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Is it feasible to derive high-frequency EGTDs? part (1)

*BR R, SHEPBEES TH S ER EA
*Mitsuhiro Toya', Sayumi Yoshida?, Kotoyo Tsuchida', Masanori Horike'

1. MREREI VLY VY, 2. FREKER L
1. Hanshin Consultants Co., Ltd., 2. N/A

1. &I

AEREAREZERD OB SNAAMEEREE—X VY NTFUVYILES Y —VERBOERERHSOI VR
—avic&WBons, COZEEDMTEZ L, BREGEEBEROEESOMBICBVWTEHEEETH
%, DEICIE, EEO0QEABMTAITNIERSARWA, /EEIZS ) — v EREBBENA A ELCRBRIA S
ETKOHTE, LHL., INSOAEICERADH B,

BEMLAEE LT, AEB—RBEDE =0%. BREREMRESINATVS, ThHDOFEIZEED
RAFEEREALTWSY., BRI REMESOHEICIIERROTHEM FTEENVEEL LB -HEAMNAE
KTEETEAVEWVWOI HBBOR#ELIBZ TV,

£ —DODFEIF. BAKEE ) —VBEREHABRTRERNS ) —VEBETHD, ZOFETIE. BAK
HETONATESERH 2D, RERBECERGEEBN/ERIIGEZTNODREZIERICITD OIXEL L,

Plicka & Zahradnik (1998)&. Lk L 7-HUESEEZCREBRN Y —VBEBEORAZRRT 2 A EE2REL
—. EAEMICIE. REREIRETZ2HBRAOERORELN SHF S NAEEREEH, S ) — B DM
WMOEMETE2HETHD, COFETEMTESIVHERLS, FJ)—VEROZEMSE (EGTD) I
BREROZUEB-ISERBRDETELIENTES, EGTDIBELNDE, FEDREHEBLE—X Y
ML — MR AR OHEDMEEIFENTREE A, THICKY, BECPHIASFOGERBOME % FHICET
ficxsd, £/, BEOHEDRBICHEFIATE 2, fIAE BRI VA=V avICAWS S, BRKREME
HOREHERFETE D, I5HIC, ZODAUYN=VUaVEREAVNIE, MIBOEBERAID/INZ XA -4, #IC
Dc (critical distance) #fRELKHETEZZHELEH S,

ZDEIICEGTDIHETENIXEHERBPERMROBEARY —IL 43 EHFTEZA. RALICAT
EHRIERRLTWS, RALICIE. UTORELBRTI2NENH D, (1) BRMAE. BB/
A=, E=XAV ML — MEHOERARE., (2) COREOHHNICHZIREHIS EDL SVDOEER
HWETHOEGTDAHEEREEN. (3) FRTZ2ERIFEMPNDZER. THD, I TIEFEE (1) IoV0WTak
N, BE (2), (3)I2W\WTlE. 2D (2) TR 3B,

2. EGTDHEEICHELRERNNTA—YDRE
EGTDO#EICIEHRA RERICEATZNIXA—IDPVELRD, TITIE. INLOEEICOWVWTER
%, %9, FHLEEET—YICOWTiHiRE, HAXEAMEREDOREER%A2016FE586AHM 568
ﬂEi?ﬁato:@%ﬁﬁﬂ@?—&tﬁ%ﬁ—i%ﬁ&Dﬁt%ﬁénfwézwﬁﬁtﬁibtmﬁ%
EULEDOHEARRE LT, HinetPRRFTREDEREBRTORET—92HELEEDEAVWTERA
FA—GHEREL, BREAREAWVSOBEEORERMEE BRI A—YDRENMPRFTE 2,
EBRRETIE. ZTWIN YRTLEZAWVWTEEEET —9 D 6P EE LK USKELZRZ. P EOENMEMED
AN ETo7, RICEAEN 7P - SEERHIS, WIN VRATFALICEEFNTVWRERREIAS S A
hypomhZ W TERREZ 1TV, H#&ICdouble-difference(DD)iEARWTEBRBREX T /<,
ERRETCHAMOLMED S B, PRONIMEUENT0ORULEH BHMEEATRE LTHB/ASX—% (E
7. 1R JBUA) ZHELR, BIB/XZ X —9 DH#EIX. Hardbeck and Sheare (2002)I2& % 707 Z A
HASH1.2 ZFHV\WT W3, REMICENIRL. HE2BREBEDORWMER SR > 7-640BDREDIEB/NZ
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A= %13, HWESNLMB/INTIA—IDIA TRITEITI & EBET WY A TSN EHD
Mol £/, HELZMBNS A —YDEFHEE AR TRRLT,

AELAEERMEBZBAWVWT, EGTDHEICHFERAT 2ERTkME2kmDEHRIC6RELU LH Z2REREIRL
oo TORER. BERTkMmOEERNTIE2L—THY ., LEINSEZATIIL—T | A2 —T R, BR
2kmDEHEANTEITIN—TH Y, ThEFNB1TI—T, B2 I—T B3TI—TEMER, E—XAY I L—F
E#fERDZ, BHRMICIE. BRZOEDOTRAHMEBEE—X Y MM a—F—BREF, TH2, 57IVL—7
VREAENFRE LT, BHRAREZHEDOARI MDA YNN—Y a3 v ERVWT, REOBEERARY MLiEKRD
1o TS, HREESBOBREADARY MUEAENMFEEE Lz, RABREIRY ML w 2AIICHE D &R
LT, 74974V TICKYMEF ERDT,

3. MBEAEBRNZIA—%

BB CIRR-EBRICEAT BN AXA—YDEELRIIFRARREICEODVWTHBUEDETIERW, ZF2T, 20D
ARTIFERHUTILITY XL (GA) ZAVWTELNEZERNIA—YDRBEEICK ZEGTDHEEAETY, E&
BICiE, HEE—X v b, ERFEEBEHOBRE/NSX—%, BOET. ERL BYADSKRSIA—YDHRE
BaEKRDT,
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Is it feasible to derive high-frequency EGTDs? part(2)

HER EAI'. A PHEL BR T4 1A EH
*Masanori HORIKE', Sayumi YOSHIDA?, Mitsuhiro TOYA', Kotoyo TSUCHIDA'

1. ARV IS VY, 2. FRBHEL L
1. Hanshin consultants., LTD., 2. N/A

1. &I

ZD (1) THRREZEDIZ, SRBMECGTDOHENTREE B E &, EERBOMEDHEME L ES RAKEK
ERAVN=2U3 VP ZORBRELTHNETINOHRICERELFTET S, LN ->T, HEBHLREN
ICERAEMEGTDZRY B AEEHII T DI EIEEETH D, ZDEOHICIE. UTORELBRT IBLED
H3, (1) EOREDEHNICHDZREHEMNS EDL SVWOERKEIE TOEGTDAHERIREN. (2) fF
AY 2 EREFERBOBHEMOER. (3) BRAE. B/ ZX—4%, EREFEEBDNZIA—FDRED
AT H S, 5BE (3) ITO2VWTIEZED (1) THRAREZDT, ZZTIEFFERE (1) . (2) I2nwTadR
%, EGTDHEICFERT 2T —4E. BEABEDMj1.5~3.50RET, BAEEZDRNMICKRESI N
Hi-net&Blm (ERIEB10km~50km) ICBWTS5B6ANS56H27H ETICREHZKINALAEDTH B,

EIRMEN SEGTDHED/=DICSRE VI —T K LTz, 27— TIZERTkmOEHEICREDN D
L. ZNFNAL A2 —T R, BYDITIL—TIZER2kmDEEICH#H LB1, B2, B3& FhFNIE
e BRZEEDREIIN—T2ERLEERIE. REOOGHEDEELFARNL-HTH B,

2. R

R (1) OEHIC. BIVL—THOTRTORELEITRTOBARDEHREAVTREIIN—TEITRTOD
BARED3IMDDEGTDAEME Lz, 5IC, ZNSDEGTDEZHWVWTEARHEOBRERA 7, SRR
REFARZEZHIZDOOO0—1RRT7 1 LY E#E LT, BEMICIIERERBIRR & LT, 4Hz, 8Hz, 16Hz& L
f=o EGTD% A W-FERFOEAEHOBRMOMICIEmEDEERERKHERA W, ZOEERKER
WCEREBDRRE REHDSEHEICOVWTKRETT 5, EGTDO#HETIE., CAZRAVWTRERIME NN XA —%
& ERBEREBERICN T BEGTDA KD, HAEKIL1000, FEBAEKIL500& Lz, RREBEIZZED (1) TD
EaEEE L CEYASEHICERE L, BE. OUNEEBIRMENT & MR,

BB (2) OEHICZODRTY THLRBBMEIT o>/, T JIL—THDIREEZRVEZRY OREH
SEGTDEHE L7z, RIC, REL-ERFERHMEHE LIZEGTDEZAWVWTHRA LEZRED TR 25E
L. B OBROEE #HEHEEGRHKTIHMEL 2. &8, MATY 7TCGAXHAVWTWS, ZO@RF%F
SBIERMT & M3,

TR A EREBREER E L TR 7Ty TEE WHEHRERZERBE (tanh) DM TH ZE5EREE (SSFE%) &
TEHEIO=ARORERELE (TAFBEH) 2#AWVWTITo k., E5560 &YW K CHAIEEA FTATE 2 E L
L. 2TOFEICKYBYLRERFEAREHMOBRAATENE D M EFART,

3. R

%Y. AT —TDSSFEHARE L-BRENOERICOVWTHERS, ZOVIIL—TTE. EhHTEWVE
LEERLE, 2REOLEM R TIMDEFOBRBFREIZT16HzTIFIF0.8L L, 8HzTO.9L L, 4HzT
095 E&ER oy A2 —T Tk, 7REDD B 1 REDHBREN EDER S TEHEEWVEZHAI S IL—TF
FEDBIRMEIERVWH, ZNTHAHzTIIEBRREIL0.8UEE R 7=, AH, HERKHDEWIREAKR &
A1 IN—TERABEODBREEZR L,

KREDODHREHAH2kmDBI, B2, B37 I —FTld. HERKIIE4HzTE0.8UATERBFZELMRY
Holzo ZOWRBIREDHEBEIARZWEE, RERDRENKY ILZRWI-HEGTDDEENEL AB I
EERBLTVWS,
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EREEEMORE L RARD-OTAFBEH 2BV THR@EN 2T o7, BRIZ. SSFEKEIZIFRLCEED
BAREZFOBRMEZR L, Ihidk. ER2ERFERKZAVCHHEAZEZEZI LY KKBRTZ25AK
HEGTDAHETE R I L 2EKT 2 LARKIC. EOSRAKMEGCTDAB2AHICIIEDERFEEH RV
WENDHBIEERBKRT 2, EEZDOERKERHN OF/-ECTDER LT 2 AL MIER>TW
o LEOBRICAY 2#5TIE. BEOERFEREHEZBVNISERBMECTDIHETESZZEERBLTYL
5, LED>2T, ROBEIZEOEREEREAMEZREDITZFRIIHDION. SHICFOHAERIEDLILED
NhTH3, ZERZ2ERFEBHTCERAREDBRMENEONZERIZ. ERFHEAKEECGTDOETRE (H2 W
&, BEUREGEEOHIE) APELEDER>TVWELEDEEZLONS,

Seat U7 FRIBATIC & W BIREEEROBL EROONZ D ERTTT 5, ZDDERFEREAE (SSF&
TAF) Z{REL T, FREREZTo7. FABEIEEEERHTCIEMLEZ, E550ERRFERBRHEZRBWVWT
HIFIFAREDFRAE A7, ZOBERIF. RELAFABT CERIFEREBOBLEZRET DI EIFH LW
ZEEEKT D,

ZDMETIE. EREEFERHISREFNIEERTkMBEOSEHARNICHZREEHV SRR (10HA2E) @
SREEECTDIRF2HEMAR Lz, T, EOHZVRZTNIGEVWERBBREHZB WA ITNIE, EREL
EGTDIEKRESABVWZ EHRLAE, 5, FRRRICL 2BEOERIFERPKOEBL DRED AL 2 AR
7=, LW D h o7,
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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.

© BxEZS -$15-08 -
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(a) Proxy-based J-SHIS (Original) (b) Updated map with borehole data
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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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BERIHICH T 5 PP REAMESFEOEIRMINICE 2E1LE

Variation of long-period strong ground motions at Hitachi-Naka port
depending on the epicenter regions

T B
*Tomiichi UETAKE'

1.REREAFR—ILT1 VT RAM
1. Tokyo Electric Power Company Holdings, Inc.

CrREAGEE (ARSI SHHM) OESL, BASETOMTESICINZADMEO TESEDHE
T30, BRRISRTREDARADHEICK VRBMNLKEINERIND I EH D, BT
(2017)i%, 2016FE12828BKIKEILERDHE(M6.3)IC & W BFEMRI A AR (HTN) TERIE W= EHI2#
DHRFCREEICDOWT, FOthE0EAEEE LT L, CORBENMMTEEETIV (HIZIE, HhEREMIDHE
AL (2021) 1 AFHBBRLE (HTNOTEA]D) ISR 2MEEBOEMTRELZTREEERLE. £

7=, HET1(2018)IZ, HTNHA 5100 kmBI THRLEL=M6~77 5 ZADMEICH LEEIREARY MLOSHT 5T
WV, RIBEILE - BEERE - AR TRE LALMETIK, ETHICAH2ROERERENRDOSND

D, TEERAHISESEROES TRELAMETEIZENDEO SN LW EEZHRELAL. SO, &V
KB THELEM6~87 T RDOMEIZDOWVWT, KEHEEHTARY MUFEOEEEZRAN, HEERDZWV
KiK-net [NIED(2019)] U5 &A= (IBRH18) I 2 MAISREM 2B/, s, HTNE
IBRH18IE#I8 kmBENL T W3 A, SERFIRRE LA-HETIE, MmO A KIEIRAEE RALE.
SEDRFTDE > M FIE, 2022FE1A22BOAEEDOHE (M6.6) THB. ZDHMEICL ZHTNDRE

&, EREHIMEVHEREFOSARL Y REZREERBEELZRL, B3 ~4ROEENEHL TV, H5
O TREDRFEARTT 5 E, AAKRTRELAL2016F-ERME (M7.3) , 2016 ERIEHER

(M6.6) DEFETHREAM I ~4AWDHEHMAIHER SN, 2013FEHAEILLIBOMBE (M6.3) Tid, KEHDAE
HI3~4MDE—J & EBICETERICA2HOE— IR TE . RFEILE - EEERIBOXVHET
&, ETEORE2MICEEERE—IPROOND. —F, TEERAHILOEHEARTRE LAHMETIIE
ERE—JIEEBOENAEN /. X5, 2015F5A30HD/NERAST A ADFERMEMS.1, B
682km)DHBFEANRY NIV THEBEERE—JIFROOLNEN 7. ZOLIITHBFERARY NLVORHBICITER
g DIREEIRDH SN D.

HTNICE WTKEED3~4ICE—I DR 5N2013FEHARRIEDHE (M6.3) , EFED2MICE—S
DR LN2016FRIFEILEDIE (M6.3) , BEERE—IJDRSNhAN>/22011E7A3THES R HDH
E (M6.5) , 20155/ \ERESFAAHDOMEMS.1)ICDWT, HTNEIBRHISDEE R, AT MIL4H
DU ETo7-. BbROEEREALETZE, WThottETEmMtETOETESIFELILTWDS

B, HTINOP P REAHTEEHICBEERE— I/ DN RSN BZHAREILECHIFEILIBOME TIX, HTNDFESKICILE
NTHRT 2P PRAORERENZEDOONS. Tz, WTNOMETEIBRHISDARY MLEFMICIE,
PrREPFHICEERE—JEREHONLBWVW ENS, HTNIZB TP E—J DERIEERICERT2HDT
ERRWEEZZB5N%. HTNEIBRHISD 7 —1) TARY MUV ERICRY. BTREIX. TEEFHE ST 16057
BITREEEESATWS. AR MLEICKEK, ZhZPhOBIRETOEBEDEVDOEELSEFNLTWS
B, HARIE & FRIFEIEBOME TIRIBOKRZ RBARTICIE, REREHEESINI2BEEHIEEREE %
RiLTWdEEZLNS. HTNOBERITRELZ#EICK L, HTNEIBRH1SDEFLEDE WA TEE IC72
5.

HTNIE R B AL ER I D h BB DEH & B RIOMERBOFEE WA DANZFr VX LICABELTEY, A
RIDEATHE LAZRERIFHTNMDEZ @B L TRICAND. T WVWoBEDHED, HTNICE TP R
BT TOMESFFEOERMIFKRFHICHEL TWEEEZILNS.
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NIED (2019), NIED K-NET, KiK-net, National Research Institute for Earth Science and Disaster Resilience,

doi:10.17598/NIED.0004.
KETT(2017), 20165 12A28HRBEILEBDOMEIC & V) BIERIB TR S W BRZLERFEREF, BAREESR

SRZ(PE)PMERESSE, 165-166.
HE1T(2018), HWEEMITETEHRA SN2 AHMOBEE L RGKE, BEAMEZR2018ERFAIBETH

%, S15-06.

Fourier Spectral Ratio of HTN to IBRH18 (Red:NS, Green:EW, Blue:UD)
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Study on prediction of long-period ground motion

*TRIL FI3E
*Toshihiro SHIMOYAMA

1. [RF IR TR
1. MRI,JMA

SRTORBIMEFRIE, HEBEICLZBNOENY (HEE) MHEVTWVWEEH T, TOHDOEN (HE
) #FBLTHRKRT S, BhOFEIL. ZOBRTHEONTVLWRHEHOT—4n5, 1. BEROME - F
Bl - ¥/ = Fa— REHBFICHEL., ThOoMERBRRETICFATZFEE. 2. EROMER EIEKD
FICEN (WEE) 2 RIEBE LTE S ZARMEBIERICEDEFATLIFEE. INOSZOOFEEHEAE
HhETITo>TW5, BEMGEHBERICEDZFRATIFEIE. SABEREREZHFTUNTI TV RAT AICHMAARN
T ULEFETHBPLUMEEEALTWS (PLUMEIZ2018E3IANHEAN)

2022FEHFEICIK, RAMEZERIC,. REPHEHOTAICEIOVWLEENEMEINE, TNETODEESE
WHRE LT GERAMBPHBESOFR) (ICmMA. REAPHREEEROFRHUICEI >TERKITZ2EDTHS, Z
DOFAICAVWTWRFEIE. 1. BROAME - HKERZ - v/ =Fa—Kr6, REAPHESH = FRT 2FE
THY. 2. F]EHRERICEZ2RAPHEHOFRHFEFTIEAINTULRL,

ZD=H, KEXRTIE. REPHESHOFTAICOVWTE 12, REEEERICEZ TR 21757H0—DD
HEELT, ERAPOHEEFAICHWTWAPLUMED L D BRFEEBRTE 202K 9 5, BitiE. @
KICREABMEERER 4 28R L2HE (f : 2022538 16023360 DEEEHOME (M7.4, RRKOR
A EEER 4. RABE6®) ) AXHREL T,

1. REMPESHOFBRTOEIE, S

2. M REISERRIED DT
3. BAHMEADKRE CEEERSDLE)
&I,
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Real-time forecast of long-period ground motions using Green's
function based on seismic interferometry

TR B, & &

*Teppei Enari', Takashi Furumura'

1. RRKRZEMERTAR
1. Earthquake Research Institute, The University of Tokyo

1. & C&IC

WERFHENSKRDII) —VEHERAWT, BREEEORESHRUNT —9 52 ANEE L GRIBOFEEHT
AR ZREASMESEEBICTHT Z2FEERET L.

BAERRE T, BREBEEOEERASE FAMSOBMD S ) — VB (EEBEH. HEBEH) X, BAK
EDEKT—4 (Nagashima et al., 2008; B#EIEH. 2014) HZ2WIHERGE Y IalL—Yay (F
A - EHHN. 2018) BHRHOLNTE, INICH LAHRTIE, BEHARE FRMRKROBEOEEERE%Z
KOBMEREFHEICLY., 2HEREOT Y —VEEREER Lz, EETHECLZ ) —VBEHOEH
&, JEFEViensetal. (2017) Denolle etal. (2018) LICL WA MMELNREINTH Y., BT —9 = REK
289w 0B TEARMELZAVCZEEL Y ERBBPAIOS/NEEOE ENHFINS, 51, BAMED
FRRHEN R WEMTEI ) —VEAREBEHRTZE AP, Y32l —Ya vV TRONIEEBEETIVORE
BEORHEEZITRVREX) Y N TH B, b, ERFTHEICELSZ V) —VEROBTIRIEIZERER—E
AEOM TEE S EEEHR (Q) ICKURESNZZEATSNTSY (i - Wik, 2012) . XX TIE
Denolle et al. (2018) i\, WEID S ) —VEHEBRMED S —VEROEREBALLET S & T, Ik
B EREEET,

2. T—H EFik

BRATIC IEBA KR 2R M R AT DHi-netD T — 4 AWz, EESAISIENAKWH (B)l]) 8Alse L. £
=EEEEEA00 kmBAA, AMA210EHN 5260F (FEiE NS 7HEOEEEREOAM) ICMET 882D
Hi-net&lAlm (Fig. Ta) Z PRI KRR s L THEMREBEZFE L, Viensetal. (2017) OFIEEZS5E L
L. 50%DF ==y TOTTRIGODICHEIL MBI T —4ICH LT, 4HzDS I H Y TY VT b
LY RBRE, YAy TF—NR—@EA%2T>57-LT, FFT2AWTE TR EDRFLED O EHEEH RS DK
o8k %deconvolution L7z, TN %E2022F581H~30HFTRY v 7 LT, HEHUAR—LZFRIMEBED S
) — VB ERDT,

RIS, Bonis) —VBEHORBREREE RO D70, RFEFBREERETEIME56DMEICDOVNT
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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.
(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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