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Real-time tsunami inundation forecast system using S-net data
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HWTho., Al DY RFE RN 7Z21T 5 Te IR RN T —2 N2 Loz, 2O eh b, FikEFITlE
SCEREEE OMBIBIC K O . HEEEKIC S-net (HABE RS R IBIIHE) 2L T0E (BIR - @2m2me
Uehira et al., 2014, AOGSHHF- « ftt1, 2015, 48 K22, S-netld. 2EHK 5700kmDIEIEY — 7 )L THafe & NIEIEIC iR E
N EHOMEAIROBMNIEERE 150505750, %bk@ﬁfﬁ&owﬁﬁ#4/xb—»éhfwéoL®i9&
KIFFEDORR 72 ) 7 )V 2 A LIRS A TEFHZ AW EDTHD, TNSDT—2Z21EHT 52 & THEZ
FIRK O ERK 200 1ER S EEHRAI L, BathEdfizm K 30MEERC T EMHRE K510k EHGE NS,
AWETIE, SnetENSHBENE T—XZHWVTHE THIEOREZEEMRAIT 5 & & HICHEOINFRESORIEHT
W B BIREHEE 9 572D AT Lz, i) S-netD BT OBIEDN FE TN TV B EFRMICTE§ 24V E I (TR
SEEENER) EXSUCBIR LTV 5, MEEEEI T — 2 2 O T2 G PR, B IR i CHEE UIER RIS K
DINEIE ERIRk 7 TS % T (B2 1E Tsushima et al., 20020, MEEHE & LIRS ORI X % T ()
ZI¥ Babaetal., 2018 2 CNE TEEL L DEHFNENH %, AWIZETIE, N EFHEAND DIEEHR TH 1
Bl EOTHZEHMICLTWS T D5, FHAlcEE K DBV AT 210K 2T —2N> 7 & UTHEL.
BT — & LWFZER~< v F >~ (Yamamoto et al., 2014, AGU SR « 1, 2015, A K%) Z17H T LIk D v F V) %K
bﬂa\ﬁm%m%ﬁ5oL@$9ﬁ@%@i&&m‘&@AﬁMf—ﬁ@ﬁaﬁbﬁk$D KEHEE A DRI
RO SER REEE) HHRICOIBR2 T ek RKOHEEREREITS T EHWRMIRORMD—DTh S, B
%ﬁﬁm</ 2 b—33 V9 5D G T H % /ERIEIC BT 10m A fRREDINEMIEE T IV R T S L &
EIHFTRI M EESI RS K DY R 2 L—y 3 BTV GiH - fih, 2015, 4AK%) ZHERLTWS, TOFRE. B
bR 7R & OH L E R OBHE DR R 2B D AL Tz DEINE T A T —2 & LTET VLT %, £z, GHEARDOR
WK 22 L—y g VERETr —ARBEULIEMBTE RN DD, FHERMCIIEE T IV ERE L TN 7 2 iEEd
BT ENEREERHEEZ1TO L TERE LGS0, MIEERMGRICHED KA MTRFHEIC K 2 BREMATIC X O hf Stk
TOHEF A2 BB ENCHHE LN ZICH D AR EFIRET IV ERET % BT — 20T HIERZ 7H D3 <
P U RBEHC BT 2B & LT, BB UEZY 7V R A LTINS S HE « #ik T = Z2FFEH L9 < Gl
Rt EE & 9% API (Application Programming Interfagez il Uiz, 5%, EIBAE L 1A U TiT 5 SEREFERDFE R
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Examination of algorithms toward real-time tsunami forecast using ocean bottom pressur
data
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B SR AR SEAT Cld. BIEEE O B ARYE SR ECHEE AL (S-net; HE°F - fth, 2015, KK %) FIC KB MPET
BN T—2ZEH LT, BRAERICINE TOHRIKE SO A5 5 RESAOHM % ¢z s Tild 2 Fiko
PAFE &, THERN A 0t & U TS 2 Htiol ERIRF Pl 27 L0713 b XA TOREREED TS GG -
1, 2015, A K2, AWFZETIE T O FRIE: IS A7 LBAFED 29I, MIE/KEFHT & %3 7 — 2 % F D T2t
BIRET77 )L 3 X LSBT 25172175 E TOHREINT— 2 2 Wz 7))V 2 1 Ll PilFL e U T, wifig
W CHEE U7z aiaiiin © 7 4 U — REHRIC K D IR TOKAM M SER T TOiRKZ Tl d 5 FiE (Bl A1 Tsushima et
al. 2012; 2014 |ZE « EH, 2013, MEEHE &k SR D TF—2N—= MR L DIk 7ZTTS Tk B2 XS
SR, 2012, M EHEE I E IR EOBRBRNE U BEUEY 2 2 L—r 3 VI K BBBEERWS FiE W2 XL
2008, Babaetal., 2014 7z EDEREIN TV B, IEEBIS TH 23 ¥ TRV HEICE > TFHI % 7zic R
M3 TIE T — 2 R—=ZBBRO T2 R U, iEERE BRI E FTHEICBI S NIKET =22 VW5 T &I
KO HHEN OFE MG THORKHZHARE L T2, ZOIDWERET N ZRELTIEFREY I 2L—yavickbions
MEBIN S TOHRBEIIE. 10FE O ELRERR, NS TORKD . FHERR K & O—#HOFIER R Z—D
DEE T F VA L L, PRSI R RIZT EEZ SNSLEERTET VOB F VA SRS EES TV
FINV D e BENCHERT 5, HUE, HIARHC M EEIR T S N TV 2/KELB 23T 5 F U A2 F Y
FNU T X OBROCHT T LI D, WEKET—ZITKEOD IR S0 00 Sk T DR /K5 72 B 3 s
WEERT 2, VTV ARRTBOCTEINT =222V 4% 1 DICR S TEEGEINARE L % T & TR
WYNCHL D A TETFRRITV, FEEORGHE & & BICEEORE, EIENHBICHZEI NS ICONTF VA, FHIOKSA
B> T o ARUIFE T HARA AN RIS 87 5.2 2 nHEMEO & 2 HEH ORRE 7V X %5 2000
F VAT DNWT, S-netldllS TOMEKET =X 2T F VU AERT7ILTY) XLOMEZTTS

BALRDBHZHED THB 70T L0 1D, 1A - il (2014, HIFE¥2) 1IKHEDL ED T, FHRLITOKEMED
ZEI RIS DWW THEB O —BUS MBS S R T ZNZFNOBEN 755 > F VA 2 RCHE L T 7)Ld) XL TH
%o aHMlfEREEE LT, £9. SRITOKIEDIRIEDOMHBIRE, HRIELE ORI K O EEE R A2 2 VT W05, C
NS IDOIEEEHAG DR T —BETMI 217> ToMhc X b H—OHliREAER VLS OICEERT, 7Y 4580
W HE M ERIRE P72 X O EFNCITS T LD TESAREN 2RI FRMEL Nz, S HICBHES LidvF U A
DA% W T IERIE L 7z 2 fD Variance Reductioe flA S THW A MET 211> 72, Bl TIER L L 7z Variance
Reductiond >+ U A OEAETAIE R D K2 WV, 37505 FHIEDEKEFHETH 5 IR U TENE < Koy F
U A O TIERE U725 A E T HHEOME NN U TREEN W 28, 2 D0 TRIFT % C &I X O EE DD
Tl FTESAREN AR LTz, BRLTELT IV XLIERRIBOMF 2R S EICA Ty Tyay e
TiMEiT 2 LICE DT VA EKRDIAATO 7IVT) XLTHHH, Bixsd 7 a—F & U THEERIS TOKER
TERERYZ DEDICDOWTEENEE > V) A DO—BEHHi 2175 7V TV AL DOV T ERGZEED T FETH %,
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A tsunami propagation modeling based on the adaptive mesh refinement
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WY 2 2 L—2 3 YRFENCTS L TR ARORIBIEEN TR TH S, HBTORE I OERBEE I T
T 570, BEOFENSP EE TOEZITOHA. YNERD) SRR X T RIS U 7 o 48 1 kR 72 5%
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DOPNFEIEL LA GTRTE R0z, AL A HE D X 5 I IERICILHIPAZ 58 5 HE O A, Rz
WRIK S 72DICZ N OFIEZITH BN D S, AW TIE. R LESH 1% (AMR @ Adaptive Mesh Refinement
) XA FOREL L IYEHRZHAE DR, IRNCERE TIAKOY I 2 L— 3 Y2AREL 92 FEICDO»
THEIL T3,

TS DWW T, CFL 4 (Courant-Friedrichs-Lewy Conditionic 32\ TP ARGERR T-. H 5 WId T
AHGEAS 72 O T EE N /AT EE SO BB E R 217> T b, Ml kic s TIERHEZE A,
Popinet(2003Y5 &] Z2&E L L. BT 2 )L (W ARDNADROEGIR) TIEIE Y1 XH 2 BFELL FZ2 L Lanwa
CRERZMEEL TV, o, RFTHMEEEH T2 AW e IOt IEIE BN E TR, E0EE2RH LTV,
BLURTIE. 77T ae XA TOFAFTHIG L TWAD, SRS 52 L TR ZXE T L2 TELT
W3,

T R, ¥R o L—a v AL AS Tk, AN T
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Retrospective evaluation of tFISH performance: Forecasting of tsunami caused by the N
7.3 earthquake on Mar. 9, 2011

BN B 1 HEF 52K 2 KH HEER b VBRH 3 L 085 552 3
HORIUCHI, Akiko'* ; HINO, Ryot& ; OHTA, Yusaku ; KUBOTA, Tatsuyd ; TSUSHIMA, Hiroak?
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20114: 3 H 9 H, =Pz fBiR & 9% Mw7.3 D7 L — MEFURIIIEE (201148 BALIIS AT MR O oK HTER) AV7E
lle. TS T, GBFEDSEBIROINE T 50cmi% EDHEMDBINIE N ic. COMEN AL &, Bl
ICIERIERAC K> TH AR ERBKESGRID 9 BRESTNTED, IKiE 10cmA» 5 30ecmAEEDHIENME 5Tz,
APRH (2012 13, COFEBIIEORHIZMITIC KD, T ORKATEORIER D M izHdE Uiz, OB,
HIFERARICEM ZEIN L TR ONTZEDTH B, RICT S LIBT—2%2) 7IVAA LTRHZ entEnd, i
FRERI O FHIRERE O EICKE < EHikd % 2 e MIFEN5.

Z T, AW TR T OMEHERNT— 210 UCGRIESE P77 )L TV XL tFISH 2@ LT, iR OHIE
DT ZAT > Tz E DI T — Z ORI K O i O & 2 #EE L, TSSO TR LIhRFIC BT %
HEBGR P 72 2B iR TREN S NI & e UC, TR 2 R U 7z,

Z ORGSR, HEFE 6 771%, I F IRRICHIEDEES 2 2577001, 95 1 IF R £ 2 7 LANDRE T THITE,
BAIE DN 5 2 fEFEE X TORMPHT T 2 FHHRIE 2152 T N TE. TOX SIS, HEFREROHERH
D5 BITEWWRE TR Z PHITE 20, Eif G BICHERE IR EE TRIE S N TV eI, R 6
IR PBARI THA U Te I O F B ER MBI R OWT NN HE U, MR Z R E X SHEETE D TH S L
EABNS.

AFFEDORERIE, FEEOMEGBINMZREL, B5N5 T —XITFISHY VIV AL ZEHT 5T eick D, Bl
NEL LS, HIBNERETRET 2 LHEZENS M7 ROHFEIC K 2FEZ SVIEETTHIT 2 2 eAaieL %55 C
LEFHETHLDTH%.
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U7V &R A LNHEEIRK TR A B o 7 s AT R OGS 2) o
Investigation on Tsunami Source Inversion Methods for Real-time Inundation Predictions

(2)

Kfa 8 1 Sk Sz 2 BhEORE) 2 dik 22583
OISHI, Yusuké* : IMAMURA, Fumihiko? ; SUGAWARA, Daisuké ; FURUMURA, Takashi

UE @, 2 AR ESEE R AEBIIZET, 3 RRUR BT
LFujitsu Laboratories LTD.ZInternational Research Institute for Disaster Science, Tohoku Univet&gythquake Research
Institute, the University of Tokyo

1. AROBENEER

AWFFED B, KRHIEFRAAE S B A BEEICER T 2 AiICIRCIRIN Z S WEE T TS 27212, U 7V 2 A L
T — 2 72 O THEE IR BT T 2 TEZ MR T 2 L ThH D, T, U T7IVEA LBHIT — 2 2355/ U -3
SEFFRICIAT, P T OEIEIN > RE T D GPSHMBIHIHEOEENM TN TS, BIZR, B SR AR ZE T B E B i
ZHED B S-netld, HAWEH K Z 150 sUCHE S T, JAHIPH - @&, Bk K UHES 28009 5 KA > X7 L
Thb, TNHBMPHEZHNTY 7IVEA LCEEDORKZ TS 5 FEE TNE TV OMEREIN TS D, Fijlc
KEHBERE R DT — 2 N— 2 Ui U, (25 O AT NTZ O 5 2 5 Pl R ML T 5 1 O —RINTH
% (e.g.. /5% - fh, 2012; Gusman et al., 2014; K - i, 20149, TN 5DFEEX, FIFFEICENTWS & 00, JLHIPHICD
Tz o T W R R 2 FF O ERHEIC N U T, SO ER/KZ S INCEHMET 2 2 I3 LW EEZ 5N 5,

EHRIC X BB IEFRAERICTIT 28 9 —D07 T a—Fd, HEORIE & 7% 2 w4 h & R cHEE L, Z
N2 AN T HRKEIEED) TIVEA LTERET S EDTH 5, ITEOFIEBEFMTOFEIRICED, IR/KFHEIE T
ICFEMEATREL 755> TH D (e.g., Oishi et al., 20155 < DHATERADHEE OFERTIC I LUNTRE T35 LN TE S,
UL UEDS, HEEEEZ ) 7V Z A LICHEE T 2 FEICB LTI, ThE TIKB 2 S DN THbN TV S D (e.g.,
Tsushima et al., 2014; Ohta et al., 20BN S FInF O m 2 K5 R < #EE 9 2 HIVICIZEE 9 543, FiE i T DR
IKFHIE TREEEETN TR,

2. BRERKFACETEITIVEA LRKR#EE

KT 2B 8 U BaREE & LT, K« i (2014, HARIEZ ARG RE) &, WHRITIC K O BRE T )L 723k 2 B
I, mfHERE (Gm Xy o) TRHET ZIRK TR (R AT« > 7 ONRITEED OhETOBIHRIE OS2 EHd
BEIMFFZ1TS T LT, 1EH UTO BTN O A RO S 2 RO TEZRE Lic, AT, AW TE, FEET
D GPSHih 7 — 212 & 2 HTBZSBIHEE RS R 2 PR HEEIC D AN 5 T & T, K TFRIORE N F2X 2 FiEz2iRET %,
GPSHl T — 2 1C & % HFERZSEHEE 1L, S TOREIZBEED, IfFEIC BV TR EWVIEEZHD, D7), ATk
T, AR K O & RO & P T O A H) - MygZe sz GPSHlth T — X DRI K> THEEL, Z LT
BB R & D & O Z BN S HIBIPIC K> THEE I %, CAUS KD, IETRIE « BRI OB AR RS
DYFIZLE) &, 1=K ORI 2 E AR PRI O Hg T T OOl /5 72 K5 B < IRIRE 7OVHEZICIN D AL T ENTE, KTl
FEED A B9 2 e E N5,

3. AL R FREOZRERKTANDER

AFEZ2 201 1FHALT AT EMERICGE U, AlehBs K OEEiZ 5m Ay & 2 TET ML LRk X o
L—a 29 Uiz, T ORER, Bl O B RHGES, EFEOERE CORBINTIIE 2 & BT E, 1K
FERTISAND AGFAEE & < FRIE NI T EMMERRE NIz, Tz, TEH U TW 2 RIKIITIE O 1 T OFEHEGIIE 2 B L
TEWfRATIC K > T, KA 442 LG 5N 5 RN T — 2 2 W CIAIRE 7 )V 2 9 B BRI, TEH L TW 2 12K il s
ANDASHEIE DO THNCUHRIEDG 5 1, PORRIGIRK RIS B & K < —Ed 2#5RDME 5N Tz,

F—TU— R KT 2 a2 L— 3 2, U T IV R A LIHRHEE
Keywords: Inundation simulations, real-time tsunami source prediction
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R SRR 72 H O 7o R RIS A 7 LN OO RS _ L
Construction of tsunami prediction system using tsunami amplification

RS B o ke EAE L R sk L BB R 2 B T8
TAKAHASHI, Narumi'* ; ISHIBASHI, Masanobti; NAKAMURA, Takeshi* ; BABA, Toshitak& ;
KANEDA, Yoshiyuki?

VTR R, 2 TR R, S R

1Japan Agency for Marine-Earth Science and Technoligyjversity of Tokushima?Nagoya University

e N T 7 TR M9 D ECRHIEERAE O REMEDM R S N, IR EAUE O FLIE USORE SO REHH O RE I B
bNTWa, LhL, EERMETLEMELZ E, BRIV E A TIEEEORGERRIAE < . dik o R
HDORBEMEDRDENT Wz, ZDT, HIRFNICEE O T LEERLZ FHTE 5 K51, Ol MBrETehl FErkHs
(JAMSTEO Tlid. HEHEIEROMEZICHE D < HZEdeEill - Bt A7 L (DONET) 7— &2 72 F W Te i Bl o X
T LR U Tz,

IS K > TERENZLT 27280, FiEOE S IFHIFICRE {KFEL TWb, JAMSTECTIE, CORICEHL
AR ORI TR O A REME 2 FIR T 272 (Babaetal., 2018 WigET7IL2E L. DONET20EHIS &% L5
N OB S Z2FET %, WET TV, MEilEs o 707 L— MEERICI > T 15007 — AL FREE L, 5035
A1 B OFIACIE A REFIC ANTz, INERSET E LTI, TNE CHEAR, BEF, @@ E2E0 B, #gosr—
AN—RA R LTz, DONET DHIEE « HE 7 — X 2 ik U, HUE & @z BB L. DONET 2081 sy st 115
VT IWEAALTHEL, BT —2X—ZADOHH 5, WEIREART & O DONET Bl s OMHE -1 x5 2 FHEY
KEVER L., ZOHHEMLTEZETIVERCHETLEELTWVS, TNE T 1944 EDOKEHHIEOMHRIEE C DY
AT LTEA L, TO@EBEAIGE TS AT LOTREREZ RS ¥ 2 MG 72 LT E i, ZOME. IR T 28I & E
HET VOV ARNTFROREE % FIF5 2 LICEHBRT % T EHHALMTIE > Tz, AFRETIE, T OHIREIRTHI> A
T LOWEE L FDNE., SHOKEN EOBRICONWTHEKT %,

F—T— R HEEEESR, BT, DONET, rdilg h 57
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EE R T & NI R R BRSO & 3 20T LU R T —
BRI D S ERH T 1 21T 5 THADRFE— _ , .

A new technique for tsunami numerical simulation using tsunami observations in a source
region as an input

A B ER b
TANIOKA, Yuichiro!*

U IE KA PR e R A L e i > 2 —
'Hokkaido University

201 LA T ACEPE ERHIEEIC K 2 E AR HR N E 220 T, BN T RO LI EESMARETH S, 5
I, B SSRPAR R AT I H A « T B> TR 125 0itikEt (EhED e r—7 vty hu—72
VAT L (S-Ned & UTRERTHD, FHRMH S =ZFEMCHIT T T TICREN T T LTWS, -, BT 7ih
W BREIFZEBHFRSREIC & 5 C DONET B X U DONET2HRE SN TV S, N5 OHLER Tl dti R et
BB TE S, BEOHEEMEEIRE., B N/ZHEREL S, WiEe T )L eiie L, MRLHzstaL., Thz
WIHE & U CHI AR A 2 179 %, Fi2id, Rl Tld, BEBHIEN 5, YO nE# ZzH e L. Zhz 9
e UM BUEE E 2 FEM L TW\W5 (Tsushima et. al., 2012

AW TIE, RIS K OZ O3 TS NziE 2 Z O £UMEE U THIEUER R 2R3 28 LWL Tk
FHFE U, 2, EARMEZEOZFS TIZZOMBRAIICE DEEN L FL, S5ICHERE T 575, EBICTE
HZE BB NEw, L L, ZORFMZME (h (t) —h (t+ A t)) REMICBIIENS, COFmEORRZL
A U CHBUEET B2 90T 2 k2R Ulc, i CO/BZBUIEGIR T 52150, SIEERSELES GEE)S
BAEHEGOR) ZAX Y H—=RT)y REHWTEMETHL ON—RNTH S, ThEOXELIKT ST LT, ifE
mAFOKHEZ (h (t) —h (t+ A t)) ZBH EREISEENS) L LTHEE (h (t)) ZEIHERTE3E
WCTEBT eI oTz, HLOVHETETR O I N W TR R 2573 %, BHRIRIRE T ot
B DL, RV ERGILOZDIFR UTEIHET % 2 & TR TORBEIHEICORIT S T N TE S,

AFE 2 O CHIBUER R 2 529 UE . EHE OEMERT RIS HIEE O IO MR OB IR 2 #EE 3 2 B e < |
MIEEK COUTZ 2 THNIBRRIEZOIEE L CHET 2 &M TE 5, BETHRE L TREIHNATIEL S
Z %o AAEWBIHGIETLEOEME 2N DS 120, HLBKIETT IV S, BITOREBIEGEZFHME L., S&THT
OB 23R Ul 205 OB 2B (WIHHE) & UTARTIEC X 0BG F 2920 U, HEEZ2 iR

L7ze M8 7T ZDWIBET VA LEIE I NZHEEEE TH UL, 10700 (K1 8 km) OBIHISAE THI S Niz:id
B 5 NFRIC K O BT OBIIE Z R U T T 75 bEE CHI AR TR EMETE S T ENHLE MR o T, R
FHEIBIE & B BRI R 2R LS 2 2 LI FIHATRETH %,

ST — ¥ HERARI TS, Ve TR, VN — 7 VB A7 L

Keywords: Tsunami numerical simulation, Tsunami forecast, S-Net, tsunami ocean bottom cable
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A multi-grid algorithm for transpacific and regional tsunami modeling
A multi-grid algorithm for transpacific and regional tsunami modeling

HAYASHI, Kensakd ; VAZHENIN, Alexander* ; MARCHUK, Andrey?
HAYASHI, Kensakd ; VAZHENIN, Alexander* ; MARCHUK, Andrey?

LUniversity of Aizu, Japar’ lICMMG SB RAS, Russia
LUniversity of Aizu, Japar’ lICMMG SB RAS, Russia

The material presented in this paper can be divided into two parts. The first is the implementation of algorithms for generating
tsunamis in the course of numerical experiments as a result of the initial ellipsoidal water surface displacement or by boundar
conditions. In the second part, the realization is describe@teonulti-grid algorithm for tsunami computations

Tsunami sources are usually located in deep-water areas. So, if we want to estimate tsunami parameters near the coastline
computational domain must include both deep and shallow-water areas. A standard stability condition for numerical algorithm:
used for modeling requires the wave advancement at one time step be less than a spatial grid-step. In this case, we should
a small enough time step (for the computation stability in deep-water areas of the domain), which makes computations on
shallow shelf with an unreasonably small time step be too long.

The multi-grid algorithm for the tsunami propagation computations from the initial source to the coastline that uses scale
switching has been developed. Computations are carried out on a sequence of grids with various resolutions where one is el
bedded into another. Tsunami wave parameters are transferred from the larger domain to the embedded smaller one by mean:
the boundary conditions. Using the method proposed the numerical modeling of tsunami generated by a model ellipsoidal sourc
located in the middle of the Pacific was carried out. We are demonstrating that the proposed method effectively works in case c
poor correlated gridded bathymetries with different resolutions as well as in using the pipeline computational scheme.

F—"77— F: Tsunami Numerical Modeling, Shallow-Water Model, Computational Grid, Grid Step, Boundary Conditions,
Pipelined Computing

Keywords: Tsunami Numerical Modeling, Shallow-Water Model, Computational Grid, Grid Step, Boundary Conditions, Pipelined
Computing
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WY - BN Y X o L— g 2 WIRIC K B a0 HLEH B
Tsunami-tide simulation: Early arrival time of tsunami due to tidal currents

HHEET HRSE T BR SEEG 1 /IVRA B R e 2
NAKADA, Satoshi* ; HAYASHI, Mitsuru’ ; KOBAYASHI, Ei-ichi' ; KOSHIMURA, Shunich?

VRPREA i FRIEATIERE, 2 SRS - SEHERIZEE BT
LGraduate School of Maritime Sciences, Kobe Universityternational Research Institute of Disaster Science, Tohoku Univer-
sity

G < WY Ay ) O T RUEE TV RIEESE Uy R & WY O IERIEAH BAER DV EEE O FRERFNC N LT E OfE
SR BT 200Nz, KB IEERE UCREL., milE b 7HEREZE Lz I alb—ra v AL
Teo WEERFIE. TR 30 HELLAIC 7T0%DFERTY 7 =F 12— R 8~9BEDMHE b 5 7THIENRET ZEEL T3, T
DX S IEHIREOHIENFE U256, IEARBN TIIIIDITREEE 55 2 /v F 2B 2IED AL L, #fiEE R
LEGARESICHEIAEL RZHEEEZOND, THEROBHEDHIE AL O & PO E & [k, %Y -
FRATRRRANEESR U 7z BRI B ED K S ISR 2075 L Lo iEERA OFEICOWT LR TH S, ABigES
W—TTClE. HERICB N THRAEL S 2R EEZEE <Y NP — REEH L. DB RS EE2 R &
ERABELTWVWS, TNETICE, HifT ((RE) RO ER ) St 2 72O FiEmRMIE SN TS D0, il
O R LR A IR R R MERSA T & OB AR RIAZIREN RPN EZRE, R DBRE M50 R T Uh kgt
INTVEY, Fe, IWEBHICBOTHHZEB UIEREY 22—y a YR EAEEERT, 5% RE3HLD 51
P V) U= REREAREE LTV L DI IZBENEZXSERE EERT 2080 D 5, AFKETIE, HE<U 2N
Y— RIFEOREZEN U, PR O—M & UTHN Y R 2 L— 3 VICHGEEE U S OISR AR, &
Sal—yarTiE, NEFDEEE Ui b o 7WEE TV, BIERZ T AR CHRBEI NIRRT T IV, BXO
EN KRB TR ENTZEI T T IV Uz, BN &M iR R 2 Fi D KA % @\ O o fiGE (50m) TR
TBDIT, BBBEOIXAT 4 Y IFERRAW, Y2 al— 3 VEERTE. B OUKED B KRBICEA L
. EURARRIC I O TR S 0 . RIFWIRHICIZEL o Te, TORE, MW EEZR LZWVLEEORE XD
&, KBEBOBHIHIE N EET 2 RD EFHIRRCIE 2 0fE R, FIWIRRCIZEL &5 2 &b o Tz, BED
BUAGRE I O hNEE & FIY N ORGRE NS & B MIRGERHIC E SRS ONEN R A L R 0 . R MimRsREy
IR R A L 5 0 . BREEE ORI I EBICEII L Tz, ThDHOESRIE. FITWIR T L 3%
RIS & > THIGIBEE D IE AV LIHGEL TWE T EEBRB L TWS, TOX S 5y Lk OIERIEEN, ik
HHRIC I BN OB < BRI EERREZ Rz L TH0 ., BEERERZI OB R L L v EgETILOY 7 )
T—aVICE D TAAIRGEEETH 1259, TOIMEEFEE, HNGHIEDIC B 2 @R AhdE 7z ik 0.2 m/st
MEE Tz, MMOHBEEEE S U A « <= 2 7 )VOEREMERHE N — R~y TOMEZH LI 57013, &
WIS B O TIRIRENIZTE - E Ay TV TV aL—y g VEEMT B ENREICKRETEAS, TDESAE
D FHMIPERANDH > 2 2 L—3 g Y ORSEN Flic b DEMN 5 LEE N5,

F—U— PR, I alb—ya v iy, <V 2N — RO b T HE
Keywords: Tsunami, Simulation, Tide, Marine Hazard, Nankai Trough Earthquake
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KD AT & st 2 2 & U 7o e o0 B K % 20114 s b ATt =
DER Y I alb—2g . o . . .

Tsunami simulation with linear Boussinesq equations including elastic loading and sea
water density stratification

15355 &2 ' ; Alleger Sebastieh; Cummins Phit ; 2k I 2 ; 4T 585 3 ; ik 248 4
BABA, Toshitaka* ; ALLEGER, Sebastieh; CUMMINS, Phi? ; ANDO, Kazutd ; IMATO, Yoshiyuki® ;
KATO, Toshihirg!

VRS RS, 2 A—A N5V TENLKYE, 3 WBrEETE RN, 4 HARE SR &t
Tokushima Univ.2ANU, 3JAMSTEC,*NEC

20104~ 7 LAIEEHER® 201 14 ST AT MR Tld, DART Y A7 L2 L &9 % KRB R &
NTEOKERTT, B miEadEnsonre. ok, $EEHEICE D QY X o L— 3 > EBHIRIERO i
5, @ TIERIGERDAHETE RN &, BN RO L ORI G [ ZAH 2N I 2 L— 3 VIKidA
SN, &0 2 DOBENIHS MR-z, TD 2 DO, Tasai etal. (2013), Watada (2013), Inazu and Saito
(2013), Alleger and Cummins (2014) X D Biat S, KDL & HFRHiE 2 BT 5 T LIl K> TR E Nz, RIS,
Alleger and Cummins (2014¥, @i OEEGTHE THWW SN2 2270 A F— LB TOKD LA & fhjdif 2 0 JAL 5
MR EANR Uz, 22 TlE, #ikoRUc, WKEED AL, HEIC X2HEREAEZEINCE 2 520D LA UK S ICE
FIEIC K B IFEOETEOMRZID ANTWS. KOEAM: & gttt O RiE, B REICEEEBERLEN. —
i, —RISEEREE 2 RE R 2 L— TR, OB EZER T A20ENHZ LEN, ThET IR
IO IR EE T ERICIA 5 C L TEREENS. AWZETIE, #ETEIEIC Alleger and Cummins (2014D /51
T/KD Rt & st 2 Z 8 U, 2011 s AT RMH-IEE O S I 2 L— g Y2 HE LTz, ZTO/E, TV
1> DART324017% i@t DENITIE, $ERRITIKDO ekt & Mgt 228 LIcEa & 0 &, B oaaics
JEU72IE 5 A, BIHEIEROBEED M 95 2 EhAMREE N,

S I, 52 KOFERRPE, HITEE
Keywords: Tsunami, Boussinesq, seawater density stratification, elastic loading

1/1



Japan Geoscience Union Meeting 2015 /0 <9 ’

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fime

Union

HDS27-11 21 A04 FFRE:5 A 27 H 14:15-14:30

{i{ﬁfﬁrﬁﬁlﬂ“\—ﬂ/*ﬁi%m; &K B IR Tl D R

Early warning system of tsunami by measuring tsunamigenic ionospheric hole

B REB T R
KANAYA, Tatsuya'* ; KAMOGAWA, Masasht

SN S e gy e e
!Dpt. of Phys., Tokyo Gakugei Univ.

BRI EARHE SRR 9 70141 U 2 R EEEE R — )LV ORI % . GPS-TEC (GPSZA{Emh SR £ TORERTMIC
W9 2 EEERE ) BINC X > TS, B EHER—)L LA T, 1 RRIFLEkGE 9 % BEE 75 X< OHtgit
RO T, AT FE U OIS 5, AFFEOHEEIC K D, BPIREEFREOERE IR < TL100EET
1ITA% é:H;EJ TE5%, Fl-EEBHER—IVOBNIE., V&2 —%v b FIZRBENTWS GPST— X THEER 128
AWMEIIEHZEDA > T T THAZBMEND %, L DBIEOFEM TIEY T =F 21— K 97 T ADHEHHLFEIEIC 207 \&
ENNBTD, RIZET. TNHZ2 157RE X THiY 2 Fikz KT %, ARSI EENIR T 1 Z A9 N5
M TIThN TV 5,

7 — e, T, 2T

Keywords: Tsunami, Tsunamigenic ionospheric hole, Total electron content
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HE—hRE RS AR 2 O e =0t A A FEBUEY S 2 L—3 3> _
3D numerical simulation of the tsunami-generated electromagnetic field using non-uniforr
thin-sheet approximation

JUIE —2 1 i 350H 2
KAWASHIMA, Issei'* ; TOH, Hiroak?

DU R AR AR B AW 7 R BR 2 S R A S B BRY P22 B3 K B R AUARI R, 2 SR AR BE B A S RO
Jo MR ST SR AT &2 > 2 —

IGraduate School of Science, Kyoto Universftigarth and Planetary Sciences, Graduate School of Science, Kyoto University

A large (Mw=8.1) tsunamigenic earthquake occurred along the Kuril-Kamchatka trench on 13 January 2007. This event wa:
of normal fault type (Ji, 2007; Yagi, 2007; Yamanaka, 2007; Lay et al., 2009) and was considered to be strongly associate
with another tsunamigenic earthquake of thrust fault type that occurred on the landward slope of the trench on 15 Novembe
2006. The 2007 fault geometry, however, was uncertain in the sense that the dipping direction (southeast or northwest) was n
determined by previous reports so far (e.g., Yamanaka, 2007; Lay et al., 2009).

The 2007 tsunami propagated through the Pacific Ocean and was observed at many tide gauge stations, seafloor tsunami s
sors and the Deep-ocean Assessment and Reporting of Tsunami (DART) system. Fujii and Satake (2008) estimated the sl
distributions for this tsunami by waveform inversions and revealed insignificant difference between the two fault dips. Our
seafloor electromagnetic (EM) station successfully observed tsunami-generated EM variations approximately one hour after a
rival of seismic waves (Toh et al., 2011). The EM variations were generated by the coupling of the particle motion of conductive
sea water with geomagnetic main field during tsunami passage. Some numerical simulations of the so-called motional inductio
process, viz., the tsunami dynamo effect, were conducted in two-dimensional (2-D) time domain (Minami and Toh, 2013) and
three-dimensional (3-D) frequency domain (Zhang et al., 2014).

In this study, we introduced a 3-D non-uniform thin-sheet approximation proposed by McKirdy, Weaver and Dawson (1985).
We newly developed a 3-D frequency domain code to calculate the tsunami dynamo effect, which was able to represent actu
bathymetry by lateral conductance distribution within the surface thin-sheet without introducing many vertical grids in the ocean.

We applied this method to calculate the EM variations generated by tsunamis of the 2007 Kuril earthquake and estimated th
slip distributions for both fault dips. As for kinetic tsunami propagation simulation, we used the linear Boussinesq approxima-
tion in order to reproduce subsequent phases after the tsunami first arrival. As for inversion, we used a hon-negative least sque
method to fit the observed downward magnetic component as well as to avoid negative slips on the fault plane.

Our calculations indicate that the southeast-dipping fault model explains the observed downward magnetic component bette
than the northwest-dipping fault model. We also confirmed that the observed subsequent phases were produced by the frequer
dispersion effect of the tsunami waves. The variance ratio (1.83) for the downward magnetic component by the two fault model:
was smaller than the critical F-value of 1.84 corresponding to 95% confidence level, although it passed the 90% confidence leve
This may be attributed to too few observed data by the sparse sampling rate (2min). Use of more data such as the other tsunar
generated EM components can lead to determination of fault models with more accuracy. However, our calculation suggests th
EM observations are sensitive enough to estimate the slip distribution on fault planes and can contribute to seismology.

F—T— R, 2T EMR

Keywords: Tsunami, Dynamo effect
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“HOTHIEERGY 2 a L—Y g VI K AR ENERS T — 2 D
Three-dimensional simulation of the tsunami- -generated magnetic fields: reproduction o

seafloor tsunami magnetic signals

MR R ERH L TR E 2
MINAMI, Takuto!'* ; TOH, Hiroaki' ; ICHIHARA, Hiroshi?

LTSRS AR EBEBR AR, 2 MRS FE RS
!Graduate School of Science, Kyoto UniverstJAMSTEC

RE(ATH 2 /KD HER G 2 89 2 & KkICERZHR L XS E2RE Y%, CORSITHIER
BG EHEN, 201047 V) HiIFES 201 VA AT B 5 AT AR 75 E3E A O F MR AN OFEAELIRE . BEEd 2 K - [
BN T — 2V B SN TE T (e.g., Minami et al., 2013) I EBRIGESU . HEIRO B R, AR OM
B, MO, BRUGEEREHEANDOGHPIHENTVED, WITNOHMNICBW TS, HiEEHE & K OB IR
EREAZEZE L, BEOMEENTEZHETE S, HEORBWHNENS Y I al—yarya— R RRnEE kx5,

AW TIE. TNHDIGHZHEIEL., REEEO =J0tHEERSS 2 2 L—ya ya— Rz Lz, Aa—

R, WERTE O R EZRE 2 IEME U A EIZ: L HICERA L TV 5, PUIASERIE. B IREZRZ V2 =0T
EFTEFEICHERT, BEORSWHIIERENHETH S, AV IaL— 3 TR, £9. ik LOIEEMRIAZ IE
L. EERT Vv VBT %575 AR EEREM L i 2 & T Bl ERZEIE T 5, X, 18561
TeHRR G 2 — A & U TG OFFE AR Z R E . BN K > THE I NS EMG 2R T %, WAGHE & EBlGeT
FICBOWTHUMAAA Y > a 205 & T, HOBREGHERENMEONE/RUICAT I 2 L— 3 VORENH %,

AWFETIE, TOI—REHNT, smweam(mmw&ﬁ%rw%m%m#&Lﬂ.2m1¢$%%E$&® Rt
VIal—YarEiTolc, ZTOME. HAWFEERMOMEENRIC BT 5 S T — 2D FIc BB TE RV &,
KR, (DR —T % — /7T st SN EHSORIENFET — R RTINS BR T eASh EEo Tz, TD
FEIRIE. 201 LEEHILHIEE AR OUIRE 7V 2. MRS T — 2 2 O TR TE 5 ReE 2" LT\ 5,

ARELETIE, AL THFE LN EMISO=0TY 2 2 L—y 3 YTk, RO, 201 1F 5T AT PE it E
Wt Licd 2 a b— 3 VAR EBIKRYSE T — 2 OER 2 MG T %, £l UChA, BEEERYG T — %
Ze @RI RER . 201V IR OBHRE T IVIC DWW CiEand 2 TETH %,

F—U—F: =Z0ey 2 a b—ra v, AIRESGE, 8L, W, DUk SR, e aei
Keywords: three dimensional simulation, finite element method, tsunami, magnetic field, tetrahedral elements, time domain
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GEAKHIEE (1707)% & OB Ha S (1854)0D B ik/IGH T C O O & /i
Tsunami Heights of the 1707 Hoei and the 1854 Ansei -Nankai earthquakes on the coas
of the Bungo straits

R E T AWIE 2 R PRI S UKD 3 ik HESE 3 S oA 3 AR S 3
TSUJI, Yoshinobl ; IWASE, Hiroyuki? ; MORIYA, Takumi? ; IMAI, Kentaro® ; SATO, Masami ;
HAGA, Yayoi® ; IMAMURA, Fumihiko?

LR E I, 2 (BR) T a—, 3 B ER 2 E BRI
'Fukada Geolog. Inst?Ecoh Co. Ltd.3IRIDeS, Tohoku Univ.

BRAGED M FEOPYE « BaRE. TN « KR, SIREOWERE T, ZErEiEhE (1854, X UHKHE (1707)DiH
HiZK, BEXUOW E&EEOHFHEETT- 1, BEAGEI IO 722 5HIR I X 2 2 AallEiEcnE celifrb
Nz Wb otc, ZIBEANCH) 2 —HOmEEIC X 2@ EE. & U RIS D OB A 1
L7 BR/KGEINRETHREL TWT, ZNLELDE R, WP NiEOWER A O FHIEZNZ EREEEM>7 CH
5. 1989, ZDOzs, bhvbiud, ERIEMNI ARSI, JUNRIEAFELIREIC OWTEHRE 2115 70 EIR
o Z O, TLERHRICIHIZIETFRERIIE L Tz, LA > T, TR & EDEFEEOEWRIED N CE R
HARICUTIHET S T ehikiz, BRIBOHFAEIZ 20154F 1 A 22 HA 5 24 HIZWF TiTo 2o SUMNHERE TORERS
RzGbE T, BRSSO MHNZ RS, LREEIEOER TlE. BRI TIERmMEIPICH 2B/ TE - & &R
IKEEMREL, BEHT5.6m #1008 708K LTz, £ FAK (LEOEF) T6.3m ke n
TW5, FRIEK T TR, BBORIFKESIE 3~4mTH D, HEEOEWEROHEZ RO TR RO D 70903
EMRIKLTz e HEE S NS, FRIETHOEDILFICH 2 E M. FHIEOZHE « SHEOMERENMEDIN TV, &
L OEXIZH > EBRFMEROFEED TEE ISRk DWE & THRRFFERZS) ICiiEn, T2 TlEEKE SR
4.3m EJE SNz, SRR RN O =gt i3 R 55 1.5kmicH 20, /SNEARD T O BERE CEIEN 7z & idhk
TN, TTTHELIMDRIKEENH 7T EMVHIIH L Tz, FEARMBORE T, FMEI F Tl IRdEkEHk) 5L -
PLHEECEORRE (PR OZBRNTRK Uiz, EOREL 5., BIRZ/KE I IERIK6.0mB -7 EMEHRTH B, T
OB R IFZBERE X D 512 2~3miZ/KiES S WK EDN > 72T EHHIBH Uz, LB HEIEE O O K5 IR0
BT, A% FERRD IE+—HAH L HEEHER&SWIC K280 ICBEDEAM h S =HiRRE % T
MERRRIC B % 21 r AT DN T, #EREIEEL. AR HHOIR/KSEE kR & OB A FHIIcRERE v
%, — . ENL (1997)D THARSREA KR « KR Ik > T, TNEOEEOILARMROMRSE. SHMmiks
MBTEMTEDS, EHICHA 30~40ERICHITI NI LD D—HKIC K > T, BXZDORKHIFEZMNS LN TE
%o KW, =IEEOWEEOBMIEA T 20144F 11 H 25 HA S 28 HICHF Tiro oo TOREEKITRT . K O%
FUEINRT TPHEMETHIE LI/ E S Th - Ty dilll EEE Tldaw, Al Rt Tl B i O HE
FEIRBBGRINTH- 7, EHDOEDIFKKE (KD5TF) KEHIL (hEZ) WO TEEE I DA REL, K
IKEEDKIHT 7.0m THILOTEH,. TR 7.1mTH > 2o JUNTOFRKMEDOHNEIZ 2 0 KK TR E L HHNRT
11.5MTH -7 EMHIENTVS (THS, 2004, ERMERE TIE. KO HET 7.4m #iFFT 4m, FEEWNTOKX
FHiT3.7MTH> T, TNEOHEATTELZBIHBHIEDIRIKEE XD KEN > T EMHIHL 72,

A, P JIEEHIT D B OFRFEEER [ 2 6 FER T IR ER SO RERTE QRBEN T — 2 X— 2D &
b)) HEE) (IR HALRY: SFE) ORO—HBZI0 £ LHz8DTH %,

F—T— o ZEFE IR, SR, SRIGE, BRI, KR, EIR R
Keywords: the 1854 Ansei Nankai Earthquake-Tsunami, the 1707 Hoei Earthquake-Tsunami, Bungo straits, Ehime prefecture
Ooita prefecture, Miyazaki prefecture
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2011£ﬁ7<$2¥241$j LEE OMGNERNC X OB MM ENIZF V), NTALEENSD

[ S DR IKAL 5

Maximum-level dlstrlbutlons of reflected waves from Chile and Hawaiian Islands in the
2011 Tohoku Tsunami.

RAf FRIF 1 [ E92 2 bk & 2
ABE, Kuniaki'* ; OKADA, Masam? ; HAYASHI, Yutaka?

Lz L, 2 KStErT
'none,2MRI

(I THIT) 201 1TERILMACEREAL O B & Wil gxh S U, Z O AKN OZE R i &Nz, 5T %
MAHIFIRIEO K Z WG SR SN2 £ T3 L. NTAEE. FU. AU T+ IV TR EMEMICRS, Th
5 DAt 7z KAHE ORI & U TR ZER L. ERZEIET 2 & HEIE CHRIEDNE KT 2 RICIZIEGET %
TEeWBDEND, BEHELIEICORETT Y ORGENHARICEFE L e 2L T (MEft, 2014, S, C
DRt 2 ERECIER U, FU LN O & 58 T2 DZERI A O MEE 23X Tz,

51 FHLET—=RIZITICICE>TEEHONTEZ3IHA 1LANS 13HETO 3HBD 1 7R T Y ZIVT—& T
HB, TOHNSHIIRRED DRV K DI 66 2B T, FERN DS 64. 3R OKNFEZE D H U, W Z2EE T «
VR —TIRIN U THERIEIE & Ulze REHEOBRASIZTF V) OSEIE TV iz, NI A#EDOSREIEI v RUIAE
& LTz, MlEERI 2 LT, AT OMAIEF U R LIRS A OGIEID S AN £ TORR O 5.9/ 2, %HIEI v
RO T A BENT A B D DKEEOFIRDOIFEZER Wz, %E TRBIISOGAIC K > THRERIA R %, Ch
5 O EN TR 5 NIzl AN 72 IKGHE DR IR & LT T NZRS, F OZER 5540 DR AR Tz,

(55 FVU DS DORGHRIC BN T, Ak Z 3BT THIK FISRLT2ODK 1 Th B, BRIZET, K
GHADNM BRI TR LU TH B, TNZEHDERFEIEHRT XV AOKEHEBRICTT TEd G N3 5, N\Y
/fé&% HA, Za—Y—F YV RICEREEIFRNF—FEITVSE, LHLUHATEEAR, BETRHRENIKEVLOD

. HEREK, AEETIRNE Y, TS —HORERFREFERFFT DI IHOM ST TR, BOROBRIED
u% A E R EOBEERERT Z2H0END S, —)7. NTABEDOKEHIZAARPE R TRAMENMAEL, Th
BNTAFHEDIET S T HOEERS N HTz> TWB, THICH LERT 2510 TS L 72D Ry, EER
FHIEERICER T 2 HMTEHBHDT, ab—L Y MREPBSH ENTZARTH S, LiEh>T, NIAHEIIRS
BT U TS « BEEUALE UTER L, @il 2 IR LTI L Y AR ZFE LT, TOHATRIEZENE® %
KTz, BBIEERSD ORIz 727 ) a— % VHEEE, N7 Za—F =7 TN EM U 252 5
LTHL, TO2DODREHEOMIC, AV THIV=THEE, 7V a—r G, RTT7Za—F27 5 ENLDG
AN EN=C &%, FLCHEMmICK > CRATZ %,

7 — R 200V ACTREISRIL R, 2, BIOKAL, 5V, /N7 1 i8S

Keywords: 2011Tohoku Tsunami, maximum level, reflected wave, Chile, Hawaiian Islands

@®1.0<=a <1.5m
MO0.5<=a <1.0
A0 <=a<05

Fig. 1
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HHUBNINOEER e & AT« IR & s - MBS OE Akl .
Tsunami Heights and Period Distribution of Tokyo Bay and Characteristic Oscillation of
Tokyo and Sagami Bays

WEN AL B B+ 1 Heidarzadeh Mohammad Wu Yifei® ; {77 fdia 1*
TAKIGAWA, Akira' ; MUROTANI, Satokd ; HEIDARZADEH, Mohammad ; WU, Yifei! ; SATAKE, Kenji'*

LR A R e P
LEarthquake Res Inst, Univ Tokyo

WA TIECNE CHEBIC X ZHIEDE LB E N TELA, 1923F KIERHME (DUF., BdHE) ok S AEHR
ENEWNICBFET 2EEOME L | 2011 R ACEEMHIEE (DUF, At O X5 Rt TR 2HiE L
T, BANOWEANRIZD T ENHENTWS (&4, 1970, BEHRHE TIEENTHRENREBEL, BHRO
FEEDENK D EZITNE oz CHRIED, 1973 A, HILMETREENN S S ZNS DR ENEEE TH- 2
(Sasaki et al., 201ZF 1A, 201D, —ARMNIRIBIC IS B ERIE I Sl AT OO JEHH & 18 o A IRE)JEH & DRIfRIC K -
TRE % (Watanabe, 1962728, i ORHIZHS T LIXRRFEE T 2 Z5Hlid 2 L TEHEETH S, Z T TAWIZE
T&iﬁ%i”% - FHESEIC 350F % vl O AT & A IREIETE 2110, BEd 2 DOHIEEAE DIEN T OREDENCD
WTHEZELT,

FFRRHIE - BLHEOWEEIC OV T, BRI XY I a2 L—y 3 VI K2 HEEE (BRHZEIR Sato et al.
(2009, HJLHIFEIX Satake et al(2013 DOWIEET IV LRI Liz.) DAY MUNT 2TV, slJEHZ R E LTz,
ZOFER, IO EREIAN 2 DOMETRAZ C &, FRECHETE RN GIREE L) & 5N Tl E
WIS T ehbh oz, BARRNCIE, BIEHIEE TIEEYN T 707 & 30~40%7, ENT 11077 DM B L 7zDIc
FU. HALHE TIREILNT 60~707). ENT 60~70%) & 1100 DA EB L7z, N5 O 5LBUENZ & T Ok
EICKELELGLTHO., FICHEMETIRBINOFE —HICEENS 405 LU SO B DS LSBT O M2 /AR
H—THESREENERTHE ST M, WIBOMBITHKEL T\, 5B, TOBEFIIEBICHE AT %85 T/KZE
WKL BB Th %,

RICHHE « BRGSO BEE IR 2R Uiz, TNE THREBOEEIRENIAHM (1996 I K> TEtEI N T\,
RIS OBEARENIARZEAMENEE UTEIMNTWED 5, mLlick-> T, 5HHED (2014 DMK I al—y gV
S HRGETRTOMBEOFEIRE K 709) OFEEE. TNHRFUEDIRINCES 2 2287 EH L T\ 5, &4
LGS - RS2 3T IR ZZ W5 & U T, SBROKIE G RE 72 2 0Ed % Loomis (1979 & [RIFED FIETIER L
TeEEEEZ RNz, ZOE, BoNEE—ROZHAEMEBANOATHE OGNS ED (Bl FHH 112500€—
R) Thoteh, HAEBENOBRDMRET 2 & DOEUENNEEIT S ED (] JHH 72570E—R) £ VDETHZH
MEE NIz, TNHOE— RZEEERN TR ONTEBEB X UZO0MmE Hikd 5 & 1105 & 705 O =HJE
BHEAREDME S NSO LTHATES Z ehbh o, —77, BIRHIEIC BV TES TRBIL 7281 30~407)
DR DERTIET 5 IOV T, Wihd 2 E— RARSNTHEERE CEFHTE R o7z,

SEOFERN B 2 DOHERE DR ETEN TOWE D OBV DRKICOWTHERT 2 & UFDX SIS, I8
HHIE T, BT 400 LU FORFEEHAR D DA WIRIEICER L TV ehd, BIhETZENDIRELWE LiE /&<
Tolz, THUIEAEIREI TIRERHTE Ao 7eh, KENZBICIER B2 5T TORO K OFE (O, 1970 HE
Z6N%, —/FHRILETIX., BN TOEBEANEIC 7008 TH O, ZNHENINHEE)T 2 FEHAREIOEI (72
7)) EIEVWEDTH -7, BAIKIREINMED ORI hoEEZ SN,

F—T— R ARG N UREHT, RSN, SO0, MBS, 192345 KT BISTHIEE, 201 14E Ly AT i
Keywords: Tsunami spectral analysis, Characteristic oscillation, Tokyo Bay, Sagami Bay, 1923 Kanto earthquake, 2011 Tohok
earthquake
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Small-amplitude water oscillation near the coast generated by local crustal deformatiot
of the 2011 Tohoku earthquake

VBRI HIA (S T B ERS 2 P BRE 2
KITO, Tadashi* ; NEMOTO, Makotd : OSADA, Masak? ; HIRATA, Keniji2

LIS E AR A, 2 B SR 2 BRI i
LOYO Corporation2National Research Institute for Earth Science and Disaster Prevention

Small-amplitude water oscillation is observed at several tsunami stations along the Pacific coast of the Tohoku region jus
after the origin time of the 2011 Tohoku earthquake and before arrivals of main tsunami waves. To investigate the cause of th
small-amplitude water oscillation, we focus on the tsunami wave data recorded at the huge tsunami meters deployed by the Jap
Meteorological Agency (JMA). We selected the data sets observed at the 3 stations (Miyako, Ofunato and Ayukawa) where th
amplitude of the water oscillation is relatively high and waveforms are reasonably clear. The maximum amplitude of the water
oscillation observed at the selected stations is about 50 cm, and the dominant period ranges from 60 s to 300 s.

Synthetic tsunami waveforms were calculated for the above-mentioned 3 stations using a tsunami simulation code in orde
to compare the observed waveforms of the water oscillation with the calculated ones. Firstly, uniformly distributed crustal dis-
placement was assigned to all the mesh cells in the 50 m mesh-sized areas. The given crustal displacement changes in the ti
domain for 30 s based on the horizontal displacement of the GEONET data by Geospatial Information Authority of Japan (GSI)
with the sampling rate of 1 s. The displacement data are obtained from the nearest GEONET station to each tsunami static
(Miyako, Ofunato and Ayukawa). Second, tsunami simulation was carried out based on the non-linear shallow water theory
using the created crustal deformation data and tsunami waveforms were calculated at the selected tsunami stations. Finally
band-pass filter was applied to the calculated tsunami waveforms and the observed ones to alleviate the contamination of sho
period noise and the long-period trend related to the main tsunami waves. Cross-correlation coefficients between the calculats
tsunami waveforms and the observed ones were subsequently calculated to estimate the coherency of those waveforms.

A comparison of the calculated waveforms and the observed ones indicates that the observed small-amplitude water oscillatic
may be generated by the horizontal displacement near the Pacific coast in the Tohoku region due to faulting of the 2011 Tohok
earthquake. In addition to the similarity between calculated waveforms and observed ones, the dominant period of the observe
water oscillation is consistent with the theoretically calculated natural period of water oscillation trapped in the bay. Since rela-
tively small earthquakes along the plate boundary do not produce such large crustal deformation near the coast, this phenomen
may be characteristic of great earthquakes such as the 2011 Tohoku earthquake.
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LT S BIAIRCERIC & - THERE L7z 20124F 12 H 7 H =FEphitiEE (Mw7.3) I

1 2 FHER DB . .
Tsunami source of the earthquake doublet on Dec. 7 2012 derived from near-field record
by ocean bottom pressure gauges

OVERHH JESS b HBF 50K 2 KH MESR 15 85K i b Figt Kb 3
KUBOTA, Tatsuya* ; HINO, Ryot& ; OHTA, Yusaku ; SUZUKI, Syuichi ; INAZU, Daisuke

VAL R EREBEBR AR, 2 ALK A SEFH R A ERRIISET, 3 S REE T 47 VA
lGraduate School of Science, Tohoku Universttinternational Research Institute of Disaster Science, Tohoku University,
3UTokyo Ocean Alliance, The University of Tokyo

20124 12 H 7 H, ZBEOE I Hr O T L— AW T 2 DOMENL THRIFICHAE Lz, 2 DDOHIED
BRI VTNE Mw 7.2 T, JofT LIRS T E R O FERN 2 & BEFROFE S 55 km 2 DHIKIERIER TS
20 kmEHEES N TS, L L, HEEREARITICHED ERWTEOMEOHEERAZIIRE L, 2D0MEDOY huAg
RONEICDOWTIE, 2 DHOHENEE K O [T 5723 %% (Global CMT; IMA &, TR >7/zL 9
%R (Lay etal., 2013; Harada et al., 2003VREN TN 5. T OHEICHES HlE, SICRZEDEIRAHED HAHFHED
il S FERIR T ORI IER L T\ iz 178 0WEENFHC K D BIE N T 3. BIFEL TEN S Nz R OIE %
TS5 EICEk> T, TNH 2 DDOMEBEOEFNEDHTHEZ KIRICUGET 2 2 A TENE, T ORFE i
EORTIBFEOMICLEMTE 2 LIS, cNFE TCIE BN CMT RICEE DO T Z 7 + U — REFR L4
R, 2 DOHOMENEE X O EENTE C 572 £ 9 % Global CMTH 5EIE S NAMHE F RN B At L - Hkiie
OB TR ONZEZE > & & XS HB Uz, shFEae OfiTic X 0 #5E X iz kit 7 )0 (Inazu and
Saito, 2014 7z & LI ZRIE LIz & 2 5, RTINS N2 E O RERL 2 BB X ZHHTE 50, &
IRIEDBINE NTARIGIC AR TR/ N 2B T b o Tz, —J5T, EHERIIE D 7% FW TR & o0 A O W i
Eii> THizb T A, BIFKE EORKE « YLD/ RZ— 1%, 74 77— REHE TR e o mEREN B - 7z Inazu
and Saito (2014)C X 5 707 B & U Global CMT M S AR S N AP mnfie K< —B L7z, %7z, DART THIHIZE
N7 e O ZIEFIC K S HBT 2 —75 T, IREOFBIMEEZH XV B kho7. TNHDHRIE, Global
CMT fi# Inazu and Saito (2014¥ K > THEE S NTZWiE H 2 WIXIIRO/KALE D, ST CEINE Nz e & i
WTH5T LZmRT T, HEHRIBICHESTEWEOFESRIAND BICOWVTRE, WEORMPKIN TR LR
ERT B, 5%, BHE FCTHEONLBEFENEIAEZ I BRI Z L OEEME 2R E T 2 L I, Rk
W WfRHTICWS T & C, BETERREHRTET IV EEETZTETDHS.

F—T— R, X7 Ly FE, UEIRE TV, WG
Keywords: tsunami, doublet earthquake, tsunami source model, ocean bottom pressure gauge
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201444 H 1 HF V) JEAREEEEe O KA
Magnitude of the North Chile Earthquake Tsunami of April 1, 2014

PISs TEORER 1+
HATORI, Tokutard*

Lzl
None

20144 4 A 1 H 2305 4674 (UTC) 1T, F YV ILERT M8.2 D KHIEMNZE I THAE Uz, HEE DA E A THll & N,
BRIEO S IRIEEI T ZEREADEDA 34 184 ecm, 7 VU 71 200cmTH > 1. F1-,4 H 3HORE (M7.7) Lk ELE->T (7
U 74em A+ 48 cm) . 7538,3H 16 HICA F7ATICHTE (M6.7) B D, /Nl &L - 2. AR T, Miiadis
(NOAA) 7 & &I, Bl D HIAE, IR FB ORI & f3HT U, 0t & HHikkiat 3 5.

FEH D S OSBRI XL, IR F U TR RICZ W, BILICE T 400 km & H#EE X N, 18774 (m=4) ©
Wl e Hix b (ZFE - ERICRKEEZ 725 Uiz) . EZBFRERID 5 5lskO @ wE)NE M LI Th 0, RO M2 /R
189 %, EULiHEE & I EOBMRKIC XL, B~ V= F 2 — RIEAE  m=3, &E : m=2L @, B0 L X
THAEETH 5.

KR DWW B A ClRAEZH B &, FUIREDT U I« A F 73N TH 5. JEKIBFETRER 7 LY 74 16 cm
DEER), ZDIZH FEIBHIEIDZ W, NT o ALEARYD 227 T 60 cmiifigh K E W\, HAREOE K IT, BERH S 21
—23 BRI E Nic BFRAZE T 55 cmhZEH L, ZDEHh OIS TIE 825 cmic & EE > 1. DLE, SR
BT 1868~ — 1877THEDEHR L D /NS L, 5% F VL OHEIEHICHFEHR L 720,

F—T— R EEEE, IR, R SRR

Keywords: Tsunami source area, Tsunami magnitude, Distribution of tsunami heights
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Fﬁ% ~ 2 7B B MR N — R EHE 0D 72 & DR Lk s E £ 7 LD
BREICDWNT

ﬁset of characterized earthquake fault models for the probabilistic tsunami hazard as
sessment in the Nankai Trough

I AEE Y P BRI T L R et RN B2 L R R Al e 2 SRR 2

R B5— 3 Bl fp— 4

TOYAMA, Nobuhiko* ; HIRATA, Kenji! ; FUJIWARA, Hiroyuki' ; NAKAMURA, Hiromitsu® ;

MORIKAWA, Nobuyuki' ; OSADA, Masakl ; MATSUYAMA, Hisanori? ; KITO, Tadashi ; MURASHIMA, Yoichi? ;
AKIYAMA, Shinichi*

U B SR ERARIZEAT, 2 IO ERR L, 3 RS, * O T 7 /v ) a—2 3 Y A&
INIED, 20YO CORPORATIONKOKUSAI KOGYO CO., LTD.,*CTC (ITOCHU Techno-Solutions Corporation)

HAZEZ MR E UTzdili g — REEME GBI - fth, 2013 #HAAZE ) SFH - i, 2014 #HAKAS) OS5, THEXH
HIERE N — REH ) D7z DER Y T 2 L—a Vi, FEREC D152 TOMEBENRE T XA EN S 28
J& U7 R LR T E € T VDR TH 5. Z DOFIEFHRREDE 2 /7 & HAURERRA TRET 2 HELZ R E Lz
R bR E £ 7 VREORGER 23 L -t (2014, H#AEKE) THA L,

T T Tld. Bt AR RIS 2 B % 2 C oG] S Nz HBEFIE T HEEATIC X % TR b 5 7 OHEEH O
EWEME GERR) 1D\ Tl CERL2545 A 24H) ZSEICH b T 7B TRIE(LIEIERTE € 7V Z30E LTz
DT, TDEZJTEHITHNT 5,

BRUINC, HNERAE XS ZHMER T NS 7 OEWEME TR E N i R IC KD T {EOMHEGIc X 5 E
TR DVRFE T & B HIE & Z NN OETFWTE Z T DRHE LI < WHIEBICHHET %,

S 5T, EBHEWEMNE TEAMBICBT 2HEIEROET IV, O TEA ((RE) 571 @EICHE LK
BORITROIBONMERSEZIC L, BibT BEEEDIL—)L ) IcHE> TR TN A EE U 7R A CIRRTE € 7 VEE.
O MEEEETIV] 0 KIARD BN EIC DWW TEREIEZEZRE LI21%R T 2R b0V —)L a) 5 e) IcHD < Rtk kiR
WrEETIVEEE LCRRE LTz,

BB, INBICA, BEICHE LT KRHIEEIC DWW TOMZHHNCIE DN T, ERHERRICH Y T BRI E Z 0
KIRDEOHEMENMEEEME L0 THETETIV) & UTRE Lz, EITZHEORE LTIX, EWRMIGIC
IRENTZ ISFEEHOMEIC, BELS % eEZ 5N 7T0FEHEOMERBIML THET 85 ko7,

B DR LIIREWE T 7V ORREICK L Tid,. BEHIST A—2 & UTHiERME SHHHIEETE— A2k Mo &3k
3, Mo & SOBIRE, WEIFD TFEiE o 7 OERMET T UGS CGE i) ) (2012 F2SR L. IS
N 3MPatl S DOBARAZ M Lz MITESR p 3 TN E SHEERTIIREVE WS RGN H 2 M, T T TIE S5 X
1010(N/m?) TEERSICEDL 5Tk EIE LTz,

MR ST A—Z DRI RO, BRI RDHDOTNO AEHEICON T, HARWBEERO OHIEEI S 2 HR R R
JEETIVOREAL 51 L RIS, a) KT RO IS ST D EO 2 (50 E U, Z OmifEIE W E 2R OmHED 30% (g
Ak« A, 2014 HAKD). b) KIROEEEHEI GBI ZN—TEyFTI 5 UTHENICEE L, ke B
TN IFIRER, FHOes, S0 3 fEEAD SR E NS AR ERA, ) KR A EEIN ICEE X NS 55138
KIRDE CEHTRDED 44%) LFE. d)iET B RKITANOIHOEEHR (AVICEZZEMELESR) 38Xz 1 .2
~3 /4, e BRI XRDZEFRET S5, BRKINOMOBEERIHF0L Uiz,

HL. EBIRKTEZ TOREE LI WHIEE TR, BiEHRICOBKT RN IEERE T B CF) 57— AD R %
R IRWTEE T IVRIC E D %0 BEE 7 — AN DK T RO BROBLE S X — DWW T, il &< ORI IR e
ETFIVH SRIE I NI & & 2 ERRICHE T BRI RO RIGE /S Z— VORI E L TERT % (R - 1t
2013 HEHKZ FEH - fth, 2014 #HAEKRE),

PLED XS UTrHE s 5 7 I B8 TRAMEAL BRI © 7 VR 238 LIS R, BB Mw7.7 05 9.2% T
D 85 FHDOHIFEIC DWW T HERE 400055 DETFIVE L o Tz, BE., TNHDETIVEICOWT, EFNCHEY I 2 L—
Ta L., MEORAEMERDZ UKD IR TOHE S SISOV T OMERGRMNHTE Y — R OFHliZx & 72 Mt
LTWsEZATH%,

AR, BE SRR O B T a Y = 7 bO—ERE UTHES Nz,

F—T— o HE Y — RRE, iR, R LIERTEE TV, s s S T
Keywords: tsunami hazard assessment, probability, characterized earthquake fault model, Nankai Trough
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BESTRITIC K TRD 5N B R DR 2N 2 -l T E AT _
Tsunami simulation using seabed displacement due to fault slip obtained by boundar
integration

oLy fif— 1= I LAT 2 AR RE L Aok BRI L B0 HER T KL i 3 R R — 4
AKIYAMA, Shinichi * ; FUJIWARA, Hiroyuki® ; HASHIMOTO, Norihiko' ; KORENAGA, Mariko! ; ABE, Yuta' ;
MATSUYAMA, Hisanori® ; MURASHIMA, Yoichi*

VR T 7 V) a— g Y ARAEH, 2 HVATBAE NGSER AR, 3 SO RN, ¢ Rk et
ITOCHU Techno-Solutions CorporatiofiNational Research Institute for Earth Science and Disaster Prevet@iw® Corpo-
ration,*KOKUSAI KOGYO CO., LTD

HIFBIC K> THRAET 2N OFE T, Wils@ I X > THN S WBIKH OSRIE 2N 2 HlE Ok & Rixd T &hZ
Vo TOX D IRHEHIAR D2 723K 8D B 1A SRR N O MM EE)IC K > THN 2 20 OfftTfi (Okada,1985
ML HAVWSN TV,

UK L, FHE S RBEERREDIC K 2MEROZ MR ZHFE L R, 2014, COFEE, K2
IRERRGPER S E T 2 T LI K D BRI OBERSMZhE 3 5 GreenfiEUz V2 T & T OZ N 2 Wigmic
F RS DOATRD BN, T B, AHAGIIRZ G T 3 WiEmHZ QFICET L TE S LW TRlSih b 5, 7
72U, WiEm MRV GreenB O EENBIN®T {725 H. PARTIL (Hayami and Brebbia, 19887% H\ %
C LI X > TR C DRI Z R A T E S MEARFLEDORE LR TH 5,

AWFETIE. HARBRLD T L— MERTHAE T 2MEZ MR, BRI & Okadad @tz T 7 L— MRS T
OWEEENIC A S MR O 2 3RkD, mE 2T 5, THIC. NS DOWIEAN ZHIHKAL & Jx U Tz d it
BEMEL, MZEDOEFITOVTHRMZMZ %,

T¥. AREE. BRI TES SN TWD TREZSE Ul — Rl O—ERe UTHML 7.

SE R

Okada, Y. (1985) Surface deformation due to shear and tensile faults in a half-space, Bull. Seism. Soc. Am., 75, 1435-1154.

L. B, KA (2014 BEFED 72 FV 7o Wi s s ic K 2 iR A ML DR RE. 20144 H AR HE KA,
HDS27-14

Hayami, K. and C.A. Brebbia (1988) Quadrature methods for singular and nearly singular integrals in 3-D boundary element
method, (Invited paper), Proc. 10th Int. Conf. on Boundary Elements, Southampton, Computational Mechanics Publication witt
Springer-Verlag, Vol. 1, pp. 237-264

F—U— R RS, 7 L— NS, MR AR, FER AT
Keywords: boundary integration, plate boundary, seabed displacement, tsunami simulation
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Al A Y 7 — &2 72 (il © Te R am PN 7 i IRk N — R P
Probabilistic tsunami inundation hazard assessment using detailed surface model

PRI HE L ATIS B — 1 BT AR L O R SRt il e Bl A 25 KL vl S S BRR 4
AN

SAITO, Ryu'* ; MURASHIMA, Yoichi! ; MURATA, Yasuhird" ; INOUE, Takuya ; TAKAYAMA, Jymnpei® ;
AKIYAMA, Shinichi? ; MATSUYAMA, Hisanori® ; HIRATA, Keniji* ; FUJIWARA, Hiroyuki*

VIEBRIEMR S, 2 PR T 7 V) a— 2 3 U AR, 3 IS RE R 2L, 4 B SR SR g
IKOKUSAI KOGYO CO., LTD.,2CTC (ITOCHU Techno-Solutions CorporatiofQYO Corporation,*NIED (National Re-
search Institute for Earth Science and Disaster Prevention)

B SRS & % HAJE B IIC 350 2 BN — REHli D O fHAD—EBR & U, HlsEEiR O TR GmAY Ax Eisi=K
NG — R 2R U Tz FREGH FIC K 2 1R/KERONY — R 2 s s TR E RIL T 5 2 & T Hus{ [ ST
U A7 5HbiZE ENOFFEINCHRBNT 2 2 L ZHMNE LTV,

CNE T, EEZHE U 7RG N — RRHE TR, BEIRE 2RO H 5 2 TORERZEET S &
T, HAREOIRFHEOKN 2 RGNS Tl « i 2 C & 2idA T3 [P - fll, 2014 HEKRR], REO R/
FAGTY A X% 50m TRIE L T2 7, i) 75 E ORI oREEY 7 8 I3 IEREICRBIE NaV, U OFH 7
RN — R2RHIE S 2 7edicid, & O I CRMGIIE T — 2 2 O CHIEOM FRtRZ1T5 T EWRETH %,
MG 2 T FEMAHIE 7 — 2 TR®O 2 RN — R & MEY OO 58 OIBEN R HHR/KNY — R & 72 Ll
LaHiid % C & T, MEOEIIC K 21RKEONT — FOEWZERILT 5T EMNTE., A EOFIMZRE S,

Z AW TR, Ml A RE LS 2 T /) 10mA& T OHIE 7 — & 2O E % - W EHEZ 2O ER
ETIVTHEML, FHETH LN 2IRKEZ O O RGN R BHR KN — Ml Z il A Tz, 7—AZX 2T 1 &L
CRERT M2 g & U, witisic B0 %, ORSEY 2 RV T2 22K T ORI IC 3513 % IE M AR R Kk
P— R &, D&Y 7Z B8 L IESHOBBIRANY — R e R U, EY OIS X RN — R gk L
Too RUE UTHIERE, BIIRHGZR 81D E3RE U - R EBHBIR O MERGRIVEE N — R3O H AUREDEIRE 7))V
1890 F U A [l - i, 2014 HEKE] TH 5. BEEOHIEZ, AT AR DT ETS Uiz L —9—
g T —ZITHDE 10mIS T TIERR LTz, 7z, 1Rbix & O Kim 2 g 7 — X \HAAATE, FHEMEOK FiE%E .
APEDIRK 2430m R & BES D/ 10m TRdE UiaEHERt Uiz, BB 7R & OBGRIHE S OHEIZ. £, M
EYOWHIE S NI WER/INRIRKNY — R 72, MEEYOWIBTENRIZAKNT — R LT 5728, BEE LKV, R
%&Eﬁ@mnﬁ~Fﬂﬁ@\%ﬁ@%ﬁ%?w%@oTk@t&*ﬁ@ﬁﬁ%&mﬁﬁ% WE3EY O A s e Rk
UMt U7z 2SR, FElGHITE 7 — 2 &2 5 T & T, Hils Ok ' — R 72 10mA& ISl T &, (K->
JJE D75 & B O FEM 7R Rz S U T2 32/KER DN — RIS 72 EOBMMEZE Rt T 5 2 LA TE T,

R 7R HIE 7 — 2 22 il © Te 2B DFRIRE 7IUIC X B RGN R/ R, AR 2B 1 U T2/ D Tl
(BT - fth, 2014 HERZR] . BB &K DAROERICAESR M 2 5 2 T G ORKFRO TR E I B IHTE, LD
fEM B LR 75 & DERIMELE AR & £ O HRk T & % LR E s,

F—T— R H, =R, N — RRE, iR
Keywords: Tsunami, Inundation, Hazard assessment, Probability
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TERFRINERI N — R il 351 2 R-fiAG RO S 1L DOMES
Integration of hazard curves in Probabilitsic Tsunami Hazard Assessment in Japan

BT R 1 2ok EER L Rkl — 1 AR 2 RS B — 3 IR AT
ABE, Yuta'* ; KORENAGA, Marlko1 AKIYAMA ShInIChI1 MATSUYAMA Hisanori? ; MURASHIMA, Yoichi?
FUJIWARA, H|royuk|4

VST 7 V) a— g VX, 2 IS HE ML, 3 EBTEERR 1L, 4 B SR AR ST
1ITOCHU Techno-Solutions CorporatioAQYO Corporation,>KOKUSAI KOGYO CO., LTD., “National Research Institute
for Earth Science and Disaster Prevention

WERERATEER N — R ClE. B A 2R OMIEEIC X - THE U A EE O MRIER ZHfd 5 728, #EOIEE TV
BERRERE L CTHUEY R 2 L— 3 VIS K DKM EHEE LTV D, SIRFETETIVICIE. EFFHE-E A OHIEL SO
TR UTHREMRZ 52, Thuc X hi@lfERsm LU, NP—=FA—7) DNEEI NS, REZICEFFE
FTIVDONY— R =T REFRET ST LT, ETOREL S ZHIEBIC X ZFHMERMEENS, AWIZE T, TREZ
S & UTCA N — FaHili ] IS 20— RA—THOREDE AT THAM TR OME | Zh5Re Uit
INY— R —THEEDEMHNCOWNTIHHN U, BSHRETIICEZ % TEHH | HEDZ YU OWTHEHRT %,

[REZE x5 & Uz Y — REHili) Tl st AR R O EIC DWW T OEBRHERS R 2L U, HEO~<
JZFa— R, BFEEOME, IO ARYEEO R HEFREZEE LT 106HDOIEHET IV EREL TS, NPF—FR
PSR AR ST B BRI, IRTETIVERCH U TEAZRT U CHIKN OMREE 2R U, S hUCHiEO R
LR DT TR ZRD D, TT T, BONIHMEREEDHOIRITEHDREFTEHICKE KFEL TS,
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Risk assessment of a tsunami caused by a large-scale sector collapse - Damage estimat
of the Sakura-jima collapse -
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