://www.pari.go.jp/bsh/jbn-kzo/jbn-bsi/taisin/tutorial_jpn/tutorial_049.pdf) #MA 7=, XREREYH A
NEERERME I, ZIRFHRSAAMP (-128m) EK-NETILEICH 1B H/NMESZHFD AT MLt

&, K-NETIEEIZCH 1T 2 BEFORERY 1 MERIFHE (BF - RE, 2005) 26 &ICEE LK. MEFEE L
TIF2011F381083:45DMEDEHFZA VL. EREZR)(e)ICnd (BAHAT0sLLE%E Ay b L TRAKEE
BTHEY LAERERY, ROFERKR) . M0 MED/ L ZADIRIE - Afi%IE L& L TRELSENLLER
BRFICHERINTWS., Ll > THRILMARTLEMMEICL /NI A2 E0RETH A BEER<BRT 5D
DEBRETINE LTDSPGAETIILOBEMMELN RO THERTE /2. # 5 RILEDS L OHER MR
PEBLABESLRHAMBLELL. TZICRBLTHERZRLET.
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Strong motion simulation of a hypothetical M7-class intraslab
earthquake in the Tokyo Bay region using MeSO-net observation data

*Wataru SUZUKI', Takeshi KIMURA', Hisahiko KUBO', Shigeki SENNA'

1. National Research Institute for Earth Science and Disaster Resilience

HEHBICHEEZE-5 L. M OREHEEOEWVWHES LT, BRETOM7HRDOMESBIINTWS, FR
a5 (2004) TIRZFDLI AM7HMESE LT IRFEEILIHE] » [SEME] tWo7/k7 1 VEVE
TLU—MNEETHRETZTL— MNEHMEEZBEL TV, Z0%., RREHKEE (2013) (& IEEREILERMH
Bl v IZEHRE] #8EL W7 L— MERETIZ1923FEFERMEBICL VISABBINTWT, 714 Y
VBTl — NRHOMEOAINERMEIEVE LT, BEITZHEDIA TERASTRAMEICERELTW
%, 2EEHBICHN—T Z2REEAMEK-NETRUKIK-net M BEE N TUUE, M) HICL 2BEBRHFOEON
FRRBAEBRETHHBIEVS ONREL TV, 2015F9A12HICIEM,,,5.2. RE57 kmDENF4E
L. EEREsRiEg A R OICIDEESI A BB S N TV 25 MeSO-net (BZEMEERME) IC& V) ESBREDBREE)
F—IBBOLNTWVWD, FnetX A= XALEBICENIEZ OEIFILE—FERARICHEEE L DEMEBR TH
Y, BRREIAEETZETAVEVEBTL—NDODRASZTRMEEEZOND, ZOMEDIIE, ERBEO
EEBE10 kmRIE T, 2004F8H25BICAKD A H =X LEEFEDOM,, 4 ADMEBEARELTWSE, 74 JEY
BT — MNARBICENBRBEN,FEEL TWRAREENTEBIN, COBRANZXALICLZAREMELEE
THIEIFBARELENEEEZOND, AR TIEERETOEM A TEEDHEP RS TAMERED
EREMABEYICERYIAALZBESTMAE K2 25, MeSO-netBBIECER % AW IRERN V) — VB
(EGF) FZICLDHBEHI>Ial—>aviaEEL .,

201 5FEDMEDRESLIFZEEGFICHWS 20, IBOICZOMBY A XEFA1 XYM LERET Z2HENDH
%, $AK - (2021, EAKER) TRAT—YVFRICEDEZNLDNRTA—IERELLEN,. KXFERT
132004 FEDHEDIBESRFDEGFY I a2l —vavnd, 2015FDBERFEBRT IS X—9%5
)w RY—FICEWHE LR, 2004FI21EMeSO-nethAEEINTWLWAWZ®H, K-NETRUKiK-netDigE:C
BAEBWE, HESNLWEBY 1 XIE1.0kmx1.8km, 54 X4 1 LIZ0.04WTHY . HiBH A1 XRS5 TR
WEDR—1) VR (BH - ZH. 2010) 2H4ELTERESNEZAZE (7.5 km i2E) EHARTHEEIC/N
o,

FBSM7MRAS THBEDEREE S I 2L —2 3 VICDWTIRHBRFEKSE (2013) HBREL-BRESEKS
D4 X (150 km?) EIGAKETE (62 MPa) 25EICREEERMEERE L, EGFORE LA EER
ISR EENEKRBI S 2015FDHEDY 1 XD L WIRE L. EGFOIRIBOIERMER (ISHETEL) (ZHBEH
ERBEFHOMEETE—X Y NEIRIEZFAZEE TICEGF2 B LADELBADHEE—A Y MOLELYREL

Too HROD2015FEDBESLFOBIRL S, Irikura (1986) IZ& BEGFE%E AW, 2015FDHEDREIL
ERAERAEAO2DODHE TN TNICOVWTHEHN I AL —YaviaTw, ThthitAremAE

IC. BB DEED SREBICHE T THIBENMEET 2 LIRE L7, MeSO-netTIEMEFT A 20 mICEREINT
Y, BEEBTMO/ZDICIEMRBYICERT ZVENH D, KAR TIEMeSO-netEBlRImDMRICE T B
BRERAIIC K WithR & CRBHCER L2 ETHI SHELZEEEL A WT, MREYOIEELH
EHEL K,

MeSO-netEAIRICHITE Y Ial—Y a3 VERTIIIA20 mICEWTH1,000 gal 282 % & S REAIMNE
ENfgoni, REEBAS, SME/IBIEBCHEERRMIBICHIT TOHIFECRTEBORIB, S HFEErREBDH
BICRAMEEDOKRE WVEEALEN2HFHIROND, REAERORE T T/ CIRIFICRREEI O R KR
EAREWVEENACRY, thTFEERFMEICINA THIBGEBOWRIFELLEEZIOND, MEEKREAR

JMLERZE, BRH02~03MICE— 7 2B O8RS Z VA, TREIRICE— 2 5 DERSP
0.2~03WETHHIRD2DODE— I 2R OBAREHRIND, £/, MRELOHABELHTREETL

BREZEbLAON, BILEBAOKMBET I CRFERLRBECHEAESAHIEEIM MESI N, DL ICH
B MeSO-netDERAIEESF A FHWAEGFY I al—Yavicd Y, BEShIZERZETHEOHEED

© The Seismological Society of Japan -S15-10 -



S15-10

A M ZEMNICHRT 2 2 A TE,

© The Seismological Society of Japan -S15-10 -



$15-11

Study on correction of the rupture propagation effect of elemental
earthquakes used in the empirical Green's function method.

*Junpei KANEDA', Shinya TANAKA', Yoshiaki HISADA?
1. Tokyo Electric Power Services Co., Ltd., 2. Prof.,Kogakuin Univ.

1. 1EL®IC
RERM ) — U EEsE (LT, EGF) EBEICERELAHEOEARFOBRICBL TEEEEHYIEL A
WHENTWABHMEFTEFED—DOTHB, LHLANDS, ERMEICSFNIWECEDNROFECHES
ICDOVWTIEFaRRENMThbhTLWaRnEEZI 5Nh3, €M - i (2020, HEFRXKEKRR) TIE2004FH
BEAHIMEDRE (2004.10.27.10:40, Mw5.9) ICDWTIRIEGIEWROFENHIRERE VN & A2 H
LS Z2T, AE (2004.10.23.17:56, Mw6.6) OEZRMEE L THWZEKARET>=, TDE
R. THzZEL TAHREDOEHRIEEHRICH L TERMEDHKIEAIE D < iR TIB KT, BHIEIEIH ZHETIE
BN 2R E R LIz, ChIZABREERMEORIBGRIFUENRLRZ LN BEREEZIONS,

AR TRABEERLIMEBECBFEOMEZERMEEL LTAVWSSAZBEL. ERMEICEINHKE
EEWROBEEZTI., B, WREFERIIIENICEZEEL SN THZEEE T 5,

2. WEAE

AHRES TldHikima and Koketsu (2005) IC& 22004F R EhHEDAE L KREICMA., —BWRED
INES VI (2004.10.27.17:15, Mw3.7) ZF W3, {11, BAIRSFZEZBEWTMIBIIRT 2EKE, &
ED7—) IIRIERARY NV SERNS DAMICIKET 2RIRGRIFEOEVERET 5, RIS, BEXR
WEICEFNIWBEBIROBEELEGFERVWREAEKRICL 2EAEDERHROBRMBATE1T.

3. REER
3.1 AEEREDOWIELBIFMHEDEN
AEEREDRIBEEEFMHICOWVWTEEYT 2, REFICAVWSMMEESRMEART, R1IRT., MNEEE
BALE - REMEBISEWEGS, 7— ) IRIEARY MLEEERT 5 2 & TRBEHE - 4 MEE - ERBE
BHEEIMRESNDERET S E, BRHREOEVIERBIERRICK 2WRCEDROFEE LTHRNDEE
Z5N3, REGEDRICE Z2HMKFEEOTMICITIBRERARY ML (K8, RERVMIESR 0 2E
FTIVICEDCEBHRMAERIARY MLTETFIMELZBO/NBEICT T HHEKR) SEBARYT MU (BRI
BICBITDZNBEICHTDHEK) EDLHAEEHL, 0.5Hz~2.0HzOEMFEHE T4 L IT 1 ET A HGEELT
Y %2, ABEEREDTALIT1ET 1 REOLHER2ICRT, AEIFIRA & ERATREAKE <
RBEDICHLT, RETEERAICIRIEAAE <, BEGEEENERZ /DM S, £/, HICiZ/hL
(1987) IC& 2 ERNAERABOAMKESEEHETRLTEY, 2HEE B ICERMAAMKEEEESL
TWBIZENWEERETE S, iy, HPOHEE/NL (1987) L2 AMEKEEOEHICAW-=AMATH
%,

3.2 EZRMEOHIRGENROMFHEMRET

REABZRMEEL LTHWE ZOBBCEBNROBELAH» 5, ERMEDHIESEEEGFICK 2RFEK
HRAM3ICTY, E3(a)ldHikima and Koketsu(2005)DE RS BTHERICE D BEMELERETIL
(SMGAD A% EET ) T, BERMMEOBRBENKEZ VW -HERNEIZT—L4kmICBREILTWS, £/, H
3(b)IFERFBTERICEODVTERELEKEDHHLCERETILCHY, NNEEZERMEL L/ZEGFTH
BIERBROBRBHRE2TVERETIVOZYMARERALTWS, TI T, EGFICBEWTRAERERMBICHKL T
TRYAADEREDLDEHZ1ET 2L, BERMBERENM I TRIGT 5728, AEDSMCGADERETEMN
DWIRBEIIE3(c)TRhE S, ML Y EBERMBOETELATANY OBIEARIZERBITHE L ME, —
H, AEDAREOHIEBBEIBHIBRRBANSEOERICENZET B ERIA)ICRT LI NI T IIVEEES
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Y, E3(c)& FTrES B,

ARET TIEERETBRN ORIEIBR % K3 (d) DBIRMRAFHIET 5, K3(e)ICHEDA A —Y&ERT, #1HIC
M3(c)DERUMBTHERICE DS HWIERBSR (BXAT—2R) 2REL, REAWKE LALEGF (NMOEEER
WMEET D) 2175, RICHIERBRE K3 DREHEIEMERE L, REEARRKRE LEEGFA21TY, Ihb
DFEHERERDT7— Y IARY MU ZEH LBERKE T2, COBERBEKEORAUZHRO - T
ARG MNVICELZ I ETHBEIRBABIET 5, ZOEEXALTOERKE (sub_Fault_No1~5) T
To71%, BEAEHEITD.

ARBICBEVWTHRENED K HEDNIGH19E EI M SR DONIGHOSIC 17 2R ARIER GEERF. Al
HEEREDT7— ) TIRIBARY ML) ZE3(NICTRY, Ad, HERBMOBRERHAIIC /1 XNEFhTWE
28, REBEFIGO6HZLLTA25RY, BRICIEEROLOERMEROFEEIT> TWARAWEGEEHETRLTW
%, RERFTIIMEE DERZEEOMBIEEBCRBIRTETWVWS I EMhH1 B, RICERREHZFKED 77—
TIRIBRARY ML TIIBIERITD & TR EHICTHZALDBREMNTISEDWT WS Z & Dh B, —
F. & WIERREE CILE/N . BRFEOERALHY, SEOFEETH D,

HEE

B X BIFZRMARAIC KL DMMEBEFZFEASE WL EH L, HOENRICH > TIZELIEROHhIERT
WEECMTEZERALELE, TZIKEBLT, BLERLLEITEY,
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Seismological Society of Japan The 2021 SSJ Fall Meeting

Room A | Regular session | S15. Strong ground motion and earthquake disaster

AM-1
chairperson:Kimiyuki Asano(Disaster Prevention Research Institute, Kyoto University), Yosuke Nagasaka(Port

and Airport Research Institute)
Fri. Oct 15, 2021 9:00 AM - 10:00 AM ROOM A (ROOM A)

[S15-12] Inhomogeneous structure in the crust of the Kyushu region by seismic
tomography
OKoji Yamada', Mitsuhiro Toya', Atsushi Okazaki® (1.Hanshin Consultant's Co.,Ltd., 2.KEPCO)
9:00 AM - 9:15 AM

[S15-13] Difference of attenuation structure between Northeastern Japan and
Hokkaido revealed by the earthquakes east off Aomori Prefecture
OYasumaro KAKEHI" (1.Graduate School of Science, Kobe Univ.)
9:15 AM - 9:30 AM

[S15-14] Long-Period Ground Motion Amplifications in the Hakodate Plain Based
on Ground Motion Simulations Using a New 3D Velocity Model
OKimiyuki ASANO', Tomotaka IWATA', Kunikazu YOSHIDA?, Naoto INOUE?, Kazuhiro SOMEI?,
Ken Miyakoshiz, Michihiro OHORI® (1 .DPRI, Kyoto Univ., 2.Geo-Research Inst., 3.RINE, Univ. of
Fukui)
9:30 AM - 9:45 AM

[S15-15] Joint analysis of receiver function and autocorrelation using strong motion
for velocity structure profiling based on seismic interferometry
OKosuke CHIMOTO' (1.Kagawa University)
9:45 AM - 10:00 AM
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S15-12

Inhomogeneous structure in the crust of the Kyushu region by seismic
tomography

*Koji Yamada', Mitsuhiro Toya1, Atsushi Okazaki?

1. Hanshin Consultant's Co.,Ltd., 2. KEPCO

BRREPERRA VN-—Ua VR EHMBEORREICEAT 2BTOLE ETVRTEEICLZ2ED0THY, ERE
ICBITBTHEBERIERINTULEYL, BERERCERDFAORELZER Y 2ICHiY. EREDOTHE
TERIDILEBEUDNDIEINENRILL TEK I ERBEETHEEEZILBND,

INETICE DN DARBROEHSICKVERSICBII2BEHRENEAONTVWE Y, EBRERTOAHE
EWETEBIFEZOHITZ <AV, VIMA2001, JIVSMAEE DA DEEREETILHREINTWVDS

B, WIFNEBEREODVRLVWATHEEINATWEEEZIONS, BEREBEIIRIORED LB IHNSPEIHE
WHN2H, ITEMICEEASKICR L TIKIFEEAETHORTULARL, FICKEEICEVWTIISEOBEIREIL
TARVODPRETH S, —H. BREAEZTICENSIN-BAMEICEAT 2 ERHBERIIEYESESILTL
%5, TITIDERBREAVT, WA EHRE LEEPRESLUSEOMERNESS 71 —%2FHEL. &
BEOEREAHUEICET IR 21T o7,

Jt#832.1~34.0°, Hi®129.4~131.9°, FZ0~20 kmTHREL-EA TR E LT, Hi-netiRBET —4
IC. BREEANE (K-net) OEMEBT—IDNSP, SEEREFAN > LERT—YEEMLE, B& Jt#
HTERBINARERORMEMEBEZRES LU EFRAEEED oL EEZ ON D HEREE & U 2 ST %
ToTC. WERHISEFEDETORBHNAEEBEERDE, CNERNEITS T 1 —BRFO-ODOMBETILE
L Thypomh7 0% 5 4 (Hirata and Matsu’ ura, 1987) Z#RAUVWAERREAITVWEIRBEE4HET S &
EBHIC. ORBOINEREG EF/-IRH > 7B, QT —9HN10KFBOHE. ZRVANBEREZNES S
T4 —ICAWSRT—4%ty b& L, ZORBR, HEHKII7I375HE. BRAREIIHI-net. [IKT. KET
95m. K-NET62tthm& iR o7z, £/, EBEULPEH 1130862, SIEA 1149210 TH %,

RHTICIEZFMTOMO(Rawlinson et al, 2006) % ALY, 1b#832.0~34.1°, H##129.3~132.0°DEHE % KEAHE
DY)y REREAEO 1 RAE LTE AT, $AEAFMAICEAL Tk, RFIF4kmERRE L. EASNER L 7= EXfE
T, TNAEPHETILE TFEIAMICKMEREDOKRFE LT, FEEARANDHREDRALEIT> =,

LREROEMZPRSE LUSKICH L TRILICIT o 7ce ZNETNHILICIT BN TH 2D, TNETNDOEESH
DEZEICIERVWHISERICHZLIICROND, 6. MEHEAXLUDETHEDRE 12~20km 3 ICIEEDIC
AR, PRRUSKEDEDICEN TP PEVEESH TVp/VsED PR NS BRZFENRS5NT WS, Abe et
al. 2017)lEL ¥ —N\—ER OB E L CEHEAEORIEHN 5. MEOTICSROBRERENFEST S L%
ELTW3, NEI T T4 —ICLBBEEEDMIE. Abe et.al(2017)DFRERICHBT 2EDEEZ NS,

SRIFHEELATHEREBSEOZ L DR EZIRTEDEICLVEDEZFETH S, BH. SET>7 b
TS 74 —BITR, HERAKBEEICLY, ChULOPBEOTHEREEEEFTDDITHEET
Holeo SYFMATHEEZALNMITZHICIE, BEREZELTLITTRARL, RARBEEZ LTS
MUBEEEZLND,

HEE AT — 9 BLURBRE T — 4 B KRR RMEREMESAME (Hi-net) &L UREENME

(K-net) ICAHINTWETF—49EAVE LA, BLTREHWELEY, . AARIE. 12BEHFICELD
HEFRDOKRD—ETY,
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S15-13

Difference of attenuation structure between Northeastern Japan and
Hokkaido revealed by the earthquakes east off Aomori Prefecture

*Yasumaro KAKEH!'
1. Graduate School of Science, Kobe Univ.

BEHRERAFMTREBREORVNT L — MNERMWENIREET 2, COMETIF2015F6A8H (M, 6.1, RS
66.07 km, LA\TFA R k1) &£2021%78268 (M, 5.2, JRE52.5km, UFA RV h2) D2O0EFEHRER
FHDTL— MERMEAIRY EIf, ZORBEORHEAREAND, BIFTICIER KR ZRMH RO

K-NET, KiK-netD##ERHFEF o7z, H(a)ld, 2DDA RV ML BZMEEIRIEOZKAE (PGA) DZEEHH
Y, RILBATHE, KELAMEEIRIETSMOFEMUDOATRE 5, BB TOMERERBIENAS L, Z
N idKakehi (2015)AEH L TWB & 512, RILBARMOD2RTHARTEE, T74H5FHEMIIEEQEDE
B, HEHEQEDEE (KL70OY NETIFFICQENANMEI W) MR EVWIREESEERML, &F
IR OIRIEAE MBI CTRB/NS KRB EILLEZEDTH S, ZDLIAREMOEIMBAITOSRAKME
ROIRIBEDREE, LBETERLCLIICESNS, 7L, LBEDHES, RILEAXREIFERY, H@)ICR
S5NZ LD ICEHMAICEWTE ERBMERDIREN /NS K RZBEENFET 5, EANICIZESLROFER]
DOEEBINEITHS, BELURTIEEME BMAEFRL TEY, ZOEEIE TBHEERE] FiEh, HhTE
ERENEMTHZ I EIAONTWVWS, HEERECREERBEDAR S THEEELEMT, EREOA
AL, AIMAITH B ICELD DO TQEDBEWVEEAEFET 2 Z ENETHRICL > THLMICINTWS
(Kita et al. (2014), Nakamura And Shiina (2019)) . Z OEIIMAIDOEQEEFRDOEFEICEL Y, JLEBETIIE]
A TE B ERMEROIRIEAN /NS WEEAEL, RIEEACFELQYEHRMIRBIHERT, )1y
MICE 2MEERAIRE (PCA) DERERTERYT., HIE, Hb)ICRI3IFDODERT7LMICEBL, SER
TLAERTEBADT—9 BN TRLTWS, LEEDOFIHMEA%ESline01 Tl, ERIEEBED/NS WEE
RMERZVHAREIRE’IARE L AZ2FERMEAEZTT, lineO1DEREHENAE VWERAIR CEROKXFEH*
FOBAIR) &, AATRINZT—49 Yy F2HRDOHPTRIBOAEZ WMIBZE &, ZHIEEIHEMIITORED
NSV EITRBLTWS, ZRICRL, line0TDERERHA/NS WEAIRIE, F IR0 BEE RS
DOEBICHIET Z2DEN, T—9 2y MEEOHRTIRIENMNSWVWIIIL—TERLTEY, ZhIHMEQEDEE
ICE > THERDIRBENMRR L= & 2@ RELTWS, line02(XdbiE:E DRIAMEI A S B IIEIZ TV 5 BIHR
TH3H, BRROFIMAINEEERHERAICMEL, BIEI0A%A S THlEIEEQEDEEIC K VSR
EBENREEZITREVWIHRTH D, RE, EHREONZRTH, ARLEOBASOERRIFAALTRIN
375—9ty N2EDOHTIRBOFZELNSWITIL—TERLTWS, —H, £& L THRILBXRMORIINE %@
%line03MFE, MERKITIINAOSQEDOREFDAEEETZ2DT, RIBIKIFEAEBELAEWL, ThE
KL T, BREERSEOMOBREOHEAROENR, T—9ty h2EDHFTIRIEOREWIIL—T5LLT
w3,
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PGA K-NET & KiK-net (surface) stations

PGA K-NET & KiK-net (surface) stations
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S15-14

Long-Period Ground Motion Amplifications in the Hakodate Plain
Based on Ground Motion Simulations Using a New 3D Velocity Model

*Kimiyuki ASANO', Tomotaka IWATA', Kunikazu YOSHIDA?, Naoto INOUE?, Kazuhiro SOMEI?,
Ken Miyakoshi?, Michihiro OHORI®

1. DPRI, Kyoto Univ., 2. Geo-Research Inst., 3. RINE, Univ. of Fukui

HEEERISEAlz 2 EIcEm L, Rasx L Lihe EHESICHIN-HEBEZMTHY, REFLHFOREK
&, BHTECTHIHETHERMBETICL > TER - BELEhE OMMIRRNMEHR I TWS [XH - i,
1994] . B4 IFEERBHE - EEAE OV MDY THT5F—<3.2¢ LT, LBEOEREEFICEL
T, MNER~KEROBBT L 11RE (5H#8R) 2#FEL, BEORMEAZFERR [(AHLH, 1981; &

B - b, 2019] HHtE, HETHO=ZRTEHRHMEBEEEEE TN EFR L. HETHOHERES
I, REMICIEEFEZICEI > CES LZ2EEEZLTWS. BFURRUFE=RI oL ZHEBOEEILR
FETH 3 kmTH 3. F/z, 2016FERNHEOHEDHEFH S IaLl—Yay (K2Hz) 2752&T, EE
BEETINDONRT7+—IVRF v 5177 [LL, XRE - i, 2020, HhEZX] .

HEETHFICH VT, HELHFABGMETDIENCE, KEEPHEABTERETIEAMEICL Z2HMEFHHIE
TSN, HlZIE, 1968F+EHhETIIHREBALCARBOBEERENHRESINTWVWS [1968F+iH
MERELZER, 1969] . X7z, AtE LTORIEFZATIKkmMIZEDH Y, KRE|MREELERTHBEBDOR
WHREBEZELTWSZ NS, RASFMESHICOVWTERZELYTVRIEICLHD EEZZONE. AR T

&, BARBHE - BEMR OV PTERLAZREBEETIVICEDOWT, HETHICHS T2 REPHME
BRI - B A RET L7z, ERINATMEISIERIEICEA T 2BF0S < ORRTIE, —RITEEDHERE
EBEETIESATEEIND NSV, KEELH %L LDFEMER S TEMPRIIZE L TV SR
ETIE, HEHO=ZXRTHREBICIIFZELZEL TV BENHD. T, REHK (SF) EZFTR

{, BHROREMEEDICOVWTEHEEDTEZIRITILR SR,

AR TIE, HEFEHEIOHIEERNMABICRENRAATRZEEL, ThThOERICDOWT, HER
thar V) & HERMA LD2EY OHEEIS I 2L —2 3y (EHE) 2EMHL, KE2ZRDDLDE (607

) O7—YIZARY MVOZEMEAREZFEMTED 7 —) TIRIERART ML E LTH/E. ZZTHRER
iR LETILEIE, HBEBIBOWMMEREE TR TSEERE2.7km/sDBDEDICBEZRAETINTHE. 5
B, BER8T —R, BREI25—RAEBELLDT, 2BTIT—ADYIal—YavaEwLE &
F—RIZDOWT, HERMHY ERLDETEHEFD 77— TIRIEARY MUEEETE L. REIC, £
167 —RD7—"1) TIRIEARY MLEEORETFY & HFIZEREERD D LICL Y, ZOMADMEEIEE
AT L.

BEISH TIE, EHEAIOARME (LERED) %l EIERS~6EDMEIENA LN > 7=, FD4MEIgEIY
HAO &SRR T, BHIDOEBIERNARE WVEEIEA>TWS. Ihbld, ZOETEREENIREE
KBR2>TWBRZEERBELTWS., AHEIMWUT CTIIEFOIFIFLEICIEIFERAEL DB AL > TWL
35, A1 ~2MIcad s, FHERNTHRYEMRLEEOGERD EEHIC, MBEERESKRE(A

Y, y—RABDIESDZHEIIDEIICAKS. BRI TCOBBRONMIZEREIIRATO3 (DX

2f8) ERo7. ZDWEITIE, EROT7T—UYIZARI MIVEEELTWS Z NS, AEAIELSRZE, A
HAMICE > TRIGBIORECLTFHIBEVWAEL D EHRAEIND. L, V< 600m/sDiRERMEERE
BEETIICDOVWTIIKERINTVWARWL, D7k, RAERETIEH < £ TSHEEG600 m/sOREE LM TOiHh
EEEBEEEEZRL VWS I EICERNMVETHD. RELHTOMEESFTHOSELICEWVTIE, X
BEEBEOBEUNRETIICET 2REPHRESBRERIND ZENEENS.

BIEE : AR THEA LS RTESR B EEEE T T IV ISR AR 2R RA R ETL TBABHME - 2
BEHRRTOD I N (FR25~FH2FE, RFREE  REKFMEHRRA) ICKEIRRETT.
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S15-15

Joint analysis of receiver function and autocorrelation using strong
motion for velocity structure profiling based on seismic interferometry

*Kosuke CHIMOTO'
1. Kagawa University

HWTEERETIE., BHMMEICK ZPsEHEEZRETEHODOL Y —N"—FHEIrEEhohTWVn3
(Langston, 1979) , /MERIEH(1998)1k, HBRMICE W TEMMBEDL v —N\—BHICK Y., HhEEBEAE
HELTWS, AFEELHBEERICSWTIE, PpPsEHEIS=#Y 2 (THIFH, 2018) , EE, L

O —N—BHEGEN, HEBERTSEICIY —REINAEDTHD e RSN (Tauzinetal, 2019) . %
NICKYMERTSEICL2BCHEEEME L Y —N\—FEHERARKICER L@ ThhTWwa (Mroczek
and Tilmann, 2021) . AL TIE. KiK-netAICEWTER S N/RERFOL O —/N\—FEi & 85 2HEER
HEFEL, ThODORABBITICKYPRESEREBEDHEETY., 3. 2E—RHTEEETIVICE
U, Bl —N\—[FEHEHELE, THREICLDPsEHRIE, 4WULETHRASNZ—AT, HEEBICK
BPsEHR IS0 TEAI SN, I 5ICT1.6WEE CPpPsEHEMNEBIcNE Z & &#EE L, S5IC, ER
EIC & BPsEHERIE. ASHAEBOERICE > TERBINZENTNIMULE 25 H, MEEEICL ZPsEH
BIEZENOICEBERIFIZTEAERONRWZ EBHEE Lz, KiKnetllHICEWT, 2008FLEFICEHAIEN
721000LA L D EERAIZGEERDOPKEE S DL > —N"—FB e, ETHOECHEBRNEEE L, FTETIEAR
DRNVEIA M=V TEBEL, BAEE1-8HzD /Y RIZT 4 LG &Mz, LY—N—BRICIEELZ1HE
2MIC B W TPsEHR & PpPsEHUR A BABRICHEER T E /2, I SICETEHOBECHEBRERICIK. WIICBWT
REVEDERTE 2, I biE. KiK-netEHDZEREEEETIL (NIED, 2019) MHFtEINE D E &K<
BAO2TW3, IHIC, SEDOLY—N—FBHAEEKRICBTLIZE I ASpEHUEIRIRTE 2, Lo —/1\—FA%
IC & BPsZEHE & PpPsTHUE S S OB CHEBEEBO LT E FS Y AN—ZAEPICE BPRESEDRE % B
WT. H-kRX#% w4 (Zhu and Kanamori, 2000) IC& YVpEVsD#EE TR o7, VsiZBEIICETF VLS
TWaBH, VpIdEK ETIMEShTWB Z &b o7,

© The Seismological Society of Japan -S15-15 -



Seismological Society of Japan The 2021 SSJ Fall Meeting

Room A | Regular session | S16. Subsurface structure and its effect on ground motion

AM-1

chairperson:Yosuke Nagasaka(Port and Airport Research Institute), Kimiyuki Asano(Disaster Prevention
Research Institute, Kyoto University)

Fri. Oct 15, 2021 10:00 AM - 10:30 AM ROOM A (ROOM A)

[S16-01] A theoretical basis for the applicability of seismic interferometry
OYosuke NAGASAKA', Atsushi Nozu' (1.Port and Airport Research Institute)
10:00 AM - 10:15 AM
[S16-02] Long-period later phases in the east of Fukushima prefecture during the
M7.4 off Fukushima earthquake on Nov. 22, 2016
OTomiichi UETAKE' (1.Tokyo Electric Power Company Holdings, Inc.)
10:15 AM - 10:30 AM
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S16-01

A theoretical basis for the applicability of seismic interferometry

*Yosuke NAGASAKA', Atsushi Nozu'
1. Port and Airport Research Institute

Sanchez-Sesma and Campillo (2006)%Wapenaar and Fokkema (2006) (3 21h s (DR B 18RS & BE 25 7 &
)—VER ARV DI 2 -DOMBERTHEOEREERLTWVWED, ZITIEFEHBICOVWTLL DHDIR
EFBETHY, TDOI12ELT, SHEPKROIFILF—BEDLN2(V,/V) R EVWIRENSAVSNT
W3, CORECZHMICOVWTIE, BEICEMBRALINTWVSES, KEPALISEEINTWVWS.

Weaver(1982) I3 3LBUKRENS % H 2 AR EALICEERER A H OZE— NP EEMICE LV I RILX—%F
DEIEIFEERLTWVWS. ZDEE, SEEPRDODIXNF—BELEIEEEE— ROBDLLEZ LR
W, In2(V,/V) BT EEBBLTWS. LAL, TRILF—BELA2(V,/ V) TRVREDN S HH
L TRIRHIC2(V,/ V) £ B e OICIEBAE— REO I XL F—BHIVETHY, TOTRILF—HHE
MHARREB - LALNSEDL D ICITHONEZ MDDV TIEWeaver(1982)IX R L TWa L. —7, Ryzhik et al.
(1996)*%Papanicolaou et al. (1996) I3 # MR DMRHAEEAEAZAVWTEZEREICL 2SEEPRDO T RIL
F—RHMIODWTHARE., ZORR, S VY LRBEORNT TIIZERELICEL Y HBRGEICEDLLST TRV
F-BELIERRNIC2(V,/V) B &RLE., LAL, HEREVYEEEROFEICOVWTERLTS
LPRBETHDEBRTWVS. BRRAOFEICREE > -HFRIEEge(1981)DIARTH 5. Egle (1981)id
BHREZFO—HFEEEREE R, LEEBBARARARICEET 2 VY LARTEEEOEREHLEE LT
EHELTERLTWS. Egle (1981)IC & 2ILEURENIZDERKIE, Weaver(1982)IC& 25D &R & Y BEEM
THOMNYRTL, F, REOEEAZELPTWVWHEEL>TWS. Egle (1981)IFEHAKRMEICT VY LICAG
T BHEEBEHNPSEH, SPEMARYRT ZETIRXIF—BELN—EDEICINRT 52 & &R LD, Egle
(198 1) A BIBHIIC RO T MBIZ2(V,/ Vo) £ IE D THICEA > TUW 2. Weaver(1982)1d 2 Di# N & BB Z 12 &
BZOTIRBVWAEEZLD, TOEBIZASHER>TUVAYL, ZITAMETIIEAREA RO T XL
¥F—HEequipartitionil 52 2B A2 L YBKKICIEM T 2 2B E L, Egle(1981)DRMEICHE D IRENFD
SHEPED I XILF—BELHI2(V,/ V) ICIRT 2 2 & A BANICRY. BEGABRREICEENZ—HKE
MEEL, REBIES VY LARMEEZF OTEEEOEREGLEE LTRESINDZEDETS. ERDETA
B, 947 (SK, PK) , FEREAFOTEMEITEWVCERRBE 5. Egle(1981)DREFTICLNIE, D&
E, HRARE CORMICEZE—NEHBERYIRT I ET, SSHEPKROIRILF—FBEL (RET3) IR
=(v fV)/(r V)TRE B, Ty RBMAREHLY OBRREANOAHPEDO I RIILF—ICHT 2 R4
SEROTRXINF—DLE, v BEZOHEOERICEITIIRILF—DLHETHD. v & RHOHDAHAEE
ZRLETHNRE—REROBEETHD. FICRFERICOWTIIERRIICH T2 RFRED2EE A
ICDOWTHERITEHIENRETHY, BITHRREDIBRINRI>LEBRDIDTHZ EHAINS. LH

L, REKDBICIKY & v PlbEERDNIEL <, ThENERITHICKD ZRBEEAL, ARETRES
Egle(1981) TRENT WA oy ;& v DREEZKRD, INSICDOVWTHBRMNBEMATHEREZTIZ L
ICEYEBEEN AT LA REBDESERVWHTRESD I L, TNH2(V,/V) w2 EERLE., &
REHCLY, BRRA2SDO—HAEMERICET 25 VY LARTEEMEIC L 2 REIZIIHERTSEDERL
KBTI RNF—FELICETZ2REA/ TN RINAE. BRRATORN ESERELIESHE &PRED
IRLVF—FBEICODWTHALMREH DI LICAS. BEHRA TORI E /2 IFENELIC & W SPEH: & PSEHAE
VIBINZZENFENBANZILTHDEEZONS. Ko THARALF O VY LARBERICEWT
HREGIE LRRDLFEREZB LTI EANPFTEZ 5. BERALIT TR ELZI2BEEDIRROZEICDOVWTHR
HETOBRENHY, TNICOVWTIZSEDEETHS.
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Long-period later phases in the east of Fukushima prefecture during
the M7.4 off Fukushima earthquake on Nov. 22, 2016

*Tomiichi UETAKE'
1. Tokyo Electric Power Company Holdings, Inc.

1. IXL®HIC

201611 H22AICEREEHMTRE LAAM740MEIF, HEBREENKE L, ERE XV

(UJMA:25km, F-net:11km) 7=&. LE TP RAPHEFHIGRH I N, FICERIOGEVWEEERIBOLE
BT CIEEHGHW A E L 2 BBE R ERFUREN =KD ICERO b, AR TIE. EERRIICH 1T 2EHRE
DIEEISEE L. BECEB S NAEZEREORHERESHNCT B,

2. REOGHENE

BEERODOK-NET - KiK-netDiEsxERWT, AHSHULEORBYEERE 2K L. BE BRI TORE
DB EREFAR -, BH. KEFREFIZ., BRH S DA TRadialfs - Transverse D ICZE# L7z, UDRX
DICEoN %K. EBYOEHFISNEMBAMA. MEKRLM, F@Y., RERMFE TEHMMNAIEET
Hd, BDOTOEEEIZ. $LZ3.0km/sTH S, RadialioICt®BAHKKEIDBD LN, —

A, TransversefX KR Tld, BRIGEVVEFEBTORIBIERKZ WA, L TEREORVWETENZRO SN
AN AW

3. BREAVODREDZEIL
BHEBICLYEBRERBTION TV IREGRADEZREEEVWT. LHFHRAN TORFREDOELZRAN
T=o UDDICRONZEFEREFICOVTIE, BRI B2EHF XA EFKSOTOTOIRIBA PP RKEWVWE DD, £l
REOEHGEIFEWER TRV, —A. EHFXITOREREIIRIERAK, BERERRE 4> TLWEHKEE
DOEBEREEIZ. MILICET 2BFRLE TIRERMISEREAZA L TWSE A, PP REDER S TIERTE DR
MEIdh S CEREFREH R W, 207, BELREBIEBERRICN Yy TShTWEEIICRZA %, &

B, LAIOBEFRFTIIEZLREREIRO Shaw, REPHES TR (EEM)Koketsu et al.(2012) 1D
MR (Vs=3.2km/s) FIA2R2 &, RIZIEBFEREFTTETAL, BERICHTI 2HICEREE
NRBITRC > TWS, BEELDEWVWIERIFEDOMEICHEWVWTWSAEEMELH 2,

4, TLABICLBEBHEOHE

LEERABOBEHRUARSRET7 LAHARERQL, BH6MICE T2 FEDOEEEREZIBEL., HhTHEEE
TILOOHEINZREFRE E ORIGERET Lc, EFOMTEEETIVIE, BFXREFDI-SHISTRER A £
TI) (Ver3.2) ICKoketsu et al.(2012) DEESE (Vs=3.2 km/s) LURDOEEEHAELERZ, UDKDD
NV KRR 74 —FER (ROER6H) ItV 75V 2B AZBAT 5 &, (IHE%RES.6 km/sTNG1EER
BEMSEELTWD EFMEI N, BEINSRAEROAMIIHNTCERDT, FIFERAEISEHELTVS
B TE %, BEETILOLETE I N-RayleighlERE &3t 2 & TRBRAE— NICHET 5, KFEED
T4V =B ERWEZERINSIE. N21TEEOAADNSEET 23.8 km/sOEAME I N, BkAR

iF, BRLVIAE R >TWS, ROERAAICERT 2RBKSEMEL TWEH, ZDRKIELoveED
TRSHAE— RICHBT %,

BE. MRBLAOEBISRSR (F-net : HROMERAZST) ZAVWTUDKRADT L A @i &7V, A6 DR
HDEEAKD D E3.1 km/sTH o7, Koketsuetal.(2012) DEFIEHWVD E, ZDEEIE. HROICEIT
%RayleighfEDEKXE— KICHEHY T 5,

5. £&8
2016 F11H22HREERHDOMEM7.4)ICL Y. EEBRRMBOAEERED CTER S /-EAHH6F DRELREIR
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BEICOVWTOM AT o7c, UDKD DEFLEIE. FIRMRILMOEASE &EEESR WV, 7L 1 @BFH S

&, BREED CBEHZMAE) TIE—REHAET— KDRayleighiEs', LthERTIZEAXE— K DRayleighlEH =&
LTW3EEZOLND, EHFRIOEHROKEHICEELREZTEIE. ROEEDOBERICMNT Y TSk
DICRAS, LM BHERIZ. BERAALVIEISEHET 52— REAET— KOLovel KO AEEM AR L TL
%, O—HIIEEDER - EBICIE. HTEREDOZEIIFELTWREEZ LMD,

o

S
ROKBEICL 2BERALHKZEARLI L, BLTEHAWALLIY., (EFIERZERMHER. IR
Fo (—H)ENHRRMAREAM. (DF)BEFHREMERESR, RREDHDHR).

2016.11.22 05:59 Fukushima-oki Mj7.4 at Hirono Thermal Power Station
Multiple filter analysis 0.02-2.0 Hz
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Seismic velocity structure at NB-1 boring site, Nara city

*Tomotaka IWATA', Koji YAMADA?, Motoki SAWADA?, Daisuke ISHIHARA?, Shigeru OKAMOTO?
1. Disaster Prevention Research Institute, Kyoto University, 2. Hanshin Consultants, Co. Ltd.

SHTEELYIEHETERLTWS [RRAMKREIBETICH T2 EAMNLRAETEA] T, LZEET
DORAFTH R VEESTMOEELEZEDHTWVWE. SHTEEICERREMILBOREREMET A S = FATIC
MIT, RRHEBEMOERELZ TEHALNIT IARRN7TKMORIEMEIRES T o2 (XHREE - R
EBRZRASEFRZLAT, 2020) . BlZHEE, ZOBEEAVOERAMMICEVWTEEIOOMDA—I)LaAFTR—Y v
HERELE (CHREE - REAEFKEFRAR, 2021, =HAK - 5, 2021) . ZOR—Y VA E=FEALE
VSPEEE%1T-TC, RREBRMOEEZEEICEAT I2BEREB

VSPIRZEIIPEEIR CAEA V/37 %) RUSHEER CHERASHEER) &, AP 3IHIOMEEHMEZTV, PER
USEOFEEBEAHE LA, AAPHESHIEESmAS300mETComMBIRTAEAIT > /=. #FEBERFH

5, RI300mETOPERUSKEDOREEEEHE L. MRIBEFEERVT, PREREI

1.8~2.0km/s, SEERE(30.34~0.75km/sIGREI & & HICHIBET 2 EERBEIBTONL. TDREIXFTOR
SEBMICAVWEEEAAERE LUNBAELONTWEZ EEbhbh o 1.

REGEFRENS, R— v IR OHEBEREEE IIN20mEHEINTWS, F/, BHICIK, Z0HE
BENISOREEREZZONZEIBLNTVWAEZEDDS, INSDEEFIBALT, FX300~520m DH#iE
BTFEHMOFEE7O7 74 ERD7=. FE300mLUEDPKRERE 32.0~2.3km/s, SIEEE L
0.8~0.85km/s& kb=, T HDEIF, FLUDHBRIECHBY TERIN TV S KREHFCREAA M
EHDENL E LB /ZETH - 7=.

MAT, REOEEEEEFLL MDD, FE2EMET, 1mEIHT, HTVICLEBPRRUSKEES
ToTCOEEBERAELIT >/, RRTE, ThoDEEBERVHERBRREEICOVWTHEMNEZFETH
5. INLDBERPIOMADOEEBETO7 7ML ERAVT, REHBEZMOEEEEET I (B

O - ftt, 2019) OEELEHEDH TV S.

SE R

“HNRE - SBEX - 2HNE, RRRENERAEICSIT2ERH=FAENB-1/-—1) 7270
E, BRMWEZSE128F2M AR, 2021

NEREE - REKE KT, RREAMKEEBRICS 1T 2ERANARFESRR, SHTEERRKRESE,
198pp, 2020.

XEHRFEE - RAKXEHEAERN, SREMFREMBTICH T 2ERANRAETSN, SH2EERRERESE,
234pp, 2021.

AOEF - XBA2 - SHNE, SREMO 3RTEERET T )L DEBE S RIL, thEMEE, 125(10),
715-730, 2019.

A AR, FHIFEXMHAENFRMERAEFTEZLER [ REAMRBEMNMETICE T 2ERNR

RABEHA ICE>TRENELL R—UYVIERBICEAL TR, REMHHRBEARKBBROSHIEICKY X
L7z, BBLTRSHHBMLET.

© The Seismological Society of Japan -516-03 -



S16-04

Investigations of the 2020 seismic noise reductions in areas around
Tokyo using MeSO-net seismic data traffic

*Takumi Hayashida', Masayuki Yoshimi®, Haruhiko Suzuki®, Shinichiro Mori*, Takao Kagawa”®,
Masayuki Yamada®, Koji Ichii’

1. ISEE/BRI, 2. GSJ/AIST, 3. OYO Corporation, 4. Ehime Univ., 5. Tottori Univ., 6. NEWJEC Inc., 7. Kansai Univ.

WESHCL > TAEI N2 HEFME) GEME. B 4 X UTF. BEEMER) DI5, THZUEDBEDIEA
FIEENELZIRMETHZ ESNTWVWS, 2020FM5E. HEIOFT VA I ZAREREE (Covid-19) DREZIL
RS T TEHRHENERINAZHHICBEVTABEINZEL ET L. BIOMEERR R TR N/-ME
DIRBMET L7ZE WS BREHIM AR THEZCHRESNLTWS (FIZIE. Gibney, 2020; Lecocq et al.,
2020) . BAERICEWTH, NHEROAREE - BVEAFRICL2ALEREFSOHAENE R % RIL
L7z BbNn2EHE TCOMENRBOBETNREINTULS (Yabe et al.,, 2020) , TN S DETHETIZK
BDRARY MLEMDEEBPTMONREARBMICEVNSHDEDOD, RBEFEORETEOEELERIC. A
BOHSEFEOERARBAIFTREILTWRZENMHBLTWS, —A, BHEBEAETRICYabe et al.
(2020)ARETICAHWEAIR DS  IRKMREEGMEICMABEL TS Y. AVWEERARKKEEShTWSZ
EhS, MEOEEEL LEEFERNATH 27200, ZOHEIZEDHBEICETRION R E, el
BROKMAEZRINTWS, INSEBEICEMT 2720101, SR, REBOT—YICEZRADPBET
HY., TOEHICITHBOIRIEFME 2 RENICRTEBINMIRBEESHNILEFTH S,
REKREHMEMFAICIWRESI N, BE. BERERMARAICE > GEA I N TV EMeSO-netEiifl =
&, BEHBERDOM300EICEBRAINTE Y. EATHEEDOEREANTHNTWS, MeSO-netD K
T—HIEWINI2ERIC LK > TEMBINTHE Y., AR TIET—YEEDOERIL - WRED O ICIRIBIFR % A
YA LRATYy TORBE DEDERE LTEREFELTWS BIZIEX, MER - fi, 1990 ; MEB, 1994) , T D=
O, WEIDRBAKRE WVEABRBDOEHEISEET —9 DRENEML. REPAKBICETT 3 & WD HE
»3 (FME - /NE, 2000) , ZAETIEZDOEMICEB L. MeSO-netDEHT— 9 BEDERIIZEL
(T—985714v7) % HEILNILOBEZHWRIBIE] &AHHRT I ET2020FICH 1T 2HENIRIEOHR &
EBoT, AW, ERFELVEIRT) 7D1695T2018F 18 ~2021F88 DHAR ICERR & N 7= E iR A58
$FAEBWT, Covid-19BEICHD ABEFOELET -9 RS T7 1 v 7 DBEBRERIELZ, AEKRTIK. B
HEUCHFTDT—Y MT 714y VOREABTEORHEEBN T EHIC. BHIANBREINTVLSIEZRDER
YEDERE, SAAEIOENMIART—Y., MAKBEET — 9 R EJERHKE DLLBERTZEL
T. 2020FDEHBICEVWTHBIDIRIBET 2525 LARREICOWTERT %, /-, FBARICE TS
RIBARY NLOBRBE#BICOWTHHETERT %,

B ARIE. EROMEARES LURMENIOKRS HMEIDR] RKEFRICLZHARIOV I N (R
R BERZHME—M) O—RELTEELEZEDTY, ¥, AESERTHIBRLITEL (BRI
AR Do, ARDELREZRB/I L THERBRIHEEWEEZTE L, ARAROERICH Y FHERER
i Z AT DMeSO-net. Hi-netD&EAIGESRZFEA L F Lz, BBLTREFHWEZLET,

© The Seismological Society of Japan -516-04 -



S16-04

36.00°

A E School (121)
A JH School (20)
A H School (10)
A Univ. (2)

A Park (11)

A Others (5)

A Hi-net (6)

35.00°
140.00° 141.00°

M. R AW R RO

© The Seismological Society of Japan -516-04 -



S16-05

Phase velocity of the Love wave estimated based on array-derived
rotation from the microtremor array records observed in the
Wakayama plain, Japan

*Kunikazu Yoshida', Hirotoshi Uebayashiz, Michihiro Ohori®

1. Geo-Research Institute, 2. Kyoto University, 3. University of Fukui

BETFRHICAVWIHMTRBEETIVAERTZ2ERT -9 LT, BET7L—ZFREOREREIFLLCHVLSN

5, INETIEHMERDEZSHEICLELA ) —EOMBERENIHZCAVWONTE Y, KERZERAWES
TROMIEEEHLEET DI EICE - THTEEET VAL VBELCBETEZZE’HFING, TR
DAEEEDOHEERE LT, BERLSEAWVCZEDOIRIEIREINTWS (FH - £#, 2018; Yoshida and
Uebayashi, 2021) . AR TIE I DFEDOZ LM ZFHE T 2728, LM - s (2018) & U MIILFE TE
B ENEWMET L —REDOKERDEZAWTS TROMEEEAHE L /-,

AETIE, 7L —RBHEDSEEHRD = RODBICHNALZATT L —ICER/IETES LD ICFEE2UR

L7 BEMA%THET 27 L —OEESR (FR) P, COMENZU,& L, Pi=(x,y)IC8 T 2ER=RICH T2
HOuRDIE, ZEEAROHMDETM4 7—EBRL2RUBDIEAEIEL T
u=x0u/0x + y0u/dy+u,
ExREIND, ZOXENMEDOEARICH LIEY, TITRETNE, BLOREMD S & Fu,z2HiT5H 2% WM
RNZFETROOND, KE2ZRDICH L ZDEEEITV, X7 MLOEEDERICHE > THEERKRSD %KD
oo ZORRLAFEAEARFIERL, Y4 MIBIFRRERD KDL, BE5NIEEKRDKFEH
5, ZREECHEBEICL Y MBAEEARDT,

MBLEHF TITHONAEHBE 7L —8RITIE, $E200~600 MD7R_E=ZAR 7L —2BVSNi, (I
FEEOWEICKILL, PL—EHH,I5Ibe—LYRET A X%RD, BRRHKOKERSDREEHEL
7=

O & W B SN AEEEIX, 7L —¥FREIIHELT0.5~2HzT0.4~1.3km/sT, IF&A EDE
Y4 NTEDDEMEERLEE, —flE LTIMFY A M TOERAZMall ™Y, OEMSDOEFEBSHEREZE (ADR
SPAC) ICKWHRE LS THROMEEEE, KIE - fh (2015) LU ZEhEF&H/ LM - (2018) IC
SBELT7L—RHERAWVZKERDD-KGEICK Y RDES TRODEBRA LT 2 &, EET ERET
BTIFIFRALCEN M EON, £/, EHBECHEBEZEOAN-KELY ERAPADOMEREEZKRDZZENTE
7=

S TROAEEERDIEEYA FDIE, IMFBXTIMAY A MIDWTHMBIEHEL SHE L /- AIHEERE & B
FEOIRTHTEEET IV SHELERMBARELLLE L, IMF (Hb) T, EifESROMERE X
BBEUREHLED, IMAY A NTIERESAROSNK, IMAY A MIDWTIHRRETICSISICHRETZED T
A
B AMTIERAE - BEEHERB) MEESFACOOME BV FAEHMBESEHESY X T LDRE
E| (GEEEES : 19H02287, K : LMEH) ICL D, XHHNEERTMAER FhRESENET (&0
b BR& — AR ILARES %) ICH T2 ERMAAESRA 70V bOT—9BLUBRRO—EEFIBLEL
7=o
SEXE KIE - b (2015) BEZAASFEHE. L# - b (2018) HETZRMXE. FH - £MK

(2018) #¥E4EZE. Yoshida and Uebayashi (2021) BSSA.
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(a) Phase velocity (b) Velocity model below IMF*
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Fundamental Study on Separation of Surface Waves and Application to
Long-Period Ground Motions in the Kanto Plain

*Takuya Sato', Hirotoshi Uebayashi?, Masayuki Nagano1

1. Tokyo university of Science, 2. Kyoto university

BEN7ERRETEIME~9VTRADTL— MNERTOEARMEORENBIRINZH, ERFEHFPKRE
HTOMEFHFHIZLIThbITWS, ZOLEZORBPMEFOHEICEEICZRTENENAVLN,
A1 MEBRMUBICIKEL TELT 2 FBOGEBFEPBRIFENALO A ER>TWVWS, —H, RETFRIAD
HEFHDBREIFUEAIBIET ZRIC, COLIAREMEHLIHBEBERNEEEL, BBETI1NERARDZEIE, K
CHEEMEERTZOATRETH D, £ (2019)1F, IRTREIGEKEIRT Vv ILICKYP, SV, SHE
ICOBET 2FEAIREL, BHINLHBRMROHBHBETIVIGER Lz, BREFEZALETELONE

P, SV, SHiE&E DLEBRICE WRREEL, ) v RERRICK 2 RFEORBELREDRIE 2T o7z, ARETIX, L#
(2019) TRENEFEEAWVWT, BENREIEZTORADHORBEAER T DL EHIT, IRTEDERITE
EoBONE BEMAAA, TL—MERNMSE CERTEFICEET 2RABMESHOFREDBICERL

T=o 28, KR TIE, SHIR(Z TR EZFNUHADP - SVIR(L A1) —R)DODBDHICEB L, KE2HREDE
HEODHEFMALTWS, &I, E1,2_allRd £HIC, FEREOBDAHNGEA X —Y L TKEARAIC
—ERE CEET 2@EAH(SHE) & mPRKR(SVIR) DR ENS & R EIRNICHER L7z, Z DR, 1,2 bclilnd &
SIS, LERFETREL CRBOBENATONTVWS I E 2R L, RIC, B34 allRmd & DIC, fRTHESE
DOFLED S RDARICED ZRENIFICDWT, RadialAE, TravsversABICIRIBE G T %885 & BLIAIC
ERR L, BEIDBEA A7, B34 b cllRIERMD, ZLVDREFIRSNZY, BRBEEL CEBIDBEI T
B TWBZ e DM, &xEIC, BAREFEZGRBEE L, RBEHRTET2AEETL — MEROHMEN
FARTHICS T 2REHEFEICL VB L 72, BARIHFOHBEEC L — MEROMBEEEER L /i
EEIMICIE = RITEDEKET(2004)]5FA L, TSR DBEAEAAAL, HMEETIVLIELET R THE
BEETIEFERL, BEREEIE_BOYHEICER LK, 7Y v RBEfRIZ250ms Lz, LELY, EEEh
ERERES L UODBLEFIC O WTKEZARDEREZTV, RARE %M L 2R EH5ICRY, &
&Y, RBEHOEBRICH L TIE, BEREFTELAYY =K E L TEEIT e 9h o7k, BIDER
ICGMTARBIETIEEE L.
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Equivalent linear method with complex frequency for site response
analyses to near-fault fling-step displacements

*Shuanglan WU', Atsushi Nozu', Yosuke Nagasaka'

1. Port and Airport Research Institute

The equivalent linear method is commonly used for site response analyses in engineering practice.
However, it cannot evaluate the displacement response of the ground subject to fling-step displacements
because the fling-step displacements are characterized by non-zero final values, making the application of
ordinary Fourier transform with real frequency inappropriate. On the other hand, in seismology, the use of
complex frequency is a well-established technique. It was proposed by Phinney [1] and has since been
widely and successfully adopted in computational seismology for the calculation of ground motions
including near-fault fling-step displacements with the discrete wavenumber (DWN) method [2, 3]. As
pointed by Wu et al. [4], the use of complex frequency is essential in avoiding the inconsistency between
the theoretical and discrete Fourier transforms when the DWN method is applied to a displacement
waveform with a nonzero final value. Therefore, in this study, the complex frequency was introduced to
the equivalent linear method for the seismic ground response analyses subjected to near-source fling-step
displacements.

The newly developed method was applied for analyzing the recordings at the KiK-net KMMH16 vertical
array during the mainshock of the 2016 Kumamoto earthquake sequence. The vertical array contains two
acceleration sensors on the ground surface and in the borehole at a depth of 252 m (NIED Strong-motion
Seismograph Networks). We adopted the soil profile including the PS logging data at KMMH16 provided
by NIED. We also used the density profile re-evaluated by Goto (Personal communication). Moreover, we
also adopted the nonlinear soil properties at KMMH16, i.e., the stiffness-strain and damping-strain
relations, which were again estimated by Goto (Personal communication) based on Ramberg-Osgood
model. In the following we will show the results for the EW-components. Based on Boore [5], the
accelerograms were integrated in time domain after a baseline correction and the resultant velocity
waveforms were corrected by subtracting linear functions. Then the corrected velocity waveforms were
integrated again in time domain to obtain displacement time histories at GL-252m and GL-Om. The former
was used as the input ground motion for the equivalent-linear analyses.

Fig. 1 showed the results. Fig. 1 (a ~ ¢) shows good agreement between the synthetic and observed time
histories for acceleration, velocity and displacement, respectively. In particular, the agreement is excellent
for the displacement waveforms including the fling-step as well as the initial vibratory components. The
maximum acceleration was underestimated but the phases were reproduced very well. Fig. 1(d) shows
that the agreement between the observed and synthetic spectral ratio is excellent especially for the
fundamental mode. Fig. 1 (e ™ g) show the peak acceleration, velocity and strain as a function of depth.
The tendencies in the peak strain in Fig. 1(g) is similar to the results by Suetomi et al. [6] in a sense that
the maximum strain occurred near GL-8m ~ 9m, even though different soil models were used in the
analyses. The maximum strain is approximately 0.6%, which is less than 1%. These results well
demonstrated that, the equivalent linear method with complex frequency is applicable to seismic ground
response analyses subject to fling-step displacements.
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Fig. 1 Observed and synthetic time histories for (a) acceleration, (b) velocity, and (c) displacement. Also plotted are the

(d) spectral ratios and the peak responses along the depth for (e) acceleration, (f) velocity and (g) strain.
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Exploring the Geometry of the Philippine Sea Plate beneath Hokuriku
region
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1. Tokyo Institute of Technology, 2. Research Center for Urban Safety and Security, Kobe University, 3. Faculty of
Science, Graduate School of Science, Kobe University
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Seismotectonics at off-Ibaraki region identified from dense earthquake
source arrays and dense OBS arrays.

*Shinji YONESHIMA', Mochizuki Kimihiro'
1. Earthquake Research Institute, the University of Tokyo
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3-D seismic anisotropy structure of the Cascadia subduction zone

*Dapeng ZHAO', Y. Hua'
1. Research Center for Earthquakes & Volcanoes, Graduate School of Science, Tohoku University

We determine the first P-wave tomography of 3-D azimuthal and radial anisotropy of the Cascadia
subduction zone by inverting a great number of arrival-time data of local and teleseismic events.
Fast-velocity directions (FVDs) of azimuthal anisotropy in the crust are generally trench-parallel, reflecting
N-S compression along the Cascadia margin. Radial anisotropy (RAN) is negative (i.e., Vpv > Vph) in the
crust and upper-mantle wedge beneath the Cascadia volcanoes and back-arc area, reflecting hot and wet
upwelling flows associated with fluids from dehydration reactions of the young and warm Juan de Fuca
plate that is subducting toward the northeast. Trench-parallel FVDs occur in the subducting slab under
the forearc, suggesting that the gently-dipping slab may still keep its original anisotropy produced at the
mid-ocean ridge and modified at the outer-rise before subduction. The slab and subslab mantle exhibit
the same RAN pattern: positive RAN in the Cascadia forearc whereas negative RAN under the Cascadia
volcanoes and the back-arc. This feature suggests that the slab and the subslab asthenosphere are
strongly coupled, and subslab mantle flow is formed by entrainment of the asthenosphere with the
overriding slab. In northern Cascadia, NE-SW FVDs occur in a prominent subslab low-velocity zone that
also exhibits negative RAN, reflecting thermally buoyant mantle materials derived from nearby oceanic
hotspots, which flow toward the northeast and gradually accumulate under northern Cascadia, resulting
in decompression melting.
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Regression analysis relating maximum earthquake magnitudes with
subduction zone parameters

*Atsushi NAKAO', Tatsu Kuwatani', Kenta Ueki', Kenta Yoshida', Taku Yutani', Hideitsu Hino?,
Shotaro Akaho®

1. Research Institute for Marine Geodynamics, Japan Agency for Marine-Earth Science and Technology, 2.
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National Institute of Advanced Industrial Science and Technology
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Triggering mechanism of volcanic eruptions by large earthquakes

*Takeshi NISHIMURA'
1. Department of Geophysics, Graduate School of Science, Tohoku University
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Finite difference calculation of constant-Q seismic ground motion
using Rayleigh damping

*Kazuki KOKETSU', Honggqi DIAO?

1. Graduate School of Media and Governance, Keio University, 2. Earthquake Research Institute, University of Tokyo
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(Rayleigh =) . 1 RTBEDGZE, ZDEIGIE, ZNFIhORERERE (1)XE&@)R) OHFDBERIBEDIE
BUICHDBEHW,, w, TRHEINZETSH. TORREx=vth bRayleigh BROBRIREARENITu=2a
exp{—(w, 7/ v+w, §)x} TNERbEINZIZTTHS. BIMELAIREEEBAHOEHT, RayleighH=EDQIE
BQ=(w, 7/ v+w, v/ nfeBOND. BRERBNEASN, TIICHTZERLHIRE & BIKLLHIR
HOQEETNENQ,, Q, EF5E, Qi =1/(w,f/fQ, +w,ffQ, )N E5NE.

or’ r—or:

BLE%3 RTHAEICHERY % &, Rayleigh BRRDOHDOEIMELLAIARIEP RES RICHITON, ThbHDRHRER
DEB~DEHEW,, w,, BSBRERRICSITI2QELEQ,, Q, T3, BELTZQ—ERTEPRESKIC
SILN, —EEEQ,, Q&dTdE, Q —EHRMRayleigh BRTERINZLHIE(3) Q,,=Q,(f, Q
g0 = QMDY DT THSZ. S5ITIEQ,, =Q,y Q= Q2 REL. HEBIEICSKTHERINZD
T, BERHIHTETIRQ, = Q4T 5. 3IDDEBHS, £, LIKEVTR)RDI BNV EDIHMYIDEL
T3RDEUARKEITHONNIEL, 3DDEHW,, w,, W, ZRHDBIENTES. SKEZERLT, ARK
2D0f, HIISEOBBAICEINETZ LT 3.

Bk (2009) AEFTWBEHEMNSQ, =20, Qe=10, £=05Hz, f,=02Hz, f,=1.0Hz, f,=044
HzDBE%AZZ2 5 &, HORICREEBOAVRIES LUAVWERTRIN TV SPFRayleighlli= & Si
RayleighBBEN 8 51 5. %EEFLETHRQ,ICEC, BIZRELETERQ, IS AoTWE. ZOE
", BRERN_FETRODEEFEIT o/, RayleighBREEA L/-2RTEDE%:, BERVEFRI DX
5228 AL2RTEDEELBT 5 &, BRERFERKRI D ERAREOFHERB TRSD ERAEEDRE
NEon.
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Dependency of a priori information for radiation-corrected empirical
Green’ s function in waveform inversion

*Ritsuya Shibata', Genki Oikawa', Naofumi Aso', Junichi Nakajima', Satoshi Ide?

1. Department of Earth and Planetary Sciences, School of Science, Tokyo Institute of Technology, 2. Department of
Earth and Planetary Science, The University of Tokyo

RERIN ) — > BAEN(EGF; e.g. Hartzell, 1978)1%. iR & 2B (Target event) DEFETHRE L. XA
ZXLHDEITWBHE(EGF event) DEGAR &, Targetevent® /') — VB E T 2FETH S, EGFIE, 2
MNAFETERIND L) BERLEEREEZRET 2MENABVE WS AN HZ—FT. BITICELE
WMENFEELABVEFEI ZENTEAVE WS HINIH D, ZOFNEERT 272010, HRalEBRHNNy—>
HEIE L 7-#EER8y 7' ) — ~ BE#(Radiation-corrected EGF)%# & A L 7=, Radiation-corrected EGFIZHEED
EGFDixIE%. Target event& EGF eventDIEFRAVRMG /NS —V DELEZRAWTHIET 5 & THLHNS, L
DL, RFETIE, XH=ZZLE - BREME - REBEEWVWI3DDERBERESAD2VENDH

t). Radiation-corrected EGFOET— 9 A~DBEATREM %A T 272D ICI1E. NS5 DERBEROTEE S
PHERICEZAZFELARD I EDPFRARTH D, TIT. AR TIIEROERBROFELFANDL O
IZ. BEA VNN —=U a v ERW2BEDT A N 1707,

AT A MTIE, BEROHERTHRELAEZIDOMSY S RADMEICT L TRFTET o7, BITICEVWTIZFHLR
FRMTERFRAT(NIED) DEEE L TW B KiK-netD &SRR D 5 B, Target eventh 5 EREEBEASkm LA DER A
mAEFALZ, £/, BEOD/HTarget event& EGF eventx ZNEFNREBRE AR E D LD IS, BRFERE
B20.1-1.0 HZICEEE L 72, BE/XY — 2 OEHEICITMEIEIE & L TIMA2001 (LEFIEH, 2002)2 52, £ A
ZALBROYEEE L TF-net (NIED)DCMTA Y /X— 3 V%, ERMUBOMHEE LTRERKFHY OIS
REHINAERBREZINTNRELL, T BEAUN—Y a3 VICL2#ERIE. KEOBRESART
Variance Reduction (VR)IC & » THE T %,

9. ADTDANZ XL AEENICAEIEI2ERNERDIANZALHE - ERMUBDRENRICSZDF
25, RERAKEEEZRWTHEANRE, Z2TE. £EEOMEARED S B A H = X L@E(EExE - ClERA)EER
NMBEFE AR - BHEM)ICENTN—RICS VY LREEENMA, ZOXHZXLE - BRABICEVWTE
BINEHHNRY—VERWT, A VYN=U3VETo, ZOTANDER., XWX LBOEER - BR
NMEBEOBRIAERMENRKE K RBICONT, BVREBIBENB LD I ENERIN, £ AHDZXLBED
EEDHEDAD., BERUEDBEICLIZHELIVEXRET VW EIHEE SN,

BWT, BEBEDEWVICE 2TMECPREEREDEERUAD T —IANE5 2 2%E %, BiEEEsREVL
TR, BERHOHBEICITEEREEZRVWT, ET—YOWHREEAVTVWS, BEEBEICDOWVWT

&, IMA200TICHEE BN L - E&45@BAREL. SBARICT VY LICSEROBEZEY LTS, M
FOREICEVWTEREFASEL, 1V NN—V3VETo/, TIT. BERY—VIFFYTFILD
IMA2001 #{RE L CEHEET>TW3, ZOT R MDIER., HBEMBMIN/AZ &ICL 2B RITER
EOHEBIIABBIKETZ2EDTHY. AMROETAREETH 50.1-1.0 HzTIFFER~ADEFSM/NhI VI
ENHERINT,

AABRDOHER, ANWZXLDEENZEDOLNDZIHEICIE, REFRDEGF& Y £ Radiation-corrected EGF% @ ¢
ZHEDNEVBWHEERAEBONDZEN, EF—FICBVWTHEER SN, T, EREROTHEESIHER
ICEADHEIHAINEZEDOD, ZOHERMETLICERDZEDTHD, TOEIRTAMNETIZEIC
&V, &7 —RIZH T Bradiation-corrected EGFERADZ LM AR/T 2 &N TE R I bR I N,
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Evaluating errors in autocorrelation functions for reliable estimates of
a reflection profile

*Yuta MAEDA', Toshiki Watanabe'
1. Nagoya University

1.1 x LI

SEAHNT ZMEROECHEBEBH ARV EHROADRICHT T 2E— MR TORMNEEEZZLUNICEE I L
MTZ %(Claerbout, 1968), ZDEREEBZHAWREMEODOHEENSEHITHON T WS (e.g., Tsutsui, 1992;
Watanabe et al., 2011; Sun and Kennett, 2016; Chimoto and Yamanaka, 2020), Zf1 5 DT ICE VTR
FSEDREFMTHEY ThNTVARL, RESEDEFICIEZHOLEAINEEN., TORILEDKRE
BICHIET 25 DE R T ICIERETMIABERTHZEBONDE, TOLHDODFEEZERL., BilZ1To71

DTHRET %,
2.F%
BHSETCREL-BEDPRORE A FERT 5, COREHIMEICLZEDY T FIVEST VI LI AXD

ERADETHDEER D, FHLPOTPRIEND /1 AR EELWVREREER DI VI L/ A X%
SHER L. BHERENAL INLZELSIVEEDEZEDY V7 FILOEHE L. ThboDOBCHEERRZE
T35, FEARICBVWT, HEI1DIKDEER LT VY L/ 4 XEHERABOE2HEEREEI B LONDD
T, ZOREREDVBCHBABBOREEZRT EEZ D, RICRBFARICEVWTINTOMED A CHEBEREK
EDBTEHXDFLTRY Yy XV IT %, ChICKVBARBOECHBBERZRETMIETHELIEHNT
25,

3. WREE

BHEBEhEEAE(MeSO-net) DT — 4 ICAF XA EA L7z, T Hi-net FHERI=ICEE T 2MeSO-net®
ESTHME R RICH W TEHEMARRII A 1T o /oo THRENI S TIZEHIBFORBICK > TRE2300 mE TOMER
RE - BEBENKRKOOLNTEY., HBEEPKEE2000 m/s. BERE2000 kg/m3)<‘:g’?;%(P5)§ﬁJ§5000

m/s. BE2600 kg/m3)0)2}§"6‘4: CEBITERZE, ZOERMMEI1500 miIcH B 2 EHMBNTWS(KH
fth, 1978; £87Kkfth, 1983), MeSO-netDE.STHMED B s l& THAEAI A S KEEERET1.6 kme gL TWB

O, FIERBEDO2EBETELUTEZEBHNDE, FITEAFEICEL > TEII500 mICE—DORNEE 1
A=V TEDIERA L, ZOHER. 10 HZUTOREHFICE WTIEEZ 1500 mh 5 D REHEHIIZHER
EZD3EEHEICBADREBETELONE—A., thDFEIH S DORERIRIBIZEEREDIBRELRICNES L
DTHo1=, T FZ1500 MM SDORELRIER Y v £ FTHAELT EIZEREICT T 2 HETIRIEHNE K
LD, ORSICESNZIRIEDO/NSRUPATIEZOL I RIERAALARSN AL /-, 2D EMLEFE
TEORNEAHBINTEZEEZIOND, —A. 10Hz& W HERAKETIIEERZEDIEE L PBA HIRIBOL
PAMIRLAIFESIICEN, BI1500 mA L DORFEIRIED TN O ERAREICARY . HAIEHRETH - 7=,
RICAEDMeSO-netBAIRICEARFEEZBRAL. BEREDIBLLADIREIZ YR VT 2817 TTOY b %
Tof, BEEZZERBUETICRY vy FV/ET0OY MNETIREFERELEE L, ZORR. XFE0ALLE
M fEERAIIETE, HEE - EREERACOBRVWREEAL VRV NS A NTBBIENTEL,

4. B

Hi-netFFERAIR. BEERKICS W THREIFISEBE TOBEN LN TE Y., EFEICMeSO-net&Al R
NMEET S, LHLINSOBBASRTIRBBRARGRIIS SN AL 7z, RRE LT, FHEASTIIIERE
ETHMUSIh, FBARHHETIIACRI L EHICES RZEANBEERI L. BREH R TIIEICEMELE
EBETHBIENEZIONS, BDMeSO-netflAIRICEWVWTHELMKICKREARTIIBPRARFNENE LN
AR CIERBETH o7/me CDITEDNLBVNA YE—F VROV NSZA M EWEABARNEEAE2D
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IFELWAREMELH D, £/, BRARFICBVWTABERICAZERE L TIlIWAHEICL 25ERFEN
EIBLAD, COLDICHELARFEINEVGEPRY Y VHOTRREFICL > THLRS/NEEAERIETETW
BRWBESICEVWT, REFEATIIRFEIREBOER[E LMD SBRVAEDICERTRVWI I HIILEEALTL
EOBEDH BN, REFETCIIEEREZEOEBICEODVWTERL AL TE S, ThiCLY, EEEDE
WRSIMEOHEEBD I EICTES5T3EEA NS,

HEE

AMRTIIEBEBEREABMeSO-net) DK T —9 ELRT—TBRAIOT2FEA L, BT —5D
4D > 0— KiZlEHinet-Py (Tian, 2020) % F\W e, AHTSRIEISPSRIATEIP19K04016 DB % 15 7c,
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Passive seismic reflection imaging for local earthquakes: RTM
application to MeSO-net data

*Kazuya SHIRAISHI', Toshiki Watanabe®

1. JAMSTEC, 2. Nagoya University

HESRAEOREFEIEH, HEFORERRAPHK I 7AN——TILEAVEHESRANLRE., YTILYA Ll
EEHOHMEE ZOEEMIELTWS, ZOTF—9k, MEFRHOE=4Y VJICMA. HENESS
74 LY—/\FE MEEETRE. WTIEEOENICEERAINS, LML, BABEORITIREZRAWE
WREEA A —Y v TR—BMICIEThbh TRy, BRBERMAZEDZ IXILF—HPKREL, ATER
TIZAEOH L VEROBEBEREBSONDITREMENH D, /. REKEFAITZIET, WERMNESS
74 RACEBEFERAWEZLY— "B L) EESMERMTEET O 7M1 IILOER/IAFTE S, 22
T. BAMELZRICEINIREEEAV R TEEDA A —Y VI E2BMELT. ThETIC, BARDE
WEFICEDLKAA=V VT FREFAREL, BEVI 2L —Ya Va2 BLCEBRNRIAToTEL
(Shiraishi, 2015; Shiraishi and Watanabe, 2021) , AR Tld. HEEMEERFEMeSO-netll & 2 aitih
EOEAT—9~EAL. ERADRBEBES A -V VT aHAB,

BAMEANRE T E2ZEIMRERA X —Y 4 (Shiraishi and Watanabe, 2021) Ti&, T4 L7t
ERESMREMEMTOERBOBM TRIET 2RBEEBEA A -V VU JICHAYT 2, REEHMEZRETAHVWLN
BYN=RYA4A LA L—3 Y (reverse time migration, RTM) #ISA L. HRMEDEARTE LN
EREEEREANICL T, IRTOHBAISHBOECARICIEGES EKESE . BEEZEEZRTAHAIC
VEEBIELRESEZTNTNETY VL. EEBBERATY FICB 2 RMFOEBERKREBEEN TS, &
DHEETIE, ERLAERBERAVEEET., HEARY MNEICBONZBEMEA XA —C52ZHMETZ &
L&Y, BEARMBERSMEGLTHTESE 0771 LD B LN,

AR TIE, ELARMESIEDO— D THBZMeSO-netic & WEH S h/EMBET —4 ICK L TIREF
EEBEALEZ, BRIBATIEINRETIC, ERNESS 714 PL Y —\BEEREFRDOIC. 71 VEVER
T EREERTZ TORERPHRZSTICZEN S DEERBRKR. HBRMOBEHRENTTHONTZEEEIDOD, K
EURIC & 2 REEBEDBRAHIEIHETH B, T I Tl MeSO-netEl ARG ICEEES N TWAHEEAE-R
AEBRICTOOKkm D FRHTAIAR % 5% E L. SRIFRD S Skm D EEREEEE ICH 2 728VAIRZFMA L7, £9. 2017F48
MN52020F3B EFTCORRT—TIALERY A MIEDE, BAlREZST180kmx110kmDEFERICERNH
5, RUT=ZFa—R25ULDAMMET224 R e L., ZDOBES /M1 ALkOBEWADL 52004 RV
NaZBIR L TEITICAW ., RIC. E5 22T 60EIDMEARMDEEKICK LT, 0.5H-3HzD /N> R/RR
T4I)L% E AHIREBMELAEA L, BFEEORICIE, BERHEICERTIRMNEEEZAONDOIE—L
v NREE A B LR ICHEER T B ENTE R, BITICAWS ZRTETIVIZ, Matsubara et al. (2019)D=
RITHMERNET S 7 1 ICKBPREEEEL S, BRI > TKEERE190km<EE100kmEHE L. &

) RERI00Mx100mICEERIEL =, Z L T, PERNEZEBHAINRE L. RAT—RBARIXDOARE
DEICE BEEFRTMABEA L 1=,

RTDOIER. FRE20-40kmICEROEGHRRFEA I X - v I EInfk, Ihbid, WERNESS
TAICE2REBELAMNTHY ., Tl BERRTHRESNATVWE 74 Y EVEBRS TOREBICHERT
22&056, ATTIKERT 2REEASOFRMBEBEETRTZIEDEEIOND, ZDERIE, Eihith
BILEENIREEFIATZIE T, RLYEBOMBEELREBOA A —IUDBoN, FHICAZTHRD
WENTEZARMETITEDTH S, SHRIFMIA—VRBOREICEIT-IRCZRTHABERICEIY. B
RIEERVAREOBRITER SBENIC. HDOLYEMICESEBEDHEICEMT 2 2 &/ EFIN S,

BEE - ATFIRITISPSRIS AR EEAIFIRC (JP19K04028) DEIKAZ (T2 DTT, £/-. [SEF—TTLE
B Z NS L USRI R TR DOMeSO-netEAIT— 4 A B4TICFIB L X L1,
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Three-dimensional shear-wave velocity structure and shallow
very-micro earthquakes above sea level in the Showa-shinzan volcano

*Akiko TAKEO', Kiwamu Nishida', Motoko Ishise', Hiroshi Aoyama?, Yosuke Aoki'

1. Earthquake Research Institute, the University of Tokyo, 2. Institute of Seismology and Volcanology, Hokkaido
University

BHRXUORICAIET 2BMHILIZT1943-1945F DEXRVERICE VW THEE NES398mD KILTH
5, REBICETITTHABE LIASE R—LDFEEL. EE200mTLHENTE S ZRERILI & TENZEH &
EENEELTWS(E) . RETHIUERILITREIANR 5N ED, ILEDIEA LW T WD, BEIETILD
W - AEBRZEALMNCT 7D, FRRTIXETHROKREEEITFIELILR L TREBOIRTSFEER
EBEHEL. AETROD > LBNEEEHEADLE THRIRZT D,

SeiTH % Takeo et al. (GJITRETH) Tlk, BFFIL L CEZO22EMMO=A)ICERAMhEE %214 AREL
T=o WERTHiE% BV TRayleighiE & T L. WWIBAHE - BRI - B3 &EIC MR 1R TTSIREE %
WELE, MEERELXEEHIET 5720, R10BOSEREAZETIVNIXA—4 & L THERTHEOHEENE
RN E R 71 v T4 V0925 5RAELE, BREGASEEOHEDD. MEREMNIETEZZE
RS EICRE AL D, —A, MTEEN thEEICER S0, H B RKBDRayleighlE A SIREEEE
ICBREZEL DRI HMEEICELRS, INOMEHAEDLI > ER. £ EDORIEHH (MIRHSFESH
20-500m) ICBVWTCSKREEZHET 5 &N TE T,

ARRTIE. CORITHROFEEZIIRL., IRTSEEEBEEHE Lz, £7. FERRRT OHEEHERERE
BIHLTRE 74 v T4V TICE>TIOBDSKREEBEEHEL, BRERET/ 1 XARY MLOF
NERDH, BHRABBAEDT—9 2RV T248Y OHBEHEBEEMEESEL. 7—MRANSY THRICLZR
EHELT o7, BERLMUERENMEETE 2R FRLBRORICBEUMRRTICE>TERS D, B&F
DOREE N ET T 7 4 —DRICZRTMUERED DA Y NRN—=I 3V ETHI LWL, ZI T, BF
TAvT A VI TEOLNEZBEIARTEOSEEREEEE N ATHOEELRA LT, 28Y OAETIRTE
EHEXT o>, 1DBIMEE - BEZ0.0007TEEDY ) v RIZDF, &7V Y REBEZ I ADSKEEEEH
HEEHEESEBICKD(H), EAFIRORIEAEBEICLE>TERLE, 228k, ARRHKBOAIE
EESGHETEERVONTLSKEREBHE (Rawlinson and Sambridge 2003) % @& L TR, 5 DF
SBICAYN=VavETo>k, EELDFERICEVTEREENTS0MEBZ /N IZEY RV,

2BY OEFHERICHBEL T, LEETOSEEEIXIETORI THOEELYEESbEE o7z, ZORRIE
SiTHRFE (Takeo et al. GJIERETH) SFAMBITH Y. EX - EBRFOMTOT I VIFKEAEICES 2 L
EERRTZE D, MATRREBHA VN—Y 3 VERISILTEE T CTHERHICER LZAE R—LDOFRAITSKE
ENREWZ ENBLMNMIR -, YRFOBEERLFREDSHREBIGEEAERTH > 2EMAXOD KBTI
TEHHAEMELH D, KITHETIKIUTEE FDSHKEZEE (ENishivama et al. (2017)D#E L =B E & BRIV R
=)V T TFRINDEVHI0%NSKHEINTSY ., REBER—LAMHISERTH S I EPEEIE
EIT2IEREXBREEDRERE LTHEIFTWVWE, AHROHERIZ. BAE R—LRICEKERHYEIEE

L. BIZIEAES R—LRAIEERI DA > VKB TH YT EHIEETRET S,

ZDIRTTHEEHE ICITRMAREELN2DFRET %, 12BRERBBOMERENFEE TEERET 25k
IRIARERZARKBAL TRWIRWI ETH B, 20BRMBEOREZTFICERLTWRWI ETH

%, AARDED ITRSBICA Y N—T 3§27 70-F IO KUMIRICEIEATZ 208EMEIHY. S
BB RMEFEZ L TWBEY’H B,
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AFRTIE. UELOBERICMA TRIFLUATTIEEBEREL TWSE YV =F 12— F-3D 5-2.5DIBH/N
RIREN(TTEM 2020 JoGU)ICHER T 2, —HPREEZRE LAEERREERRICL2 L, BREN—LE
T D#EHR200-350m T 2 H5RE50-200mfHEICAIE L TW2 (MDD AM), EHERROBZEERDEVNHID
DR EE2BMULETRELTEY., SHRIRTBEZRE LICLBRRECENUERBRELREICEYE

R - RESHCHBEEHORBMASHERTEHLHFTE S,

at Height 200 m
42.55°N
O
42.54°N :
115
)
140.86°E 140.87°E 1.0 &
<
. (7]
at Latitude 42.5429N >
LTE
400
300 0.5
£ 200 °
T 100
(@)
s 0
L _100
—200 140.86 140.87 0.0

1 200m 3 X U 42.5429°N <D S B#EE S,
ST S, LTSN E o T ERFE YR T,
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model WAVEWATCH Il
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Hokkaido Univ., 2.Arctic Research Center, Hokkaido Univ., 3.Atmosphere and Ocean Research
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A centroid catalog of P-wave microseisms: a comparison with the wave
model WAVEWATCH Il

*Kiwamu NISHIDA', Ryota TAKAGI?

1. Earthquake Research Institute, The University of Tokyo, 2. Research Center for Prediction of Earthquakes and
Volcanic Eruptions, Graduate School of Science, Tohoku University

WXL OHIC

HEIDREDEFEEBEILT1940ERNSHOSNTWS, FIEEIEERETH S I EIFBEICHIISN TS

Y. ZOREROFHEISH 0.07 Hz DA % D Primary microseisms & #0.15 HzD SHEAR A% £ D
secondary microseimsT# %, Secondary microseismsi&EEREDS & 5 ERFOFHERBREIFE. EER
BOIEBIMRAFRICKEZLLFE L TVWREIMSNTLS (LonguetHiggens, 1950), & & ITEFRED
ERDEOREENEH L TWB A, REDEMEKEHEN SN,

WEERFE

IREDERA D =X LEZJBNICERT 27-DICIFERT 27-DIC1E. REPFEOELMEDHY OV LILE
WRIIEETH S, AR TIE. beamformingiEDBARRILEIEE L T, slowness X7 ML EEEOED@E A
DIEREMETE 5 L WFE (auto-focusingi®) &R L 7=,

W R

2004FH 5201 8F £ TICBH KB ERMMFTAMAERICK > TBREAI LT WS Hi-net GREET SAEK 2750
) ERIT U7, HEERNEIEPERE%EE THIE L (Maeda et al, 2011), ISR EEOIE—L Y /4 X
IEFHELBIWE (Takagi et al., 2015), fEFICIE. I SETEE L AEEETREHEE*R W, BRAIES128
TEICHIVHEL, WEOHEEZRMYBRW I XA Y MIBFTH SR L, EHhothEdglobal CMTA4 0%
(Ekstrom et al., 2012) Z FHWRA L. EHOME T FHERIRIBEORKBEEILOREZ I N SHMTLBRA L, &
512, BAIRZEDIEHBEERBORE IICEELZHREL. BANG /A XOFEEZIFTWS & LTETL
S5BA L7, BIRLAET—9EB\V. 0.1-0.25HzMD 15 Teentroid single force (CSF) % #tE L 7=, fEHiE
Pk, PPIK. PKPiE. PKIKPEZXNR &=, £LIRTHEBEDREL. IRITEAEH 702 5 LALLNL
(Simmons et al.,, 2012)AWTIT > %,

BMWaveWatch IIIICE D < centroid 14 O DHEE

LW EENICERERIIT 2720, BEREETIL (WAVEWATCHII) %F > TPEOERMNMRFEME & LB L
7= (c.f., Nishida and Takagi, 2016), EFKRIC K BEI#2IZArdhuin et al. (20T 1)ICREWVWETE L. EHREMRIC K
PR DGreenfEEIE Farra et al. (2016)IC1E o 7=,

W5 R & WaveWatch 111D LB

Centroid DB AMELLE L 7= & T 5. Hi-netll & 2 fHT#ER & WAVEWATCH Il (23 XKBMICAFMMT

#H o7, CentroidiFALFERDLDHE., EICHEXRFF - KREFICH L TWe, BEHFIKOLDHARIC

& EICEAREFE - BREICSE LTV (BBR),

AT TIE, P, PP, 37 7 =4 X %@t L7=h'. PPRDMHEEIIWAVEWATCH Il ICLERTEALICA A
Mole, £l PPRICK > TRELECSFOREZ I EBAINASI W EDDN o7z, TNIE, PPEAKEBDF
HEEEDHEA LY B FITZLHIC, SRTBEDHEEZFBELENARD >EENIRRLEEEZEZOND,
BTHEREETIOBDREREREBWE, A= NS YTRE (H—_V S ) 7E)DOPEREITH D, BF
BICHEEARSESHABASN TS, ZDEWLIE. WAVEWATCHIIA Longuet-Higgins X H = X A TEE &
BRoTLKBBETOREDORFE EFSET) VI TETVWAVEICERLTWS D E LAV, EH—R
VH)TEEFEALCEETHZOHIC, BERRITEAHIVFERTRVWIEIMONTWS, £EKEEH
50m&Z W8I, Longuet-Higgins X AZ X L & E S T2 MREEZ D2MENHBHE LRV,

© The Seismological Society of Japan -S01-06 -



SO01-06

Observation WAVEWATCH 1l
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Seismic velocity response to tidal deformation at shallow crust in
Japan

*Tomoya TAKANO', Kiwamu NISHIDA?

1. Graduate School of Science and Technology, Hirosaki University, 2. Earthquake Research Institute, University of
Tokyo

MRADEHDEE - RBBRZAND Z EIIMBECP KBS ORERBLER IS LTEETHS. ik
EHELIR, WREEET 2HBREEORKEECLZENSTZIETHARZIENTES. BllsnHE
BREEEEH)OHMBRBEDEAEEHET H7-HICIF, EAELICHLTEDS L WHEREEZ(LHIEL
ZONERTIVLENDHD. BF, EAELOACLZMBEREELLEZARDLHIC, SRBEICERFET
E ZMIKFSICH D MBREFELCORHEAMBRFHEICL VTR TWS. LALADD, EITHRE TR
RONUMFETORABRUNMBRESNTE ST, MBKEYICH D ERFEL (LD & DB %R

WIELELI<C DD >TUVARWL., FZTAFR T, Hi-netELlI S CRBIN-EHMEIZFALT, LEHIL
RYTAIINGICEDEHIKEYICL 2MEREELLOAEHE L, BEALZEICS TZ2EEELDOEIBED
EREADFHICDOVWTHARS.

B KR 2R M FR AT D Hi-net GREET3E, 878&AIR) ICHWT, 2010FEA 5201 TE X TICEFINE
EIREERA BT 5. T—90H—ICLD /1 ADHEAIRE L7-(Takagi et al., 2015)1#%IC, BFEHEIE THIS
& AE®IEL(Maedaetal, 2011), 20HzICYH > TY 0593, FEARICEWVWT, 1EBIE ICEREE
DB 2HEEAEHK3KS (NN, EE, ZZk49) & E—&ARTOHEEHERBEIH6 Ko (ZE, ZN, EN, EZ, NZ, NERX
D) EET . SoNHEEEHICT L0.2-0.5HzDFE T 1 LY —%EAT 5. Nishida et al., (2020)IC
HEOF, BIELIEZANLYFUTRICR ULTIBRANY Y 74 LY %EBT B2 ET, 1EBTEDIRDD
HEERHL SEYICHN T 2MERRER(LEHMETS. 22T, ELZ2ABOEIICL2EZELLE
cosineFAHDEREDEICEY ETIMEL, FREAZEHELTHLITY 74V Y DFRDKRE-EEETIVICHA
AL, ATV T4 DREBEBBRERICEWT, HRAZTHTHZ2MIKEIICL2EERLERILEICKYRET
%.

DEHDOFTIRIBIZERE VM2 HICH T 2 RERCOEBMOHERRIET S, BFERNEICLIEAHE
DAREWVERICEDEARTEELINARELL BB I’ ok, £, BEASETOM2OHICTT S
EREEZE{L & GOTIC2 (Matsumoto et al., 2001) ICKYEIE LAY EEEZAWVWT, HEREEZLD
TREAHELE. HEREESLOEREIZICHS10°OBITAHEL, CNECETHR CHESN-RE
ZEOEREBEEEENTH . BONEREEE MFLIBICH T BSHEEE (Nishida et al., 2008) &
k&g Lz 23, REZLOEREFBIISEREDBEWVEBICEVWTRKELREZ I &b o
AR TIE, BB ERMHARAOHI-netDEHRT —9 2FHIETWAEEEE LA, BLTREHHWVWALE
9.
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Seismic noise observed by an ocean bottom seismometer revealed
glacier sliding velocity in Greenland

*Yoshio MURALI', Evgeny A. Podolskiy?, Naoya Kanna®, Shin Sugiyama“’2

1. Faculty of Science, Hokkaido Univ., 2. Arctic Research Center, Hokkaido Univ., 3. Atmosphere and Ocean Research
Institute, Univ. of Tokyo, 4. Institute of Low Temperature Science, Hokkaido Univ.

1. EC®HIC

ME, WER /4 XOmMBICE L T, #ERK /1 X &EEH% [Becker et al. (2020)] PRAICL 2 KEZEIL
[Tanimoto and Wang (2021)] & & & DREFRMAR SN TWS, Podolskiy et al. (2021)i&, ) —> v
K- AR—RAVIKAERIOBEICERMEZZEL T, #HER/ A XEKITDREBEE BT B &I
EoT. WEBR/ A ANRNT—LRBEEOEICEVWEEAIHZIEEHKRE L, COZens, HEK/ 41X
BIKADNTRBEIFICELCDWEITHDEEZAON, HERK/ A XOGANSKADRHERELHETE DI &
DRENT, KOELEDSBISRATZEBKENERTZOT, BEHREENICK > TKANSBISRAT
ZKERIIKEEZY Y VI TENIE WEERICK 2BE EFOMAICKRIDI EN RTINS, —
H. KADFATIEFEB LA KN ITRZBERHPEETHY., BREEFROEMEATOREITANYERRERLT
ZEEHTED, K TIE. Podolskiy etal. (202NICE B EBEREZL Ea— L, KAINRETZHEEIC. &D
L THERIMEZINDEZ NI DWVWTHERZMICERT 5,

2. Bl BmrER

T) =5y REETBEDHR— KA K&, SBEFEISRNATIKATD 1 DTH S, Podolskiy et al. (2021)T

&, 20197821H~8AG6HDHMIC. ~"— KA »IKADIKAKITH 55640 mBEn/=7 1 )L KRDBEIC
BEME1AE2REL CEAEIT /-, VY —ICIE. BERKE45HzO3IMDEESE#FRA L, £

Too KATERELICHGPSZEMK S BERMET ZFRE Lz, M TIE. MEFTORHEL SHWBHFEERE

L. power spectral density (PSD)%#EtE L 7=, PSDIZW K DO DEREH THED L. SEREHE TORRY
HYERR L7z, PSD OBRINIIELSDENKEN>/2DT, PSD DFR/IMEE / 4 ALNIILDOR/MEE LT, KA
L DOGPSTER S N/KADRENEE & DR AT o7z, KADFREEE T m/dayDES T, SEFHHYD
FEICL 2N 2ERAEOZENCIA T, BEKINKTDRICEHIAIND I HFICEHL BB EAN’H 2, HER
J A X7 —DBERFIE, 3.5 Hz~14.0 HzD BEH® CKADRENEE & ORICHENR Sh, FICEEM
EETIE, KALTRETZKOMBEPLPHBAICLS /A1 XDHELEIMZZ I EDNTERLLD, BWEELH S
ZENBASMMIAR Tz, UEDZ ENS, HER ./ A4 XEKANTRBBICELZMIATHDEEZOND,

3. R

IS EHENRIE S KT DRENEE & ORICHEENR SN ZDH,. ZOREICDOVWTEREYT S, A— N VIKAT
(&, KICHEALZHEHI L TKABOER 2 BREARNLE I HEHENNS W ENALNMIR >TSS Y, KD
MENRE EIHCARED T ANY EE(FFIFR L &{RETE %, Aki and Richards (2002)D=(4.32)ICk 2 &, #f
BIRYICKZEMZOEMIAIL, HEE— XAV NOREHMSICHAIT 5, HMEBEE—X Y MIBFBIT RV ICE
BldBDT, BEIFIETANYFEEICHHT S, RATIREERMESFZEALTVWSDT, RS NHER
DEEIFIZITANVIREICHA TS I &IC8D, T I T, 3.5 Hz~14.0 HzOFEREHETOMENE. B LR
HETOIRYMEEICL > THIRZEIND I £IC0 5D, GPSHLEFLNIIKEADRENIERE E155 EDF1(E
DHFESINILEDT, BADL S ABARKDDIRYEELTANYMEEIRIRHTERWI LITERET 2
BENHZ, LEN>T. UTFTIIEMEMICERT .

KADTARBEICERRDOMENZRE T B72HICIE. KAIFESNMIRET 2D TR, SRKRDEERD
LEEHVWANSRELTWEEEZILNDS, ZOLOBRARDEERPSEH, BRAKRDTAYINEEDR
HERY, WMEICLZ2FEGHIRESIND, TOR, KITDRERENE 2L, SRKDEEDSEICL
BZIRYMEEAKRE 257, BENCLZ2EEGHRENMEAL T/ AXLNUDNERTHEEZD
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&, BAERENRBIZIENTE S, KADEIICIKKAHBINMTEZEL TWT, ZOHRICEFTNEIRBES
DIKTADRENCL > TBIETONT, EBROBEVEHD % BBT 2EICHTDRIEEICH SENEL T, X
WINEREAREE L., WEDMEINS, KADORIMEENEL A2 &, KADERDEBEINEBOEUVES
R YBEEIOEATEIEDICRZDT, KIDKEEREDP SENKELL ALY, BBUOTNYILERE & MENHFD
BIhzonrsLhnikgwn,

ik
Podolskiy et al., 2021, Nat. Commun., 12, doi:10.1038/s41467-021-24142-4.
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Room A | Regular session | S12. Rock experiment, rock mechanics, and crustal stress

PM-1
chairperson: Kentaro Omura(NIED)
Sat. Oct 16, 2021 2:15 PM - 3:00 PM ROOM A (ROOM A)

[S12-01] Regional stress field in the northern Kinki district investigated by dense
seismic observation
OToshio Tanaka', Yoshihisa lio?, Hiroshi Katao?, Masayo Sawada?®, Kazuhide Tomisaka?®

(1.Division of Earth and Planetary Sciences, Graduate School of Science, Kyoto University,

2.DISASTER PREVENTION RESEARCH INSTITUTE KYOTO UNIVERSITY Research Center For
Earthquake Prediction)
2:15PM - 2:30 PM

[S12-02] In-situ stress at the basement under Osaka plain(3) -Re-evaluation using
rock core samples with DCDA method-
OKentaro OMURA1, Akio Funatoz, Takatoshi Ito® (1.National Research Institute for Earth
Science and Disaster Resilience, 2.Fukada Geological Institute, 3.Institute of Fluid Science,
Tohoku University)
2:30 PM - 2:45 PM

[S12-03] Experimental evaluation under hydrous condition on thermal maturation
of carbonaceous materials as a proxy of frictional heating in a fault during
an earthquake
OKeita IWAGAKI1, Tetsuro Hirono' (1 .Department of Earth and Space Science, Graduate
School of Science, Osaka University)
2:45 PM - 3:00 PM
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Regional stress field in the northern Kinki district investigated by
dense seismic observation

*Toshio Tanaka', Yoshihisa lio?, Hiroshi Katao?, Masayo Sawada?, Kazuhide Tomisaka?®

1. Division of Earth and Planetary Sciences, Graduate School of Science, Kyoto University, 2. DISASTER PREVENTION
RESEARCH INSTITUTE KYOTO UNIVERSITY Research Center For Earthquake Prediction

A OIEICIE. BEE—aET. =k - REALNET. TLiTET. EENAFNBT R E OER
BraGLTEY., BRTEMBIEF L TWREROBO—DOTHZ, ThoDd>5, BEE—aHiiES
(&, dbAlotBE L E . FEAIOKRRFE /AP ILMOERIBICH > T, FIFRILR-—AOEEICES 2 FHES
Thd, TORIE. amEitEs,rSHRHILtROEEERAAE T, W55kmb b, 85— =B S
OmERICIE. EEREIBME(1995 M7.3)%5|E R LR - XREEBET N H Y. METDERET

lZ., KIRFFIEERDHE(2018 M6.1)HFE L 7=,

BE-SHBH ORI ORI TIE, FRAMNETEIARPBE#REL TW5, ZOMEFRIIEIAE
DEDODREFHEIIEL>TWS, T, HEDKHBOHAETEREL TWDIDTIERL, BWEEATRELT
W3, HMEFENCIIHRRPRELIBEEL TWA I ENATRBINTE Y., ISt AILERICH 1T 2 TEHBRR O

SEORFEOEN %8 L T, WMEFTEROMEZMBEDMBAN LI NTE TS (Aokiet al., 2016 ; Katoh
et al, 2018),

AR =ATOREZAO—IICMMEL. £/, FR-—HREERFTOREARO—EAESBHAT
tHb, LEN>T, BBOTFV NV R EERSTZLETEEELBATH D, HRRDIGTDIRESE & V) IEFE
ICIBBT 22 &1E, EREZFRDDLEHICRMERVETTIEAL, BROMEESEF AT Z2LTHEEOTE
ETHD,

EEMAED) SFERILMAEDICIE, 2008F LR, BRI AT LAEEDITONT, 80m & EBA 2 AHEREL
BEINTETWS(ZHIZD, 2010), EHERAREREIEH5kMT, EOEHEERBOM20km & LLEET 5 &
XBEMNMCABTH D, ESMAILEDOISABICOWVTIE, BEICHEE - HFRE(2009)%EARIFIN(2012)I1C & V) T
BRINTWVWED, ZOMERVRATLNLBONESZHDT—49,. BLUATORREEESA=IL/ON
TF—95BAWT., BIBOBN AT, BITICAWHhEIZIb#834.4~35.7°, H#E134.5~136.6"DE0
AR T2008E11AHNS2018FE3RETICHLE LK 2EREDHMETH D, —D2DA WX ALfFE KD BERIC
HMEOER SO TRIFISE Lt X WZXALBICEBORLH 2G5EIF10EUTOBEDOAERA W, 1V

N=I 3 VEBIFICBEWTIE, LULTDNRI A =8 RETERIT LT,

Kaganfi Mix K{E : 35°. ScorefED&m/ME : 0.9, 7'V v RADHESE : 164 L50LLF,

1)y ROKEX : x#10km, y&i10km, z#i2.5km

INS5MS5, ZEHERE)AEOERICOWTIK, ISHADETAHBEOELEFEL KARZHIC2.5kmICREL
1o BEEF - HE(2009)IF. FE, HA, MitEH10kmDIIFEREBANRE LD, 2.5kmRBERTRETE
DI, MBHEHIWICE VBEALRBOMER T -9 MBS THD, BIFTICKEL TIE. BloEkHE
HRDOD, RRIE LTI Y RKOKEIDESTODERABEIE., K7 —F&2EFEAL .

RIS O ZRARERADAMIE. AMEATE—BRNICRAFATHS, LHrL. BE—aHEBTOE
ik, HpRYERAEISGEVEROEITNEDMETHY ., RENABAGZEIEHT LHERAMPUTRVEIICRA
% (BRE, 2020), KIRAFILEBDBEDEDREERALEICE B &, PHIOARIIZ. R-—FAABLIT TR, EX
—JdtEABEICEBWVWTWS ZENEHIIIh TWS(ERE, 2020).

ARRDOER., BEE—BMIIBF[NEICH D, KRFILBOMEOERMDEDFERERDDOFAIE. FRE

10kmOMRUCEWVWT, R—BAABEIS, BER—ILAAMEIC, BRFETEYIC20°EER L TWe, £/, FHRMIET
HtAEERZD, BEEYICEEL TWBIBRIH o7z, ISHAMDLETFTABTOELICOWVWTIK, EE—
EHTESEN T, EORERENFABRONTVWTHELRVWOT, #HEIIR#ETH- -, —H. FiKHiE
TIHRLYURWBRTERELBEZ VDT, ETARATOELEHETE 2, TORER. HENLAELLETRT
BN HBZ b DN oz, —HlE LT, ARFILEDHEDERERDILHFL40kmDH A SEAIZ20kmIh
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-2 EEOME TIL, FEMNT7.5. 10, 12.5kmERL A ICON, ISAAMABEETEY ICEERL TW:, AE
I3, REEES LTHEIEY OABEEE LEA, 7.5kmTE-10F 72 1E-15°. 10kmTIE10°, 12.5kmTi&
15°C¢H > 7=,

BAERAAMOAEDETL 2B ERITERICOVTIE, FLWDIHESHBEL TITYFETH 3,
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In-situ stress at the basement under Osaka plain(3) -Re-evaluation
using rock core samples with DCDA method-

*Kentaro OMURA', Akio Funato?, Takatoshi Ito®

1. National Research Institute for Earth Science and Disaster Resilience, 2. Fukada Geological Institute, 3. Institute of
Fluid Science, Tohoku University

BARISDRABDOEISAICETZT7T—4, BISEI100mEBZ 2FMWT—4 1, EHICEWNTH, D
RWRRICH DD, BH CTENSNABREFEOERIAT7 2RV MBS IEELELZBERAL, EREEOE VR
AT —9 %LV B<KEETEIEEBIELTERL. ARKRTI, —HlE LT, BIXRZRMHRAFRD, K
FRIFEFICH 2 REMFBEBEAFICH 1T 2 RABMRBRISDAEDHERERET 5. AHBHTIE, F7HR—I
TLELATRENS, RT7HR—ITLAIT7I MEEIN, I TIXSAAMUIHEEINTWSH (IH, b
EZSMEKRS2020) , Funato and Ito (2017, IRMMS) TREt S h, BIERMFICEEIhAZEBTCITER
HEHEHAL, J7Z®Z%E (DCDA%, Diametrical Core Deformation Analysisi%) %@ L T AEE#EL
7=. AT7EWETIE, HTTERHASERINE/IATH, ROBERICKUBEER T END, TOMHME
EREFRAL, AROREEREETEDETSELHET 2. KITHRICEY, 1000mEBZR 5 £ D AF
HEAIT7 T, FREOHMMEERAKREC, AT7EHEOBEHETELZZENRINTWVWS,

KBRAF DU TEER A (AL#834°39'45.92", Fi¥135°23'22.53", EHIRE2033m)DERIET 2R E
2035.5ma 7 & HREBIFHAL#E34°23'52.14", T#F135°17'01.24", #EEIEEMN1532m) ORI LUK HEEEL D
EE1202.4mBE L 1494.8mA7ICHEWVWT, HEIE, T0OEUEREBLAEEDTEH S D, ABICZE->TER
DA VHA—TRIZEEL, BRAITHEIISHRKICE SAWERRICEEZEFR L TWS Z EARSN, O
TEREDERTREEHIMT L. IS WA EAITOPKERE, SEHEE, BEINENSHEINZEMER
HHEAL, ISHEERDIZEZ S, ~60 MPah5100MPa%k A =S EE ko7, BED, EDORAL
BIRISTHEDHERELEART, KERFEER>TWSE., —ATRTHR—=ILTLAIT7I MDORESLIESN
FhLlE, ORI NAMICEENTHS. KREBREBAICEENHEHNEI D, 5%, EEITOEHD
BEODHEREAZEL TV A RITNERSBRWEEZ S,

AERZSNEZ, —HBIC, BRAHREOAHEREEAITERL, HOETARREERRL, FENES
LT, R7HE=ILTLA 2T MPEBEINNIE, RUBMBRGHDEE AL EEHICEHAARETHZ D
REINEHEDEWVWRZS.
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Experimental evaluation under hydrous condition on thermal
maturation of carbonaceous materials as a proxy of frictional heating
in a fault during an earthquake

*Keita IWAGAKI', Tetsuro Hirono'

1. Department of Earth and Space Science, Graduate School of Science, Osaka University

HEMSEY DBIZEE LT, MBHRICEEN 2 REYMOBRARRIGHZETOND. ZORISITEEDOERHKE
ICE 2 EEEROHEICLSAVWLONS, BEEERICHI ATENLBRIETHS. LHL, EROMERER
DB IZKTHEZINTWVWBRIZEDIDID ST, KNREYORAARRGICRIEFTHEICOVWTIRINE TRE
INTUVARLY, ZZTAMRTIE, PERKREDORLZ 2BOREY (BK, BEFRKR) AW, KEHICHS
ZEICEZEHAL, MBANEBAEZEREL, KOREYVWORAMEDEILANDTFEERERMNICIEE L7, INZARER
T, REW-KELL BZIRREE 2:1,1:4) , §—4 v NEBE (350,700, 1050 °C) , B=BEFRRERE
(40s,1,3,5h) #ZbIETHMRAEEL, DR, EREBEHABICEWT, K - SIVIADITICLDDF
BEDBFETo7-. TOHR, REW-KELHA2:11CH1F 5350, 700, 1050 ‘CTDA0F ~5EFREID AN

2, 1:41281F7%350°CTD1, 3, SEFEDMERIC K 2 BREREDBERRIC, KDBREICLZ2BERENRDLNA
Mhotz. Fh, SIVARDWICOWTIIIRERITHTH S, FADHDITORERI S, KIFKEYDEFARK
RIGICEEBAERIFEAVWEEZRD. ARRTREISICREBITPFOS I UDADOEREBEE R, ThET
BEINTEMEROERREIAIEES L COREYOEMR RIS %M 5.
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