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ROOM A

Room A | General session | S15. Strong Ground Motion and Earthquake
Disaster

[S15]AM-1

chairperson:Sayumi Yoshida(HANSHIN CONSULTANTS Co., Ltd.),
Ritsuko Matsu'ura(Association for the Development of
Earthquake Prediction)

9:30 AM - 10:30 AM ROOM A (Clock Tower Centennial Hall)

[S15-01] Investigation to estimate high-frequency limit of
Empirical Green’ s tensor derivatives (EGTD)
using aftershocks
*SAYUMI YOSHIDA', MASANORI HORIKE' (1.
HANSHIN CONSULTANTS Co., Ltd.)

9:30 AM - 9:45 AM

[S15-02] 3D Complete Nonlinear Methods for Soil-
Building Interaction Based on an Input Wavefield
*Masahiro lida' (1. University of Tokyo, Earthquake
Research Institute)

9:45 AM - 10:00 AM

[S15-03] Evaluation of seismic motion on a subsurface
level from the ground motion at a free surface
position without plane-wave incidence
assumption
*Hiroshi Takenaka1, Masanao Komatsu1, Tomotsugu
Watanabe1, Mitsutaka Oshimaz, Takeshi Nakamura®

(1. Department of Earth Sciences, Okayama
University, 2. Shimizu Corporation, 3. National
Research Institute for Earth Science and Disaster
Resilience)

10:00 AM - 10:15 AM

[S15-04] Estimation of the maximum seismic intensity of
each 250m-mesh in Japan for 1585-2018
*Ritsuko S. Matsu‘ura1, Takeo Ishibe1, Koji Iwasa1,
Mitsuko Furumura' (1. Association for the

Development of Earthquake Prediction)

10:15AM - 10:30 AM

Room A | General session | S15. Strong Ground Motion and Earthquake
Disaster

[ST5]AM-2

chairperson:Hongjun Si(Seismological Research Institute Inc.),
Yusuke Tomozawa(KOBORI RESEARCH COMPLEX INC.)
10:45 AM - 12:00 PM ROOM A (Clock Tower Centennial Hall)

Seismological Society of Japan Fall Meeting

*Hongjun Si', Mitsuko Furumura?, Ritsuko S.
Matsu'ura® (1. Seismological Research Institute Inc.,
2. Association for the Development of Earthquake
Prediction)
10:45 AM - 11:00 AM

[S15-06] A broadband source model of the 2018
Hokkaido Eastern Iburi earthquake
*Kaori Nagai1, Kimiyuki Asano1, Tomotaka lwata' (1.
Disaster Prevention Research Institute, Kyoto
University)
11:00 AM - 11:15 AM

[S15-07] Estimation of Inhomogeneous Attenuation
Structure, Source and Site Effects of the Western
Hokkaido Based on Block Inversion Analysis
*Yusuke Tomozawa1, Kenichi Kato1, Kiichiro Nojiri2

(1. Kobori Research Complex, 2. Hokkaido Electric

Power Company)
11:15 AM - 11:30 AM

[S15-08] Attenuation Curves of Bedrock Motions due to
Crustal Earthquakes in Japan and their Near
Source Characteristics
*Tomonori lkeura' (1. Kajima Technical Research
Institute, Kajima Corporation)
11:30 AM - 11:45 AM

[S15-09] Dynamic rupture simulation for moderate-sized
strike-slip fault considering spatial
heterogeneities on various initial conditions
*Hiroshi Kawase Kawase1, Jikai Sunz, Arben Pitarka3,
Fumiaki Nagashima1, Erilto' (1. DPRI, Kyoto
University, 2. Grad. School of Eng., Kyoto University, 3.
Laurence Livermore National Laboratory)

11:45 AM - 12:00 PM

Room A | General session | S15. Strong Ground Motion and Earthquake
Disaster

[S15]PM-2

chairperson:Hiroe Miyake(The University of Tokyo), Yosuke
Nagasaka(Port and Airport Research Institute)

2:45 PM - 3:45 PM ROOM A (Clock Tower Centennial Hall)

[S15-05] On the large peak ground motion observed
during the 2018 M6.6 Eastern Iburi, Hokkaido,
Earthquake
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[S15-10] Recipe for Predicting Strong Ground Motion on
the SCEC Broadband Platform
*Hiroe Miyake', Asako Iwaki?, Nobuyuki Morikawa?,
Takahiro Maeda?, Hiroyuki Fujiwara® (1. The
University of Tokyo, 2. National Research Institute for
Earth Science and Disaster Resilience)
2:45 PM - 3:00 PM

[S15-11] Moment- Area Scaling Assuming Constant Stress
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Drop from Small to Great Crustal Earthquakes
*Kazuhito Hikima', Akihiro Shimmura' (1. Tokyo
Electric Power Company Holdings, Inc.)
3:00 PM - 3:15 PM

[S15-12] Source Model of the 2008 Northern lwate
Intraslab Earthquake using Ground Motion
Records in Wide Area
*Shuji Kumagai1, Shinya Tanakaz, Kensuke Arai® (1.
Tohoku Electric Power Co.,Inc., 2. TOKYO ELECTRIC
POWER SERVICES CO.,LTD., 3. SHIMIZU
CORPORATION)
3:15PM - 3:30 PM

[S15-13] Pseudo point-source model with variable corner
frequency: application to the Miyagi-Oki
earthquake of 26 May, 2003
*Yosuke Nagasaka', Atsushi Nozu' (1.Port and
Airport Research Institute)

3:30 PM - 3:45 PM

Room A | General session | S15. Strong Ground Motion and Earthquake
Disaster

[S15]PM-3

chairperson:Naoki Hayashimoto(Japan Meteorological Agency),
Kenji Kanjo(Takamisawa Cybernetics Co.Ltd.)

4:00 PM - 5:15 PM ROOM A (Clock Tower Centennial Hall)

[S15-14] Utilization of OBS data for Earthquake Early
Warning
*Naoki Hayashimoto1, Jun Akutagawa1, Keishi
Noguchi1, Ken Moriwaki1, Masahiko Morimoto1,
Kuninori Okamoto1, Yuki Koderaz, Koji Tamaribuchiz,
Mitsuyuki Hoshibaz, Takeshi Nakamura3, Takashi
Kunugi3, Shin Aoi® (1. Japan Meteorological Agency,
2. Meteorological Research Institute, 3. National
Research Institute for Earth Science and Disaster
Resilience)
4:00 PM - 4:15 PM

[S15-15] Application of the Japanese Earthquake Early
Warning Method (IPF method) to the 2018
Hualien earthquake in Taiwan
*Masumi Yamada1, Dayi Chenz, Koji Tamaribuchi® (1.
DPRI, Kyoto University, 2. CWB, Taiwan, 3. MRI)
4:15 PM - 4:30 PM

[S15-16] Estimation of fault geometry to obtain an
accurate seismic intensity in real time
*YING XIAO', Masumi Yamada® (1. Key Laboratory of
Earthquake Engineering and Engineering Vibration,

Institute of Engineering Mechanics, China Earthquake
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Administration, 2. DPRI, Kyoto University)
4:30 PM - 4:45 PM

[S15-17] Is Mw so useful for earthquake early warning? :
from viewpoint of real-time prediction of ground
motion
*Mitsuyuki Hoshiba' (1. Meteorological Research
Institute, JMA)
4:45 PM - 5:00 PM

[S15-18] Importance of the high-density observation for
seismic strong motion disaster prevention
*keniji kanjo1, isao takahashi1, yoshinori shinohara1,
rami ibrahim' (1. Takamisawa Cybernetics Co.Ltd.)

5:00 PM - 5:15 PM
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ROOM A

Room A | General session | S15. Strong Ground Motion and Earthquake
Disaster

[ST5]AM-1

chairperson:Takashi Furumura(Earthquake Research Institute,
The University of Tokyo), Kotoyo Tsuchida(HANSHIN
CONSULTANTS Co., Ltd.)

9:15 AM - 9:45 AM ROOM A (Clock Tower Centennial Hall)

[S15-19] Propagation of distinctive Love-wave pulses in
continental and oceanic environment
*Takashi Furumura', Brian LN Kennett? (1.
Earthquake Research Institute, The University of Tokyo,
2. Research School of Earth Sciences, Australian
National University)
9:15 AM - 9:30 AM

[S15-20] Strong Motion Estimation based on Presumed
Velocity Model of Yokote Basin
Keita Sato1, *Shinichi Matsushimaz, Florent De Martin®

(1. West Japan Railway Company, 2. Disaster

Prevention Research Institute, Kyoto University, 3.
French Geological Survey)

9:30 AM - 9:45 AM

Room A | General session | S16. Subsurface Structure and Its Effect

[S16]AM-1

chairperson:Takashi Furumura(Earthquake Research Institute,
The University of Tokyo), Kotoyo Tsuchida(HANSHIN
CONSULTANTS Co., Ltd.)

9:45 AM - 10:30 AM ROOM A (Clock Tower Centennial Hall)

[S16-01] Seismological bedrock waves derived from site
amplification factors by the generalized spectral
inversion
*Eri Ito", Kenichi Nakano?, Hiroshi Kawase' (1. DPRI,
Kyoto University, 2. HAZAMA ANDO CORPORATION)
9:45 AM - 10:00 AM

[S16-02] Feasibility study on inference of the phase
velocity of Love waves from horizontal array
microtremor recordings by MLM method
*Kotoyo Tsuchida', Masanori Horike', Kouji Yamada',
Masaki Suehiro’, Sayumi Yoshida' (1. HANSHIN
CONSULTANTS Co., Ltd.)

10:00 AM - 10:15 AM

[S16-03] Estimation of Velocity Structure Model in the
Tsugaru Plain Using Microtremor Array
Observation and Strong Motion Records

*Kimiyuki Asano1, Tomotaka Iwata1, Kunikazu Yoshidaz,
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Michihiro Ohori3, Ken Miyakoshi2 (1. Disaster
Prevention Research Institute, Kyoto University, 2.
Geo-Research Institute, 3. Research Institute of
Nuclear Engineering, University of Fukui)

10:15AM - 10:30 AM

Room A | General session | SO8. Earthquake Source Processes and Physics
of Earthquakes

[SO8]AM-2

chairperson:Ryosuke Ando(University of Tokyo), Akemi
Noda(NIED)

10:45 AM - 12:00 PM ROOM A (Clock Tower Centennial Hall)

[S08-01] Numerical experiments for estimating evolution
of long-term slow slip in the Bungo Channel with
Ensemble Kalman Filter, using GNSS data
*Megumi Fujita1, Takuya Nishimura?, Kazuro
Hirahara3'4, Mamoru Hyod05, Shin'ichi Miyazaki1 (1.
Graduate school of Science, Kyoto University, 2.
Disaster Prevention Research Institute, Kyoto
University, 3. Institute of Education, Research, and
Regional Cooperation for Crisis Management Shikoku,
Kagawa University, 4. RIKEN, 5. JAMSTEC)

10:45 AM - 11:00 AM

[S08-02] Earthquake generation scenarios based on a
mechanical model using geodetic data
*Akemi Noda1, Tatsuhiko Saito1, Eiichi Fukuyama1'2

(1. National Research Institute for Earth Science and
Disaster Resilience, 2. Department of Civil and Earth
Resource Engineering, Kyoto University)

11:00 AM - 11:15 AM

[S08-03] Dynamic rupture simulation of the 2019 M7.1
Ridgecrest, CA, earthquake: Effects of 3-D fault
geometry
*Ryosuke Ando1, Yosuke Aoki2, Makoto Otsubo® (1.
School of Science, University of Tokyo, 2. Earthquake
Research Institute, University of Tokyo, 3. National
Institute of Industrial Science and Technology)
11:15 AM - 11:30 AM

[S08-04] Comparison of Source Location Methods: CCF-
based SSA and ASL
*Theodorus Permana1, Takeshi Nishimura1, Hisashi
Nakahara' (1. Tohoku Univ.)

11:30 AM - 11:45 AM

[S08-05] Frequent observation of identical onsets of large
and small earthquakes
*Satoshi Ide' (1. Department of Earth and Planetary

Science, The University of Tokyo)



Tue. Sep 17,2019 Room A

11:45 AM - 12:00 PM

Room A | General session | SO8. Earthquake Source Processes and Physics
of Earthquakes

[SO8]PM-1

chairperson:Saeko Kita(Building research institute), Suguru
Yabe(AIST)

1:30 PM - 3:00 PM ROOM A (Clock Tower Centennial Hall)

[S08-06] Enhanced dynamic triggering of a shallow slow
slip event in the Nankai subduction zone due to
the overlying sedimentary wedge
*Satoshi Katakami1, Yoshihiro Kanekoz, Yoshihiro
Kaneko' (1. DPRI, Kyoto Univ., 2. GNS Science, NZ)

1:30 PM - 1:45 PM

[S08-07] Scaled energy estimation for shallow slow
earthquakes in the Nankai trough
*Suguru Yabe1, Takashi Tonegawaz, Masaru Nakano?

(1. AIST, 2. JAMSTEC)
1:45 PM - 2:00 PM

[S08-08] Slow earthquake signals in the microseism
frequency band (0.1-1.0 Hz)

*Koki Masuda1, Satoshi Ide1, Kazuaki Ohtaz, Takanori
Matsuzawa® (1. Department of Earth and Planetary
Science, The University of Tokyo, 2. Disaster
Prevention Research Institute, Kyoto University, 3.
National Research Institute for Earth Science and
Disaster Resilience)

2:00 PM - 2:15 PM

[S08-09] Detection of shallow low-frequency earthquakes
beneath the Japanese Islands
*Junichi Nakajima1, Akira Hasegawa® (1. Earth and
Planetary Sciences, School of Science, Tokyo Institute
of Technology, 2. Research Center for Prediction of
Earthquakes and Volcanic Eruptions, Graduate School
of Science, Tohoku University )
2:15PM - 2:30 PM

[SO08-10] Focal mechanisms of deep-low frequency
earthquakes beneath Zao, Iwatesan and Hijiori
*Genki Oikawa', Naofumi Aso', Junichi Nakajima' (1.
Tokyo Institute of Technology)

2:30 PM - 2:45 PM

[SO8-11] Interactions between the intraslab earthquakes
and episodic slow slips beneath Kii Peninsula
controlled by fluid migration
*Saeko Kita1, Heidi Houstonz, Sachiko Tanaka3, Youichi
Asano3, Takuo Shibutani4, Naoki Suda® (1. Building
Research Institute, 2. USC, 3. NIED, 4. DPRI, Kyoto
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University, 5. Hiroshima University)

2:45 PM - 3:00 PM

Room A | General session | SO8. Earthquake Source Processes and Physics
of Earthquakes

[SO8]PM-2

chairperson:Takehito Suzuki(Aoyama Gakuin University), Naofumi
Aso(Tokyo Institute of Technology)

3:15PM - 4:45 PM ROOM A (Clock Tower Centennial Hall)

[SO08-12] Inertia term governs displacement of stick-slip
experiment
*Shinichi Oba’, Yuta Mitsui® (1. Graduate School of
Science and Tecnology, Shizuoka University, 2. Faculty
of Science, Shizuoka University)
3:15PM - 3:30 PM

[SO08-13] Paradox in Rupture Propagation Velocity
*Eiichi Fukuyama'’?, Shiging Xu', Futoshi Yamashita'

(1. Nat'l Res. Inst. Earth Sci. Disas. Res., 2. Dept. Civil

and Earth Resources Eng., Kyoto University)
3:30 PM - 3:45PM

[S08-14] Understanding of temporal evolution of the eddy
viscosity in porous media and its seismological
implications
*Takehito Suzuki' (1. Aoyama Gakuin University)
3:45 PM - 4:00 PM

[S08-15] Numerical simulation of earthquake sequence
on rough faults
*So Ozawa1, Eric M. Dunham? (1. University of Tokyo,
2. Stanford University)
4:00 PM - 4:15 PM

[SO8-16] Earthquake triggering by dynamic and static
stress changes
*Shingo Yoshida1, Takuto Maedaz, Aitaro Kato' (1.
Earthquake Research Institute, Univ. Tokyo, 2. Hirosaki
Univ.)
4:15 PM - 4:30 PM

[SO08-17] Rupture simulation in a temporally stochastic
stress field
*Naofumi Aso', Ryosuke Ando?, Satoshi Ide? (1. Tokyo
Institute of Technology, 2. University of Tokyo)
4:30 PM - 4:45 PM
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Room A | General session | S15. Strong Ground Motion and Earthquake Disaster

[ST5]AM-1

chairperson:Sayumi Yoshida(HANSHIN CONSULTANTS Co., Ltd.), Ritsuko Matsu'ura(Association for the
Development of Earthquake Prediction)

Mon. Sep 16, 2019 9:30 AM - 10:30 AM ROOM A (Clock Tower Centennial Hall)

[S15-01] Investigation to estimate high-frequency limit of Empirical Green’ s
tensor derivatives (EGTD) using aftershocks
*SAYUMI YOSHIDA', MASANORI HORIKE' (1. HANSHIN CONSULTANTS Co., Ltd.)
9:30 AM - 9:45 AM

[S15-02] 3D Complete Nonlinear Methods for Soil-Building Interaction Based on an
Input Wavefield
*Masahiro lida' (1. University of Tokyo, Earthquake Research Institute)
9:45 AM - 10:00 AM

[S15-03] Evaluation of seismic motion on a subsurface level from the ground motion
at a free surface position without plane-wave incidence assumption
*Hiroshi Takenaka1, Masanao Komatsu1, Tomotsugu Watanabe1, Mitsutaka Oshimaz, Takeshi
Nakamura® (1. Department of Earth Sciences, Okayama University, 2. Shimizu Corporation, 3.
National Research Institute for Earth Science and Disaster Resilience)
10:00 AM - 10:15 AM

[S15-04] Estimation of the maximum seismic intensity of each 250m-mesh in Japan
for 1585-2018
*Ritsuko S. Matsu'ura1, Takeo Ishibe1, Koji Iwasa1, Mitsuko Furumura' (1. Association for the
Development of Earthquake Prediction)
10:15 AM - 10:30 AM
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Investigation to estimate high-frequency limit of Empirical Green’ s
tensor derivatives (EGTD) using aftershocks

*SAYUMI YOSHIDA', MASANORI HORIKE'
1. HANSHIN CONSULTANTS Co., Ltd.
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TELAREEHFEAVEGETHS. — KIS, REONSVWHEDER/IASA—9E5—BMITRET D2 &I
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© The Seismological Society of Japan -S15-01 -



81 5'01 Seismological Society of Japan Fall Meeting

© The Seismological Society of Japan -S15-01 -



81 5'02 Seismological Society of Japan Fall Meeting

3D Complete Nonlinear Methods for Soil-Building Interaction Based
on an Input Wavefield

*Masahiro lida'

1. University of Tokyo, Earthquake Research Institute

1. F HEHBTEELERAY (AREMLUT) REREETICERYED 72oHic. ANBERES CRED
GELTVWBRE) ICED<, IRTEY—MBHEEFRBITEZRE L, ZT0OH—5& LT, KEHMEY
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H5,

AT TIE, SSICERESEMOMBIERFEEEAL, BEEHLEET D, BITEOMREHRT 570
12, XFYaAThoEmEthEohEHmFI Y2 — MRCOEIL &, RREDIBIIREBOHBRCE /L & K&
Y., O3T—A0@ENEERT 5, 2L T. RRZDEMIXEBOABRCEILOT —RA%ERAT 5 [3],

2. B H1O3IXRTHEERRICEWT, LHBEEEIETEEDTAKWET IV, BEBMICKZ 5Nh % EiE
IEAETH B, MIZEBRER. TIIEAKRER., TETIEESNhSE, HRE. T2 TIRERT 3,

3. MERIGE AFRICKEILS. 3HMAOATEENGICE D, 3RTIHGEHHMBETEAFERL T, RRZED
BT XBOBHESANSICESWT, 192 3FARMEM=8.1)IC &k 2EH. FEEF. TIRNLHhBES %2
L 7= [4].

IR BT, HhEEFOREIEH T YRS RLRD >, RRIEHBTIZ. ZORIMETICE>T. RE
BROIREAEHHTRELL Ao,

4 FERPMBICE T ZEMEE AFRTIE. T, ERMMBICENT, SEERCEIN DI RFEEFRA
T aRkY 5. BY) (EWMBEEM) X SLVERVERZT S, 1EOHER. MEICEVWTREIRE
TEAREMENDH D,

SRKIEHERICEH 1T HEMGE RIS, RIRIEHBBICSWT, BULELDOHEMBEFRENZERT 5, &
MDISEE, EOOTRKELRD, LHBEOEBEMETAMNERD &, 1BEETFICKERREICE
%, MIIFE—XVF2R2E. AmAL8MODBRIELEBE., 2mICUEY 2MBLZELZDLDOBICEWTH
3ERT 2, MEBTDRCEILTIE. BYEAENRRICBBOXRELBEFICENTZ2OT, 1ETRELER
ERAPEAMADRETZEEZIONS,

6 FEmEfGm MD2DO207 —A T, KEINRLBLIEMEENFONLY, ZITRAERYT S, Tk, BY
DIHEIC, BEEHORKERER SNV, BMEXEYICHEEL. FICHBRCELNDRHREZEICERIATE X,

SE3HEk [1] lida (2013). Int. J. Geomechanics, ASCE, 13(4), 430-440. [2] lida (2017). Int. J.

Geomechanics, ASCE, 17(3), 04016081. [3] lida (2019). Int. J. Geomechanics, ASCE (submitted). [4] lida
(2016). Int. J. Geomechanics, ASCE, 16(1), 04015026.
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Evaluation of seismic motion on a subsurface level from the ground
motion at a free surface position without plane-wave incidence
assumption

*Hiroshi Takenaka', Masanao Komatsu', Tomotsugu Watanabe', Mitsutaka Oshima?, Takeshi
Nakamura®

1. Department of Earth Sciences, Okayama University, 2. Shimizu Corporation, 3. National Research Institute for Earth
Science and Disaster Resilience
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BEWERAZREL T, ROEEMEFHOR AR ANMESHPLELRMBME (FIZIEX. 2RTEFTETIL
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J#Ya—2av L TELNDEE (—ED IRWMNALEREREE ) #ihdhoEmKERIcaY
Jx)a—ray (ARKEESTHITE) $5£0T (BREMESICHIGLE) hhthEESNMESNE, X
A ERREREE —ESETIhE. ThasitdoERE0R (S0BEIE. AAOMEE’RELMFDE
TDm) THREICERATE %, BMEFOSEICIE. BREZSOCHTESEETIVE LTKERBEBESRAT
i, reflectivityix (BEBULIRBUECEERBEDERE) REDOEBITMABRFETHAREAR X CHETETH
%, ¥, WPORDMEEE FFIKETERE (WThEINARyEY MEEZED) ICORET D EHHRER
DT, MADEREFICERBERATEITEAWVWS I EICKY, AHREEET DI ENTE S,
ZORERE, TEHREAREZRETZ &ML, BRETLOTHEEDANMEE 4K ET DI ENTE
%, ARERTIE, HRICE T 2EHEMEEH SHAPICE T EANMEE (ASHR) 25 ET2EEMALFIESE
REEERICL > THRT,
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Estimation of the maximum seismic intensity of each 250m-mesh in
Japan for 1585-2018

*Ritsuko S. Matsu'ura', Takeo Ishibe’, Koji lwasa', Mitsuko Furumura'

1. Association for the Development of Earthquake Prediction

INET, MFHEHIGES, AHOREMEORBEN LT ZERL T, BRI - 2T - REOHETE % RHEMIC
ZEHEL [e.g. AT - WH(2018)], L2 DERMEICL > THEFOHI A HESI NS IE, 250m

Aw T all EDDEBETS000m U EEEINTULS [e.g. Matsu’ ura (2017)]. RERBERE - miEHER S
BN T LTVWARVWMEMEBERINTVLWEEDD, ZND8000R=NDH &, Miyazawa and Mori
(2009) IC & 2HES00FEH DO MDBREFRAEELFRHE ICIE, KELARBELDH 5.

=i, HMEDBREMw, BRY A 7, HARDAVS30EBEETIETDASIDERES, 526N, R
DEHAEEAFATE 2HEAKXNTE L [Matsu’ uraetal. (2019)]. ZDHKIF, KBOFEL, RAXDK
TR CHEECHIEEEFLSEINTEY, —OERMITIHEENMMELR . EEOEIDRBE TN
WEDLZDEE AR,

ZZ T, J-SHISD250m * v ¥ 2 MAVS30D1E, KRUCAMPET L [Hashimoto et al. (2004)] #FIfH L 7-EXR
REH D& 250m X v ¥ 2B TFOPACKUPHSR S 7O LEFES #HAEL T, 1585FLUE2018FE X TICHAT
FHEELEMEBULEDHMEICLZEADEX Yy 2 BOEEAHE L. HEICAWER

&, 1884F~1922F(FFiE (1999), 1923F~2018FIIR[KRFERNYOY, I SICHEICWE - Al
(2018) R EEKICEET 2EBDRET AN A T=. 1585FH 5 1884F £ TIIMHE - 1TH (2010) A & DEtH D AR
iR [e.g. Matsu’ ura (2017)] ZMICEEDH ST ED, KBHTOMG.8LL EE I B RMMEIEFIESE - IH
(2013) A S EZICERBLUVEREBZMBHR L THW:. FAELZAYOJTIEIRTERRFMAEZ STV
520DT, MwiFRERIM&E V0 2hEWeRELE. FRALABEHERNIE, Mw7.5ULEIREBREN, S DREE
BERAWSs0T, TBAROHMEFEE] FICRINEEREEZSE L LE.

Z5L T, 1585FLBA4FEROBMOAMEICEL S, EXy V10BEFRAEEOLEHERIEONE

(K1), LBED7=IC, 1585FRIEMBELIE288FEEDERN SH2HETORFRADEEDHHH
[Matsu’” ura (2017)] Z39. L TLEHEROANE L K ROVEBDIE, BIZIXT1894FRE

, 1952F &£ 2003F+HHESE, LBERBOERMED & 5 REFAELRE L M MEBELH S WERT

RELLHMEBICLISEEY, REME - @HHE - RIME - R AR EFEHHE L Z0RO—FEDB L

WIBRTOMER E, SERUBOARMEICL 2EEN’RFRARELM>TVWAHETHS. ZOMTEHERIRSE

BLTWS. ERINELHMEOEET—4, HESNLZERHEDOER, BT -9 0FHINLEE

HEXHIHEEICIKABLTSY, 32 —BLTWSZENHEETE /. —4A, Miyazawa and Mori

(2009) CRAB&L YW EL R3FhEILMIZ, ZOHEMTIEEESSULEICARSRL. B5DEREARED £ < #

BELTWAWEEATH Y, BER/UTFAMBEOKRIEICIITRAETHEIEERLTWS.

EEICHTOHMBOXEBRIAZVDOT, BEMETFT—92HAVWTEREELZTORE, BRbROHBBOME
ERIFAARTHS. HICHBORXEZHETEIREDRE CTHENRE> TLWHIERMEORETRITN
iE, BERRWLEEFAORILICIFEALZVWI ENEHZ. REBAOFARRAHNE, SEDOLD BL2E
HERKEE ZWICHABRICERTRELRDOT, HMEDOIRIENATETHS.

ARG EFAEFREERBOTMEEETRO—EE L TXHHFEAD SDERFICE > TERES .
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Fig. 1. 250m-mesh areas estimated to be experienced 5.5 or larger Japanese Instrumental Seismic Intensity in 1585-2018.
Upper figure shows the maximum intensities experienced in the early modern [after Matsu’ura (2017)]. Intensities due to

1854 Ansei Tokai and Nankai earthquakes and some known historical large earthquakes are not yet included in the upper map.
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Room A | General session | S15. Strong Ground Motion and Earthquake Disaster

[ST5]AM-2

chairperson:Hongjun Si(Seismological Research Institute Inc.), Yusuke Tomozawa(KOBORI RESEARCH
COMPLEX INC.)

Mon. Sep 16, 2019 10:45 AM - 12:00 PM ROOM A (Clock Tower Centennial Hall)

[S15-05] On the large peak ground motion observed during the 2018 M6.6 Eastern
Iburi, Hokkaido, Earthquake
*Hongjun Si', Mitsuko Furumura?, Ritsuko S. Matsu'ura® (1. Seismological Research Institute
Inc., 2. Association for the Development of Earthquake Prediction)
10:45 AM - 11:00 AM

[S15-06] A broadband source model of the 2018 Hokkaido Eastern lburi
earthquake
*Kaori Nagai1, Kimiyuki Asano1, Tomotaka lwata' (1. Disaster Prevention Research Institute,
Kyoto University)
11:00 AM - 11:15 AM

[S15-07] Estimation of Inhomogeneous Attenuation Structure, Source and Site
Effects of the Western Hokkaido Based on Block Inversion Analysis
*Yusuke Tomozawa', Kenichi Kato', Kiichiro Nojiri2 (1. Kobori Research Complex, 2. Hokkaido
Electric Power Company)
11:15AM - 11:30 AM

[S15-08] Attenuation Curves of Bedrock Motions due to Crustal Earthquakes in
Japan and their Near Source Characteristics
*Tomonori lkeura' (1. Kajima Technical Research Institute, Kajima Corporation)
11:30 AM - 11:45 AM

[S15-09] Dynamic rupture simulation for moderate-sized strike-slip fault
considering spatial heterogeneities on various initial conditions
*Hiroshi Kawase Kawase', Jikai Sun?, Arben Pitarka®, Fumiaki Nagashima1, Eri Ito' (1.DPRI,
Kyoto University, 2. Grad. School of Eng., Kyoto University, 3. Laurence Livermore National
Laboratory)
11:45 AM - 12:00 PM
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On the large peak ground motion observed during the 2018 M6.6
Eastern lburi, Hokkaido, Earthquake

*Hongjun Si', Mitsuko Furumura?, Ritsuko S. Matsu'ura®

1. Seismological Research Institute Inc., 2. Association for the Development of Earthquake Prediction

1. IZC®IC

2018F9H6RH ICFH4A L 72t/ ERBIRREME DR IC. EXREERH10km~20kniZE D ERICEWERIREZZ 8T
ZHOBELHENMESNTWS, ITNSOEBIEEFICIE. MBREERICEWT25kmEICR>TWBICE D
OS5, RAMEE TI3004ILEE (IBUHOTERERAIR) . XAEET150401 Vi (IBUHOIEEER A
M) OKXIREMEFHEESENTS Y, ERBEDICSIF2HMEFAKREN > ENRIN, HEREDRR
EMESOTWD, AR T, ThoDEBERHFEZIML T, WEEBEMBARFHEOHE AN SMEREL
5L-thEEDREABEOSMCTEZIEAENELTWVWS,

2. 7%

MEHCAWEEERSKIL. K-NET. KiK-netCHRELNERIEHZD S 5. MEXEIERH (FD) H300kmLAR®D
EDE L7, BEERE LAHEHEBER. KRAIMEE (PGA) EHAEE (PGV) T. ZTOXRDAHIFHRE
KROMEFHFARNICHHLET, (1) KE2HRIDIEREVWADME, (2) KE2EDDNRY ML FE I
(3) ZOFEHE. (4) SCTIBRDRERNSVNR—IEHORKE. REELE, —H. HMESSEERD
AEICAVWEBET VG, EBXHERICEZMBET L EKIKRFERESOLDITREVWAICTSLLT
25km~A5kmDEHEICH BED & LT, BHBICAWHEBEDOY I =F1— FREIRTICE UM, I36.6. M, &
6.7& L. BRFESIE37kmE L7z,

3. WEIHE

AMETIE, ERTRESIN TV S ELMBEFAR EBALHFOKEZFHEL. BEOFHENRE/NEW
SODHBEFARERERL., SAEE FABOLERFZ1To7D X2, TOEEZRAVWTAIKRE

PGA. PGVDEMICDOWTER%Z1TD, 8. BEZHEISRICIE. ThEThOMEFBFARNICHDETY
BRAANZ A= %5Z, SHICZOHBHFAXTHVWOSN TV S BRI THARHZMIE L .

4, #HR

ERTREINTWSEAMEHFAR E ERRHEOKRE=LEEL. TOREDEHEE KD, TORK
R, IHREDHEL/NEH >3 DDMEEFRIRILKanno et al. (2006, KannoO6 & BET), & - )|
(1999, SM99) R U'Morikawa and Fujiwara (2013, MF13) IC&3EDTH o7z, INSDHMESHFRIR
DFENE & BAME D LLEBMRET DIER ZPCGVERFIC L TR 1 IZR Y, D EERIEFRE S BAMEDLLE., T
BRECSHHOEREEINETNRLTSY., LEROHOALICHESFARXDEHRERLTWS, BB, Thb
DOE®D > 5, Kanno06&MF13M2RICD W TPGVIZKFE2EA DAY ML, [|RBBEIEZH TRV,
300m/s& V,,,350m/sDEDTH D, SMINCDWTPCVIFKE2RAD D bREVWHDIE, RRUABIFV,,,
600m/sTH D, M1H5, WIFNOFERELZEMTIIHEF TN & BB EOESITLEM K WD, EER
BTIIBRRFIITAELAREC L@B &M DI o, FI T, MIBREIES (FD) A35kmi2ELLRDE
BIEEER & KannoO6XIC K 2 HREEHE - RE (2005) ICKYWRARI MILA Y NR—=Y 3V TROLNI-HER
BEYHSDIBERE OBRREZRAN, ZOBRIC, BFiE - RE (2005) IZ& 2I1BEEDOEHI0.5#~1.6MWD
EYBIREEPCGVERIGT 25D & Lz, ZDRR., FHBEENAKEWVEEERENRKZVWIEHRZTS
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. RIBOKE WERARSIORBMBORLENAOND I LTRSS N,

SE

Kanno et al. (2006), BSSA;

K[IRFF. http://www.data.jma.go.jp/svd/eqev/data/mech/cmt/fig/cmt20180906030759.html;
E L #hIBRE, https://www.gsi.go.jp/BOUSAI/H30-hokkaidoiburi-east-earthquake-index.html;
2 - RE(2005). BEMERN1112;

Morikawa and Fujiwara (2013), JDR;

g - 2)11(1999), BABERZXEERMIXE.

B
K-NETRUKIK-net DRSS B Lo, AFIRIEXEBREED SOBHELTHS [HEAEHRIERE
OIFMMETIEEE] O—He LTEBL A, BLTERECHBERLETET,

PGV 10° PGV 10°

PGV

8280
o
o B0

Peak Ground Velocity (cm/s)
Peak Ground Velocity (cm/s)
Peak Ground Velocity (cm/s)

10 10 10
Obs Obs
= Kanno06 ——MF13
10' 10° 10° 10’ 10° 10° 10’ 10° 10°
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3 3 3
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A broadband source model of the 2018 Hokkaido Eastern lburi
earthquake

*Kaori Nagai', Kimiyuki Asano', Tomotaka Iwata'

1. Disaster Prevention Research Institute, Kyoto University

2018F9H6H3BF74ICMj 6.7D201 8FALBERRIRREFMENFKE L. [IRTICKZEROFEZ1EH937
kmTHY, WWEFAEZEES (2018) IC&Ld &, ZOMBRMEOERE 2SO TIX, BEORESICES T
RN OMEL Y ERVNEMTES K OMEFENRONS. LA >T, SEOLD ICERMNELS, B
DEH R TERAIRIEA 100 cm/sICET 2 LD WBEFEZ -5 LHEOERFEE, OO RIC
BIIBEBOHMBOINDZETVNEMBIEIIEETHS.

ZOMEDEREEICH FZEROBRELFICIE, WIEFHBRINSDEESKICHEE, 3DDEELRENIRS
N, BUAIRICE > CREBOIRIBLLCERENER > TWS. TNTNOREIEEENE KB

(SMGA) [Miyake et al. (2003)] THAE L EREL, BEEOIERZZHAIY, Asano and Iwata
(2012)DAEICEL W ZNEFNDREE A £ L 7-SMGADTRIRFB RICDOWT, BRICHT 2R MAE, B
Z%#E L. MBEIE, X5 - 820 (2019) ICL2MEBERHFLAAVEERI Y NA—Ya vy THLWLATW
Z3DDEDLERINDEDESEIC L. TOHER, SMGAT (RUDERIE) OIIERASRITERDONS
kmES, SMGA2DIKIERIASIZERDIM14 kmiEg, SMGASDIFIEBIARIFERDIS kmibIChIE L, IBICHK
BARIA L EHEINEZ. ZOBWIBROERDEFMIE, X - AH (2019) ICLZERSI vN\—=Y 3y

D, WIERRAH SHSMWRICERIENAE > TEAICER L, WERAISHN1TREIRICIN CHIENMEEL
EWHYREHBESBENIC—HT B. SMGA1, SMGA2DELICIFFNEFNTRTEEET47004 & K-NET
HKD126AF7EL, EBLEEWHKSD T100 cm/s%BA 2 KIRIEA 08k L TW5. £/ASMGA3IE, ERERMA
DK-NET HKD103 & KiK-net HDKHO1 T&RAI S M7= RE R EWR 2 I B 17 2R/ NIV A EE b Lz &
EZbN, ThZTNOREORBOFHEMNIGLTVWEEIICRAS. 128, 47004 EHKD126MD 2= I
BT 2 FEMICIZ B OIFRHRBEDOHEN RSN T WS,

#EE L 7= BIRFAIAR = & K-NET, KiK-net, RRFEEFTORERHFEZAWVT, RIS Y —VBEEE [rikura
(1986), A& - #(1997)] IC& W EFEEE 2 BRI 2SMCGAETILOEELAHAS. FIC3DDFE A &
(BRI ISMCAETILOHEICL > THARIEDREFOXRREREZ 61T, HELAELZETILEAWT
DGR EDOHENRONZBARICH T2 EREER LRETE1TD.

S

ARRICIE, ELFREFEALKEBRZRMARAK-NET, KiK-net, IRTEESTICL 2BELZKEZFERAL X
L7, EEBABERMARMF-netE—X Y M TV VILEE, [IRT - XHRZRICLZ2—TEBRZFRALX
L7, BBLTRSBLEFEY.
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Estimation of Inhomogeneous Attenuation Structure, Source and Site
Effects of the Western Hokkaido Based on Block Inversion Analysis

*Yusuke Tomozawa', Kenichi Kato', Kiichiro Nojiri2

1. Kobori Research Complex, 2. Hokkaido Electric Power Company

1. EL®IC

ILBETIRENUNFREY 272D, BERBENMIETIRLBLVITREENEAONS, £I T, FK30FILEEE
REEMEZSCIBEA CRE L/ARSRARRZ NE L. BREYE. GEEREE. U1 MEREEZ
TOYIAYN=Ya VEBIICEUHE L, ZOK, GESRFEICOVWTREBNATYERRBEEH

E L7z,
2. 7%ty b
K-NET, KiK-netR OGAMMEE B R CEAI I N/ZItEEmIBCRE L AHMEOREEAGKH A INEL -, BHKOD

BERMZLUTICEITS, 2018F10R3THXTICRELAMEZNRE L. MIZ4500 L& L. BRZRES
(FAbEBRRIR R AR IR O RIRE TIE40 kmEl%k, T OMORE TIE30 kmElike L, 2L, BREIEMEG
WRAE L, BIREEREIZ200 kmBATF & L7, K-NETERER(IE, HERDIFIFTAL DB %Z BT 2 DR AME
EAN=ZmH4a & 512200 GalLA TDEREk%E AL, KiK-net& REEARIFtPERRIRSZERA WL, 1~
N=T 3 VEReRESEDLOSBARULOEE N EONTWVHHE, SHEUELDOREENMEONTWEE
BRZENRE L, BURIRHFORESMZHE L. BE LBRRHRIE. 40ME2078A R D27985EH TH
%,

3. BFE

WREBISENILUD D BIEERE TR EEENERTH D EAFEINDE, ZDLDAREEICEVWTLESE
THELRQEZIRET S I &IE. FARFICHEINIERFMHEE Y1 MEBFMICREZE LCSIHE 2 ERER

%, ARFTIE. KZEIED (2019) OFEEAVWTEERBREEOSRELEESE E ZNICE DS REER
RIBEEHE L7, BARRERE. MEED (2014) IV, SHERRIEMX =100 km Tl ¥ =1.0. X >
100 kmTI&20 kmZ & DEEBESEFE TR E D » ##HE L, =L, 7 IC1.00 LR%EKIT 7=,
KiK-net#iig (HDKHO5) #EAEEARE L GEEL. TOEBBESFMEAHREGE L TERBEE YA b
IO ML — KA 75 H L7z, HDKHOSTIEEMIEN (2014) ICL2RBELHMBETLIESNTS
Y, e SMBOSKEEE EBEXZENEN1.882km/s. 2.33g/cm’T#H 2, MEHEBIELF TIES v
E—4 Y AtbaZEE L THIE L, e RAEDRRIEIER (E+F/2E) #HEREMLE L.

TOv oA NR=Sa VBT, 2$70v 991 X508 %08 AECHREL. KEBEOFRYERREES
KO, I, BAINTOY IH A X50.4°x0.4°, 0.2°x0.2° & BREMIC/NE < LT, & VERAREE REE
EEHEE L7,

WELEERARY MUK L Tw?ETILE Y TIRDE, REOKEQME TR ORI E R
0.2~20 HzDARIZA—F —BRBfcHETNRWATREMNH 272D, HEE—X Y MM &EF-netTARINT
WBIBEICEE L TfcDHZHE Lz, M ZEE L DIZFERI0FILBEERRBMBOAREDOHATHY ., D
L DHETIEM, & fcDmA ZHEE L 72,

HESNAEEPEICERT 5. BEEVCBHILZ SURE TIXlow-QAME S e, TA30F BB
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HEpEDEREDL S ESREENH D2 ABANDEEIZ. FICEFHERS TARECHELZEEALONS, £
foo ARFEHOERAICIE PR low- QBN LEEICEN > TWD, BABREEH 2 SOEHOQEIXMDE
HE Y EEFHIChigh-QE iR 57, 2004 FBBEXTREOMEDOEE TIE, FEBXUNBEBNIEN DI DLT
low-QAESINTWBEEI D -7z, TNSDEEOQEEERE (2010) ICLBQEALLLET 5 & EWMIC
ITEE L.

BYIRENEH LK-NETHE)I| (HKD126) TlE, 1~3 Hz DY A MNEEBENMTOEREE REDN >, EK
30FILEBERIRRESMEDAEDERAIAL Nk, EIFH, (2001) OFHD1SEREEHESINT,

SE
TAMERER, HEKRA, MEIEH : KiK-netlb RICHBITBHEANRY MO E &Y EE, ARBRZLRIF ;M

FREEIE, 413-414, 2014.

EHREX BB HMITNIMBDEVWEZER L ZBADMBAMEDOERIML NILOR s —1) v 78I, BHXRE
RFEWERMNE, HB75%, $6515, pp.923-932, 2010.

-5, EOES, EBRRE, AFE  MBOF—HRIRVREETUNSEESNDIERAL N & FEBR
BERFAREIC S 2REEFRADLODRREMBDET VL, BABRRZABERME, $£66%5, B
5455, pp.51-62, 2001.

REAN, MEEA—, BRE—M RO CERRFEORESEICER LATERRBE - BRE
M- A MERFMOHTE 2008FE5F - EHAEMEORREZNRE LR, BEABRZSEERMHX
%, 5884%, 57565, pp.171-181, 2019.

hEFRE—, JIDRIE, MBE— : ARV MM U N=U a VFRICE D CBREBRFEORSTHMEICE YT M7
%, BAMETZRMNE, $£14%, $£25, pp.67-83, 2014.
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Attenuation Curves of Bedrock Motions due to Crustal Earthquakes in
Japan and their Near Source Characteristics

*Tomonori lkeura'

1. Kajima Technical Research Institute, Kajima Corporation

BMENTFRHOSHEEICHEIT TK-NET - KiK-netF—4 %% & ICEBMEEBORMRRFME AR LTVWS. 2
DIRETTIEIE Lo ICBEIEE R SR D Network & W2 A CLB O EBRREAR A (R EE T ICHhEERME YL D
BEESARICH T 2ERY A b7 704 —(RSF) % L [thiE(2009), it/ - MNEk(2011)], ZOHERE=RAWT
A EEN(OBS)H & Bt ES) BRM(=0OBS/RSF) % 3K T IRBER =R A 812 L T X 7= [{thi#(2010), itb

# - ROE(2012), 3 (2013), (201 5a), iR (2017), #iE(2018a), tiE(2018b)]. AIRE TIZ1997FE LUK
ICHEDETHRE LML EDRBEMFBZARME29MEICDWT, BRMD BEIREBAHZAEICSH 1T BIRIED FREE R
SHRABSRL, SRAEICSITIEBICOVWTERT 5.

B1T, afRdt - BER, b.ARER - BER, cii#thB & Z0EE, dAE - AMOMAEIC, ThEhoMiET
FELREMEICOWT, BRERZ r& L Tin(nDZIRZGEM TRl S n 7 BIREAHZHE D BRMD INE B
7—) TIRIBOEBERMREZ T LTEY. MEREFRARIORETHEDORZ L TWS. Hl1aR

it - ERTIRSERE LB EHIE(201906182222) DA AN K ILIFOEIMAIDME, Z LA D EIEMAD
WETHY, MEOQEICIIRELEVWADHS. £/, H2bHER - BARIIAILFH 2 W EZOHEIMAIOMET
HHLNTHEY, Mlallk®Y 2 &, HilBIOBEBRRFELAIEIAICERTRIETH S I LRSI

3. Hlcii#iths & 2DAD, LURHIADS SHEMADHEIIBH T CEMLHRERY, wWint
SFHORKHEZTRY. H1dDIB1997FDERSRILAIDO2ME & 2016 FDREADIMED IR L < El
BRTHY, REBSDIMEE DEVWHIBEETH S.

INSDOHEDI B, AH - FEMAPERIL - BRIBAOKEFR TRUTHI SBEN /IS TRE L /ZHETr
=20~30km & V) £ IEEEAI CIRIEANRIB T 2L H 2 2 L IIBFEICET 5. BERULAEDHMES M T
SRR =R A (1/)exp[-bATIRET 5 Z ENZ WA, ZOEEFE TIRER2W LGS ISEADEFETHLY
REVY EICOICARSHERERD. DD, EEHATTAEZICOICAZFHITBRINAL.

HEH E(1/nNexp-bNid L EMB—HRIEEZRE L - IEHARBER TH 2D, REOEEBEE LT

VIMA2001[ EEF{t(2002)] % A LV RARIBEE CSHIR D ZEBE[Aki and Richards(1980)](Crr) EET % & 2D
£II1C%. b, BRESICEZMIVE—SVRADEBWIRELTWS. ThiIZLdE, CpdBRESD
3~ABREDEREH TIFIFOTHY, HWREMBAMEDORS 220kme 3% EBEESKENMFIF0ERYDDD
FETEZDEFEVE60~80kmEIRTH S, ZD0Y TERES N2 MEEIELICKR 2 L RETR & BITRD
BERETHY, ZOEMERFEZZOXLAEMAICHIELTHELWTFREERSLWN. 22T,
HRANDEZESKOERMRRFMEICDE, 2013/04/13KBEDME(M6.3,h=15km) %R Y EIF THET L 7#E
REMBICTY. BE3MMIEAINT 5 CrrgDRHTH W EESKIEHE0kmTHEET 5. BHI3(2)1E Crpg/ rdAN
2RETHIY, BEESKOBERIERRFUENER S Z & %EE L TSIKDRadiation Patternff#(C,ps; SHE
SVDRY V)% Crpo/ T L HER B R L. ®3(3)Tldfe=1.3Hz, 4Hz, 13HzD BRME Crpo/ 1* Cops DI I
BERERLTVWS. CThiCdk D&, Crpe/rCepz0.00312E LU £ Tld BB EENIRIE & DR THHIBRA R HE
T50T, ZOHETIIEESROFTETETNMETE 2AREMENH 5.

SRIFMDOMETERBOREFTE2TOEEHIC, COBREZBEIATCEREEICS I 2EHBREFEOET IV
fbAEE A7,

(%] Bh SRR MTAFZSArK-NET, KiK-netO 57 —4 &FH It TWEEEE LA, BLTREBLET.
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(£ #k] Aki and Richards(1980)Quantitative Seismology, t;#(2009) it EHE ATEFE KRS, i#(2010)ih
ETR2YVRY D A, HR01I)MEZEAMEARE, H(2015)IKRERFZREEKRE, HiH(2017)HER
ERNFZREERR, MH(2018a)ESRMMFAELR, HEH(2018b)EI R VRY U A, il - Nk
(201 )BT RAMIE, HE - KE(QR012)HEIRAERASR, LEM(2002)5RERR
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Dynamic rupture simulation for moderate-sized strike-slip fault
considering spatial heterogeneities on various initial conditions

*Hiroshi Kawase Kawase', Jikai Sun?, Arben Pitarka®, Fumiaki Nagashima1, Eri Ito"

1. DPRI, Kyoto University, 2. Grad. School of Eng., Kyoto University, 3. Laurence Livermore National Laboratory

BUBBETILICE DS BROFEBEHNMIE I 2L —raviciy, RASEHISEL 1 a0 ER
BRI & CEHEREEICR > TE L, TORR. INETEEBEMNERA Vv N—Ya VERICEDVWTHEI SN T
BT AR T4 HBDWEISMCGADRSNETE4BMICETEMT 2 2 ENAgEER>TEE, FHLNATAXS%
BIICEZANIEIN S DEBEENA VNN—U 3V TCHRLNEBYEL G EABRTCEZUREMERATE A,

Z I TABREI T, EMEIB/AZ X YD) bEEBmOMRERR A BT 2/ 7 XY DEHEELIESD
E. BLUVZDORIAADFICEBL T, FICBEFFRL DETHRESNTVSIHABRLTARY T4 H 3L
[FSMCGAAX B RBEED T V¥ LABRTHEETIVICHEMAA. ZTOMEP RS, WHBETEXHFICET Z/85
A NY Yy VB ET>, R—R & LIZETFIVIEPitarka et al. (2009)D B W 7=, EFZEMEIRS v /N\—T 3V
IC& 2BYEBDZREA T SKRDZKZEFIL(Mai and Beroza, 2002)ICEDEZMBE LD/ A I ES VS A
;aﬁﬂéﬁﬁ.%?‘)bf%% (BHZEERK 5 RE) . #HT75%EDalguer and Day (2007)Dsplit-node
FDMT#H Y., BEDBYBLERAZAWVWS, BHRE LEMBETIVIERI&RA25km, @R
18kmT, ¥/ =F 21— RIF6.576.7HYDMZAMET, SREOZLEITNEETH S5, HMBEEIZ—RTF
TREHEE TE X500mDHERE. S500mDEEED FICSkmDES £ TEREEBEEEIRE L. SkmLURIC
[FHEROEBENEN>TVWEEDE L, PARDFTAIBFLIVEIC>TRN2D%EEREL. ZDINHET
BIIMBL2ADTEGHETEI 2MPaD2fED6.4MPas Lz, TBR/NRAS AT ELT, FARYF4F
. TAR) 71 [EERE. BIERBRAE. BRRBEYBIEEMEDe, MREMEDISHETEDAR. SHE
ELHBEOZEIKEN., BLUHBERMESEAREL L,

BIZIE, PARYTFTARIHZNT AL ELT, IBELOTHEBYELRKEYE. BLUHMERE LOFHRE
BEERAEEIDVWTELONLERNSIE, FARYFADRVWFIELEBYVELERNBYELRE(ARSEZ
E. TARYF A NEWVFIEEYMERMBEE(PCGA) L RKELRDZT &, TARY F 4 HERWVFEERAPGAE K
L RBIERICHIDNZOEFBEBHAAE N &, Bbhd o7, AKIC, RIERBSUBEAZ/NSAYELTED
NERMS, WERBRMUEBICTEBYE - RRKBYEEDIAREZARFERIZTIRVLAA, bTFNMIZVALK
FWZ &, EHPCAELRAPGAL REAFEEZ TRV, IEBISEVBEPEVGEICIEDbIMNINIDH &
BB E, Bbhotz, TDIRSRAYDERMNS, FTARYFT A HODBY ELHICIIHECED 7 +—7— h
FTALITAETARMRIFELTWBZ D bD o7z, THIZYUARMKRE TCOMBRHEMEBE &4 XIC
B%552%,

WRERERSEZDBYE (F7ty bE) KREXELFHEEZEZZDNIMMBERDISAETEDRET
HB, FMEDEICIZZESkMTDISNETEDOWEZ/NE < LTOmTEZVDISNETEZSA
T—2, FRICEZENZARE LTOMTIREBDBABRTEICRD LS ICLET—ADBABETESS
(k) cHBEENBYEDT (T) 257, 7ARY 71 HE#ERNE LTWVWS, ZOEINL, 7ARY
TADNRS TERBICISNBETEZEZ 5 CHRERHT HMERY BENRWRES LD I &0 FEICHTA
BTEESZBRITNEZTNIEBVEL NS (HBRRERSIBEL LD I &1L S, ROAICIRISHETED
’UEE% BT EABEORKEYE - FHRYBOEE (L) &, PGAO)H—jt{ﬁc‘:ii’J{'EUDTEjJ (F) 2wl
BRBYEBIIRVEZICISANBETEZRELALBSICIEIDLEXRT SN, FFEVERIFEAEELLLA
L\L_é:\ LD LPCAICIERREZREENDH Y., ARIMBEWNEIERAKPCGAREZELLRKEL QB I &N/ DANSB, TN
IHTBEENRE T 2 I & TEDRESMRICHT 5 ZDEENICH I EE/NILADNRRANSND /DT, WIEIC
FoTIRILF—HDRESNEBICEWERI D E & IIERE L TRMBICKZREE/NILRAEENT S
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Room A | General session | S15. Strong Ground Motion and Earthquake Disaster

[ST5]PM-2
chairperson:Hiroe Miyake(The University of Tokyo), Yosuke Nagasaka(Port and Airport Research Institute)
Mon. Sep 16, 2019 2:45 PM - 3:45 PM ROOM A (Clock Tower Centennial Hall)

[S15-10] Recipe for Predicting Strong Ground Motion on the SCEC Broadband
Platform
*Hiroe Miyake1, Asako Iwaki?, Nobuyuki Morikawa?, Takahiro Maeda?, Hiroyuki Fujiwara2 (1. The
University of Tokyo, 2. National Research Institute for Earth Science and Disaster Resilience)
2:45 PM - 3:00 PM

[S15-11] Moment- Area Scaling Assuming Constant Stress Drop from Small to Great
Crustal Earthquakes
*Kazuhito Hikima', Akihiro Shimmura' (1. Tokyo Electric Power Company Holdings, Inc.)
3:00 PM - 3:15 PM

[S15-12] Source Model of the 2008 Northern Iwate Intraslab Earthquake using
Ground Motion Records in Wide Area
*Shuji Kumagai1, Shinya Tanaka?, Kensuke Arai® (1. Tohoku Electric Power Co.,Inc., 2. TOKYO
ELECTRIC POWER SERVICES CO.,LTD., 3. SHIMIZU CORPORATION)
3:15PM- 3:30PM

[S15-13] Pseudo point-source model with variable corner frequency: application to
the Miyagi-Oki earthquake of 26 May, 2003
*Yosuke Nagasaka1, Atsushi Nozu' (1. Port and Airport Research Institute)
3:30 PM - 3:45 PM
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Recipe for Predicting Strong Ground Motion on the SCEC Broadband
Platform

*Hiroe Miyake', Asako lwaki?, Nobuyuki Morikawa?, Takahiro Maeda?, Hiroyuki Fujiwara®

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

KE-BEAH) 74V THEELY 49— SCEC THREINTWRLAHEHMESN TSy M7+ —L4lF, E=FN
Verification & Validation (O— RHREE& ZYMMER) MNMTA 2EENLEEEY —IILETHS. REME LS
RELEEHOEREY 2 —ILEJT) —VERBEY 2 - RRASH, BEEHFINATWS. ¥
TalL—vavIiCLBBARUNSY XA EZBENE LTEY (e.g., Iwakietal, 2017), 12D
TaL—2avsEYS0T—RZFEL, FHERERELZR/DIIEEZEARELTWS. 2D, 7ARY
TAMNBEESTITARYDHIEEIC, BEICE > TEHRERBRES VY AICEREBET 2/8HIH 5. 2019F48
ICABRE N7 v19.4.0 /N\— 3 > https://github.com/SCECcode/BBP Tl&, XE - &E - HADKSTEED
BEBTFRHFENERINTSY, WEREMAHERBOBESFRL P EICEAL TE, TE2EROFE
DNEEINTWNS.

<lrikura Recipe Method 1> BE—t /XY MNEBHEIT AV MIHIELTWS., BREY 2 —I/LIE, HhER
EMPHERTOBREESTAL VD EEEELTWVWS. FHEERETINORIECEEEIITLETH D

Y, Pitarka et al. (2017, 2019) OREFICEDE, MEHFAL VETHEAL TLWBESKEED72% Tld7i <
80%EHEME LTHRELTWS., F)—VEKESY 2 —J)LIE, Graves and Pitarka (2010, 2016) (C#EHL

L, REBPAIZ—RTKEXRBESEETRE LIFKEE, ERAEARIE Boore (2009) & & U Frankel (1995) IC
EOLET Y —VBEEDN1 T ) v KRFEERETEN ThN 3.

<lrikura Recipe Method 2> B—tJ XY MIFRHLTWS., BREY 2—JLIE, Irikura Recipe Method

1 EACKHMEREMEHERBOBEFNFAL DEERELTWS, J)—VBEREY 2 —ILIE, REHA
I& Irikura Recipe Method 1 £[E U K —RTTKERBEEEZNR E LIFKETH 24, EEABPAIIHEREH
WHERTOBREEFTRIL Y ETHRBAINTWSIE - £k (1998) DIEETHN S ) — Y EBGED/NA T v Rl
HEMETENTHhND. D55, HEREMRHEERBOREEFAIL > EDMENT ) — U BEE

(&, v19.4.0 IZHBRITT, %&£H - BEE (2011) 8 L OB KB 2 FEMATAT J-SHIS S AFEEINTWB. SCEC
LEEtEE TSy N7 4+ — LD Irikura Recipe Method 2 MERBAZICEE L TWE N, FEFIEELT, K
FEAE & AR OMEESEATORIC, 1 —Y—IEABICANDT ZERDIGETE (stress drop) DES
HEERTDIVENHD. T/, HEBLHEIEBD TRV ICHEBEBSUIBY AW &E2H B LD, BE
AEAKEDT WS,

INSD2FEXZIERETIVS SUOCRAHADS ) — v BHOHEIIR—CH5H, ERABADS ) — B
NERZLD, BRRACTEHZFERICLZEHEHMEESAEB/RIETERS I & 2HERALTWS. FREL
T, lIrikura Recipe Method 1 O ERHARIDOEEICIE, 6//3F X —4 (Brune stress parameter) 0" —1£ 5
MPa & {REXNTWSBA, Irikura Recipe Method 2 Tld, BEFHFAIL P ETEZOHEFEINZBABET
EAERTEEVNIHSB. £/, Pitarkaetal. (2019) TlE, 2016 FEXMEDHEICS W TERELRINI/NZ
A—FEPPEHD 6 MPa TH D EDHENRINTHY, HEBECHIEGEEELSOLSERORTLI Y
BETHD. ARRTIE, B—E/ XY POBKOAEMEEZXR & LT, SCEC ARiEtESH T v

T4 —AICREINTVWEIEROFERICL 2RIAEREBNT .

AHEDO—ERIE, WITEGEABEREZMIRBESD —_ERRXAEEA T NN— =2y THEAMRICLEXE
BAaigrk.
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Moment-Area Scaling Assuming Constant Stress Drop from Small to
Great Crustal Earthquakes

*Kazuhito Hikima', Akihiro Shimmura'

1. Tokyo Electric Power Company Holdings, Inc.

(FL®IC] MEEES) CHMEREMEE—X >V MM,), YT=Fa—RKM)EDRT—Y VT I3 thEEE
DEMR>, MEMEOHEEFAFICATRTHS. AEMBAMEOR S —Y Y JICD2VWTIK, HMEREE
DEZDFHIRDZHIC, WMERBRICEYRT—Y VIDELL, M<TEREDN~FHREMMETIEIGHBETE
(Ao)=—F%ZIREL, KMETIEITARY Z(D)LEIER S (L)ICLAIT 2 L-model %= Rt & L 7= (2-stage,
bilinear scaling)¥, & 5ICRALZKEB TIED=—7E(W-Model)& 7% %3-stageD AT —1) V7 HRESINTW
% (Murotani et al., 2015). LA L, INLTRERAT—IV TOMERZENERSZH, RNMEEKMMET
MEREE OBKRYA cDENELTS. —AT, YMEEE LTOBRKRNSIZA o FHERBRICESTIFIE—
EERZOMEYELLIICRDLNS. BIE - #F#IF (2018) TIKEBEEDRIBTEDSTER %2 H &1, f/h~Kih
BETAON—EERDELIBM~SDRT =) Y JICDOWTIHRE 21T o . FRETIZ TN ETICEF
T—HEDEREEEBELELABREBN TS

(R —1) v TDERIE] Chinnery (1964) IC&k 2R EEBE T NIBEHMBICH T 2B TEDHEX %
H & ICHETEITD . Anderson et al. (2017) 1%, BRICZ DR EFEWM, ~LORT—Y V7RG LTWS. %
#LB’E%E&“&“ M,~SOEfREBH L. IhoDORERISMRMENEL S L 5 LREOHEICHEISAEET

. —7, HABBEFEIC DWW TIX, Chinnery (1969)IC & 2 s NIRRT ICH 3 2 B TEDEER
%m;, ERRICM,~SOREREZH L. 48, IhSDABRTEFENTIE, —BHWRISYIETILO
ot9@&ﬁ%ﬁi’cmﬁh‘ng\—ﬁtaéf%“wtﬁtﬁ Y, $RYEN—HFKBBEOMBROLTOINETE
NEEINB., ZDRH, TOM/EE LT, ChinnerydRKICE W RFZBHETEDEE2ELIZEDD, ¥
ZYIETINCORAETEICHEET2ELTRAT—Y VIR EEH L. %&Ltﬁ@%%mﬂt?? E
7=, IRELI-BERBIZUNE I N EF v I TBEH, ERILLERT—Y VIRICKLYBRESINEEY
TRYBZRELEMBETIVICEY, ERICIRELEISABRTENSTESI NS I L %, Okada (1992) = H
WEBHNOTHDETILEEA1T> THREFEL I-.

[RET—4 & DHR] BEOERMEONIA—FDT—IR—E LTI, RAMEOBR/AAZXA—%
HEH, FLEBEOBEANGEICEBEAINTVWIEDOABREXMASRBLTERALAE. EFMIC

I&, Somerville et al. (1999), Murotani et al. (2015), &%, Stirling et al. (2002) DEFE/NNZ A —9 D> 5
EEEDOBEVWT —4% % I8 | /=Hashimoto (2007)05/1XF A —49 % INEL, EETHHMEERA L TEAL
fo. TNHOWEDS S, My=7.5x10"° Nm LA EOHEE HRISET /X5 X - E/E L.

ELHIC, MERS EMEEROBERICOVWTERIEL, RAME CIIMERI/BIREML TWE I L a2MERL
=. ZTOEHEEIF17.8kmTH o7z, RIZ, ZDEEZD &I, BEFMEERWmMax=18km &£&E L/ LT, &b
ELOBRENRNERDIEHETEDEE T ) Yy RY—FICLUkedz. ZDOHER, Ao=3.0MMPah*'Fdh
. INHDEICKY, HMRMEMBICRT 27—V VIR ESINDS. Ad, BINEE ST hirE
EOBICERREIFR oAl o2/, MEE—FEL TRETLE.

(BHYIZ] LRMEEIREWmMax%18 kmiZE, IGHETEA 0=3.0 MPatRELLFZEIC, REXLBRE
T—YEERVWHRIEERLE. %I, IhooRICH LT, BERADHEESD, SUHFILLWT—IR—2
ERELALETEMLREFLTW MEIH S, £/, HAEEAQZBRENNIBHEICOVWTE, Hht
THRET ZEDHTWE L.

<SEXHE>BIREFA - FINBAL: ERRICE STIROETEN —E & R 2AEBBABEOR S —1) »J
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ICBEY 25T, B15EAAMET RS v RY D 4, PS1-01-01, PP.2656-2665, 2018.

OREERT NWEMEREZRE L M-SOBER

Lh : Lh iﬂ’,i
_ s 3 Y
My = =eyoS /2 L/Crw < Winax (1a) |
[
Mo = 75 B0WpgS L/Cow = Winax (1b) a |
(1a) (L EAFNMTETEW.. A FDIBDIBE, (1b) (XMBIRAEM L1154 L
[
MBDAMELDHELUTTEREINDS.
_3 L =
log Mo = >log$ +logAc + log{mc(y)}, L/Crw < Winax (2a) Lp=1L/2, e
b3 > a = (Lhz + Wz) )
logM, = log$ + logAc + log{meax}, L/Cow 2 Winax (2b) Cow = L/W
CCT, COIEMRERTRET, UTOXTHESINS.
_ _ cosysiny(3+4siny)
C(y) = 2cosy + 3tany oy (3)
ORFET—2 LDHLE
™ A — T —7
104} A stikesStp K o B
[ | @ Reverse Slip |~
| @ Normal Slip A
— This study(Ac=3MPa, W,,,,=18km) | 2
& | | == Murotani et al.(2015) A 7. 1
E | | — Wells and Coppersmith(1994) AA ‘
= 10%¢
(2 [
<C
o
2
2 102}
q017 1018 1019 1020 1021 1022
My (Nm)

Ds=3. OMPa, Wmax=18 km & L1=& ZD 2) X DR () EWEB/NT A —F L DLEE.
Murotani et al. (2015), Wells and Coppersmith (1994) £ tbERDf=HIZTA Y
FLT=. BIREDEITRENNSNF=OHNSALBEICHAWNV M- -HE.
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Source Model of the 2008 Northern Iwate Intraslab Earthquake using
Ground Motion Records in Wide Area

*Shuji Kumagai', Shinya Tanaka®, Kensuke Arai’
1. Tohoku Electric Power Co.,Inc., 2. TOKYO ELECTRIC POWER SERVICES CO.,LTD., 3. SHIMIZU CORPORATION

2008F7H24H0:26 DEFEAFILIEDORZ THHE (Mw6.8) xR & LT, XRE - 2H(2009) TIEiRER
BT —VBEBURICEWEBRETILOHERT>TWS, LHrLAars, ERETFTIOHEEICAV -DIXEF
BERDKIK-netB B mDHTH Y., FICHRIEFIIBRC T4 XYM LEWVWTNRTX—%F, BRELOIERSR
DHIDPLREENTWDE, ZOLHIC, BEREDMEBERIRESNZRAISOATCERETIVLEHET S

E. RESNEETIUNRIA—FICAERORAMMRISENTLE D> TREELH D, I T, ARICEL
TlE, & WEAEBTHRALSHEABRITELERETIVOHELZBELT. SHREOHIREMA TRE - 5@
(2009)DETIV/INT A —H DBEMRET =1T o 7=,

MENRERSE LT, X5 - 5HR009) TAHVWLNTWEEFERNDOKIK-netBRISICIA T, FHRERD
FASRB AW, BRI —VEHE LTIE X - HH((2009) & BHRIC2008F7H24H11:270ORE
(Mw5.1) =W,

9. BFERNOEHISRETHRERNDEINSZTNETNICOVWT, KEEREDT7—) I AR MLELERERL
co TOER, BFEREEFTHRERNTIIT7—) IARY MLILOBHICEERRENRONE, - XF -5
EE|(2009)OJ;§FE'5J§:E7_:)I/7&FHVT%%E%B’\J@U—‘/Fa'sﬁiﬂliifﬁ*x,\lj\w)éﬁlﬁﬂﬁio)ﬂ EEAETE L 2B, BAIR
DT LEBELABRWERER -,

ZIZ T KT - BHQR00)ETIDNSI A=Y 5BRFTTHI LT, EHRENOBRASICEHERTRLERT
TIDEREHAAT-, EFERICIE. T4 X514 LARUBESERE (SMGA) OMIRFMAAS. WIEFBRZ%
BRI L, INODNRIA—952EEHIE, RIAFKE LALTOHUISATHERE S AZHBEETILO
BEETo>, RBETIOREICITBRREBHSWDBRLEEIGEZARY MNVOBEEEEEE L, BEED
EE{bD7=HIZ. Dreger et al. (2015)IC & % Combined Goodness-of-fit(CGOF) &\ =, ZDIER, 200D
SMGAD D> 5, KEWIE D DSMCADIRIRRARZ AR TIRMHEICEE T2 EBRENALET 22 &0
Motz o F4 X914 LIZDWVWTIE, ﬁﬁ%P\]G)EE/EU,\E“’CtI\ ROICLEEADVHRRARZROBIRENSR

. BFERNOHASTIIEODANEREHZFOBRENRVW ED DM o7, XK - HEH(2009)ETILDZ
A X4 LDOEIFABREDORZ THRMEL LR L TEL A>THY., ZOEAEZRMLTWVWEEEZZ LN

%, SMGADKIERZILXE - SH(R009)EEREE L7z, BONLERETI/IVE)ERWTHEE LM%
T2 ET. R - BEHRO0)DEREETIVICERTEREANOHASOBRMEI A LT Z I & EHIC, BF

EROBARICEVWTE, XF - SHQR00)DERETIEAREOHRMEAZ & 2EEL(K2),

HEE . AMRTIE. BHABRERMFRAKIK-netDBELHZFEA L X L,

SEXHE : XREH - AH((2009), BARMKZRER FEE2009F KK, S152-009. Dreger et al. (2015),
Seismological Research Letters, Vol. 86, pp. 39-47. Suzuki et al. (2009), Bulletin of the Seismological
Society of America, Vol. 99, No. 5, pp. 2825-2835.
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Pseudo point-source model with variable corner frequency:
application to the Miyagi-Oki earthquake of 26 May, 2003

*Yosuke Nagasaka', Atsushi Nozu'

1. Port and Airport Research Institute

20035826 HICHE L BB EHOMBEM7.1)IEHEMBERD XL TR TAMETHY, ThETIC
BARBEHIaAL—YavDOOERETILANREINATWS., EH5(2014), FHiE - RIR(2019)IX8E
BEEBRETIVERENZ Y TARY NOBRFEEMNRENY 2FICIFEEBLBRVWETILICLY, 300874
Ry NeHAWCEEEYI2L—YavaTok. 2FNABREIIRIFTH DY, 3D2HDHTA RV b
ICDOWTIFERIESKICEONZTALIT A ET A1 ORELBRTCELAD /I EEBEBEE LTEIFTYL

3. F1z, ERBFS5(2004) 1387 — v EBEE RV TIDDMESEMMEH(SMCGAN SR B ETILARE
LTW3., ZOETINICEDE, BRICIHHET 23DBDSMGAIZEAIN SIIELIEALEINEELTWS
ZZT, AT, BUAERETMICBWTTALITAET A DEEREERT B0, I
dA—F—BEERBICHMIREEEEBATIRREIT /=, £/, WRLAEETIE2003FE5826HICRELEE
WEHOHEICERAL, ETILORIEATo 7.

ETIORRDOEFESRE LTIEZE - RIRQRO1YDERETIVERAW:L., RRICHIRT 2H T4 XY F3ICD
HFA—FT—FARBOANMNEKEEEBALTCTALITA1ET A 2EZET D, I—F—FAREFEBEMNLIZ
STFINBETOI—F—FARBOEBRRESEIRDL I ICRT I & & L. £()=f,/(1-Acos), TTTf,
BTFALIT1ET 1 OFEIRVWEZDOI—F—FFEH, IHBETARENRRAEORTA, A
TALITAET 1 DRELARTFEHTHZ. BERNLI=STFIIRBETHNIFA=V/V. &RV, ANZ
DEEL VNS FNIERBEN LSV EANTHEZE2EBRT 5. FETILTRERERIEIEETAEICHZ &
XWX O—F—FERBIEKELARY, Ry 77— RAITIENESLKAKS. BEORUARERETIVICR L THEIC
BASINLNRSAY—IF, RBA BLUHBETARAEZRIAED2DTHS. AFRINBOEREDLE
EITHRWED, ERARY MUICTFHICLZ2APEABRV EAFIRE LTETFLNS.

2 - RIRROIYDERETINDY TARY MBLV20NRFT A —IFEEL, 7+7—REFTVVTICLY
YTARY RIDNRSAY—EFRELIHER, HEE—A Y ME0.9x10""Nm, £,=0.5Hz, A=0.70, %
EITABIE—20°E R o7, BE, BBEETHRIKBYVADKRTIAEESEICABETRIZLEL, EAAE
ICIRIEAED & Z0°, SRERICIRIEMNED & 90°& L. REF 5 (2004)ICHEV, T4 XY R3lFEMR

190°, ERIG DEICH B & Liz7zsh, —20°13dkEE T UBRAKEORIEERL, XF 5(2004)DER &
—HLTWS. ZOMD/IS X9 —13FE - RIRE019)EBML & L. B2 - RIRQO1)TIEY T4 RV b
3DOMEE—X Y ME1.2x10"° Nm, I—F—BE#IZ0.4 HzTH - 1=.

Wt m S L CEEREF(0.2-2 H2) DEAI & OB ARICTRY . FiZE - RIR(R019)TIIFICERE LNEERE
BlOMR TSEEIBEED /NI ZAMNBREMTH o728, FETILTREEINTWS. SEIFMHOMETOR
SEAERRE S DD, NEMBRAMER S THRMRICE > THKRELERZ EZICEDEEI—F—BREN
EERNT 2R EEFARDIDENH .

HEE
FRE T KB 2R M RAOBREHAULHZ LEALE LA, CZJIKELTHEERLET,

5E

BN, SEMZFE, AEZFRES, 2004, 2003FE5H26HICEHESRTRE LRSS TABEDOERET IV
EHREHYIaL—Yvay, HE2, 57, 171-185.

F2E, RIREGMT, 2019, RLUABRETIVICLZBMEFCIaL—2a vORTTAMME~DER, BZ
AR AR E, 58, 41-71.

=12, RIREBN, Bi2E, 2014, RUAERETIVICE 22003F5826HEHEHRR S TRMEDRES)
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Room A | General session | S15. Strong Ground Motion and Earthquake Disaster

[ST5]PM-3
chairperson:Naoki Hayashimoto(Japan Meteorological Agency), Kenji Kanjo(Takamisawa Cybernetics Co.Ltd.)
Mon. Sep 16, 2019 4:00 PM - 5:15 PM ROOM A (Clock Tower Centennial Hall)

[S15-14] Utilization of OBS data for Earthquake Early Warning
*Naoki Hayashimoto1, Jun Akutagawa1, Keishi Noguchi1, Ken Moriwaki1, Masahiko Morimoto1,
Kuninori Okamoto’, Yuki Kodera?, Koji Tamaribuchi?, Mitsuyuki Hoshiba?, Takeshi Nakamura®,
Takashi Kunugig, Shin Aoi® (1. Japan Meteorological Agency, 2. Meteorological Research
Institute, 3. National Research Institute for Earth Science and Disaster Resilience)
4:00 PM - 4:15 PM

[S15-15] Application of the Japanese Earthquake Early Warning Method (IPF
method) to the 2018 Hualien earthquake in Taiwan
*Masumi Yamada1, Dayi Chenz, Koji Tamaribuchi® (1. DPRI, Kyoto University, 2. CWB, Taiwan, 3.
MRI)
4:15PM - 4:30 PM

[S15-16] Estimation of fault geometry to obtain an accurate seismic intensity in real
time
*YING XIAO', Masumi Yamada® (1. Key Laboratory of Earthquake Engineering and Engineering
Vibration, Institute of Engineering Mechanics, China Earthquake Administration, 2. DPRI, Kyoto
University)
4:30 PM - 4:45 PM

[S15-17] Is Mw so useful for earthquake early warning? : from viewpoint of real-time
prediction of ground motion
*Mitsuyuki Hoshiba' (1. Meteorological Research Institute, JMA)
4:45 PM - 5:00 PM

[S15-18] Importance of the high-density observation for seismic strong motion
disaster prevention
*kenyji kanjo1, isao takahashi', yoshinori shinohara', rami ibrahim' (1. Takamisawa Cybernetics
Co.Ltd.)
5:00 PM - 5:15 PM
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Utilization of OBS data for Earthquake Early Warning

*Naoki Hayashimoto1, Jun Akutagawa1, Keishi Noguchi1, Ken Moriwaki', Masahiko Morimoto",
Kuninori Okamoto', Yuki Kodera?, Koji Tamaribuchi?, Mitsuyuki Hoshiba? Takeshi Nakamura®,
Takashi Kunugi®, Shin Aoi®

1. Japan Meteorological Agency, 2. Meteorological Research Institute, 3. National Research Institute for Earth Science
and Disaster Resilience

K[RFTIESMTECH27TB &Y. ENARBAREABENZRMATANER L TV TBREEBEME
FEREGHNE (S-net) | KU THE - FREPEE S X5 L (DONET) | OERT—49 OBRBMEFRRAD
SER AR LT

BERMEFOT—2I1E, BETRETIHEICH L TEREROARILICES T2 P HFINIRE. BE
LTOBHASE IZERZRBERECHBREICER L 2 hEROBIEY. HEEIME Z&ICLK>THEICKS
BENABXKICBRASINEREE VW HBREMEHFEDREICHUT ZNELNH >, AEXRTIE, BEME
HT—YDFERADEHICEREL-BENIE TOREKEFRICEZMRICOVTIENT %,
REMERRTIIHER AR L THSHTRELRRY B BRERKRT 5720, RRT UEBFRONEIFT
F7a<, BEROHIRATESHNE (HMERKORACERAFAOHE., RAIRIEBOEHLRE) #RELTW

%, BAIRTOREBIZEVWT, SnetiEEFDIHANMMERDOAAEZAVT WS Z &M OEMDDOERRHIEH
HWEERD, MAT, BICEERCRELNLERICIE. BhORPTHESOZERBENM LI NMIZL. EAM
RERDNMESHPICINEEA 72y NEILELTRBATRZIEDH S, BEMESTOEANRLEBICEWNT
. INSOEEARNT 2NEBAZH L. PRAICEET2BERICEM L, £ DRAITE. BEHE
Hr—dDREEEY I ZF1—K (M) HEICREMICERY AL 2D, ETFEEMM (MT - . 2019) @
FAY., BEMEFICEVWTIEIZRTAMRIREN S ON S X THRBERN A TOMAEMAEMETE DM LIEIC
SMIERVWAEE VW EEBRENEERE L,

RERTIF, EEM AL EICBERBES T —YDFROMRICOVTENITZTIETH 3,
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Application of the Japanese Earthquake Early Warning Method (IPF
method) to the 2018 Hualien earthquake in Taiwan

*Masumi Yamada', Dayi Chen?, Koji Tamaribuchi®
1. DPRI, Kyoto University, 2. CWB, Taiwan, 3. MRI

In Japan, earthquake early warning has been issued to public people since 2007 October. During the
2011 Tohoku earthquake, 44 false warnings (i.e., the largest expected seismic intensities were
overestimated by at least two intensities or larger) were issued in a month, due to a large number of
aftershocks (Sagiya et al., 2011).

The IPF method was developed in order to classify multiple earthquakes occurred at the same time (Liu
and Yamada, 2014; Tamaribuchi et al., 2014; Yamada et al., 2014; Wu et al., 2015). Classical hypocenter
determination method treats the P-wave arrivals of multiple stations within a certain short period of time
as a single earthquake. Therefore, it becomes unreliable in the case of multi-event, because of the mixed
waveforms from different sources. The IPF method uses Bayesian formulation that considers the
possibility of having more than one event present at any given time, by using a likelihood function
including the information of amplitude and non-triggered stations. The method has an advantage to
determine the source location of multiple earthquakes occurred simultaneously. The method is effective
especially right after a large earthquake, when many aftershocks occur closely in time and space.

We applied the IPF method used for the Japanese earthquake early warning system to the dataset of the
2018 Hualien earthquake in Taiwan. Figure shows the time series of the estimated source parameters
(location error, depth, origin time, and magnitude). Note that the left side of the horizontal axis is the
occurrence time of the earthquake. We assume there is no data transmission latency. At 3 s after the
earthquake occurrence, the three stations were triggered and the event was detected. The location error
is less than 10 km, but the magnitude was estimated as 5.1. The magnitude increased as the rupture
propagated and the amplitude of the seismic signal became larger. The estimation was converged at 13 s
after the origin time.

The offline simulation shows that we can detect the mainshock at 3 s after the origin time, and the
magnitude is estimated as 6.3 at 7s after the origin time. The largest foreshock was detected at 4 s after
the origin time, but the following M,5.2 earthquake was not detected, since the P-was arrival was
contaminated by the coda of the first event. The result shows that the IPF method can be applicable for
the Taiwanese seismic network.
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Estimation of fault geometry to obtain an accurate seismic intensity in
real time

*YING XIAO', Masumi Yamada?

1. Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics, China
Earthquake Administration, 2. DPRI, Kyoto University

To get the seismic intensity more rapidly and accurately, we find a method to inferring the geometry of the
rupture in real-time. Most of the Earthquake Early Warning system can determine the magnitude and
hypocenter location only few seconds after P-wave data. For small earthquakes, we use point source
model to predict seismic intensity. But for moderate-to-large earthquake, the extent of fault rupture may
be hundreds of kilometers, which will cause underestimation of seismic intensity in the place near to the
fault but far from the epicenter. To get the seismic intensity more accurately and rapidly, we propose a
method to estimate the surface projection of a fault in real-time.

The method is based on the GMPE of shaking intensity proposed by Yamamoto et al. (2008). As the
shaking intensity has a good correlation with fault distance, we can get fault distance of every site from
estimated shaking intensity and published magnitude. We parameterize the fault geometry with epicenter,
fault length, fault width, strike, and relative location of the fault to the epicenter. We find the most suitable
parameters for fault dimension by minimizing the fault distance estimated from the GMPE and the fault
distance estimated from the parameterized source model. The most probable parameter set is obtained
by the grid search. We test the performance of this method on the 2011 Tohoku earthquake dataset.
Figure 1 shows the fault distance estimated from the GMPE, and observed distance. For the observation,
we used hypocenter distance and fault distance based on the Shao’ s source model. It shows the station
close to the fault will cause more difference between hypocenter distances and fault distance. And the
fault distance we calculated from the GMPE have a good correlation with observed fault distance. In our
example of Tohoku earthquake, we showed that using the site with hypocenter distance less than 400km
can get a good prediction of fault geometry. The azimuthal coverage is important for the robust parameter
estimation.

© The Seismological Society of Japan -S15-16 -
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Is Mw so useful for earthquake early warning? : from viewpoint of
real-time prediction of ground motion

*Mitsuyuki Hoshiba'
1. Meteorological Research Institute, JIMA
x LI :

HEBEIRERDODEH T, Hrld, “BNHrSENZEETFANTZ” tWHIEZAFICAIY, RIFRDOKEGE
WHEL, ZIDOREDOREI!GEFRT 2FE CRENGHELR) OBEREZEDHTWVWS. —AT, WoAER
MBEE—AVIMNITZFa—K (Mw) , E5ICIFRY Yy TEDHGEREICHEL, HEETIR
(GMPE) IC&WENDOXREZSIATFTRATZ2ERF (BRERHETEE) 2EDHTVWIHRELZ<HD. BEDE
ATIE, MWPR )y TELWREVNCIERIC, o, RBEICHETEINMDP AT ERDZIDT, ZhOEEBKRT
ZMENLVNEDD, FENOFRDOEEMEPCIEEDRRE TEDTEML TLDIEDIFZ R,

ZIT, MEFHOHRBEFADOER NS, MEFHEFERTOMWPYRY v TELHOENEICDOVWTERT
3.

BRMOE:

(BREEI R EDRFELERYZIRTIE) HBICERT 2HBEORFEEHIE, NI LHEHHz, 2FV, 68
K ZFIHzHETH B I EMHONTHEY, MEEERFERTH, ZOFHOMEEDOERF RN RO SN

3. —A, MWIZKAZENR, HDWE, DRYDOEEENSKDLNZ I NSV, MwhHECHETHN
£, ERENSDEHNEIX, BRAKATIEIALEBEDN2E00, 1HZHEOEERATIK, AL KOY T
DEWVWREICLVERZZEEZVD. £oT, MWEERICKROZELTE, BT LE, 1HZzORDEHES
EREICHELZZ IS5,

AT DIE N

201 T FEDFRILMA KT EHE (MwI.0) Tid, ZLDHRENEBREBEMEICKERRY Yy TENDHT
ZEREAERDTVSG. InbiE, BRRBOBITICE Y RODOENZEDTHY, SRBRDENTICE ZERE
Iy B4 > TW3 (Kurahashi and Irikura, 2011; Asano and lwata, 2012, %&) . &5k, 4 ~5@ED
MEENERE (SMGA) NoBEREMEFN LAZEHELTVWS., INHDSMGAIE, KERRY Y TDIGE
FEYBEZICNARYIEY (B1) . BRRIC, BEKEESRBEOERNEDEZEWE, 2004FSumatratthE

(Mw9.2) ®2010FMaulettE (Mw8.8) THLIHREZINTWS (Layetal,2012) .2DZ &lE, EREICR
)y TENTHERDTH, DMELHTLE, THzORDEFODHAMELLI EITIERLABAVWIEETREBLT
W5,

RIEDIRE (Minson et al. (2018), Fi5 (2016) &) Tk, WEOERICHEI MWOBERES) 7ILY
A LATHETERLELTE, EREMETIE, GMPEAN LAFRIIIBEESOHRRORKICAS (DX, ZR
AEICEDARV) Z&&BEHLTVWS. MWORRBIRRITEABIINT 52 &, £/, GMPEAZT LZEN D&
SDFHEMwWODIEINE & B ICEBMICBEIABMT I EICLY, BhOoBIOFHIREREZLLLZD

&, IEORTERICARS., —F, BOWENIEHRTZDIE, HR, BEOKRTIYERITHS. RIS, &
BEORPOBLUcOBRE TMWOBRBREE Y PILY A ATHETEZZELTEH, MWHBKERDDIEtcDEF
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Importance of the high-density observation for seismic strong motion
disaster prevention

*keniji kanjo1, isao takahashi', yoshinori shinohara', rami ibrahim'

1. Takamisawa Cybernetics Co.Ltd.

AN Z2HEHIER - B - Y1 NOIEOEEMRTRIND, BEBI VA POMRICKVEESHD
HEAKRES K ERZIGENH =D K LEBEHRUADOMLEEAKRDOOND, /. HERKIEPKE TH6km,/
sec.. SIETHI3.5km, sec. TRIBFEIT DR TH D7D, INEDTILY A L (FDBALD) ICIRADHICIE. &
BREOE#RIIEET ZROEELASAVLEETNMUTTRATNIERS AW EIZBEBEDI ETH B, .
1996F 15, BAZEDELNIVOBABGRTRENIEESTOEREZITVZDOEHIZ4,000R=H A HEE Tl
4 ~5kmDEEFMRERL. EBHIBERETEE - Kk - REF) TE2~3 kmDFEFEBETRLTWED. %
DOERKRITHERTZ 1 OMEICFHIEE A2 KD 6 OMRICZTORKNEEZETLBEICLIVRRFICERESL
T, HERENIHRICEHOEE L L TEE - RRINTWS,

Fxld, LEEBEAREHABES CHRASNAMRRYy Sy FOPGA (RBREAINEE) #J—-SHIS (N
| ED) ICRENE-REEBERNASTEEBRTOPGALRD, TOIXEBROPGANSEHEJ=SHIS
DRBEEEREBAWT, P, SEHEEERADRBO I kmAYY1DEEADED, EHNARYTILIA LEE
ERAKETY )Y P UERAEBESGREER L {(FE—1) ., £ BRETHIFEINS S PEOIREL
5E&FAWVT. LTERSEZ5FZ LAANEESFIEAFBM CIIIERAEELSHEELL TWSHFRIC
FRTE3ZEERLTWVWS {(FE—2} .,

R, HRALZETHESTAUE) PILIALTITRILHD, BRMEFER (EEW) DEEIERELTWVWS
B, HEFRHES LT — Y NEBERICEIVEINERZITSE” T34V K-V —=>" (Kuyuk and A
' len (2003)) PEBEELR->TVWS, BAOKRFT (JMA) ORKXKITZEEWELEHERL TWLWSER
B (EOSRASEER20km) CEESBULOHE CROLEBRER (BR - #HE (M) LHEHREROR
BRICLD) Do, WSHOEBEEELTWEIEND, MA40KkmIFEDTSA VY RY—vELDTE
., HEETICRET Z2HEMETIE. RPEREZVEL T HHIBHAOBICEDRERI|EINBVE WIIRE
BEAEATWS,

BETIE., LEBAERT—9EAVTYTZILIAMA L (BEA) KEESSIURAEESMEZBBE CTRI I &I
&Y., SEESUMERELALZBEORE (K -/ B0 - XL, BL - EVWEWD ERBEHREAEFICES
ZENHEFEBZEE, PRERMIIEEHIERICPNDOBIEDHEIBETEZ I L AR,

Fro. RREREEDTEIS50~60k mICEKEL/ZM5 75 ZADOME % Omega-Squea-Source-ModelliZ & V), M
TOZSRAIEMAETML. LEFERICLY” HHMETHE” OBEEFHEAS T,
CDEDICEBEMBOHAECRES FRNATETHY ., BONLBERISMEFXIKRIDOEDTHS, K
RFTIIWIBT—95ENT B ET, BBRART—952TLA—9FT22R1<,. BREMWEFRRENETEZ
EWHEEETH B,
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Room A | General session | S15. Strong Ground Motion and Earthquake Disaster

[ST5]AM-1

chairperson:Takashi Furumura(Earthquake Research Institute, The University of Tokyo), Kotoyo
Tsuchida(HANSHIN CONSULTANTS Co., Ltd.)

Tue. Sep 17,2019 9:15 AM - 9:45 AM ROOM A (Clock Tower Centennial Hall)

[S15-19] Propagation of distinctive Love-wave pulses in continental and oceanic
environment
*Takashi Furumura1, Brian LN Kennett® (1. Earthquake Research Institute, The University of
Tokyo, 2. Research School of Earth Sciences, Australian National University)
9:15 AM - 9:30 AM

[S15-20] Strong Motion Estimation based on Presumed Velocity Model of Yokote
Basin
Keita Sato', *Shinichi Matsushima?, Florent De Martin® (1. West Japan Railway Company, 2.
Disaster Prevention Research Institute, Kyoto University, 3. French Geological Survey)
9:30 AM - 9:45 AM
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Propagation of distinctive Love-wave pulses in continental and
oceanic environment

*Takashi Furumura', Brian LN Kennett?

1. Earthquake Research Institute, The University of Tokyo, 2. Research School of Earth Sciences, Australian National
University

Abstract: The dispersion of Love waves traveling in low-velocity layer below the surface attenuates and
elongates the wave shape with distances. However, in a typical continental structure, the group velocity of
the Love wave becomes nearly constant in period 10-20 sec., leading to pulses of Love-waves over a
distance of several hundred kilometers. A similar phenomenon in the much longer-period band (50-400 s)
was called the G-wave by Gutenberg. In this study we examined the generation and propagation of
Love-wave pulses observed from regional to teleseismic distances in continental and oceanic structure
based on the analysis of observed broadband record and numerical simulation of wave propagation.

1. KEEE & LovelRDIG B
MRTDEREBAN ZEH BLlovelkld, EEICONTORCKLVEBIRS ZLTRENM NSRS, &5
N —EOHBEEET 2KREBETIE. BHA10-20 ICLovelRDEBEREN—FE L B 2EAMHTENHY. /SR
RDOLovel N KR EZERIRIBZFRE RN S EME TEHET 22 A TE S (Furumura and Kennett, 2001 ; JAIA,
2017) »'. BERBCTEIHEREI L TRRY %, RAKROKIRELovelE/ VLR IF, £V REST
(50#~400%) TEHER SN, Gutenbergil & WERERMMITOENTWS, Gk, KEEEL VY BEEED
1F 5 ADEAD AV, KFRTIE. TN dlovelF/ L A DARREMER AW UEISIEEICH T 2 EEBEEE, L%
BER T — BT S ERER I 2L —2a VICKYEIHET 5,

2. B TR 515158 Lovelk/NIL R
2016 ERIVEHEME (Mw6.2 ; RE8km) Tk, BMINMEBOETE ZDERARICEIT15# DLovelk/\
IWAD L ERK - L2 (Ma-STM) o SLINDF-net STMERIRAD RS (KA) O 1 RTEE#EE
(JIVSM ; Koketsu, 2012) Z AW TLovelRD DB Z5tH % &. BAHI15%A112 CLovel RODEARE— KD
BEEN—T (u=3.2km/s) &7, RILZAKRDLovelENNERT B &b b, T L=ERHIIT
Rayleighi DB BRIRICIER S, 7, Lovelk/ ML RADAIEZERE (c=3.6 km/s) FEERE LY T o5&
RKEWEOHIC, WNILAFIK (GIH8) 291 27Uy JICELIERASEET 22 & A, AHEEZFOL I— R
LI aVPHERGEYIaAL—Y a3 UhLHEETES, —A,. MREHIEL (<20 km), HBEBIEVWHKE

MEEGERERE T5EE (ADM) SBR TR LovelR/VLRIERO5NT, IRIBON S APERFZRLTWS
(Xb),

3. ETR 5N 540~300fLovelk/SIL R (GIR)

K WHERBEDOKREZR (MwI.0) 201 TERILM A RKEFEAME(CES 24 km)DEIRM S 1E. Love R D ST D&
WA ABRORMN~IIN~EEESICMT T, REH (50~100%) DLovel/NILR (GE) DIEHEHER
513 (Hc-ABU), LH L. dtiEE (Hd-NKG) TIHMEEREOESESPARMEMTFOEVHEEEBICLYERE
BfiLovelR/NIL R DB AR L THRN., IREAS/NS WV, S 5IEMOIRIS LEBEEHFEARNS &, BER
FEEEE & HICCHEOEMARIIRL AV, & 2id=a2—Y—5 Y R (KHe-SNZO; 9,400 km) TIXEHI10057
DGEHN0.8 cmDIRBTERERKSNT WD, HBAEVEFEETIZ. KEEELY SLEVARFE
(40~300%) TGEMNMERI N, FLHREMIBREISEWMEEZFDHIC, /NILARKBIB) 2R - 72
FF, EMMECTHEEITILZIENTES, TLT. WAFERH D WIEER%Z®EBT % EICPolar phase shiftic & U
RIAEA0EED,
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Observed Love wave pulses at regional distances; (a) (b) from the 2016
Central Tottori (Mw6.6) earthquake, and (c)(d) from the 2011 Off Tohoku
(Mw9.0) earthquake. (e) shows a teleseismic record with long-period Love
wave pulses (G1, G2,...). Focal mechanism and radiation pattern of Love

wave is also shown. Right panels demonstrate the phase (c¢) and group (u)
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Strong Motion Estimation based on Presumed Velocity Model of
Yokote Basin

Keita Sato', *Shinichi Matsushima?, Florent De Martin®

1. West Japan Railway Company, 2. Disaster Prevention Research Institute, Kyoto University, 3. French Geological
Survey

EEMEIER TEONIKELTARY MUELRURayleighSB A BEE S BEFICE W TH#EINE3RT
HEEEETIL (KB - b, 2018) ICEDE, BFEMRBIETILTAERIFE L L/2BEE>
2al—2avETIZETISICFEFTIMEDHEE LBEHEDERICOVTHRET & EHIC, BEFAM
HigMEEEMEERMEBE LB’ RE LIGAOEEGREICE T 2BEE T AT,

9, BFERMHNTRELRHEEE/-5 L7, 1896EEPMEDORES > Ial—>aviEiTH, MERAE
FARHEAERE (LT, HEARD) ARHAL W 2EFRMRGNESILTOBEMEr — A 1OMBET L
(HEAER, 2005) #EREMBEEET 5, MBEEICLZ2HELALLET 5720, £k - f1(2018)DHEEH
BEETTIVICIA, BRI RMAEADI-SHISTARIN TWSRHBESESET L ARV BEE Y
al—YaviiTot, HEICIE. ARV MLILAY NED—DTH B, EFISPEC3D (De

Martin, 2011) Z#FHAW3%, ZORER, &k - 018 DHEMBEEET L ERAWEIGFEIC, EFHAMAE
TETZIERAEE (PGV) BAZWEEHI BN, TDELDAPCGVHMIZI-SHISEERMBEEEETIL A B W
BEICIZRONT, 1896 FEEPMMEDRICHEEDRE WENMEFHELICERNZREICDOWTIX, #F
TR TEBREINRL R 2MBESICLIFEIRETVWEEZILOND,

RIS, MEHMEEZBZ2EFAMEEMBEESICEVWT, BFEHISEWIAIOT AR F 14 H SIRIEHL A
THEEMES —R4DMBET L (MEAER, 2005) #HWT, £k - h(2018)DHEHBEEETIVICE
DLEEBFAUETO. TOHER, RICRT LD ICEFRARICS W TERIIIBIRC B> TWBREEICS
WTPGVAKRELARY, FICKAARTEZICROSNS, chid,. BFHRAMICEIT2RAARDOEBRRIE
IEDAHDFEILFAICLRTRBTHZ I &P, BERBSIEFHOIFIFERICABELTWVWSZEAFELT
WsEEZLHNS,

BHEE - ATRISISPSRIAEIP16K06573 & RAME — RAF KN B RAMREESERMR [FHiEthiE
BEEEE I A Y NOFELRBRRICE DK BELMMEDOMBE T IIVEEICEAT M58 OBIK%E =7,
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Room A | General session | S16. Subsurface Structure and Its Effect

[ST6]AM-1

chairperson:Takashi Furumura(Earthquake Research Institute, The University of Tokyo), Kotoyo
Tsuchida(HANSHIN CONSULTANTS Co., Ltd.)

Tue. Sep 17,2019 9:45 AM - 10:30 AM ROOM A (Clock Tower Centennial Hall)

[S16-01] Seismological bedrock waves derived from site amplification factors by the
generalized spectral inversion
*Eri Ito', Kenichi Nakano?, Hiroshi Kawase' (1. DPRI, Kyoto University, 2. HAZAMA ANDO
CORPORATION)
9:45 AM - 10:00 AM

[S16-02] Feasibility study on inference of the phase velocity of Love waves from
horizontal array microtremor recordings by MLM method
*Kotoyo Tsuchida', Masanori Horike', Kouji Yamada', Masaki Suehiro’, Sayumi Yoshida' (1.
HANSHIN CONSULTANTS Co., Ltd.)
10:00 AM - 10:15 AM

[S16-03] Estimation of Velocity Structure Model in the Tsugaru Plain Using
Microtremor Array Observation and Strong Motion Records
*Kimiyuki Asano', Tomotaka Iwata', Kunikazu Yoshida? Michihiro Ohori®, Ken Miyakoshi® (1.
Disaster Prevention Research Institute, Kyoto University, 2. Geo-Research Institute, 3. Research
Institute of Nuclear Engineering, University of Fukui)
10:15 AM - 10:30 AM

©Seismological Society of Japan
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Seismological bedrock waves derived from site amplification factors by
the generalized spectral inversion

*Eri Ito’, Kenichi Nakano?, Hiroshi Kawase'
1. DPRI, Kyoto University, 2. HAZAMA ANDO CORPORATION

ZHDY A N THASNZZHOMENSDEEBEBVWE—RIEZARI ML - 4 VX—=2 3 VFE(GIT)T
(&, B ARSI S A BIRT NISEBO TREWICER - GRERE - 1 MOSRFMEBIEFEO7—) TR
RYPNIDLEEDETZIENTES, BonhiH 4 ML, ZRESINS 2 hERBRFZHERELY DOKEE
AR MLETIIE, &Y A NOKEEID S IFHEERAFHRICH T 2SIKIBIRRFENSONS, ETEICD
WTH, AICEBBBEROKEEAEEICTNIE. ZRICHT IPRIBEFEIESND, TOLIICGITTK
HKEFE ETEIOY A4 MERFFELN S, BEKIEBOERBEHELEDARI ML EYETZIENTE

%5, TNIRTHOLEEEBERE LA LTRINIETEAVWASEREY OBENRRMIC (ETILEREZZ &
R<) AREERBEWVWD I EERBKT D, 2L, EFEICOWTIIMEREHAEOETNERAL EIRET S
L DAEDRL,

AR TIE. RETDIRHAEMYFEZD 74 V) 71 DMEFEBENE LT, ZFOMHE - th(JAEE, 2018)THE
St A MEMEAEFAL, BABEDAEATRICTFHIBRT AR L, BOSDGITTIZEMBARNICIE
100kmEL E CREREIKEMAZEA L, TAEREbIGEM2ZE L TOHEBICAEI L TWEANEHHTH
%, FEMEBEYA TETL— MERME, RS T7AME. HEABED3IDIChIF. BRZnPbAaEROHTL
%,

GITTIE, WRARY MO BIFEDOTBINE RS> ARAEZE L ZOICIFHREHFIRE 1 DIIMVETH S

M. HEF - (2018) TIXYMGHOT (BEF) 2 E#Em & L. AR DR TEIR S h /=K EEH S BALE DER Y
1 MEMAFETEY, EREABELUDARY MUCHELTWS, HERYEORTEBSEEREIX3,450m/s IC
ELTEY., DB (4 MEEIZHEERICH T 2HBIBER L AR0tE 2, BT —9& LT

I3, 1988F~2016F 128 ICER S N7=IJMAS7E! - IMA95E! - K-NET - KiK-net - CEORKAD it B2 4% & INE
L. &EFXY=F 21— KM,,,24.5. BEFE=60km. EIREM=200km. F/NINEE=0.2 cm/s*. &AM
HEE=200 cm/s’. A—HE MY H—EB=30FMEBRTEEDERE L,

DEEINIY A MEBRFETEIVIAATESONAMETERY EREDOPCGALPGVIC DO WTHKRETT %, ETICIER
INEIHDK-NET - KiK-netZ8Is8, 5H1858ICH 1722016 FREAMEREDE AR E DB L /-1 MEIEREM
TEYIAATEONLHEY EBEDORAIEEPCAL EREHMOBFRAETYS., ENKESNSKDLE
D, ABNLTIDISLKRDEEDTH S, ARKICH TR EEFORAEEPGVE EREMORERER2ICT
T, KESHOETIENS - EW2E4 & b E—E#ICHELTWS, PR IEEBERT. RIZZDRER
HTHD, ZOEHISEHMICL > TPCAIZKER D TEALRD#25%. LMD TH50%IC. PGVIKKIER
S THA0%., LTS TH50"100%ICIRIBAEAD L TWBZ &0 9h B, E5DEA2RB2EEDMATE
ML DREDERICSED L TVWS, ZORR, RERBEPCGATIEHENY EBEOANELR>TL

%, 2 LPGVICDWTIE, ZORERBIIHREAT Y&V EBELTWS, FEIREZIIKEHE LTEH
MNORO-EBFHEANEDEVNT, MREEBE TIEAEOENKRZTVDICR LT, FEIY EHEFTIEZD
EZINSLKBRoTHY., TNELETEDSEHEKEHORHEIMYERENBFTONDIIEETRLTVS,

1 -H2hSBLNRDIE, HEEBEREORZVEARTIFHERYICL > TEZDREIRD LAVESR
RHBZWZET, ZOHERE LTPGVTIERERBABIELAEDEHEBING, INSDHBRDKE2RSD
ELETREDSDRHERY EBRART MLAELELAEZ S, ETHRONSRDIZARYT MULHTEWERE
HEETTEELTVWADICH LT, KERDDOKDEARYT MNLTIEH A MNERZFEMED E— 7 IREIBUAD
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REBBTE—IDELTEY . FEDOBRICH A MFENFERE L. BEEFOY A/ MR IhrE Lk
HBEICHEMYNTE AN 7D EHRSI N,

k. ZHOBEED SKRDLY A MERFEEZRE L THENYERREZERL. ZDERKEPGA - PGVD
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Feasibility study on inference of the phase velocity of Love waves from
horizontal array microtremor recordings by MLM method

*Kotoyo Tsuchida', Masanori Horike', Kouji Yamada', Masaki Suehiro’, Sayumi Yoshida'
1. HANSHIN CONSULTANTS Co., Ltd.
1. IELC®IC

HMESOERICE >TRIEEL SINIMBOSEREREBELARS D, AFE GHMHADEIRRNT, K
EINRBEEBEDHEN T IHERENERLTWS, ERLELINTVWEFERELTIE. flx

I&. Horike (1985) . Capon (1969) IZ& Bf-kik¥, Aki (1957) . Okada (2003) IC& 2 Z=EBECHEE
B (SPAC) &, & (2004) ICL BCCAEREDEIFOLEND, ThE5DFEKIEFL T, LTEIRS NS
Rayleighif%& 49—/ v h& L. MEREDDEMAHET 2FETH S, RayleighiFld, HBOSHREEEIC
Mz, PROREBEDEELZITE, —A. ALKERETH SLovelild. SEOREBEDHDHELXZ(TS
EEITH D7, RayleightR& VBB ICSEEEESEDHEICHATE S, LHL. LovelRIZKESHHDICS
FN372H. Radialfis &Transverse D %= DT 2ENH 2, TDH, BELNHZICEEDLT. 2R
MARFEEIENLI o/,

SH., BAFMORET, 3SRNODOHMEEICLZHANETREAY., BRICKEFHKOHNPMEBTESELDIC
ofz, KEEMD D Slovel DB A FIREE T 2 FEDEFRIE. REAICEWT, L VYIEEASKEEES
DHEEBIET LTEETHDEEZOND,

FalE, LETIC, LovelRDE A AREE § 2 KEFKD ERAW-FEE LT, THM (2016) TREZEXICE
DL T KEEREL, AAROBNIE, COFEEZBALAKEBE T LA T—YIERLEAMERE
BT BIETHD,

IO, ARXRTIEH, BREARHICEWT7TROMEI 7 L A1 B8R %17 -BESFKER W5, #E LA
HEEOZYMHEOMRERAEE LT, (1) EX8.  (2) Vertical 549 & Radial X DRI HEEED—

. (3) Vertical B9 DAIMEREE HTransversef D DAIMERE & W/ W, O3FHAEETHET %,

BIL. RELAEFEROBMAMZHE T 570, BIEOKEHHS ZAWABEEREHRERE (Tada et
al. (2009) IZ& BSPACE. CCAE) ICK WBLNIAIEERE & DEEREITD.

2. A

BHNEARHICEWVWT, 7TROWE 7 L1 8RA%ZTo7, 3D DOERERMEFKVS300 GEETY AT Att
&) #AWT, ETE KFE2HDDEEER%E200HzY > T v U 24bitTH & 2300 B DEHINER % 1T > 7=,

3. BRFE

KIE2MS = AW BEEREEE. tHM (2016) Of-kKETH S, COFEICIUEOSNLMABEREDRZ
LUMECEUEEEZHER T B2, D2FE (Tadaetal. (2009) MSPACE. CCAE) ICK BMEREDHE
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£1To7=,

T 5IZ, RayleighiEh 829 % &, Radial 2 DAHERE & Vertical N2 DAEREIZ. —HT 32X TH
%, ZnLAALICARNIE, LovelE & Rd Transverse KD DMERE L Z Y THEAREMENI B RD, ZDLE
BD7=8, Vertical KD DHAEREELHET 5, EFMAFEE LT, f-kit (Capon, 1969) . SPACE (Aki,
1957) . CCA% (Choetal., 2004,2005) Z#RWri=, 7272 L. FKEUADETICDOWTIE, —EBIC. WET7
L A #&#rY —JL “BIDO2.0” softwarexfERE L T\W3%, (Tadaetal,2010)

4. FHEmEZRE

AT, OHESINMABEEED, ESEILTWSEZ &, OHE X Ni-RayleighZDAIEEE A
Vertical X4 & Radial XD T—H T 5 Z &, OEIN/TransverseiD (LovelR) DAIEERED., (IBEE
IR T B2EEREEE. SRR BEAZRW T, Rayleigh)RDOABEE LY HE/NEWVWT &, DIETH B,

5. {FR
AT CIRAR AR A/~ TDIE,. THM (2016) Of-KETHESNEMEEEDH THo>, Thid,
DFEFEDOH D Love D MUREEHEDRAMABRFETHDIEERLTWVWS,
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Estimation of Velocity Structure Model in the Tsugaru Plain Using
Microtremor Array Observation and Strong Motion Records

*Kimiyuki Asano’, Tomotaka Iwata', Kunikazu Yoshida? Michihiro Ohori®, Ken Miyakoshi2

1. Disaster Prevention Research Institute, Kyoto University, 2. Geo-Research Institute, 3. Research Institute of Nuclear
Engineering, University of Fukui

YERIFARTERX BABHME - FERATIOP I b (2013~2020FEFE) T, BXRBOFHI
TOMEBFRUOSEICET 2720, BE7 LM REFZAVCHEBTIHFORERSHRELZEHOTL

%. 2018FENLRIRBEARARDEREHFZNRE LILFREZITo>TWS. BEEHFIF, ¥ I7RMAMEP
AEREEERZERE L, FEZRRUBORI|ECHRL TWS. RETEFORBICIERE LN FEERETE
FHOFEL, FICHBTERICEWT, FHAMENMBISLELTWS (ER - i, 1999) . EBEFEEHT

&, TEHEBRLUROMBEECHERY ( MEBFMEICE T 2MRIEHE - BR(2003), HE - LA
(2007)72 ETITONT WS A, FEHMBEEEEICET HFRIIERNOMORREHBEFICLEREE+2T
(&7,

2018F 11 BICERTHAR~EED5EE - EEHASR (K-NET5ART. K-NETEFT/IIR, BRIFET&SE. WRADETE
B, FNHREREXZM) BLICT, ZLAERI5m~1.5kmDMET L 1 F&E (LE-3D/55+LS-8800% {&#
) Z#EMELZ. SPACKICE YW KRDAMEEREZELEMT7ILTY) XL (GA) ICLYHRETL, SEEEEE
EHWEL. TORR, V2.7 km/sELEOEBHEYED LEREE, AR (GSW) T1.5km, BE
(HRK) T2.1 km, 8hBT (HRS) T2.6 km, BEl& (FJS) T3.1km, #x#l (IYG) T3.7km&#ESI i, £
fo, BERBILABICHERSNIHBZRICHE TS EEAO5N BV, 1.0~2.1 km/sOEEDBEMFICKE W
EWD L H D, BonERRESBouguerENER (M, 2013) &I 5 &, ARMIIROERRE
EAERNICEWC &E, AFIRBEZTOREARELR/HBLTWSY, BIERUCIRIIMEENRE & /G
LTWBEIICIFRAAD 2. FIT, AMETIRIBE 7L A FEEEIIMIOT —9 RUBHFEIC
EoT, BBTLAREOHERERIIL, #HEL-EEBEETIVABELT IR M.

MEHEHZEEA W ZEREBSEORETED—D & LT, hEFHEHOEHEEBRENT MBRTHE) IC&Y, &8
HAETORERNEGEICE VELZREEEABRHT MRS/ HEBEIHFETETOITVWS. flZE, ERNT
&, BARIEFOEZR - fih (2008, 2009, 2014), BEFEFOED - 1 201N R EICLBHEALH B, KRR
T, ME7 LA HORISEN, BROEE - EEHRARCERAINEMERKICHERTSE2EAL, K
FERMEERET 22 ET, ERMEEOHEERAMT. T I TIE, SETransversey (SREIZ1HEIN S
11#[) RUPRKVerticalis (PREIEFT1HFINS6/E) 2@ L. Son/-82EEREEN,

5, HilbertZ#IZ & UEBMESZERL, TOBRFAMEZBAWT, 4 XY ME#kE Tcoherence /R iI1H % 545
LTRY v U9 %FETH3Phase-weighted stacking (Schimmel and Paulssen, 1997)IC&k W X4 v o L

7=.

BIZ L, BRIBETIIERE (V2.7 km/s&RE) MODSKERETKRE RONZHDOEBERITNL6M EHES
hic. 7 LA REBELLLZRBEBOFEERFES2HWTH 7. RFKOFEEFNISHHINIERRE
&, a7 LA REBELLSZREROERREL Y IV LEVDY, RAMEREZHRALS2EERNTHY, K
SOREEER EHBUERE D BERZ RRFEERT T2 TIVLWEEBEET VNV EHE T 2T
H3. 5lEkHmE, MWERTHFEOBNICVEETENIA—=F (T4 L9—DFEF) OB 2T LD
I, ARRTIE, HET7 LA ZRELASHBIUDOWVT, ARICENZIToEREZRL, ENEESH LM
BREEEDERICDWVWTERT 2.

HEE  AFRI IR ZARERMARMRETSTE BABME - ZRATIOV /M) ELTEELE
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BRPEEEERALI L. BROEFISRBHVLLIET.
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Room A | General session | SO8. Earthquake Source Processes and Physics of Earthquakes

[SO8]AM-2

chairperson:Ryosuke Ando(University of Tokyo), Akemi Noda(NIED)
Tue. Sep 17,2019 10:45 AM - 12:00 PM ROOM A (Clock Tower Centennial Hall)

[SO8-01] Numerical experiments for estimating evolution of long-term slow slip in
the Bungo Channel with Ensemble Kalman Filter, using GNSS data
*Megumi Fujita', Takuya Nishimura® Kazuro Hirahara®*, Mamoru Hyodo®, Shin'ichi Miyazaki' (1.
Graduate school of Science, Kyoto University, 2. Disaster Prevention Research Institute, Kyoto
University, 3. Institute of Education, Research, and Regional Cooperation for Crisis Management
Shikoku, Kagawa University, 4. RIKEN, 5. JAMSTEC)
10:45 AM - 11:00 AM

[S08-02] Earthquake generation scenarios based on a mechanical model using
geodetic data
*Akemi Noda1, Tatsuhiko Saito1, Eiichi Fukuyama“2 (1. National Research Institute for Earth
Science and Disaster Resilience, 2. Department of Civil and Earth Resource Engineering, Kyoto
University)
11:00 AM - 11:15 AM

[S08-03] Dynamic rupture simulation of the 2019 M7.1 Ridgecrest, CA, earthquake:
Effects of 3-D fault geometry
*Ryosuke Ando1, Yosuke Aokiz, Makoto Otsubo® (1. School of Science, University of Tokyo, 2.
Earthquake Research Institute, University of Tokyo, 3. National Institute of Industrial Science and
Technology)
11:15AM - 11:30 AM

[S08-04] Comparison of Source Location Methods: CCF-based SSA and ASL
*Theodorus Permana’, Takeshi Nishimura', Hisashi Nakahara' (1. Tohoku Univ.)
11:30 AM - 11:45 AM

[S08-05] Frequent observation of identical onsets of large and small earthquakes
*Satoshi Ide' (1. Department of Earth and Planetary Science, The University of Tokyo)
11:45 AM - 12:00 PM
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Numerical experiments for estimating evolution of long-term slow slip
in the Bungo Channel with Ensemble Kalman Filter, using GNSS data

*Megumi Fujita1, Takuya Nishimura® Kazuro Hirahara®*, Mamoru Hyodo®, Shin'ichi Miyazaki'

1. Graduate school of Science, Kyoto University, 2. Disaster Prevention Research Institute, Kyoto University, 3.
Institute of Education, Research, and Regional Cooperation for Crisis Management Shikoku, Kagawa University, 4.
RIKEN, 5. JAMSTEC
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Earthquake generation scenarios based on a mechanical model using
geodetic data

*Akemi Noda', Tatsuhiko Saito', Eiichi Fukuyama1'2

1. National Research Institute for Earth Science and Disaster Resilience, 2. Department of Civil and Earth Resource
Engineering, Kyoto University
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Dynamic rupture simulation of the 2019 M7.1 Ridgecrest, CA,
earthquake: Effects of 3-D fault geometry

*Ryosuke Ando’, Yosuke Aoki?, Makoto Otsubo®

1. School of Science, University of Tokyo, 2. Earthquake Research Institute, University of Tokyo, 3. National Institute of
Industrial Science and Technology

The 2019 M7.1 Ridgecrest earthquake occurred on July 6, 2019, preceded by the M6.4 foreshock on July
4. This earthquake sequence presents observational evidence indicating the involvement of the
geometrical fault complexity in controlling dynamic rupture processes. Aftershock distributions clearly
show the foreshock rupture propagates through a conjugate fault system with two major fault surfaces.
The surface breaks deduced from the InSAR imageries shows several kinks in the main strand of the
surface fault, leading to the along-strike variation of the fault surfaces. Although the earthquake seems not
to occur on a known major fault, the observed surface breaks appear to match with the previously
documented quaternary fault traces (https://earthquake.usgs.gov/hazards/qfaults/) in some part. In this
study, we aim to simulate the dynamic rupture process of the Ridgecrest earthquake to understand the
effects of the non-planar fault geometry.

We construct our physics-based model considering the 3-D fault geometry, the slip-weakening friction
law, and the regional stress field. The 3-D fault embedded in the elastic half-space (Fig. ) is constrained
based on the aftershock distributions and the InSAR derived surface deformation. The regional stress field
is constrained by referring to the previous estimates (Hardebeck and Hauksson, 2001), indicating the
predominant N-S compression and the strike-slip regime. The characteristic slip weakening distance Dc is
a few tens of cm.

Preliminary simulations confirm the existence of spatially varying potential stress drop (initial tractions) on
the fault surfaces, which can play important roles to control the dynamic rupture process. The NE-SW
trending conjugate fault broken during the foreshock oriented optimally in the applied regional stress
field, while the NW-SE trending main fault broken during the mainshock is also in the optimal orientation.
The simulations demonstrate the dynamic rupture transfer among multi-fault segments and the rupture
sometimes hesitates on misoriented segments, which may explain the occurrence of the foreshock.
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Comparison of Source Location Methods: CCF-based SSA and ASL

*Theodorus Permana’, Takeshi Nishimura', Hisashi Nakahara'

1. Tohoku Univ.

Source location determination of volcanic tremors is a challenge in seismology due to unclear phase
arrivals of P- and S-waves, which makes conventional hypocenter methods using phase arrival times
inapplicable. Previous studies have proposed alternative methods using spatial distributions of seismic
amplitudes, called the amplitude source location (ASL) method (e.g. Battaglia & Aki, 2003; Kumagai et al.,
2010), which have been applied at various volcanoes. Another is the method using the seismic
cross-correlation functions (CCFs), which is called the CCF-based Source Scanning Algorithm (CCF-based
SSA) method proposed by Droznin et al. (2015). Both methods work by performing a grid search to find an
optimal point that represents the source location. However, the CCF-based SSA method by the previous
study does not determine the source depth, and there are only a small number of studies that apply the
method to real data. We recently modified the CCF-based SSA method to determine the horizontal
location and source depth (Permana et al., submitted). In this study, the performances of CCF-based SSA
and ASL methods to locate seismic sources are compared. We use seismic records of volcano-tectonic
earthquakes (VTs) at Izu-Oshima and Sakurajima volcanoes. The VT hypocenters located by using an
arrival time method (Hirata and Matsuura, 1987) are used as the reference. By assuming that S-wave is
dominant in the waveforms, we locate the VTs using CCF-based SSA and ASL methods and calculate the
misfits by comparing the obtained source locations with the reference hypocenters.

The results show that the misfits for the ASL method are more horizontally shifted from the reference than
those for CCF-based SSA method, although the standard deviations of the ASL method are smaller. The
results also show that the ASL method is much affected by the selection of the constant S-wave velocity,
quality factor Q, and site amplification factors: S-wave velocity and Q have a more significant effect on the
source depth, while the site amplification factor affects the horizontal location. On the other hand, the
CCF-based SSA method does not show such systematic biases in the locations, but slightly larger
standard deviations of up to about 2 km are obtained. In both methods, the configuration of seismic
stations has an important role in constraining the source location.

We finally point out the advantage of using CCF-based SSA method as it requires smaller number of the
initial information and is able to consider a complex velocity model.
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Frequent observation of identical onsets of large and small
earthquakes

*Satoshi Ide'
1. Department of Earth and Planetary Science, The University of Tokyo
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Room A | General session | SO8. Earthquake Source Processes and Physics of Earthquakes

[SO8]PM-1
chairperson:Saeko Kita(Building research institute), Suguru Yabe(AIST)
Tue. Sep 17,2019 1:30 PM - 3:00 PM ROOM A (Clock Tower Centennial Hall)

[S08-06] Enhanced dynamic triggering of a shallow slow slip event in the Nankai
subduction zone due to the overlying sedimentary wedge
*Satoshi Katakami', Yoshihiro Kaneko?, Yoshihiro Kaneko' (1. DPRI, Kyoto Univ., 2. GNS
Science, NZ)
1:30 PM - 1:45 PM

[S08-07] Scaled energy estimation for shallow slow earthquakes in the Nankai
trough
*Suguru Yabe', Takashi Tonegawaz, Masaru Nakano?® (1. AIST, 2. JAMSTEC)
1:45 PM - 2:00 PM

[S08-08] Slow earthquake signals in the microseism frequency band (0.1-1.0 Hz)
*Koki Masuda1, Satoshi Ide1, Kazuaki Ohtaz, Takanori Matsuzawa® (1. Department of Earth and
Planetary Science, The University of Tokyo, 2. Disaster Prevention Research Institute, Kyoto
University, 3. National Research Institute for Earth Science and Disaster Resilience)
2:00 PM - 2:15PM

[S08-09] Detection of shallow low-frequency earthquakes beneath the Japanese
Islands
*Junichi Nakajima1, Akira Hasegawa2 (1. Earth and Planetary Sciences, School of Science, Tokyo
Institute of Technology, 2. Research Center for Prediction of Earthquakes and Volcanic
Eruptions, Graduate School of Science, Tohoku University )
2:15PM - 2:30 PM

[S08-10] Focal mechanisms of deep-low frequency earthquakes beneath Zao,
Iwatesan and Hijiori
*Genki Oikawa', Naofumi Aso', Junichi Nakajima' (1. Tokyo Institute of Technology)
2:30 PM - 2:45 PM

[SO8-11] Interactions between the intraslab earthquakes and episodic slow slips
beneath Kii Peninsula controlled by fluid migration
*Saeko Kita', Heidi Houston?, Sachiko Tanaka®, Youichi Asano®, Takuo Shibutani®, Naoki Suda®
(1. Building Research Institute, 2. USC, 3. NIED, 4. DPRI, Kyoto University, 5. Hiroshima
University)
2:45 PM - 3:00 PM
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Enhanced dynamic triggering of a shallow slow slip event in the Nankai
subduction zone due to the overlying sedimentary wedge

*Satoshi Katakami', Yoshihiro Kaneko?, Yoshihiro Kaneko'

1. DPRI, Kyoto Univ., 2. GNS Science, NZ

The dynamic triggering of slow slip events (SSEs) is rarely observed, even though regional earthquakes
often trigger tectonic tremors and very low-frequency earthquakes. Shallow SSEs have been inferred from
temporal changes in borehole pressure across the DONET network (offshore of Kii Peninsula, Japan) that
immediately followed the 2011 Tohoku-Oki ("700 km hypocentral distance), 2016 Mieken Nanto-Oki
(occurred beneath the borehole network), and 2016 Kumamoto (7600 km hypocentral distance)
earthquakes and lasted for up to two weeks in the shallow part of the Nankai subduction zone. Here we
identify the shallow SSEs that may have been dynamically triggered by regional earthquakes. We identify a
possible shallow SSE in 2004 that was triggered by the Kii-hanto Nanto-Oki earthquake using tectonic
tremor and very low-frequency earthquakes, as the borehole network was not yet installed. We quantify
the dynamic Coulomb stress changes due to causal events in the Philippine Sea Plate that could be
distributed shallow SSE source faults. The passing seismic waves from the Tohoku-Oki, Mie-ken-Oki, and
Kumamoto earthquakes induced calculated Coulomb stress changes of >100, 50, and 20 kPa,
respectively. Furthermore, the clear causal earthquakes (Kii-hanto Nanto-Oki, Tohoku-Oki, and Mieken
Nanto-Oki earthquakes) that triggered shallow SSEs induced large, long-duration Coulomb stress
perturbations (>10 kPa for “30 sec), which suggests that a shallow SSE may be triggered under these
conditions. Shallow SSEs are therefore more likely to be dynamically triggered than their deep
counterparts due to enhanced stress perturbations induced by the sedimentary wedge.
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Scaled energy estimation for shallow slow earthquakes in the Nankai
trough

*Suguru Yabe', Takashi Tonegawa®, Masaru Nakano?®
1. AIST, 2. JAMSTEC
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O—MEDRICIEZDEEIEVWLH D ATEMENH S.
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Slow earthquake signals in the microseism frequency band (0.1-1.0
Hz)

*Koki Masuda', Satoshi Ide', Kazuaki Ohta®, Takanori Matsuzawa®

1. Department of Earth and Planetary Science, The University of Tokyo, 2. Disaster Prevention Research Institute,
Kyoto University, 3. National Research Institute for Earth Science and Disaster Resilience
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BESTORFEEZESET 5, EA LEEFICO.25MAS50.58, 0551/, 1A 528, 2,547, 45
NH8F, SHAL16F., 16M N 532F). I2MWMN 64 DSTEFRD /NN RINRA 74 VY 2BERHLZEZ S, £
TOTEETHREDZ 2 21 REAETE -, CNIERAO—MEN0.25MHI 564 EFTOLEVWEHTTES%
BFoTWbZEAERLTWS, 51, NYRRRT7 4LV EBATIHOESRFICHT 3 ZHEOENR
B0 ERMEEHREE I - ETIICRHI AR ERA>TH Y, RAO0—HhENEROHEL B 2YESE
BoTWbZEAETRKET S,
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Detection of shallow low-frequency earthquakes beneath the
Japanese Islands

*Junichi Nakajima', Akira Hasegawa®

1. Earth and Planetary Sciences, School of Science, Tokyo Institute of Technology, 2. Research Center for Prediction
of Earthquakes and Volcanic Eruptions, Graduate School of Science, Tohoku University

NEETHRE T 2 FHRERREIF, SHEREIW2 ~5HzT, —RICPEINTFEBEETSEDORENAE L E L
SHEHEIHZ (#8)Il - /NE, 1993; Hasegawa & Yamamoto, 1994) . 1990FER XTI, FEEERMEIEE
ICKIUELTRESTZEEZONTELD, HETEIRRENSEEBRICNTI TOREBEPERERIBARLE, X
I SELS BN/ BB THRBERBHENHZ K RELTWVWB Z &b > TEL. FEMERBHEDZ <
[FEFREAE CRS25-35km) TRELTWRZENS, HFRRED A MEEIEFXAIVMDOEICEYVEL
EREOBEINECEARLTWEZ EEZAONTE .

—AT, T—9DNEBINZICONTLEMBRTHEBAKRMENSFEEL, RI10-50 kmDEAVR I EEHETH
ELTWBZERDA>TEL (FIAIE, INE, 2016) . 7z, 2008FEEF - EFAEIMEL2016FEXRM
EOREOHICERERDICEOHMENH 2 Z &M RESINTVS (FIAIE, BFXRZEAMTHITAT, 2008 ; /)
& - fth, 2010; AA - #8)11,2018) . S HIC, HEMELOFEETIE, BERME S BEOHENIFIER UG
WT%ELTV6’t%ﬁ#DT§t(ﬁD ftt, 2018; M - fth, 2019) . TDLD I, EEAKMEIEHT
L DFEER] THRETIDIFTIEARL, HFRRBOREFAELZCHRESINTWS. ZI TERARTIE, BERS
SONETHE LEHMEOREERLL, IRTNMBEAKMELREL TOWAWEZFICKREL, ZO0OR
TEEImDOFHEBALNMILEZOTRET 5.

RMTICEHER L7=DIE, 2003FHM520165F % TITREE T THRE L 724920,000@DHE (M0-2.5, F X35
KmLUEA CAREESL—hET714VEVEBTL—MNUERWIE) THY, [IRF—TEDSEFTHEY EH
S3IMDOBERBRTEEIRIBARY MLVESE L. ZORRY MULICH LT, BREKS (Al: 2-5Hz) &&FER
# (Ah: 10-15 Hz) DOIEHIRIEN SFI=log(Ah/A)TEZRSNSFIE (Buurman & West, 2010; /N& - &L,
2018; Hotovec-Ellis et al., 2018) %5t & L7=. BEAEKKINEH T B EFHEIFEDKREREERS. £

=, RERIBRARY MLOE—J7REREE (fp) 25tEL, FIEpD2DODEETRERMEDOME%Z1T o7/, %
CTCRHISRF—TEERICEEFNZEERIMEDFHEE DD HEESE(IC, FI-0.75, fp5 Hz & EE R EixM
E L7z, BIENERRMEIERGEIZIN200@THY, DD BH1200@IEEI15 kmEUXTRELZHET
H5.

FEI15 kMR THRE L TV B EFARBEERDZ < M5 EOREEDREDHICEZE EFEh, AEH
SERBICERFLTRELTVWDRE W EENHD. CORERIE, 2016FEAMBELETHREINTVE LD
I, REFHORICEZ DERFMMENEEFNE 2 E2RLTWS. ¥z, BHathALBEILLESICEWTIE
LEEBEWEE CERBERMENREL TWBEEI’H B EHEHELNMIR . ThSDERIT, BERKMME
BT LD DRI TRETZ2HITTIERLS, EBHRBICEVWTEDRISTRELTWRZEERLTWY
. KU TIERVWHFRRRIB TEEBEFEENREL TWVWE E WO ERE, KERMEOREICIETI TP
A N DEEPHEMERIEEE S VEEBEOREREFIVATIIRVWI EERELTWS. SRIMEREEE
BEINHEDORFAREL, BREEZRBLSTEEHIC, REME (FE) SERKMEREDRFZREEG
*EETEHE, BRAKMEOREZGEEZHEOLSMIL TV FETHS.

HEE KBTI [IRT—TTAEBRRRVCZOHARY EL2FERV LI L. BEHWALIT.
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Focal mechanisms of deep-low frequency earthquakes beneath Zao,
Iwatesan and Hijiori

*Genki Oikawa', Naofumi Aso’, Junichi Nakajima1

1. Tokyo Institute of Technology

1. 8%

RILBARDFANIUED TIERES20~40km & W > 7= HIFEAERHE L W £ R WES THUMIEN SRS hTL
%, ZOMEIF2~8HzOMER AT 2 Z &M SEERMELATLFE)EMIENTWS, TDXAHZXAIE
CLVD®FFEZEILK S & W > 7=FEDouble-Couple i 3 = F > 7= SR LB/ HESNTH Y (FI AL
Nakamichi et al., 2003). 72 v 7 LHBDOHEEERACY I DEHRENREETINELTEZLNTW
%, LD L. LFEIRFREDN NS WOHBTHIEDR <, TRENAFEETOEROBBICIERLEE>TULA
W ZZ T, AR TIIRILBATLFERE N EFRABEE. EF WU, FHITO3BRICOVWTA D ZXLERE
L. KIUZTEDA D =X LDLEERT, BEPHIFTR SN TWS201TEORILMA KEEHiEREZ TD
BT EA N X LOEES AR,

2. 7% - Fi&

AR TIEHI-net., RIEKZE., [RFDI100HzY > 7)) v FHEEHC &L > TREFINAAHERVEAWV:Z, K
KEDOAYOT DD E2003F~2017FICHEEL., ¥V =F 21— ROSLULDLFEEZBTRRE Lz, BRIESK
KRFICKWRESNAT—Y2AL, SHHACATABDOSHEICIKIMA20012FRA L, X AZXLDREICIE
SKEEPEDIRIBLL Z AW, AR TIE. GRBEBECERRAOHELZRHET H7HDIC. RMVICAD=ZZLH
BRI TH 2 EEDHE % > TIRIELL Z1E L. RiICDouble-Couple. Single-Force. CLVD,
Tensile-Crack®4 D DETILH SEARF I N 2 ERIRIEL & HIE S NABRIRIBLLOREN RN ERDEE S
oy RY—FICEUHELE, RBICETIHEOLEZAICHRBIERERE)ICL >TITW, IRV NTEICR
BRETIVEBRNSIX—SHRELT,

3. R EEWR

BET29E. BFILT24E. FHIFT2IEDLFEICD W T A A ZXA%ERE Lz, £EMBERE LTI
Double-CoupleB{DLFEA % <. ZDEIGIFBET62%. AFILT75%. T T8N TH -7, FHICHFIUT
IZNakamichi et al., 2003 &l A HZ XL BHEFDARY MNEBESNZ, FAEBE. FHITTIZ2011ERILhA
AEEHHMEOFER TA D ZALPREMEBICEELIGRONZ, BETIIHBIS NGB EEENTH -
Double-CoupleZl D X A = X LHFHDFERIEE EHICELTEY ., RHIFTIREFILERIORESEE L UE
WiGFTTDouble-Couple I DIREA K EZE WA RV MO FREEL TVWR EWVWIFHELE LN, ThS5DEEIP X
AZZXLOEALERIEHEICK > TE L EISAZ L DOREERNIEE L REDIEERICE > THRELTVWE EER
bNhd, —A. BFUTIHRIIERE CHBEREFNCPANZILDELIFRSNRA >, REBRIE
IEWAR SN, EFUTERLAILE, WWAET. ILEREEO3IEFRCLFEAREL TS Y, BEEEICRS &
ANZXLEEZHETH7=H,. ACEBATIEILE> TWALFEHFEELRE., COFBRIIBEEEICRETOE
AEERZH, ALEETIIE—DOYEEENIREICTE L TWEEEZILNS, FICIWAETICEAL TIEIE
Double-Couple DLFEN % \MERI TH o7z, LUEAE FDOLFEIFEI 10kmEUETHREL TE Y. BFIUTIERER
ICBITBERBYIIFHOEEERLTVDDOMNE LR,

HEE  ARRTIEBHAB. [RT. REKRFHE - BATHAREA €V & —ORFRFE LAV L, &
oo BICRIRFO—TbFmARYELZFERALE L, 8L TRHHWEZLET,
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Interactions between the intraslab earthquakes and episodic slow slips
beneath Kii Peninsula controlled by fluid migration

*Saeko Kita', Heidi Houston?, Sachiko Tanaka®, Youichi Asano®, Takuo Shibutani*, Naoki Suda®

1. Building Research Institute, 2. USC, 3. NIED, 4. DPRI, Kyoto University, 5. Hiroshima University

Slow slips are thought to be related to geofluids and sometimes occur near the times of intraslab
earthquakes. Studies have examined the interaction of slow slip with intraslab earthquakes, showing that
even slow deformation on the plate interface has the potential to change the stress field (Warren-Smith et
al. 2019) and seismicity (Han et al. 2014) within the subducting slab. However, detailed processes and
relationships between intraslab earthquakes, slow slip phenomena and geofluids are not known. In the
present study, we found changes in seismicity rates, b-values, and stresses in the Philippine sea slab
before and after the times of slow slip episodes beneath Kii peninsula, southwestern Japan. At T month
before the slow slip times, seismic rate and b-value of intraslab earthquakes become high, which is
consistent with the effects of fluid-induced seismicity (Bachmann et al. 2012) and “geofluid injection”
seismicity beneath northeastern Japan (Yoshida et al. 2017; 2018). Stress orientations in the upper-plane
earthquakes suggest that the plate boundary just beneath the slow slip zone is weakly locked before slow
slip times, becoming unlocked afterwards, whereas updip of the zone, it becomes more locked after slow
slip. These interpretations of the degree of locking on plate boundary are consistent with results from
Cascadia based on LFE recurrence patterns (Sweet et al. 2019) in that the locking on the plate boundary
there appears to increase as one goes updip through the ETS zone. Our results suggest that monitoring of
intraslab earthquakes may provide a means to evaluate not only slow slip activity but also plate boundary
conditions.
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Room A | General session | SO8. Earthquake Source Processes and Physics of Earthquakes

[SO8]PM-2
chairperson:Takehito Suzuki(Aoyama Gakuin University), Naofumi Aso(Tokyo Institute of Technology)
Tue. Sep 17,2019 3:15 PM - 4:45 PM ROOM A (Clock Tower Centennial Hall)

[S08-12] Inertia term governs displacement of stick-slip experiment
*Shinichi Oba1, Yuta Mitsui® (1. Graduate School of Science and Tecnology, Shizuoka
University, 2. Faculty of Science, Shizuoka University)
3:15PM- 3:30 PM
[S08-13] Paradox in Rupture Propagation Velocity
*Eiichi Fukuyama'?, Shiqing Xu', Futoshi Yamashita' (1. Nat'l Res. Inst. Earth Sci. Disas. Res., 2.
Dept. Civil and Earth Resources Eng., Kyoto University)
3:30PM - 3:45PM
[S08-14] Understanding of temporal evolution of the eddy viscosity in porous media
and its seismological implications
*Takehito Suzuki' (1. Aoyama Gakuin University)
3:45 PM - 4:00 PM
[SO8-15] Numerical simulation of earthquake sequence on rough faults
*So Ozawa', Eric M. Dunham?® (1. University of Tokyo, 2. Stanford University)
4:00 PM - 4:15 PM
[SO8-16] Earthquake triggering by dynamic and static stress changes
*Shingo Yoshida1, Takuto Maedaz, Aitaro Kato' (1. Earthquake Research Institute, Univ. Tokyo,
2. Hirosaki Univ.)
4:15PM - 4:30 PM
[SO08-17] Rupture simulation in a temporally stochastic stress field
*Naofumi Aso’', Ryosuke Ando?, Satoshi Ide? (1. Tokyo Institute of Technology, 2. University of
Tokyo)
4:30 PM - 4:45 PM
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Inertia term governs displacement of stick-slip experiment

*Shinichi Oba’', Yuta Mitsui’
1. Graduate School of Science and Tecnology, Shizuoka University, 2. Faculty of Science, Shizuoka University

BARMEDRKRAT —IVICEITE2RERT—) VBRI L KHAEINTWVSED, NRT—ILOHFEIE, RS
REEDRADIOICH LY. —F, BERRAT v - Ay TEERIE, BRMEELHFALECTEVNVDGHEZEHED
D, NAT—=IDRREFARDIENHEES. TITIE, TRY-RIZRFT—YVITEAROBRHI S, HARIC
EoOTHRETEIHIDDEED, HE-HIEE VWSNRNSA—YDEELFAND., BEDRAT1v T - R
)y TRBROT—4% (BRERX146E) 26 &2, ABHORE, IRVYE, FE, AIZLTHYVOBED
MBS, EQRIMZIT o, TOHER, WEEHIMEL SR FHIERE TAY E & DOFICHHVIEAER
(0.936) ARLNF. ZDZElE, RTa4v Y - AUy TRBOITARYED, BUHIEBETE—ICKREINTL
32T BT B, T, HVVORBEEIARNYUELDBICEHEBVWEHEBENIEONLD, ZHIXRAERBEDHIC
KV, BHCIAERT & FIRT L <.
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Paradox in Rupture Propagation Velocity

*Eiichi Fukuyama'?, Shiging Xu', Futoshi Yamashita'
1. Nat'l Res. Inst. Earth Sci. Disas. Res., 2. Dept. Civil and Earth Resources Eng., Kyoto University

According to the Griffith fracture criterion, rupture propagation velocity is determined by the balance
between the supplied energy (e.g. elastic strain energy) and the consumed one (e.g. fracture energy).
Generally, rupture propagates with the velocity slower than S- wave velocity for Mode 3 and slower than
Rayleigh wave velocity for Mode 2 rupture. In Mode 2 case, when the supplied energy is extremely large
or the consumed energy is extremely small, the rupture propagates faster than the S wave velocity but still
slower than the P wave velocity (termed supershear or intersonic rupture).

Recently, there are some experimental reports that the rupture can propagate faster than the P wave
velocity (termed supersonic rupture). Gori et al. (2018) observed supersonic rupture propagation along a
polymeric material interface by identifying the shock wave front of P waves with the high speed DIC
measurement. Fukuyama et al (2019) found an emergent slow slip (EMS) events that propagates faster
than the P wave velocity during the meter-scale biaxial rock friction experiments. The characteristics of
the EMS events are as follows: 1) The onset of source time function was gentle compared to the regular
stick slip (RGS) events. 2) Elastic waves were emitted at the rupture front of the EMS events. 3)
Predominant frequency of the emitted waves was low compared to the RGS events. 4) Amount of stress
drop was similar to that of the RGS but total amount of slip was about 1/5 of RGS.

It was reported that supersonic rupture occurred only when the extremely large energy was supplied for
the rupture initiation (e.g. Gori et al., 2018). However, Fukuyama et al. (2019)'s data indicated that the
supersonic rupture could occur even without large external energy supply. This could be achieved since
the onset of the EMS rupture was very gentle and the consumed energy at the rupture front was small.
Nevertheless, wave radiation was observed, which could be considered as a sort of shock wave generated
at the supersonic rupture front.

If we assume that the EMS events occurred on a zero-thickness boundary between two rock specimens,
all materials will behave elastically and all information has to propagate with elastic wave velocity. In this
case, the rupture velocity cannot exceed the elastic wave velocity. In contrast, when a thin layer exists on
the fault, which sheared during the EMS events, the thin layer could be deformed nonlinearly with high
strain rates as Fukuyama et al. (2019) proposed. In this case, the rupture can propagate faster than the
elastic wave velocities.

In summary, recent experimental observations raise a paradox with regard to rupture propagation velocity,

which seemed difficult to resolve by the classical fracture mechanics theories. Therefore, we need to
construct physical models to explain these new phenomena.
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Understanding of temporal evolution of the eddy viscosity in porous
media and its seismological implications

*Takehito Suzuki'

1. Aoyama Gakuin University
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DOEEHADEILTHZ D, ZDOBFERRepsilon=c, uy k/sqri{K}N ZEHUHBED NI 1 v THB I &
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Numerical simulation of earthquake sequence on rough faults

*So Ozawa', Eric M. Dunham?
1. University of Tokyo, 2. Stanford University

Faults have geometric complexity at a wide range of spatial scales and forms; here we focus on fractal
roughness of the fault surface (e.g., Candela et al., 2012). Slip on a nonplanar fault causes spatially
heterogeneous stress field (Dieterich & Smith, 2009), modulating the style of the next slip event on the
same fault. Thus, it is important to investigate rupture dynamics on rough faults using sequence
simulations of multiple spontaneously nucleating and propagating events, instead of a single dynamic
rupture simulation with artificial nucleation procedures.

In this study, we model earthquake sequences on rough faults, using a finite-difference model which
captures inertial dynamics and plastic deformation during dynamic rupture and a quasi-dynamic
boundary integral model which simulates the interseismic period and nucleation. We use rate and state
friction with dynamic weakening on the fault and Drucker-Prager off-fault plasticity.

Our numerical simulations show that the stress field becomes more heterogeneous with accumulating
slip. Stress heterogeneity makes the rupture process of subsequent events increasingly more complicated
(in terms of slip and rupture velocity fluctuations). Later events are more sensitive to the local geometry of
the fault due to accumulated stress heterogeneity. The place of nucleation is highly sensitive to subtle
changes in fault geometry and used parameters. Furthermore, we are going to show some preliminary
results which account for viscoelastic relaxation during the interseismic period in the presentation.
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Earthquake triggering by dynamic and static stress changes

*Shingo Yoshida', Takuto Maeda?, Aitaro Kato'

1. Earthquake Research Institute, Univ. Tokyo, 2. Hirosaki Univ.
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Rupture simulation in a temporally stochastic stress field

*Naofumi Aso’, Ryosuke Ando?, Satoshi Ide?

1. Tokyo Institute of Technology, 2. University of Tokyo

In statistical seismology, we handle an earthquake sequence as a stochastic process. For example,
temporal stochasticity determines the exact timing of earthquakes. In seismic wave propagation, we also
consider the stochastic term to account for the scattering effect. In source physics of earthquake rupture,
on the other hand, people assume deterministic physics. For example, we run a rupture simulation by
prescribing conditions deterministically, including fault geometry, initial stress, and friction law. However,
we never know such conditions perfectly in real faults, and therefore, the rupture would evolve as if it was
a stochastic process. Hence, the consideration of temporal stochastic term is necessary to understand the
earthquake rupture process better.

Here, we perform mode lll rupture simulation under the existence of temporally stochastic external stress.
Different strength drop and initial stress level result in various ruptures from both crack-like and pulse-like
ruptures to slow ruptures. It becomes pulse-like for low initial stress conditions, which is consistent with
the previous study with spatial heterogeneity (Zheng and Rice, 1998). In these conditions, rupture
propagates by inertia while less slip occurs in the central part of the fault. Low strength drop and low
initial stress conditions will result in slow earthquakes. In these conditions, rupture can propagate only by
stochastic force. The stress concentration at the rupture front gets smaller as it advances, and the chance
of the propagation gets smaller and smaller, resulting in decelerating rupture propagation. Our model is a
realization of previous Brownian walk model for slow earthquakes (Ide, 2008; Ide and Yabe, 2018) in a
continuum system. Compared to the simplified model with nearest-neighbor assumptions, our model has
an advantage in explaining “pulse-like” tremor front as we observe.
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