Program The 2022 SSJ Fall Meeting

Wed. Oct 26, 2022

[ Room B | Regular session : S15. Strong ground motion and earthquake disaster
9:30 AM - 11:00 AM JST | 12:30 AM - 2:00 AM UTC | ROOM B 4th floor (Large Conference Room)
[S15] AM-1

chairperson:Toshihiro Shimoyama(Meteorological Research Institute, Japan Meteorological Agency), Kotoyo
Tsuchida(Hanshin Consultants Co., Ltd.)

9:30 AM - 9:45 AM JST | 12:30 AM - 12:45 AM UTC
[S15-06] Is it feasible to derive high-frequency EGTDs? part (1)

Mitsuhiro Toyal, Sayumi Yoshidaz, *Kotoyo Tsuchidal, Masanori Horike! (1. Hanshin Consultants Co., Ltd., 2. N/A)

9:45 AM - 10:00 AM JST | 12:45 AM - 1:00 AM UTC
[S15-07] Is it feasible to derive high-frequency EGTDs? part(2)

*Masanori HORIKEL, Sayumi YOSHIDAZ, Mitsuhiro TOYAL, Kotoyo TSUCHIDA! (1. Hanshin consultants., LTD., 2. N/A)

10:00 AM - 10:15 AM JST | 1:00 AM - 1:15 AM UTC
[S15-08] Updating proxy-based site amplification map in Osaka, Japan with soil borehole data: A
Bayesian updating scheme based on Uncertainty Projected Mapping

*Anirban Chakrabortyl, Hiroyuki Gotoz, Sumio Sawada? (1. Hosei University, 2. Disaster Prevention Research
Institute, Kyoto University)

10:15 AM - 10:30 AM JST | 1:15 AM - 1:30 AM UTC
[S15-09] Variation of long-period strong ground motions at Hitachi-Naka port depending on the
epicenter regions

*Tomiichi UETAKE! (1. Tokyo Electric Power Company Holdings, Inc.)

10:30 AM - 10:45 AM JST | 1:30 AM - 1:45 AM UTC
[S15-10] Study on prediction of long-period ground motion

*Toshihiro SHIMOYAMA! (1. MRI,JMA)

10:45 AM - 11:00 AM JST | 1:45 AM - 2:00 AM UTC
[S15-11] Real-time forecast of long-period ground motions using Green's function based on seismic
interferometry

*Teppei Enaril, Takashi Furumura® (1. Earthquake Research Institute, The University of Tokyo)
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[ Room B | Regular session : S15. Strong ground motion and earthquake disaster |
11:15 AM - 12:30 PM JST | 2:15 AM - 3:30 AM UTC | ROOM B 4th floor (Large Conference Room)
[S15] AM-2

chairperson:Asako Iwaki(National Research Institute for Earth Science and Disaster Resilience), Yusuke
Tomozawa(Kajima Technical Research Institute, Kajima Corporation)

11:15 AM - 11:30 AM JST | 2:15 AM - 2:30 AM UTC
[S15-12] Evaluation of scaling relations for subduction earthquake using source inversion models

*Fumiaki Nagashimal, Hiroshi Kawasel, Eri Itol, Jikai Sun! (1. Disaster Prevention Research Institute)

11:30 AM - 11:45 AM JST | 2:30 AM - 2:45 AM UTC
[S15-13] Estimation of Strong Ground Motion Attenuation Characteristics of Earthquakes Occurring off
the Pacific Coast of Tohoku

*Yusuke Tomozawa®, Tomoki Hikita! (1. Kajima Technical Research Institute, Kajima Corporation)

11:45 AM - 12:00 PM JST | 2:45 AM - 3:00 AM UTC
[S15-14] An attenuation model of strong motions considering transmission coefficient of direct S-waves
in the layered structure : Application to inland earthquakes in Chugoku region

*Tomonori IKEURA! (1. Kajima Technical Research Institute, Kajima Corporation)

12:00 PM - 12:15 PM JST | 3:00 AM - 3:15 AM UTC

[S15-15] Correlation between strong motion intensities based on the unified strong motion database by
NIED

*Hongjun sib2, Asako Iwaki3, Nobuyuki Morikawa3, Hiroyuki Fujiwara3 (1. Earthquake Research Institute, The

university of Tokyo, 2. Seismological Research Institute Inc., 3. National Research Institute for Earth Science and
Disaster Resilience)

12:15PM -12:30 PM JST | 3:15 AM - 3:30 AM UTC
[S15-16] Comparison of Ground-Motion Models based on the Strong Motion Database

*Asako IWAKI, Nobuyuki Morikawal, Hiroyuki Fujiwa ral, Tomohisa Okazakiz, Hisahiko Kubol, Hongjun Si3, Atsuko
Oana*, Toru Ishii%, Yusuke Tomozawa®, Tomoki Hikita® (1. National Research Institute for Disaster Resilience, 2. RIKEN
Center for Advanced Intelligence Project, 3. Seismo Research, 4. Osaki Research Institute, 5. Kajima Technical
Research Institute)
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[ Room B | Regular session : S15. Strong ground motion and earthquake disaster |
2:00 PM - 3:15 PM JST | 5:00 AM - 6:15 AM UTC | ROOM B 4th floor (Large Conference Room)
[S15] PM-1

chairperson:Kazuhito Hikima(Tokyo Electric Power Company Holdings, Inc.), Wataru Suzuki(National Research
Institute for Earth Science and Disaster Resilience)

2:00 PM -2:15 PM JST | 5:00 AM - 5:15 AM UTC
[S15-17] Automatic Hypocenter Determination with the IPFx method for the 2018 Hualien earthquake
sequence

*Masumi YAMADAL, Dayi Chen? (1. Kyoto University, 2. Central Weather Bureau, Taiwan)

2:15 PM - 2:30 PM JST | 5:15 AM - 5:30 AM UTC
[S15-18] Rupture processes of the 2021 and 2022 Fukushima-oki earthquakes: Reactivation of the faults in
the subducting slab originally formed in the outer-rise region

*Hiroaki KOBAYASHIL, Tetsushi Watanabe®, Kazuki Koketsu? (1. Kobori Research Complex, 2. Graduate School of
Media and Governance, Keio University)

2:30 PM - 2:45 PM JST | 5:30 AM - 5:45 AM UTC
[S15-19] Comparative study of strong motion distributions of the two M7-class Off Fukushima
earthquakes in 2021 and 2022

*Wataru Suzukil, Hisahiko Kubo®, Takeshi Kimural (1. National Research Institute for Earth Science and Disaster
Resilience)

2:45 PM - 3:00 PM JST | 5:45 AM - 6:00 AM UTC
[S15-20] Source Processes of the Off Fukushima Intra-slab Earthquakes in March 2022 and February 2021
- Analysis using 3D subsurface structure -

*Kazuhito HIKIMA® (1. Tokyo Electric Power Company Holdings, Inc. , TEPCO Research Institute)

3:00 PM - 3:15 PM JST | 6:00 AM - 6:15 AM UTC
[S15-21] Ground motion in the Tokyo metropolitan area for the 2021 Northwestern Chiba earthquake

*Hiroe MIYAKEL, Miki UEHARA! (1. ERI, Univ. Tokyo)

[ Room B | Regular session : S15. Strong ground motion and earthquake disaster |
3:30 PM - 4:30 PM JST | 6:30 AM - 7:30 AM UTC | ROOM B 4th floor (Large Conference Room)
[S15] PM-2

chairperson:Yosuke Nagasaka(Port and Airport Research Institute), Fumino Suzuki(Kobori Research Complex INC.)

3:30 PM - 3:45 PM JST | 6:30 AM - 6:45 AM UTC
[S15-22] Preliminary analysis of residual data between strong-motion records and calculations by a
ground motion model

*Nobuyuki MORIKAWAL, Hiroyuki FUJIWARAL Asako IWAKIL, Takahiro MAEDA! (1. National Research Institute for Earth
Science and Disaster Resilience)

3:45 PM - 4:00 PM JST | 6:45 AM - 7:00 AM UTC
[S15-23] Strong ground motion simulation of the great 1923 Kanto earthquake in the Tokyo metropolitan
area: Remodeling of source parameters and estimation of detailed seismic intensity distribution

*Fumino SUZUKIZ, Tetsushi WATANABEZ, Kenichi KATOZ, Katsuhisa KANDA! (1. KOBORI RESEARCH COMPLEX INC.)

4:00 PM - 4:15 PM JST | 7:00 AM - 7:15 AM UTC
[S15-24] Strong Motion Simulation of 2016 Kumamoto Earthquake Mainshock Using Dynamic Rupture
Modeling

*JIKAI SUNL, HIROSHI KAWASEL, ARBEN PITARKAZ, FUMIAKI NAGASHIMAL ERI ITO!L (1. Disaster Prevention Research
Institute, Kyoto University, 2. Lawrence Livermore National Laboratory)

4:15 PM - 4:30 PM JST | 7:15 AM - 7:30 AM UTC
[S15-25] Reevaluation of strong ground motions during the 2016 Kumamoto earthquake sequence
utilizing regional spectral inversion analysis

*Yosuke NAGASAKA! (1. Port and Airport Research Institute)
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[ Room B | Regular session : S15. Strong ground motion and earthquake disaster ]

& Wed. Oct 26, 2022 9:30 AM - 11:00 AM JST | Wed. Oct 26, 2022 12:30 AM - 2:00 AM UTC | @ ROOM B
4th floor (Large Conference Room)
[S15] AM-1
chairperson:Toshihiro Shimoyama(Meteorological Research Institute, Japan Meteorological Agency),
Kotoyo Tsuchida(Hanshin Consultants Co., Ltd.)

9:30 AM - 9:45 AM JST | 12:30 AM - 12:45 AM UTC
[S15-06] Is it feasible to derive high-frequency EGTDs? part (1)

Mitsuhiro Toyal, Sayumi Yoshida?, *Kotoyo Tsuchidal, Masanori Horike! (1. Hanshin Consultants Co.,
Ltd., 2. N/A)

9:45 AM - 10:00 AM JST | 12:45 AM - 1:00 AM UTC
[S15-07] Is it feasible to derive high-frequency EGTDs? part(2)

*Masanori HORIKEL, Sayumi YOSHIDAZ, Mitsuhiro TOYAL, Kotoyo TSUCHIDA! (1. Hanshin consultants.,
LTD., 2. N/A)

10:00 AM - 10:15AM JST | 1:00 AM - 1:15AM UTC
[S15-08] Updating proxy-based site amplification map in Osaka, Japan with soil borehole data:
A Bayesian updating scheme based on Uncertainty Projected Mapping

*Anirban Chakraborty!, Hiroyuki Goto?, Sumio Sawada? (1. Hosei University, 2. Disaster Prevention
Research Institute, Kyoto University)

10:15AM - 10:30 AM JST | 1:15AM - 1:30 AM UTC
[S15-09] Variation of long-period strong ground motions at Hitachi-Naka port depending on
the epicenter regions

*Tomiichi UETAKE! (1. Tokyo Electric Power Company Holdings, Inc.)

10:30 AM - 10:45 AM JST | 1:30 AM - 1:45AM UTC
[S15-10] Study on prediction of long-period ground motion

*Toshihiro SHIMOYAMA! (1. MRI,JMA)

10:45 AM - 11:00 AM JST | 1:45 AM - 2:00 AM UTC

[S15-11] Real-time forecast of long-period ground motions using Green's function based on
seismicinterferometry

*Teppei Enaril, Takashi Furumural (1. Earthquake Research Institute, The University of Tokyo)
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Is it feasible to derive high-frequency EGTDs? part (1)

*Mitsuhiro Toya', Sayumi Yoshida?, Kotoyo Tsuchida', Masanori Horike'
1. Hanshin Consultants Co., Ltd., 2. N/A
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Is it feasible to derive high-frequency EGTDs? part(2)

*Masanori HORIKE', Sayumi YOSHIDA?, Mitsuhiro TOYA', Kotoyo TSUCHIDA'
1. Hanshin consultants., LTD., 2. N/A
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Updating proxy-based site amplification map in Osaka, Japan with soil
borehole data: A Bayesian updating scheme based on Uncertainty
Projected Mapping

*Anirban Chakraborty’, Hiroyuki Goto?, Sumio Sawada®
1. Hosei University, 2. Disaster Prevention Research Institute, Kyoto University

Proxy-parameters like engineering geology, Vs30 (the time-averaged shear wave velocity (Vs) to a depth of
30 m), etc. are frequently used for preparing site amplification maps. However, these proxy-based maps
do not always reflect the in-situ conditions. During the 2018 Mw 5.6 Northern Osaka earthquake in Japan,
damage distribution in Ibaraki and Takatsuki cities of Osaka significantly deviated from the site
amplification estimations of proxy-based Japan seismic hazard information system (J-SHIS) map. One
possible explanation for the deviation is the difference between proxy-based and in-situ site amplification
values. The other reasons could be strong ground motion, source effect, age of buildings, etc. In this study
the role of site amplification in the damage distribution is investigated with the evaluations from available
in-situ data.A Bayesian updating scheme is proposed for updating the proxy-based J-SHIS map with soil
borehole data. The proposed scheme is based on uncertainty projected mapping (UPM), where spatial
resolution corresponds to the denseness or sparseness of the available data. The study area is in Ibaraki
and Takatsuki cities of Osaka, located close to the epicentre of the earthquake, where dense borehole
data from Kansai Geo-informatics Network are available. In-situ site amplification at the borehole
locations is evaluated using equivalent linear ground response analysis with non-linear soil modelling. The
updated map or the posterior in Bayesian inference is generated with proxy-based J-SHIS values as priors,
and evaluated in-situ site amplifications as likelihoods. The updated map with borehole data shows
increased spatial granularity of low and high amplification regions. Several regions with relatively low
amplification appeared in the previously high-amplification zone of proxy-based J-SHIS map. The
appearance of relatively high amplification regions in previously low-amplification zones of proxy-based
J-SHIS map might explain a couple of earthquake damage locations. However, the majority of damage
locations cannot be explained by the updated map. It may be concluded that site factor alone is not
sufficient, and factors like the source effect, age of buildings etc. should be considered for understanding
the near-source damage distribution.
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Figure 1. Comparison of site amplification in Osaka, Japan shown by (a) Proxy-based J-SHIS map and (b) Updated map with soil borehole data.
(c) Histogram plot confirms the statistical significance of updated (higher spatial granularity) map resolutions in zone A
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Variation of long-period strong ground motions at Hitachi-Naka port
depending on the epicenter regions

*Tomiichi UETAKE'

1. Tokyo Electric Power Company Holdings, Inc.

CYREPEE (BREH»S+HM) OMESE, SARETOMTEESICNA RSO TEEDTE
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ERE—VEROONAD o7, I5IC, 2015F5830HD/NEREERAHDFERMMEMS.1, FEX
682km)DIHBEARY ML THEHERE—JIEFBOoNAI 2. TOEIICKRBARY MLOBEHICIEER
DO EEEIRBDH SN S.

HTNICE W TKEFHDI~4MICE— I DR SN2 2013FEHAEILEDOHE (M6.3) , ETFEID2MICE—S
DR S5N/2016FRBEILEDIE (M6.3) , EERE—JDRSNAN 72201 1E7A3THEESRHDH
E (M6.5) , 20155/ N\ERESFEAHDOMEMS.1)ICDWT, HTNEIBRHISDERE R, AT MM
DB EITo>7-. MLEDOEE R ALK TEE, WTFNOMETHEBETOTEFHIFELLTWVWS

B, HINO PP REPFEICEZRE— VDR SN2 HEARRILEPRIREILBOMETIE, HTNDEEHKICITE
NTHRT 2P PRAORERENEDONS. Tz, WTNOHMETEHIBRHISDARY MLEFMICIE,
PYREPHEHICEZRAE—VRBOLNABVI END, HTNICE TR E—JVDERIIERICER T 2HDT
iEWEZEZS5N3. HTNEIBRH18D 7 —1) TARY MLEARICTY. BFXEIK. EEE&%= ST 1607
BITHREEEESZATWVWS., ARY MLEICKEK, ZhZPhOBIRETOBEDEVDOEELSENLTWS
B, MHARRILE & XRBRILBOME TIRIBOKXRZ LAHTICIE, REAREEESNIBMEFIEELEE %
RELTWREEZOLNS. HTNOBERITHRELAZHEICT L, HTNEIBRH18DEKEDEWHEEE ICA
%.

HTNIZRIKIBAL IS DO MEREB DEA & BAIDOMEEBOREF Y A OALNEZFr VRILEICMELTSY, B
BIDOEHTHRE LAEREEIGHTNMDEZEE L TRICADND. TOVWoEBEOREN, HTNICS TP PR
AfFEE TOMESNFEOERSKFEICHELTVWEEEZILNS.

SR :

EREMIRHEART (2021) , ERMADKE - FHREGMBEEET IV (20215F4k) .

NIED (2019), NIED K-NET, KiK-net, National Research Institute for Earth Science and Disaster Resilience,
doi:10.17598/NIED.0004.
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HETT(2017), 2016F12A28HRBEILEOMEIC & V) BIERIEB THRA S W BRZLEFRRE, BAEESE

KRR (PE)FIHARERSE, 165-166.
HEFT(2018), HEREEMITETERRA S N2 AHM OBEELRIGKE, BFEMEZR2018FRFARBETH

&, S15-06.

Fourier Spectral Ratio of HTN to IBRH18 (Red:NS, Green:EW, Blue:UD)

N of Tochigi Pref. N of Ibaraki Pref. E off Fukushima Pref. W off Ogasawara Is.
20130225 M6.3 50 20161228 M6.3 50 20110731 M6.5 20150530 M8.1
20 NS 20 20
M‘IN /
10 E WI‘ 10 iy 10 44
2 ‘ J‘ 28 2 W s _| \A
5 51 5 35_,\«\ as-‘-‘/\
& J & & J M & di \W
2 N 2 N 2
NS N
: e 1 ] ! I
0.5 T 0.5 0.5 0.5
1 2 5 10 20 1 2 5 10 20 1 2 5 10 20 1 2 5 10 20
Period (s) Period (s) Period (s) Period (s)
- S15-09 -

© The Seismological Society of Japan



S15-10 The 2022 SSJ Fall Meeting

Study on prediction of long-period ground motion

*Toshihiro SHIMOYAMA

1. MRI,JMA

SRTORBMEFRIE, HBEICLZBNOENY (HBEE) MHEVTWVWEERHT, TOHDOEN (HE
) #FBLTHRKRT S, BhOFHIL. ZOBRTHEOSNMTVLWRHEHODT—4Hn5, 1. EROME - F
Bl - V= Fa— REHBFICHEL., ThOMERBRREZTICFATIFEE., 2. BROMER EIEKD
FICEN (hES) 2FRBGRE L TESZRDERERICEDEFAUTIFE INOTOOFREHMEAHE
HhETITo>TWS, BEMGHBERICEDZFRATIFEE. SAEHEREHZT YNNI T VAT AICHMAARN
FTLULEFETHBPLUMEEZBA L TWS (PLUMEIZ2018E3IANSEA)

2022F EEFICIF. BRMWERRIC, REAMMESOFAICEDVWAEENEMENE, INETOEE%.
WHRE LT GERARMESOTA) ICHA. RAPHRESEBROFACEI > TEERTZ2EDTHSE, I
DFACAVWTWEFER, 1. BROME - ZERZ - v /=F1—Fdvo. RABBESZFHT2FE
THY. 2. KRBEHBERICL Z2RAPMESOFHFRIEASINTULAL,

ZD®H, ARERTIE, REPBEEOFMICOVWTE 2. REMEBERICE S TR 2175HDD—D0D
FEELT, BEBOMEEFRICAVWTWAPLUMED L S BFEZERTE 2D %RETT 2, RafiE. B
EICREIMEEFER 4 2800 L 72bE (f) : 2022538 16H23K360 DRERADME (M7.4, RADK
B EEMER 4. RREE6R) 1Y) ZHRE LT,

1. REEMESOFARTOEE, 2

2. HEXREISERZIED 2
3. ERHELEDKRE (GEFESARDLE)
ICEUITI,
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Real-time forecast of long-period ground motions using Green's
function based on seismic interferometry

*Teppei Enari', Takashi Furumura'

1. Earthquake Research Institute, The University of Tokyo

1. X C®HIC

WERFSENSKRDET) —VEREAWT, BREEEOBESUNT -9 2 ANEE L TERHOFE T
SR ZREABMESEBICTHT 2FEERFT L.

AR T, BREAEEOEERARE FAMROBMD S ) — V@ (EEEH. HEBEEH) &, BAK
EDKFT—4 (Nagashima et al., 2008; B#&IEZH. 2014) HBWIFHERGEHE I 2L —Yay (F
A - EHM. 2018) BHRHOLNTE R, TNICH LAHRTIE,. BESHASRE FRMRSOBEOEEER%
KODMEREFHEICLY., 2HEEOT Y —VEEEER L, EETHECLSZT) —VBEHOEH
I&. JEFEViens etal. (2017) ¥ Denolle etal. (2018) SICK U BMENTEINTE Y. BFT—9 2 REME
A9w 3B ETEABEZAVEGE LY BRAMPEIOS/NELOBE EABFINSG, 512, BRAMED
BARESEI WG THE ) — VAR EEHRTESZAY, YI2L—Ya v TRONZEEEEETILORE
BEDODHEEZZIIRVWEREAY Y NTHD, Bd. MEFTHEICLZ 7Y —VEROES RIS ER—E8
HAEOTEEEIEEERRE (Q) ICKYREShZZIEMMONTEY (it - 1L, 2012) . AR TIE
Denolle et al. (2018) ICfli\. MEND S ) — A E BARMED S —VBEARDOREBELET 52 & T, &
B ERE A BT,

2. T—H EFE

BRATIC 1B KR 2 R M R AT DHi-netD T — 4 B\ =, EEEAISIINAKWH (F)l]) 885 L, 2858
=EEEREA00 kmPAA, AMIA210EN 5260 (FEE NS 7HEOBREEREOAM) ICMET 588=D
Hi-net&Alm (Fig. Ta) =PRI KRR s L CHEMEBEZFE L, Viensetal. (2017) OFIEE2SE L
L. 50%DF*—1"—=Z vy TOTFTTRI60DICABEIL=MENT—FICH LT 4HzDY OV H > TY Vo b
LY RBgE, OYA4 v TF—N—FER%1T>7/-LT, FFT2BAWTE TR S DRFEFED O EEEH R LD
ok %deconvolution L7z, T %AE2022F581H~30HFTRY v 7 LT, HEHAUR—LZFRMEBED S
) — VB ERDT,

RIS, Bonid) —VERORBHEERKE RO Z70H, RBEFBREERETEIME56DMEICDOVNT
deconvolutioniZ & W EEHAS—KFAIMEEO I ) —VEAREZEE L. RARIEZAN, MERTSHE
IC&BMEDS ) — VB E DIRBILIE, EEFI R SBENROTEHNAEERBEPHREEEERMT S
DTHY., FERKEELIHZEEZIONDS, LHL. AARTHRE T5RAPMEHTIXQOEE T/ N W
EEZ, 2FAMAICE T ERAIRIBLLOITEE (64.9) ZIRIEFEMRKE LTHWE,

3.ER

WERTHEICEWVEONALEESD SR (NAKWH) HSEFRIHSADERTED VY — VB
(EWRK4%) %Fig. 1bic <Y, BT, Bo5Nizd ) —VBEBEICAE2-10sONY RIRRA T4 LY —%5DITR
KETHEBIELZEHE D%, NAKWHD S DEEBEIEIZ200 kmE THEARTWD, HEIINAKWHD 5 ZE RS D
PEEE. #MEhIlagtimeTH B, ) —VEBDY T FILIE, t>0Dcausal partiCBWTHHBICERNTSH Y, #
A EICEERIRORAINSBE LI EEEKRLTWS,

wonf-waos) —VEHE, EFAbREBEETUSOLVUDOERR EAETREE ZRIBEBTOHE
(M 5.6, JFX47 km) DOEHEEB R TOEAEMICK L Tconvolution L., IRIBHERBENTEZIET, &
RICH T2 REBMEERE 2 FA L, Fig. 2ICEROAIE LT, BEEASNAKWHTOATER. 11
km& U138 kmBti 7= FRIMaN.KIYH GBI &ENKG3H (#MI3) &0y —VE#H. RU2DODF Al S
BB FHRER - BERERARY ML (h=5%) &RT, £/, LBEOLOICEEORER S EEIGER
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RO M EFRETERTTRY,

FRLER 8RR IERW— %A R L. BEFEORKIRELLIEN.KIYHT1.0, NKG3HTO0.9& 74 Y, RIGHHIE
FEEEOTHEYNICTFRTETVWSD I ENHERTE 2, BHI2-10sICH 1T DREIGERRY MVOFTE, &
L iE. N.KIYHT1.26, NNKG3HTO0.85& 74k, ZDMOMSKICHEWTEH6EITO.4~2.50HETH o7, —
. BEOLAZEZEH—BUIE L <. NKGIHOFARFIEPRDILE LAY LI EREFR & UEHEL
BoflEh, 2R EE FRRFMDSTI—FRORBIFEIRFE L W ERE LAY, BHALKRK & TR DA
BEREUE. N.KIYHTO0.36. N.KG3HTO.18MD /N WME & Ao 7=,

4. FLHESHRDOBREA

AR TIE. RAMBEFHOMBEFAICAIT T, MBRTHECIVEONLT Y —VERZAVNES
FRORRHZHEE L. 7)) —VEROBBELICEITT, BBT -0y JHEOHEY, RIEMHIE
FREOBRCCERBOKELE L L, JYFERLRENMBETH S, T, SEIFERLAOMEZ WRICH
FAEADRDOMEBDOF A ZT o>/, RELEEDFERSNZBE NS 7 PEEXBERAVDOERMEAD
ISRICEF, ChoDBREEBRE TRE LAMEZAVWFAFEORIENVETH S,
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Figure 1. (a) Distribution of Hi-net stations used in this study. (b) Record section of Green’s
functions based on seismic interferometry.
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Figure 2. (1) Input waveform at N.AKWH.
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(b1) Green’s function, (c1) calculated waveform and (d1) velocity response spectrum at N.KIYH.
Red lines in (c1), (d1) are observed data.
(b2-d2) Same figures for N.KG3H.
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Evaluation of scaling relations for subduction earthquake using source
inversion models

*Fumiaki Nagashima1, Hiroshi Kawase', Eri Ito', Jikai Sun'

1. Disaster Prevention Research Institute

WEE— AV NEEBRBOY A XH LBV EDER. WhwBR7—) v JRIE. SROMEREE ZTH
L&k 2BEBEFRAIT 2 LTHROTCEEZLBRATHY . MEBHNERELERICLT. TOTZ3EIFIERGE
ERRZBET LR EENREFADODEERE—HTH 2, BAIEIERI v NN\—YavigRzH
WOBEBRMEDRr—) vV &FE L. BIEORT—) v JRIOZ LM ERE L7, Martin Mait§ £ 5 I &
LERMEETILT —4 X—XSRCMOD(Mai and Thingbaijam, 2014) TABASINTWBERA /=3y
BEROBHS, &4 N\—T 3 VERODSEXEPUSCSOWebt 1 b LOBERESEICHRH ETOME L
BLODOBEMMEARIRL, hEY 1 7 (Interplate - Intraplate) ICDWTHRAKRICEEXEEH S H 5
LTERFRDT—9 1y MEBELEL, WELALERA v/A—Y 3 ViERICSomerville et al. (1999)D 2 Z 4
FTYUTPTANYIVIEBEL, HIEE—XA Y MMIKDWTIE MY IV VR CEERIMRERELTNY IV S
BICBEE L, NI VI LEETILASSomervilleetal. (1999)YD Y A4 F Y P TT AR T4 HHH

L. PARNFAEBEETARY TFTAHADEHTARY ELEKD, AAZZXLICDVWTIE—BIARFEHTRY
AERAVWTHEL. A—HMEICERETILIHDIGEICIEENRNSA—YDEMEYE ROz, T—9tv ME
BAAOMEILIETIL. EHNIGHESOETIVEEH. %< DMED Interplate DFERTBEEMETH > 7z, &ith
EDOERRI IOV TIntraplatettED W DO TR 100kmE B R TWS D, < DHMEIREI50km& Y
EWBATICA LTz, MICR 9 BETERSL - BiEIRW - #TBEMES - THIRYED - AR 71 EHE
Sar PARY T4 FHPFARYBDalCDWTEBIEDR Ty — Y v JRIE LB L, M-LTIE. Interplatett® Tl
Leonard (2014)¥Thingbaijam et al. (2017)D X4 — 1) Y JRIEARFRDOT—9 v bOHISIER

W, IntraplatettE ¥ Outer risetth ED#ELUT DA WAHY, InterplateithE & Y Intraplatett EDETER S 1/ &
HEMRDTze M-WTIE, Interplateft B TId10°<M <10 NmTF—4 DIELDEAKREL, ZOREDH
TKRELVMEICH L TlESkarlatoudis et al. (1016)*%Thingbaijam et al. " E &M TdH o 7=, InterplateithiE & V)
Intraplateth E D¥TBIEIZ/N S D272, W=200kmTDFBITHICDWVWTIL, YT 2MERBEOHELH T DAL
BASEHEBI NI, M-STIE. BICTRT & ICInterplatettt B Tk 10%°<M <10*'Nm TM,-W & B ICIE S
DEHNKREL, 10'NMAYTT =4ty hEYRT—Y Y TRIDHDNNE WV, Mw>8.4TIE, HEHH D7
CFHEAELWEDD, T—9 Y hODHDEESMW<BALY ENILHR>TWEEIICRZA S, BT
FEICDWTHIntraplatetiE (& InterplatettE & Y /hE LY, Intraplateith®E Tldlwata and Asano (2011) & &
WTHo%, M;-DTIE, BREDRT =YV JRIGT =9y MEERTRPBRIHEE 4> 7, Intraplateits
EDEHTARY EldiInterplatettEL W H KX <, IntraplatethETIFEFED R —) Y JRIIET—9 v b &
WINESHEIR DT, HH LT AR T 1 DSa/S¥Da/DIF0.245H 50.2815, 1.95Fh 52.3fF &%

Y). Murotani et al. (2013)®MPlate-boundary®Sa/S=0.2%Da/D=2.2& WG LfE& o 7o M-Sa® M,
-DaTiZlwata and Asano®DM -Sa*M-Da, BEEDM-SR4— 1) » JRIDO.22&5%°M,-DR 77— v JRID
225 L LB AT o7 M-S M -DDIFEDHTAER & FAFIC. M-SadInterplatettBD10*°<M, <10%'
NMTIESDEAKREL, MW>8ATDIEZA/NI K AY, IntraplateitiEDSaldInterplatetiE L W £ /7 X

<. lwata and Asano & BHMTH %, M,-Daldinterplatett B TR R 7 — ) Y JRIDADNKEHTH

Y. IntraplatettED 7 — 4% IdinterplatettEL W HKE . T—4 v b &HEXIwata and Asanold/hNE&H &
ot
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Estimation of Strong Ground Motion Attenuation Characteristics of
Earthquakes Occurring off the Pacific Coast of Tohoku

*Yusuke Tomozawa', Tomoki Hikita'

1. Kajima Technical Research Institute, Kajima Corporation

1. RL®IC

IMEDRESRZHKOEMICHEY, HESHFHRXOLRRBCEEEEE2ZE L ZHEI|TTHORTVLS ()
Z ¥, Landwehr et al., 2016; 3IH - s, 2020), SRELHMEEFFUET I EEET 2/-DICIE, EEZEED
ZRE & 42 ERMER DO P EERBEFEOTHEM ZFMICTHM T2 ENEEL LD, AKREIT
&, TIN50 BEHERBREHICEEL, RIEMARFEFHTRET ZMEOTZBEHOEBRNIGEHRE 058
FTL— NSO RAAHEREEE (FHUEQE®ESE) 270y 04 UN—U 3 VEBITICKUHE L,
2. 7—49tv b

RAbh A AEF R TRE LZED S 5K-NET, KiK-net, S-netTEAISNAUTORMGICEET 258iE%
INEE L7z, SREARIE, BAIBIIAN 52022838318 % T, M, 4.5 L7.0K5HE, EIREEMEEHE L, PEEMRS
AETIZ100 kmIATF, FL—hEHEE L — NA”ETIE, 200 kmlL T, B OIEEHILDEE % & T
27=8%, K-NET&S-netid100 cm/s?LLFDEEEEAZ AV, KiK-netid#idsEsg & AW -, S-netDEAISEER
l&, Takagietal (2019) DEBABRAEICOEMEEIT o>/, HMEICLZENDRP TMNERE R ICA 7
Ty NEREELCIEDLONRTEAZIT-BARTIX, ZRBAICTIPELCZEHBTLT, ThUBICHK
ELEMEORFIFAVAVNWI & E Lz, HRIELHNAO2HEZHTICTY,
3. fRITRER

BFEE, RZFEFD (2021) LAKTH 2. HERBEEE, RIAEEKEDRE, > ML, KEES
L—hD3BTETIEL, BBOKFEABADOARHEMEZERBL TETIMELE, BREBAREZHEIME T
2RTTLA NL—R%&1T->T, BBOGHBIER AT L 7z, HEAXREE (2012) 2SR L TEBOERILEITE
DY ML, B21IBOEFEMBE2E (KEFETL—N) OLEZEEABW . SEEEIRZFNEFN34
km/s, 4.5km/s, 4.6km/s& L7z, #ELAEFAHEREEEEZR2ICRT, AEMBOFRHYEREHESIE, R
e AILER D A ILFEL Tlow-QDEEMNHE S iz, FREFDT—Y v M, RILHATHRE L -KE
HBRAMEESCEATVWRVWESD, ERELEOFXNUELIOREEEDOREIEEDOHEIXTE TUVAVLE
EZbN3, YV MVOTHEREEEILX, EITEXUET THEEBICIow-QDBIENEN > TWD, KAEF
TL— hTIE, FRIRVEEIEF EETBMIChigh-QE RBIERAI B LN, HELAZFHEREEEE AW
T, EREFTRET ZFEI40kmD T L — MNEMEEEE L, HEEREEE ETOEERED @A %
ToEREMAICTY., AU70Y MN5@ERT % & HEFNBEL, RESEOAICEDL S AVWEEES
ABEIEINTWS, S5%IE, HELAFRHYERERBELZZEICANLMEESFHETILOBEELRET 2,

ELf
B S R MTAF SR ATK-NET, KiK-net, S-net, F-net&aFRIETCWEEEE L, BLTRBILET,
S0k

Landwehr et al. (2016), BSSA, Vol. 106, No. 6. Takagi et al. (2019), SRL, Vol. 90, No. 6. it ZEFHEM R HEHE
AEB (2012), RAMHEE FAIMB201 2FH FiR. &ZF - fib (2021), SSIFKEK=, S15P-01. 5|H - i (2020),
BARMETZRMNE, $£20 &, $2 5.
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An attenuation model of strong motions considering transmission
coefficient of direct S-waves in the layered structure : Application to
inland earthquakes in Chugoku region

*Tomonori IKEURA'
1. Kajima Technical Research Institute, Kajima Corporation

Wi LU®HIC

REHREOERAEBEHOF AL IZNICEELREO—DOTH 5. BREFETRERLSDEESK
(DN ZADAHFHMA TH 2, DSIIHBHEENDEBECTR)DHE TERERM(A)EEEICRHET S
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2IRHEE TIEETILCRBRFABEICL 2BREDEWVINSVW(ES). LA L, EBREEE(r=20km)Tl, #
FE(LSQ) A = B EA TN A2 5 & & (K9), MALBENBRRBEZEOIES D ERICHENH S Z
E(HE10) o h 3.
| ERal))

AFROERBREETIOEREEICS T2 EAEEZHEREL, KXIRECHKICH T 2BMLFBEN BB KRENE
BOBERLICALTAMTHE I LR L.

W
B KRR M FRTK-NET, KiK-net, F-netd 7T — 4 Z RSB TWLEH L. EBLTEHLET.
W&

T)HH((021)EFRF AR, 2)iH(2022)IpGU, 3)itiH(2020) A AME T FRMNE, 4) LEF1(2002)8HE
B¥ER, 5)RRT(2017) BRI DME DRI R
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Correlation between strong motion intensities based on the unified
strong motion database by NIED

*Hongjun SI'2, Asako Iwaki?, Nobuyuki Morikawa®, Hiroyuki Fujiwara3

1. Earthquake Research Institute, The university of Tokyo, 2. Seismological Research Institute Inc., 3. National
Research Institute for Earth Science and Disaster Resilience

BENALMEEFRAEE L THEEHETI (Ground Motion Model; GMM) (ZIE< ALWSHRT WS

A, GMMIZBEICRE LAEICL 2EUZRHELEAVTHROIE 2TV, RERMNICEEINDTDOTH
%, BE. GMMIZENZH THIMEERRID/IAS A —F (BRAINEE., SAEE. EARYT MLA

E) XV =Fa— K, BREHACSORAZTHOBHE L TEEINTWVWS, ZhETICHRABICEZ<DG
MMARESINTWVWE D, TNSDOGMMTIE, BMEREAZOMEEBRIDNNIA—YDERIFIEIE
THY., BIZIFECKEBEFDORAETEKE2KSDRAREDI B, KEWIED DELROHN, ZDFHEE
BOHNTRRDZ, TD/H., GMMERWAHMEESTHEAZTOBRIC. HWEEFRI /AT A —S DRBENBEICR
%3, INETOMRTIE, BE(1993)ICL B L E1—@XTIE. Campbell (1985)%5|A L - ChES R S
NOA—SBOBRREZHBINTWVBD, REFTOEMISEASNrIINTVWARAVWLITHD, €I T, KHET
& I - M (2022)IC & 2REBEI T — I R—RIPER SN TV R EEREAEHZ AL T, HhESHEI N
SA—YEDOERERARIZDT, TORREBET DI E L, RETRICAZDIE, TEEOHEDET S,
(1) IWEBHEKREDS>S, KE2RIDIBAREWNEDDEE FOFEHEDEN (2) HMEERAE
(PGA. PQV) &EMBEARI MLEDER (3) FHHEE S ZDOMOMES/NS X —% (PGA. PGV, SIE
%) OFRR AFRICEY. EEMLBRETHERE LT, UTFOZ&hah o7/, (1) HEFHZKEDD

5, KE2ESDIBRKEWIED DEPGAM & FDFEHBEPGAVOERFRIE. InPGAv=0.995*InPGAM-0.156T
RTZENTEZ S, (2) PGAIE5 %RTO.02MINFEE BB RRY MLDRotDS0ICIFIFEFEL W EHaH
Y, PGVIL5 %R=0.58~ 1 MINEEREZERARY MILDDRotD50D > B, 5 %iFE0.67 DRotD50 & DIEES
% (PearsonfBfEFREN) ABEBWVW EEHN o7z, (3) EHAEE EPGA. PGV, SHEDREFR®D S

5, PGA. SHEE DHEREANE <. PearsontBBERENTIE. ThZN0.60£0.54DEE o7, Sk, BEE
T—IR—ADFEMEISICARETV., JUFEMALREFERELZVWEEZITWS,
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Comparison of Ground-Motion Models based on the Strong Motion
Database

*Asako IWAKI', Nobuyuki Morikawa', Hiroyuki Fujiwara1, Tomohisa Okazaki?, Hisahiko Kubo',
Hongjun Si®, Atsuko Oana®, Toru Ishii*, Yusuke Tomozawa®, Tomoki Hikita®

1. National Research Institute for Disaster Resilience, 2. RIKEN Center for Advanced Intelligence Project, 3. Seismo
Research, 4. Osaki Research Institute, 5. Kajima Technical Research Institute

REENEAE S ICE D KRRV ESH TR ETIL (Ground Motion Model; GMM) (R ERATHNE /\

' — R§LfMi(Probabilistic Seismic Hazard Assessment; PSHA)DE#E & 112, BAER TIXEERIBERHFIC
EOWVWTEZ L OGMMBME SN DA D SN TE DN 4’F55Zz<1¢’(37' Yty NORBRBZGMMALIET—%
WMIBFECHEEIBIZENERZ-OEENLRNE L W FE . BEHFRIPPSHAIL S T % ER5:RH
$ﬁiﬁ&%Méﬁé%ﬁt@31wéo%ZT\%%ﬁmﬂﬁ%ﬁ BICIRS CEDTE2HBEBELT
DBEHT —IR—REZTNICE D EBOCMMEBEST MY A E2EDHTWS (K - b, 2022) ,
AR TIE. GMMODIES D ZPRBRITEEEDEE/LZE BB L. BHERFOK-NET, KiK-netBAIEEEKIC &
HMEBIEIEME. B RHR-SHISOMRIERS SO LEARER. [IRT—TENIEBEERE KR U KEBHF-netd
EREBEBISLIBEH T —IR—2 (FH/l - #h, 2022) #EAVTELSNIEHDOCGMMICDOWT, EENA
LEE e B T OAEERT TS5, AR THWAGMMIZLLTDE6DTH S, T 5DCMMICIE, TE‘W?S:
HEOEFEAMER—RICLEED (EFTIVA B, F) . ERXLEHDRVEHEBICLSHD (EFILC) |
NoDHAEDLEICEZED (ETID,E) BEEN D,

EFJLA : Morikawa and Fujiwara (2013; MF13R)ICEABIEAEALZETI/IL (F - #2021)
E7IVB: A - BJI1(1999)AM83U LD ARMBICHIST E/ZETIV (A - #ifE - =£2016)

ETIC : —EBOANZEE (M - B58E - VS30) ICBBMKFME % ER L 7=Neural networkiZ & % E 7 )L (Okazaki
et al. 2021)

E5I)LD : MF13= & Extremely Randomized TreeDfEAEHEICL 52 ET IV (Kubo et al. 2020)

ETIVE : MFI3RICK ZHDEMBERICMA AR T —R T4 YV IARDET I (MR - fis, 2022)
EFIF: 7OV A N—2 3 VBITICKL Z2HBORHIEQEE RIS B EHERBREOTRIEEEER L
=7 (KZ - 5IH2022)

— R ICGMMIC Xt BN A REARS - REE CIRALBOFEHEODLELEE2RE L C2EISTE LN
HFAEFRALAIILIT— RHWAGMMODIEFH, BASEEOY 1 MEtEA RIS E2CMMY, EERERIGKEE
FALERMBYHRMAZHETEIEICLY ISICIELDEAEBRIE/ZCGMMERARINTWS,
I, HEMSDOPSHADBHIZEWTIE, SRAREBEOY 1 MEEE R LZCGMMOEZEMIFE W, LiL6E
FILDYA MEHORMAEFSETSETHY, FLETIVE EFIEIGMMDAAICERIR - BRAIBOWEA
BRETDIETINER>TWVWS, FRIATIE. TOEDICERTEPHHBORRZEHDCMMIC D W THIE
EHBTE7H. WKOHODIEELEZBISRICBEWT, W22 DY 1 TOMEICHR T 2MESHFRKR AL
895, ZOBE, GMMADAHNEHE LT
(MBZYUYBAROBBERERMLE/IAS XA —% (VS304E) OHERWSIEE

QFZUBA=EEDER (NEBEFEREFLIT) 2AWVDIHE

DOVWENHNELIEEAICOVWT, FETIOHIBEROLEERAZITV. TATIDEWVWEERT I EEHIC. &
BREEDY A MEEORMAENFTRRRICRIZFTHELARTTT 5,

HEE : AMRITISPSRIAE(20H00292)DENRR A Z T 75D TH %,
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Automatic Hypocenter Determination with the IPFx method for the
2018 Hualien earthquake sequence

*Masumi YAMADA', Dayi Chen?
1. Kyoto University, 2. Central Weather Bureau, Taiwan

The extended integrated particle filter (IPFx) method is an automatic source determination algorithm
designed for the Japanese earthquake early warning (EEW) system. The method improved earthquake
source determination during active seismicity by incorporating the smart phase association scheme. We
applied this method to the 2018 Hualien earthquake sequence and evaluated its performance by
comparing it to the manual catalog.

We used 1-month continuous waveforms from February 2018 at 170 stations. Owing to the higher noise
level, we improved the phase association algorithm to avoid noise contamination. The IPFx method
detected the Hualien mainshock 9 s faster than the CWB EEW system and would have provided the
warning 12 s earlier (Figure 1).

The detectability of the IPFx method was sufficient for use in EEW. Out of 127 earthquakes with a seismic
intensity 4, 105 were successfully detected in one month, of which 103 had good accuracy with a
location error of <30 km. Earthquakes in the manual catalog with magnitude 5 were mostly detected,
while earthquakes with a magnitude between 2 and 5 were missed if they occurred immediately after
large earthquakes. Except for the earthquakes with an interval <5 s, the detectability of the IPFx method
agrees with the CWB manual catalog. The method was also applied to the 1-day continuous data on April
18, 2021, and detected 14 earthquakes with a magnitude ~2 that were not on the manual catalog.

Currently, the Central Weather Bureau in Taiwan uses the effective epicenter method to locate
earthquakes for the EEW system. However, source determination for offshore events is difficult as most of
the stations are on land. We expect the IPFx method to provide better location estimates for offshore
earthquakes and during the period of active seismicity. It also provides an earlier warning as it sends the
first message when three stations are triggered. This new method can potentially improve the speed and
accuracy of the Taiwanese EEW system.
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Rupture processes of the 2021 and 2022 Fukushima-oki earthquakes:
Reactivation of the faults in the subducting slab originally formed in
the outer-rise region

*Hiroaki KOBAYASHI', Tetsushi Watanabe', Kazuki Koketsu?

1. Kobori Research Complex, 2. Graduate School of Media and Governance, Keio University

2021 £ 2022 F ICBBEMTRE LM, 7.3EM,,7402D0DR5 TRBEIR, HICSHELESRTR
AEECRMIBAI SN, A - EFREEH/EL. RESHLRENS, INL2MERFIRZ TATHIEY 2588 %
BIELIZERONS., AFRTIE, Tho2EOMERE S RIRERLZIBEYT 2728, BE - =i - Al
T ERAVTERBERT 21T o .

MBERIZK-NET, KiK-net, IMADT—4 &AW, BHTIC1£0.05-0.4 HzD /XY R/RXZA T 1 LY HDTFT2&
EEFE R\ BHfERIEIRIS-DMCHST—4 &% AF L. fETI2130.01-0.4 HzD/XY RIXZ T 1 L9 %
MIELLERE B Wz, AT —4 1%, EXtIEFTOGEONETOH 4 DEEEE (F5/E) #RW . HhER®
ZENAIIEGEONETEIE (950154) ZEEL, MERMZ7ABMOFEHEDELZRD I &ICL > TRD-.
BRAUN=U 3 VFEREITILFIANLD 1Y KUK A /83— 3 Vik(Yoshida et al. 1996; Hikima and
Koketsu, 2005) &= W=, BAIEAERNAS R THANICLAMRWASD, Ya4q Y MEIEEE - AikoTr—%
Ty NOEAHIEHOEDSICERELR. BE - Al - ED s ) —VBEHOEEICIE, ZhFhKohketsu
(1985), Kikuchi and Kanamori (1991), Zhu and Rivera (2002)DF £ A W=, 7)) —VEAROHEICA W
TRTHTEEETIVIE, BERISS JUCRBROERMEOESICOVWTIELE R THEEETILJIVSM,
Koketsu et al., 2008; 2012) =& ICHEBE L. ZORKE, EAIOY>Y MLETEEBFEY Y ML (RX43 kmd
RIC—BICEAN) 2ZE L. EMERSDOE0#EEIR)-BETILE L, SHIMERR RIZEEER B SAMYGO110D
REBEETIEHEL THWE.

BB ETILDEBEICH-Y, F I HypoDDix(Waldhauser and Ellsworth, 2000)IC& Y, ZNFNOREER
BRICHERELE. ZTO®R, TNTNAER24ABEAOERS TS LUSHEADOA WX LBESEIBET IV
HREELZ. 2021FICDO2WTIE, ERMEICFEILEERNO®E (strike 190°, dip 35°¢60°) , ER&L Y
BICRBRIEROE (strike 32°, dip 32°¢52°) Z{RELL. EFZNETNEIRZRES A TERAMEICHTY B
IFTWa., BERMEDEADEIGRESHAISIETERTH S, IMAOHERAEE EICRELL. IBRS
IETZFZNZFN1I0kmE35kme L, RBIFHBL T20kme Lz, 2022FICDWTHE, REHRENOE (strike
15°, dip40°&52°) A{REL, IHB5H2021FEAKICERESMETHENABICITYHITEZ. BRI
50 km, M@IZ25km& L7z, 7z, REQRICEEAGIEZ-OICHERICOVTIHKERAICH kmIBET S LTV
. A= 3 VETTIZEIB A5 kmx5 kmD/MIBICHEIL, BEEBAHE L TEBIRORERERERE
L7.

T OMER, 2021FEFFIHRILAENOE L THIENAEY, ZORRERENOEHIBHIEL 2. BRI
up-dip ARAB L VEEREARICEAL. £/, RERENOEORRMEICERTANYELLImAELN

o, BREEERGHERBRIMEEICRAEAY, HEE— XY ME6.1x10"° Nm (M, 7.1)E#ES N
. BB, BE—914 L7414V RUDHWIERBEEZARD BVrid2.9 km/s, BNED Y 1 >~ RUEIZ6E L

fo. 2022FICDWVWTIHE, ERMSEICIHIEES & Cup-dip FEICIKIENMERE L 7. MiBPRDEICEART AR
YELIMPFOoN. BRNFERRIGHIZRBROVE L IIWEREIC2OOE—V%2R/HDL, EICHEPRE
EOTANYICHIET 5D, BIRFEBRRI2SEEURICERMENMENTHRIELTEY, BEOE—JIEZD
BE5LHZEHOND. HEE—AY ME14xT10" Nm (M, 7.4 EHES N, E—9 1 L1V RO DWIE
BIARZI & kD B Vrid2.5 km/s, B/NFEBD Y 1 >~ Ko#ig12& L 7.

BEEDORILHT VY =S4 REHOAEICLDE, 79 —F4 XEEDOMBODipAILEXETRATS, FI
Tl345~60"12ETH 3 (e.g, Babaetal, 2020) . Iwasakietal. (20150 7L — MEREFILTIX, 50
2DODMENFKELZBREDOTL — FDERHI20°ETHS. LD >T, 2021F £ 2022FDME@mD 7
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L— MEREIODAEIIRESHN S ITREEAR202 1 EDRIERBSMEDOMBAKRVWTL0 70" E & A
Y, 79 —54 ZEEBOMBODIpEHRESNT, 201TEDERHEHD RS TAME (Nakajima et al.,
2011; Ohtaetal. 2011) &@E#KIC, R TRMEAT VI —F 14 XEBEHTERINHEBOBFEHTH S &
W5t (e.g., Silver et al.,, 1995; Jiao et al., 2000) % X#¥ 3.
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Comparative study of strong motion distributions of the two M7-class
Off Fukushima earthquakes in 2021 and 2022

*Wataru Suzuki', Hisahiko Kubo', Takeshi Kimura'
1. National Research Institute for Earth Science and Disaster Resilience

2021F2R13BICBEBRHTM, 7. 1ORZ TAMENFKE L., 2022F38168ICIFBUEERHMTM,7.30
2T THMENIFRE Lz, AT TIHRIEAZEQF2021, & %ZEQF2022¢ 9 %, [RF— Tt ERIFRICED
K E2DDMEDERBDIEHIZIS km, SBESIFEHICHE6 kmTH Y., BWIERBSIEIEEIEELTW

Teo FEERIFAQUA-CMTICE 2> bOA ROKELABDOERHIEH23 km, £ bOA REZTDEIE3 kmE
RIBRBRICHEARZ E PPN TV, BXBRIK-NETR UKiK-netiZ & 2 =ZROERERINEE (ML

T. PGA3) Do HAELLKT 2, BREAANSEADHARICAET 2BEEATIXEQF2021&
EQF2022TAZ<KZH 5T, BAIRICE > TIZEQF2021 D AN KEVWTF—RE R 5N, EREILADEE
B SALEEICHT TIXEQF2022D AN KIBICKZ <. PGASH2MELL L& R ZEHAA100=TBICKSR, 18
BEUETIIRAMEEN2EBULELZ2EHREEERO1AEREELEET. BHAOBASTIZILADERR
RICLLNTEQF2022 £ EQF202TDPCGA3DIIF A E < 2L, AT THHEE S L TM, TIE0.2, HEE—X
v N TII2MEIF EEQF2022D AN KEWVNE T B, PGASDH T BHtIC—1RICEQF2022D BN A E WRTIEA
WZ & IFEEREWN, SEBITOHEBRREFICL 2L, BEREESHEDEQF20211Cx 9§ 2EQF2022DE R
EHHEEFNENNI2[/BENIE/ETHY ., EQF2022IC K W EHICEREIBRWENICEEbN 2 & ICHIG
LTWBEEZOND, AR TIZZIDAEFEL THRLELAEL2DDEBEEHNDMEIC K 2BEHDH % LLEDHT
LT, ZORBRUVZOREICOVWTHRET%21To 7,

BEEA0.05M M 510 X TOIMEERBE (B=T5%) DEQF2021ICx 9 2EQF20220LLDHH%= R %

&, 0.05~0.5f) TIZPGA3 & A DEFHAERTH, 0.6~1.0WTIIEBEEN SERMARELR S S ICHhERits
ICHMF TEQF202TD AN KEZE WEAIRAEBINT %, S SICEAH1SMWULETIE—&L TRBAALAT
EQF2022MANKEL, ZORAPEEHTIIHMEETE—X Y RDENKELKFELTWREEZIONS, &RA
EEOHBICEWTHEE—XAY MNDEWARBELLEEEITI O, FTEHBINAKEZGKINEE &
Morikawa & Fujiwara (2013) OMEB FAXICE 2 FREDLLE S Y, ZDHICDWTOEQF2021ICX ¥ %
EQF2022Mtt% & o7z, PGASDLLTIXEIREIL A T—HRICEQF2022KE Mo 72D, T DA TIEEREH
ICFSERICZE(A LTS Y. EQF2022IEEWME A SILEE. Z L TEFRDAFIBICHNIT TOENIFHMIC
RKEWHEFHIPESNE, FEEREOKNOHFELZMZ TOHRHRZOEDEDTT 5725, EQF2021H 5
EQF2022MRICEB R THLE LK-NETRUKiK-net T100m A EDEHFDE SN -hEICXH T BEQF2021 &
EQF2022MPGA3DLtLAE & V), EATEZREIT—EERDBEICDFIUTWVWE EEZTHORBIZERES
RNETHMBEAME L, EQF2021ICx L TId2021528 158218260 ICFE LM, 5.30HE (U

T. EQ0215) . EQF2022icxt L TIF2021FE1288H16:22I1CF4E LM, 4 70OME (LLF. EQ1208) A
WHIERERE=E R/ L7z, EQI208DERMUEE Y OA RIEBIXEQF20210ERE Y fOA

R, EQF20220ERMBICAEL TWE—A, EQO215OERMBEE Y hOA RAIBEIZZFN S DMEE LY
BE~EIC20 kmPZEEBNTHE Y. EQF2021ICLERTEQF2022MPCGA3LHEAILAICET T WS Z & IS IS
LTW3EEZLND,

AR TIHEETRELEHMEE D LICL 2BEBOHDLLEZAVTWS RO, NZARUY 1 MEEIEEZRS
NERFEMHICER I 2MEENHTOEZEEEZDTLTCWR EHARESD, BRSA V/\—T 3 VT TIXEQF20211%
IR A S AIC, EQF2022(ELICTRIENER LA EHESNTHE Y., FAARICE ZHER & EMMICILEE
A9 2. ERFHEDS B, WIEGEMR. MEBERMBOEL. BHFMHES LIEZOHROMEOVT Y
EQF2021 £ EQF2022DEE D HDEEDERTH 2L DRETIEISEDREBETH 5,

B SRFICL2ERBREEMTICE 2WERNESAFALE L,
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Source Processes of the Off Fukushima Intra-slab Earthquakes in
March 2022 and February 2021 - Analysis using 3D subsurface
structure -

*Kazuhito HIKIMA'

1. Tokyo Electric Power Company Holdings, Inc., TEPCO Research Institute

[IZC®IC]

2022F3H16HICEBEFTMj7ADMENRE L. ZOMEOERDEETIE, FEE, 20215F2813H
ICEM73DMERERELTHY, DINMERKRY TM7IISADHEIRELLZEICRS. WThOBET
LEER - ERETRAEEGANEBINS COWEHIRELL. IhS5OMEBEFTEILA-—RERABICE
BE A OUMBE T, A EESL—MNTRELELZMETHS (MERAEZES,2021,2022) .

Helx, 2021FEDOHEICH LT, BEEFEAFEVAEESL - MN2ET 3 RTEEHEEEE L 7-Creend
BICEZERA VN—Y 3 VEBITEREZERE L 7-(51/, 2021). ARETIE, 2022F38 OHMEICH L THE
DEIETCERBITETOLBERETRTEEHIC, 2021 FEDOHMELFRETL2ODMEDHEELEICOVWTHE
WD ASTHMEICL2BEESEZ2 5 LTEH, EREABROEFIVETH S.

(ERERE]

BRA YN—U 3 VEBIFICKILD, AE - REOHMEDERBRE.A1T o7, 2022%F, 2021F & BICAE
FHERABBURICEE LABEICOWVWT, BHEROWebY 1 N TRARINTWLWARRRTF—T/LANEICL S
AME = LT, DDj%(Waldhauser and Ellsworth, 2000)IC & W BIRRE AT > 7=. (Fig.1)

BRESNEZKREDFIEEESHILILER—EEAARICHE T ZOEHEHEIL40 kmBEICKR R, 2022F0ERIE
2021 FEDERIVEETFIICNE T 5. —HAT2022FDHMETIHAREBITEICERLY BILILRTREL TV
ZOICRLT, 2021 FDOHMETIIEROEEATRE LLZKENS V. TAbs, 2022F0MHKEIFILILERA
M|, 2021 FEDRBIBIEEERAARICIZSTIIIMICERLEZBDEEZIONS,

ELLDRELRERAICEAICEEZ TAZIERICABLTVSED, ThoDHEVIEHZEREDEEZBLT
W3, $FI2, 2021FOHETIFL VEALTERICESIRERSRON L.

(R B2

ERENBEHICUBT 27-HPPEVRIREES TN HOD, BRI 5120 kmiZELUKRDKIK-netD
REEERSA UN—Ya VEBINICERALE. £, BEBRERNICHIZRRENDOMEER S TOERGEERE @I
ICMA 7=, b, RHMBICLI2RELRFTI-HICHPEFOFEREEREKRNE Lz, MEERFIC
0.03~0.6Hz & 75y hLRINEFTBNY RRRAT AUV ENMNTTED LEEEREABEITICAY, 1V
NR—=a v ETILFIA L1 RoEYoshida et al.,, 1996; BIfE, 2012)Ic & WIT o 7-.

RTOBROMBEIZ, BRELLERKREDD L, AERTHURICKRELZREDDHPFnetil& 3 A H=X
LBESEIC, SHICTFRUBRZTVERIRFEEAHREREDEREEER L THRELKL. 2022F0MEIF
REDHDISIEBAANICERZIEAGEET DAREEITEIOSNDIEDD, TNOERET DI EIFHEHL WL
&, EM:30°, {ERN40°DRE44 km, B30 kmDIMDIEHMEEZREL TIRYBMmEaRDHDBI &L
f=. 2021 FEDOHEIXEIR(2021) & AKkIC, EMBEEIZER:37, ER:45°DRI40 km, 1824 kmDIEF B
EL, RE14km, 1812 kmDtER:20°DEIBTBE 24N L 7. b, NFBY 1 XIE2 kmx2km & L 7.

(3RTEEBEIC L B EHEE]

Greenf8#Z 3 RTTEE#EETIL (JIVSM; Koketsu et al., 2012) AL, IRTENEICLVETEA
To7-. GreenBEHOFHEIIHEREEZBAWVWTITo7=. BFRERIZKEAMEIC200 mOERERR, $REAMIC
1£50~200 mOAEEME, FEEZIA1£0.005s& L.

(AT IER]

2022F HETIX, ERMEEERAARICI2~24 kmIEEILIERICBN/-(TEICKERIRYPRE 7=

(Fig.2). RAITARYEIFHN3T mTHS. 2021 FDOMETIE, BRLSEAERICT12~20 kmiIZEBENZ PP X
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HICAERTRYDRES72. BRTRYERF28mIZE, BMBTIENIBmTHS. HEE— XV M
2022F DOHEIE1.03x10%° Nm (M, 7.3), 2021FEDHEIF LA TM=5.45x10"" Nm (M, 7.1)& K

ok, BB, INSEBRMEDIRTEEREEZZEBLIMETHS. WIhd, JIVSMICE B KRFFT
L— MBEEYY MVRICREANEFEL, TELVMET AV ISEEERB2BURICLEE>TVE LS LR
Z%. 20215, 2022FD0—EDHEIZIZA S THMEOEMEEZRL TVWEY, SEOERRBTERIIMET

TIWEEZDLETBELRDZEDEEZOND.

HEE : AR TIEKIK-netB K UF-netX 1= X LR, IMA—TTibT— 9 A ERIETCEEF L.

141.0° 141.5° 142.0°

(km)

Dip(km)

(km)

Dip(km)

e —

0 10 20 30 40 50 60 70 80 90 100 110

The aftershocks occurred within 4 weeks after the mainshock are relocated using
the DD method, respectively, and the events larger than M2.5 are plotted. The fault
positions are also depicted using the corresponding color. The color contour
denotes the depth of upper boundary of the Pacific plate. (b) The cross sections at
the while lines in Fig. (a). The boundary of subsurface structure model, the
aftershock distribution, and the sections of the fault models are plotted.
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Strike(km)

Fig. 1 (a) Aftershock distribution for the 2022 event (blue) and the 2021 event (red). Fig.2 Slip distributions on the faults for the 2022 and

2021 events. The arrows show the slip of the hanging
wall. The white lines denote the boundary of the layers
in the subducting plate of the JIVSM. The fault of the
2021 event consists of two planes, and the projected
position of the subfualt is shown as gray lines in the
main fault. The yellow stars denote the hypocenters.
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Ground motion in the Tokyo metropolitan area for the 2021
Northwestern Chiba earthquake

*Hiroe MIYAKE', Miki UEHARA
1. ERI, Univ. Tokyo

2021F10A7HICTFERILABIDRI75 kmTRRFY I =ZF 12— K59 (Mw 5.9~6.0) DHEIFEE L
7. ZOMEIE, 2005F7A23BICTFERLLBERDREI73kmTCRELEZISRFYI ZF 21— K6.0 (Mw
59~6.0) OHEDRYVIELIELEZZ SN, TALURIOKREETL — MDEIAAAICHEIMET 5 ZADHE
E DL (MEREEESR, 2005, 2021 ; A - BEH, 2022) HiEfHEINhTWS.

2021FE L 2005FDHMEDHEE A LR T Z &, WIThOMELRAEEILSET, ChoDaEEILEA
FEEEHICLVERAZINTWS., 2021 F £2005FDHEDHIEE X, RREIRMFET5.1&£5.0, HE)
AMm=Y# (B /™M) T5.0&4.5, BEERAERT5.0£45THY, ThH5DIERRICEWNT
&, 2021 FDMEDFHIEEDANKE Mo /.

REKEMEMRRAMOEMBERESHMRE R Y N7 —2 (SK-net) T, BHRAEMERT 2EEFZOEHIK
Br—49%, MRAMAICRELTRBLTWVWS. RERIXMFETIE, RAKSEHT 2HEBEIERAINT
BY, FHABEDEIFOITH B, BHIRICSVWT2021EDRAN D DBLLEREISEIZ100 cm/siCE
L, 2005FDBEDHEER>TWS. £, BAROBRFIIRVWILEERALTWS. BERO2EA
BIZDOWTEH, WIENE2021FDORAERDNAEZL, BEEDORRER>TW3.

2021F £ 2005F DHEDEAEEKICOWTIE, #a - BREEA (2022) &, RERAFHOIKFEEED
HARSD & RRICHRBGRE0.934KkOTWVWE Y, FIROEEEFIROEARFICS T 2HEEREIEIVTNLDE
ZDELYEHELS, 201 TFERIMAREEHHEICER T 2 BHFEOEREE TS K UCHEELEEOREN
TRING. FRKRTIE, IhOOHMEOEHBEICS T 2REHNIHOBHHE TRIEBREORBKESEICD
\;\—C!ﬁn)lj_%.

HEE « AR TIEK-NET - KiK-netDigEicEk e, HEHBERESHRERY NT7—72 (SK-net) ZBL T, BE

# - RUBRT - RIIR - AT - HER - TER - LRE - HER - AR - ZXBE - REER - #ERS
L URKBEHORES - BRSO T —v2FABALILE.
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4:15PM - 4:30 PM JST | 7:15AM - 7:30 AM UTC

[S15-25] Reevaluation of strong ground motions during the 2016 Kumamoto earthquake
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Preliminary analysis of residual data between strong-motion records
and calculations by a ground motion model

*Nobuyuki MORIKAWA', Hiroyuki FUJIWARA', Asako IWAKI', Takahiro MAEDA'

1. National Research Institute for Earth Science and Disaster Resilience

E2IZINET, RAWEEBFTRUETIVOBE, BB, MIIZ0EE T 2BEET—IR—X 25 F (F
N - B, 2020 ; JpGU) $2&EHIC. ETIORREIESDEDDH % BRE L TMorikawa and Fujiwara
(2013) OHEFHFAET I (LLF. MF13) OFAEICH T 2IRBLEASKS (RET—9 1 ZERLTEL
(FH) - fth, 2020 ; HEBRZAMKEAER) , S5IC. D [BEF—4%] 23 &1, MFI3DERASEE%E E— X
VAT =ZFa—RK (Mw) 55KFEDHE. MEREIERM200kmLLURICHEIR T 2 BMBEEAZKRDE (FK
NI - A, 2021 ; EZEREFAR) .

AR TIE, 2018FE3A/H 52021FEKRFE TDK-NET, KiK-net¥—4 %BHL, HhES A 7 (HBAME, &
BEL— MNEME, BEESL— MNAME) ICHAITIEEEERLIELBEH T —IR—R (K

N - fB, 2022 ; JpGU) ZAWVWTH SO TMFISOMEFHFRHETIVLICR T 2HREDT—9 2y MEERT
5, BREODT—9ty NOERICEWTTREE KD BZERICIK, BRSO, S KL7AY MET
DEMENRNTA—YE LEEEEBICET2HEBIEERELAVW—AT, 74 VEVEBTL—NDEBERT
L— MARMEICN T EMME (KR - BEE. 2015 ; JpGU) & EROHFI - 1 (2021) IC& Z2EMBE%
WA L7,

ZDEIICLTHERLIEHRET —4ICDWT, Morikawa et al. (2008) ICED & THhER) & MhERN] O
ENDDBEETV. TORBICOWTONT 2, MMER] OBREICODVWTEIMEZ S ICMWEBRREI LD
R ERARZEZ A, BREAS0kmMIZED 5200kmIZEICHT TR R B IFEKRENKRE W (BAMED FRIE
LYKREW) HRANEEBE L — MNAEORAMEEZ X LHE LIZERAERIICEWTR O, 27

L. ZhUADOEREIPEHINREEU L, thothES A TZORIKERHERESNLW, —A, [HE
Al DREICDVWTERARI EICMWE BRI ICMAMEBRIGHER & ODRREZRANTE I 5. MEREHERH
IS LT RE] OERENEIPESNEZRMAEELTVWS, 2D EIE,. BERENRE Lz, 5 WL EHE
BIEROEBEWCLZBEDEVEEZELALHEHFAETIIVEEOEYMERLTWVWS, UELY, BERS

L—MARBEICH L CERESICETZ2HEEEARDZ ZETINIT— RHAEMFI3ETILDOISREZWED
RAFEFhd, £, BRESRITEICEONS [KE] OBRBKEEZIVADIETILIT— RWARETILOEELR
EDFAEDHFRIE (H2WIEFEHE) ICATI2HRROABEEN RSN,

SRIIBOBBEFHUETNEAVLBRICOVWTDOREZITI &I, [HE] OOHBREHBER
B, MERREIERERE &EDERICODVWTDODNEEDSZFETH 5,

B AR DO—ERIZISPSRIFE (20H00292) DI A Z T 7-H DTH %,
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Strong ground motion simulation of the great 1923 Kanto earthquake
in the Tokyo metropolitan area: Remodeling of source parameters and
estimation of detailed seismic intensity distribution

*Fumino SUZUKI', Tetsushi WATANABE', Kenichi KATO', Katsuhisa KANDA'

1. KOBORI RESEARCH COMPLEX INC.

1. IZLC®IC
BHEHBICERGBEEERIFLAT1923FEARMEICAL T, BELSREET —YICEASMBETILOBEE
BEtN T ) — VBRI K 2MEEI Y I a L —Y 3 v ET> TE L, BERDSuzuki et al. (2020)TlE. ZE Y
SYIVETIVICEWEIBETILEBEL TWEZ &, FHfith=AK-NET, KiK-netDEEERSICR SN TV
CEDEETHoTz, TITAEARTIE. MIBETILASETAR) T A ETIVICEDEBEELLLE

T. K-NET, KiK-netDBE#H I 2L —YavHERICLZ2EELHRAENERL. FHAESESMEHMET
%,

2. BETARYTAETIICL BEBET I OBIBE

BEEFADOLVEICEWT, 2EVSYIETIVEIRABRTEICEL THAXNMBETLEKLT LEES
HTRBVWZERENDS, FETAR) T4 ETNICETIC LY EDBEEN TN (ABIEF

M. 2002) , K|TH, FETARY T4 EFTIVICEY, A - MEEQO1YDEET—YICEIEHESI N
HIELEOBMEBEE—X Y MM EERABL NILA, MIBZ DI RXLF—REAREZ I SHE SN
SMGADM = 5&MHE LT, MIBETIILEBHEET 2, BANICIE. M. A £SMGADMEBEDEM4¥ZE
ri 5. Boatwright (1988)# & UMEIZAN(2001)DE—T AR F 4 EFILOERIBBRIC L W ITBSAEED
EFMFEREREEH L. Eshelby (1957)DAK I S v 7 DEFKRL HSEIBLADEHNGIETEA cZEHL

2o Ao LBELKE 2SMCGADERELL A 5 Madariaga (1979)DEARRAIC L Y £SMCGADIEH G HETEA o
HEH L, B—T AR T4 ETIVEZET AR T4 ETIVICIEEARETH 5720, iZBBHDSMCGAEE R
SEEBOMBE—A Y MMy, M, 22EOM DS TXLE—RHSHORESICLA L THELAELT, &
SMGADSHETEA o _|3BIFA(2002)ICETE A o_«D_/S.%° (D, &S IFZNETNESMGADT Y B&
HE) £R23E5A0 5HELE,

a

3. JUFXVTRICLBHMEEDHRDOHE

3. 1 HEFE

LERDOMEE T ILDSMGA% LT Suzuki et al. (2020) & B ICBEHBADORF 2TM LEHIEE &S L
o DVXVITRICKY INOOEEZENICHET 2, EEABMICI ) XV JATHBET 2 &, BEEIE
WIBEESRHRIGEVWEEICRZ D, BHIE CTEZ0MARDMTEENrELRNIEIEEIIRRDEEZION
%, TDEHI I TIEHRAEROMBIERE BRERY R L CHET 2, BEEMICIE. RERAIROEE%S
HhigER e EREMTORL. AREREEAZ Y XU ERICL VAR LA LT, AR BIERE SR
MNOEROEENFERNICEY EEZTMT 2, EREMESAVIERE LTE, 7YXV JRITEEERA2F D
HOHEEICELTEY., EREHOXELRVWHREZEDOAVPBRIMTVWEEZELY EEEBEBEIRSNDHTH
%, MBERIIENAET -9 D RAREINTWVWSBI-SHIS VADKRBIOMTEHSKERE &, FHpbRDIE#RE LT
J-SHISV3.2DVs 1000 m/sD FESEE =AW=, ERIEEICIIZEMERER A~ H 7,

3. 2 HERR

HELALHMEESHZHICRY, MR)IERCTFEEBTEEGCR~7, RARMCTEECOH~6EER
BIREY. BERBEITEECHBALN > TVLBHERDEIEX, #EH - Ki(2002)IC & 2 AEERERKICED
CEEABRESHEBRRIFICEBIRLTWS, S6IC, MEIEICHFRLEEST2ZTML TWaHEF - BN
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(2007). B4 - #E#H(2001. 2002). FEEH(2001). HAH(2003) & BB ZITV, HiHATOFMAEE
DEWMIOWTHERISEHER L7z, ELFMOBRICENIE, 1923F HhFdpEM e L THEIEL A > MR
ELT, PHEBLEORREFOEDI THIELFORRT EAFOEINFEREINS,
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Strong Motion Simulation of 2016 Kumamoto Earthquake Mainshock
Using Dynamic Rupture Modeling

*JIKAI SUN', HIROSHI KAWASE', ARBEN PITARKA?, FUMIAKI NAGASHIMA', ERI ITO'

1. Disaster Prevention Research Institute, Kyoto University, 2. Lawrence Livermore National Laboratory

Mainshock of the 2016 Kumamoto earthquake (M, 7.0) occurred on April 16, 2016 at 01:25 (JST) in the
Kyushu Island (Yoshida et al., 2017), on the Futagawa and Hinagu fault system. The kinematic rupture
modeling of the Kumamoto earthquake was applied in several studies (Yoshida et al., 2017; Asano and
Iwata, 2021) to investigate the rupture process and simulate the strong ground motion for the mainshock.
Near-fault ground motions generated by the earthquake were recorded with high accuracy by the NIED
strong-motion network (K-NET and Kik-net), the Japan Meteorological Agency (JMA), and the
local-government seismic-intensity network.

In this study, the dynamic rupture modeling (Pitarka et al., 2021) was applied to investigate the
earthquake rupture process and to simulate the recorded near-fault ground motions. The dynamic rupture
is modeled using a split-node method of Dalguer and Day (2007), implemented in the 3D staggered-grid
finite-difference method of Pitarka (1999) and a linear slip-weaking friction law (e.g., Andrews, 1976).
Following the research results of Yoshida et al. (2017) and Asano and Ilwata (2021), we generated 500
and 1020 rupture models including three strong motion generation areas (SMGAs) with elevated stress
drops, located on the Futagawa and Hinagu fault zones.

Locations of three SMGAs were randomly generated in the large slip distribution areas specified based on
the kinematic inversion results by either Yoshida et al. (2017) or Asano and lwata (2021). The 3D Japan
integrated velocity structure model (JIVSM) (Koketsu et al., 2012) was used in modeling the elastic wave
propagation. A simple linear regression method was applied to the eight end points of four fault segments,
to define the location of a single, 45 km long rupture plane in this model. The top-left and bottom-right
boundaries were determined by 13 km offset from the rupture plane, the bottom-left and top-right
boundaries were offset 10 and 5 km from the outmost-edge foot points on the linear regression line.

26 strong-motion stations are located in the target area which observed the mainshock, 2 Kik-net sites, 4
K-net sites, 3 JMA sites, and 17 Kumamoto-ken local shindokei sites. Two kinds of goodness of fit (GOF)
function were used to find the optimal simulation within 1520 scenarios; the authors’ original GOF and
the MO-GOF (Olsen and Mayhew, 2010) from Anderson’ s GOF (Anderson, 2004). After several
preliminary investigations in comparing the estimation and observations, the authors’ original GOF
considers the misfit ratio of the peak ground velocity (PGV) and cross-correlation coefficient (CCC), while
the MO-GOF was consist of ten factors of seismic wave and spectral characteristics. Moreover, the
authors’ defined GOF and GOF of PGV and acceleration response spectrum (SA) in MO-GOF were found
to be efficient to search for the optimal simulation. We found that three SMGAs of the optimal simulation
were located relatively close to the hypocenter and a large shallow SMGA was located on the Futagawa
fault. Comparing the observed and estimated strong motions in 0.1-1.0 Hz, 16 of 26 sites displayed good
wave fits, while the other 10 sites displayed not so good fits, which were mostly located in the distant area
from the edge of the fault. The optimal scenario shows that a large peak slip rate appears in the deeper
area (-15 km), which is as large as 7 m/s. However, the large slips are located at -8 km, in the shallow and
large SMGA, which is as large as 4 m (Fig. 1). Analysis of the rake angle for the mainshock was found to be
in 20-30 degrees, which was confirmed in the previous kinematic inversion reports.
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Fig. 1. Simulation of final slip, peak slip rate, peak slip rate time, and rupture time on the fault plane

during the mainshock.
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Reevaluation of strong ground motions during the 2016 Kumamoto
earthquake sequence utilizing regional spectral inversion analysis

*Yosuke NAGASAKA'
1. Port and Airport Research Institute

2021 FICHRMEESNAESGOICE W THTbNABEH S I 2L —YavIlBETETSA VY RTLT1923vT
EEMT>TEREICDOWVWT, BERFEZToBEREBET 2. WRMEIF2016F4816H3RFIPERED
#E(M,5.9), 2016FRERMEDRE, ABED3DTHD. MRMRIGIRERR S#1.5kmeEE DEAIR
(KUMA)TH B. RRMRICH 1T 2201 6FBAMEFZROFR/NBREZANSAICEASINTSY, FAICER
TZ3. ARETIHEBERRNS ) —VBHA(FE - BF, 2008)IC &L UKRRE ZDOELTOEEENICD
WTHREI L7, ZOFEIF, WEFOIRIERARY MLEER, EHERE, Y4 MBEBRHEDO3ID &2 TELE
52 ETEKRL, MBERERIFNMNMEREEZOEEEIEVIAETHS. BRARI MUEIAAARSIT
TETILEREL, MEOKREVWEICH L TIREFROT7 AR T4 2#AW5. GEEREMHIIRMEREE
QfE %= FH W 7= FEE MR = (Boore, 1983) 2 & &7 5. Y4 MEBHFEIEZHOMESLZERVWAEIARY MLA Y
N—= 3 V|Z &k 2RERIEREE (& AREHZE - RE, 2005) #AW5. KUMAEZICIEK[RTDOHEE
BmAH B, RREFTIEAVWTWARWL, 754V RTLT 1723 r88E, KUMAICDWTIEZK-NETERA
R THBHKMMO006 & DEBFEREEHFDLIC L ZRENSH 1 MEREFMEAROTWE., LHL, KUMAE
KMMO0O06 & #8kmBENTH Y, ZD2RHABIRFFNE, CERBIEEZHBELTWD ERERELSRW. i, Al
R TIHEE - RE(2005)ICK 2B Y 1 MEBRFEZRVTULED, W OHDMRIFFHBERICEK Y FED
ZELTWREEZSNS. QEIRMEE(001)ICL2104PBPEBVWT W, COERERTHRE LAES
EOBITOBERTH DD, TANKMFEIZERSEILAROMEORLTHY, ISICTHZUENTRTH
5. 22T, AR TIRHETERAMEOESRBE TRELZMELRRE LAIEMNAR IR MLT Y
N—=2 a3 VL& B EEBRBEE, Y4 MBBEREOBMAZT o7z, AT M4 UN—=2 3 V(E3% < DEER
EFRAWSED, FUNATADRWS A MEBFHEOTMEE 22 Z EA’HEFTE 3. 7, CHERBEFMED
QEL L VYEEREDICELZEDICKS. BROBRWEATODEE - RE(2005)ICK 351 MEEFEAHR
ZHELTEZ, QERKRANEBE L. BEFOIaAL—Ya v TRHWAZ EA2EZ, #iRE2DERE
WHRE LI 1BRBEOBIT AT o7z, TORER, KUMAPKRMMSRTIERRE IZER D1 MERFENELE LN
1=, 1o, WEShEQERERERNSTEERVONZaPOELSHAND, 714 vT74 VI LEQET
LAY NRN=avIlLYBELNEQEZZDXEFAVS I E L. BEHYIaAL—YavIlHi>TE
SHICKRMEOEBRNIAY—DPBELED, INSIFEADMEOEARKRICED LDICKELE. BRRET
HBHKUMADRFELESHTHRELTWS. 4/16 3:03DMEICODVWTIIRUSERETIE, RIEEAE
ICDOWTIBEHT7ARY T4 EAVAEETLEZNETNRAWLZ., ChoEZREVWEEREEYIalL—YavE
ToEl?, BIC7—VIZARI MLIZCDOWTHIDETILELY E2EMICERE D—BELIREINDKE
B ont, MR ARYT ML vNR=U a3 vick D94 MERSYE & EERERSE I ERICEMTE
57-%, SEOREFHTFTAICEFRTELZEEZIONS. DL BRENIELEIZYITDRATWSY, 754
YRILT A a VEMIZERDIBITICE Y B LN EEREBELE U/ MEBEE2BEAEDETW

. TRNEFNDV LT OERDIZETOBATH 7270, XTI TIIA—DRETTHE L-EERREE s
1 MEBFHEZEVWEC EPRWMERAZBONAEERTHDEEZAOLONDS., T/, EESNEQEAXZZDEX
E5 &AM TIEEDNTH > .
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