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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)
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*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



Seismological Society of Japan Fall Meeting

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.

1. IZC®IC

hEE S ) —VBEROEBMS L, MWEHFUASFICARATEI2EELBERTHD. INEBENICHETS 51
DI THEEETIAREERSZED, BRTEHTHZULOEREEHS 22T T & 38 L V. SRREK
DEECT) —VEARZERMO EERT B AED1 D& LT, BAURHEEFEBT2AEDH 3. Plicka and
Zahradnik (1998)i%, B#H /N EZEHFERWT, 7Y —VBEHOEEMS (EGTD) D EEERELL.
DFEL, CERECHBOETINIEELREEET, FLERIANZIALBORENSTHEEEDAH=X
LBOMEEBDEENTEZFETHS. LHL, COREDHEHOREEAVNIEEDRREDSERMRA
BRI E TERTEBZECTDAMETE ZHDHASNMIA > TWARL, EFERTIE, Ihbdoik:t

%, 2016 FICHKE L-EAMEORBEHEBAVTEREL .

2. T=YEFE

SEFER L2016 FERBEDRESRFIISBLEYIZF 21— R2~4DEEDRETHS. EGTDEME
TBHHICIE, MIBNXZA—% (EA - BN -BYA) , HEE—X Y MPO—T—RAEHDI LR ZER/NZ
A—IDNNEERD. TDH, WIB/NZA—FIIPEMEN S, HEE—XAV N, I—F—REHITw-2E
TIERELTSEDT7I—)TARY MLHSEH L.

MDIC, HDIERDKAICMNET B6ELULENSHRBIREVIL—T%ZEL, JRICPlicka and Zahradnik
(1998)ICL WIRESINIFEEAVWTI N —TILINAERERISIRDMEEIDEGTDAHE LK. &

IC, EGTDO#EICAVWTAVWREDOERMENY (MIIRERF) LHELLZEGTDEZRWVWTEH L/ZhEEIRR
%, {BRRAMAIEIE L L THER L, EGTDORASERE % 1M L 7.

3. R

EGTDED = DMEZ I — FLHE%A500m, 1000miZ L7158, 4HzE TOEGTDAERETEELT
WETE., JIL—T{EE500mE1000m% LT % & HEFE500mD AL & W SEEDEGTDAKE S 1
. TORRIE, FN—TbETEREFIVIEBELADDERRTZ2E LU ESHREDEGTDAMETESZ
EEEBEKT S, IhiE, JIL—TEOSEEAORRNARS (BER) ICRHLT, BBELTWIRERRDL
D, EERS500MDANKEVLEDTHDZDEEZOND., T, JIL—TEEER500mDIHFEIX S S5ICTOHZE T
EREEICHETCE2TREMAETRBRTZBREL ST, ThODERIE, HENEERCER/IASA—9IRE
TELAREEHFEAVEGETHS. — KIS, REONSVWHEDER/IASA—9E5—BMITRET D2 &I
LW, UL, BRAVUN—VavEICHNRETZIEEEZLDE, BRASA—IDRBENPPBEVRER
O S EEGTDAMETE S LI IC L.

EGTDOHEICFIRTAIENTEZMEAED T DI, BRNASA—YIDREBEINBVWRELRFIOER
B7ILTY) XL (GA) ZAVT, REBFICEKEIBRENTIA—Y LEGTDORBHHEELT 7. TODHE
R, E£E - B - BYADKRKREE(20.1radians) TS XA — Y DREBEHINBVRELAWVWTDH, 4HzET
DEGTDA RO OLND I ENHERTE . Fz, KREVIL—TICEL>TE, 4HzKYBVERKEHRAR £ TFH
FACZX2ECTDAHETZ2HBAENHIIEEhbh o1k,

ZDHEDFERIE, UTDIRTHS.

(1) REHESREH SHE LAEGTDIE, DA< EH4HzETIIRDERTE 3.

R IN—TETEREELIVEELEZTDERIRTZE LY SREDEGTDAHETE 5.
QB)REDERNRSZX—YIDREEINPPEL CTHEGTDOHEICFIATE 5.
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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
ERITBZEZEBHBICEWNT, IRTHUBEFRBRZERREL L 1], RIC. TOMEITEIC, I OMRIERT
ZEALL (2, REETIE, HEFERARE, REGTMOLDOD (BAmDXWMTEELZEST) BEMIEL
DRWBTBEZERTZ(E 1), ERMRERDS. ZEWEBELRWMBEEDHADYMHICERIKETZN5T

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

EFHIC L ZEBMECHEROLREMTMASICEWVNT, BTHBEETILO TR (BEE®E) ICANT SHES
HUERK T BERIC, MR 1 SOMEE (LUTF [EEMES)] SWHER) HoOADH BRI ICHITHHMEE (A5
B) ODHEEETIZLENHS (H1(a) . k. BEMEE A TEEOHMEAFTERELTI1RTOZE
RAERICEDVWTHAICEL, SAEASFTEEEE LTETETIVTHRICAAT S A LIELIETTDbhTW
%2, LHL. CO&DWERBEARFEEREZRET 2HETIH. ANMEEDOKESFHAESKE L THRbN S
—H. LTENRZIEPEE LTHhbN3, ZORR. TEEBTH->TH., EFINTIELITEEPEE L TEHET
ZZElchY, BARABEEER (IaL—8) LTWBEIEFWVWARY, F SAETIRAL DO ASTOTH
BERETZHEICEVTE, —RICHEBEINCIIHRLARKERO—RAERF ORRDOEAESENTEY., Th
HOEDDKEZRO—RADOTEEEERE L THARICRT Z & &, FICEKRD OHGREROR W EE % 1R D
BEICIE., PRYVERHNBRFEZELCTLED, AARTIE. TEEANOREICE DNV, 0&ED2DIY
TR EEREY %,

ZTOHEEIE. ERESCHTEEET L (K1(b) #HE L. BERBPKLS 1 /LR (FILYEH) OBV
BEWERAZREL T, ROEEMEFHOR AR ANMESHPLELRMBME (FIZIEX. 2RTEFTETIL
TIIKERERRICOT) ICBT2MES EBMER) 25EL. RUBOEREFICKT 2t IEDE
R OGERHN A EEMEN/FAL TRONZEREZANBMEERICAVWSZ LW EDTHZ, ZDEER
BTt BER SOERER A ROBHREK TTFIV Y+ ) a—Yay (BREGERTEHYVE) LTEON
20, BRICIEUTOL S ICTNITEREBRHAZHET 2HERE AWV (HPOROKAFTaY

DAV 21— aVERETIHEERY) , REICIE, BEMES S MROEREF TV
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,

© The Seismological Society of Japan -S515-03 -



81 5'03 Seismological Society of Japan Fall Meeting

z=0

h-CYVIYVVYVVYYY
ANHEE)

E1: (@FMHEBETIL. OERESCHTEEET L.

© The Seismological Society of Japan -S515-03 -



81 5'04 Seismological Society of Japan Fall Meeting

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°
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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

© The Seismological Society of Japan -S15-07 -
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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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WMRAELSHI 2R LTEY., ZITRIERENLMBEEA RN ERTE 2,

SEIZBATZARY T4 DBARTEBRIRSICEISTRL L LAY, BARTEDRSIKEEISZ 2%
BEIKREL, MEXHRTOEEZIY MA—ILTIMER LD NS XS ICRSKEFEZEATE L

T. SMGAD L D/NJL R EMRICKRIE T HUTET N Y OME 2 #Hi—HICKIRT 2REHLMTERE S
al—YavhAaRICRSEDEHFEINDS,

—
& R T > PR HEETE  MEETER  REETR
= = ———_ 4
E. -5 . ool — 5 -1 e I~ s T r e ox s
= 2 ,-'f-,’ i };i, E
g -1 o -10 B az
= !1‘ 4 3,.. ﬁ A 4 a4 4 A 4 4 a
_15 - ~15 = 1 o Max_Slip
T . . fi Ave_Slip
T T T T T T T T 0
o 5 1 15 20 = o 5 10 15 20 = 0060 0085 D'DT:Apaka
Stress Drop Stress Drop Farameter
. e e e
] 1
-201616:50 5101520 -201616:50 5101520

HEETE HEmTYE  HBEAETE

Spontaneous Rupture Slip
f

Spontaneous Rupture Slip
(eonipgoneyy, - ° e

* s 7
0 = ‘é_
H z 5 150
8 £
310 §-10 pes
= H R BCEAN
N
5 . 50 LA a L, feMacvel
‘ h e Ave_Vel
0
[ 5 10 15 20 0 5 W0 15 20 0.060 0.065 0.070
Length (km) Length (k) Parameter MPalkm
{m) =

EHOGHETEAE EROBHETELNS
M 2RO HKRTEOSRICLZEREY B0EL L hEEEAEE
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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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vIal—vay, TARELMXEAI(ESE - ®hET %), 70, 1.818-1_829.
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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

©Seismological Society of Japan



81 5'1 4 Seismological Society of Japan Fall Meeting

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.
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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 :
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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.
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