Fri. Oct 15, 2021

ROOM A

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

AM-1

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

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

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

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

9:00 AM - 9:15 AM

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

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

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

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

AM-1

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

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

[S16-01] A theoretical basis for the applicability of seismic
interferometry
OYosuke NAGASAKA', Atsushi Nozu' (1.Port and
Airport Research Institute)

10:00 AM - 10:15 AM
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[S16-02] Long-period later phases in the east of
Fukushima prefecture during the M7.4 off
Fukushima earthquake on Nov. 22, 2016
OTomiichi UETAKE' (1 .Tokyo Electric Power
Company Holdings, Inc.)

10:15 AM - 10:30 AM

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

AM-2

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

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

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

[S16-04] Investigations of the 2020 seismic noise
reductions in areas around Tokyo using MeSO-
net seismic data traffic
OTakumi Hayashida', Masayuki Yoshimi?, Haruhiko
Suzuki3, Shinichiro Mori4, Takao Kagawas, Masayuki
Yamada®, Koji Ichii’ (1.IISEE/BRI, 2.GSJ/AIST, 3.0YO
Corporation, 4.Ehime Univ., 5.Tottori Univ., 6.NEWJEC
Inc., 7.Kansai Univ.)
11:15AM -11:30 AM

[S16-05] Phase velocity of the Love wave estimated based
on array-derived rotation from the microtremor
array records observed in the Wakayama plain,
Japan
OKunikazu Yoshida1, Hirotoshi Uebayashiz, Michihiro
Ohori® (1.Geo-Research Institute, 2.Kyoto University,
3.University of Fukui)
11:30 AM - 11:45 AM

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

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

fault fling-step displacements



OShuanglan WU, Atsushi Nozu', Yosuke Nagasaka1
(1.Port and Airport Research Institute)
12:00PM-12:15PM

Room A | Regular session | SO4. Tectonics

PM-1

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

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

[S04-01] Exploring the Geometry of the Philippine Sea
Plate beneath Hokuriku region
OKazuki MIYAZAKI', Junichi Nakajima', Nobuaki
Suenagaz, Shoichi Yoshioka®® (1 .Tokyo Institute of
Technology, 2.Research Center for Urban Safety and
Security, Kobe University, 3.Faculty of Science,
Graduate School of Science, Kobe University)
1:30 PM - 1:45 PM

[S04-02] Seismotectonics at off-lbaraki region identified
from dense earthquake source arrays and dense
OBS arrays.
OShinji YONESHIMA', Mochizuki Kimihiro'

(1.Earthquake Research Institute, the University of

Tokyo)
1:45 PM - 2:00 PM

[S04-03] 3-D seismic anisotropy structure of the Cascadia
subduction zone
ODapeng ZHAQO', Y. Hua' (1.Research Center for
Earthquakes &Volcanoes, Graduate School of Science,
Tohoku University)
2:00PM - 2:15 PM

[S04-04] Regression analysis relating maximum
earthquake magnitudes with subduction zone
parameters
OAtsushi NAKAQ', Tatsu Kuwatani', Kenta Ueki’,
Kenta Yoshida1, Taku Yutani1, Hideitsu HinoZ, Shotaro
Akaho® (1.Research Institute for Marine
Geodynamics, Japan Agency for Marine-Earth Science
and Technology, 2.Department of Statistical Modeling,
The Institute of Statistical Mathematics, 3.Human
Informatics Research Institute, National Institute of
Advanced Industrial Science and Technology)
2:15PM - 2:30 PM

[S04-05] Triggering mechanism of volcanic eruptions by
large earthquakes
OTakeshi NISHIMURA"  (1.Department of Geophysics,

Graduate School of Science, Tohoku University)
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Room A | Regular session | S15. Strong ground motion and earthquake disaster

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

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

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

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

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

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

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

*Koji Yamada', Mitsuhiro Toya1, Atsushi Okazaki?

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

{, BHROREMEEDICOVWTEHEEDTEZIRITILR SR,

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

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

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

Y, y—RABDIESDZHEIIDEIICAKS. BRI TCOBBRONMIZEREIIRATO3 (DX

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

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

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

*Kosuke CHIMOTO'
1. Kagawa University

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

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

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

AM-1

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

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

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

A theoretical basis for the applicability of seismic interferometry

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

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

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

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

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

1. IXL®HIC

201611 H22AICEREEHMTRE LAAM740MEIF, HEBREENKE L, ERE XV

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

2. REOGHENE

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

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

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

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

4, TLABICLBEBHEOHE

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

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

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

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

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

o

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

2016.11.22 05:59 Fukushima-oki Mj7.4 at Hirono Thermal Power Station
Multiple filter analysis 0.02-2.0 Hz
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chairperson:Takumi Hayashida(lISEE, Building Research Institute), Kunikazu Yoshida(Geo-Research Institute)
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[S16-03] Seismic velocity structure at NB-1 boring site, Nara city

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

11:00 AM - 11:15 AM

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

[S16-05] Phase velocity of the Love wave estimated based on array-derived rotation
from the microtremor array records observed in the Wakayama plain,
Japan
OKunikazu Yoshida1, Hirotoshi Uebayashiz, Michihiro Ohori® (1.Geo-Research Institute, 2.Kyoto
University, 3.University of Fukui)
11:30 AM - 11:45 AM

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

[S16-07] Equivalent linear method with complex frequency for site response
analyses to near-fault fling-step displacements
OShuanglan WU', Atsushi Nozu', Yosuke Nagasaka' (1.Port and Airport Research Institute)
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Seismic velocity structure at NB-1 boring site, Nara city

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

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

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

5, RI300mETOPERUSKEDOREEEEHE L. MRIBEFEERVT, PREREI

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

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

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

O - ftt, 2019) OEELEHEDH TV S.

SE R

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

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

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

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

A AR, FHIFEXMHAENFRMERAEFTEZLER [ REAMRBEMNMETICE T 2ERNR

RABEHA ICE>TRENELL R—UYVIERBICEAL TR, REMHHRBEARKBBROSHIEICKY X
L7z, BBLTRSHHBMLET.
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Investigations of the 2020 seismic noise reductions in areas around
Tokyo using MeSO-net seismic data traffic

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

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

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

B ARIE. EROMEARES LURMENIOKRS HMEIDR] RKEFRICLZHARIOV I N (R
R BERZHME—M) O—RELTEELEZEDTY, ¥, AESERTHIBRLITEL (BRI
AR Do, ARDELREZRB/I L THERBRIHEEWEEZTE L, ARAROERICH Y FHERER
i Z AT DMeSO-net. Hi-netD&EAIGESRZFEA L F Lz, BBLTREFHWEZLET,
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Phase velocity of the Love wave estimated based on array-derived
rotation from the microtremor array records observed in the
Wakayama plain, Japan

*Kunikazu Yoshida', Hirotoshi Uebayashiz, Michihiro Ohori®

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

BETFRHICAVWIHMTRBEETIVAERTZ2ERT -9 LT, BET7L—ZFREOREREIFLLCHVLSN

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

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

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

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

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

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

(2018) #¥E4EZE. Yoshida and Uebayashi (2021) BSSA.
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(a) Phase velocity (b) Velocity model below IMF*
Velocity (km/s)
0 2 4 6
2.0 —| _0.0"""""‘
E : Calc. Rayleigh
e i | }
— 1.5 { Calc. Love
~ ] | —~ 0.1 - -
z E
S 10 s f-k Rayleigh £
-k Rayleigh*
g 1 QR 7 [ § Vp
0 | ADRSPAC -~ 027 i
o 0.5 i - —
£ 1 l
o ] f-k Love* [ Vs
0.0 +—— . . o3 4+—ryr—~
0.5 1 2

* Uebayashi et al. (2018)
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Fundamental Study on Separation of Surface Waves and Application to
Long-Period Ground Motions in the Kanto Plain

*Takuya Sato', Hirotoshi Uebayashi?, Masayuki Nagano1

1. Tokyo university of Science, 2. Kyoto university

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

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

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

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

1. Port and Airport Research Institute

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

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

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

(d) spectral ratios and the peak responses along the depth for (e) acceleration, (f) velocity and (g) strain.
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Seismotectonics at off-Ibaraki region identified from dense earthquake
source arrays and dense OBS arrays.
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1. Earthquake Research Institute, the University of Tokyo
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3-D seismic anisotropy structure of the Cascadia subduction zone

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

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