AN K R SEETAE R 55 50 5 B SEAR 19 4F 4 H

Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 50 B, 2007

HEBARHRZEZRAVEERRTFERICED ) 7ILE A LZRTA

LG - mLEnE] - RS - EE

(R 7T REFR—T gy
e AT R P S 2 S BT

L |
TR, MPEBHANE A AT FRIC L D U T2 A LB TRIZRER L, TSR L
L FEUbE B LI BaBEAIHC OV TE LT b D TH D, A TRHRI S 4L 2 BER KL ORER S IZ5H)
O CWRT 2 580 L, 53 INESE O RN AR B 25K, B IR N AL E) B & e ~FliE
LB OREE 7RI T2, PG - PR AU, KRBT DEEE0Y & TRl &
Wl L7z & 25, KEDRWRERPME O, BIIRHE < 200U, FBUREEED B35 2 &Avbns
STz, B ZEER UREBE 2SS SEBIR R 2 0 T &, RBGBW7ZIT T, Fodkl Fae

HECOAFEZBMTED 2 & 2R LT,

F—— R s, VT AR LTH, OB, BT, SYEVINER, R - R

1. [XLC®IZ

HEECHEE DL A TITHE b FIRFCRAE L, FRUC L D0k
EIMA THIAE L U D720, EILE bITERT 2,
ERE % 5| & 2 3Eks & 2 SRl - ralEh sy,
3 100~150 4RI CTHRAEL TR Y, A HAAREToRAe
PRSI TND, EREIRT, BEFEREOR A 7 —
VTR IR URAET B THY, ARIERIZE - T
D THRBIRETHDL L2 b, 2O LD efile BERKFIC
XLTIE, 7~ NI T 100%DB55E % B4 2 & i3t
THREETH Y, V7 MRIRIC K DIWERITR &5 2 28
HD, V7 MNESSREEITO BT, MERRA%, BEICH
DU TNH A NIHPEFREAT, PRSI HDTRE
YN 2AT O R EDOXRR AT ) ZENEETH D,

HWERRAROE ZHEE L L5 &5 &, BUKTIIME
THlR HEORN) o TIEIT) 28 &5, L
L ZDty, HEORR & EE ORARIUT R 5720
HPETPHMOZEEY  GERRITIIERE N Uik o Tz) ot
RO R UNRAES D Z L& S5, 2006 4 7
FINCHAE LTl v THIEEY, FRAUC K DHEAN 2R
HETH 72720, B TR ERZE VNI HE L H D,
DX S REA RIS D%, AWFSETIE, GPS HEE
KA MPEITIIT DEEEIT —# ZTEH LT, R
SKEES B 2 U TV A DT D FEEENLT D

LEAME LTWD, AT, MEBisa v
TOPHT A LD U T2 A R TRIZRE L, T
FEEER) 1 & F kA B R Lo Bolsc b 2 et 2.,

2. EEAE

9, Figl (RT L D iRk A MERIZ0E] (BT
AR 2Tkm) L, B/ INEEALEZIS T D KA AT 2N E)
LI O I 2 L—yay (MEe2LiSeTEHE
4T O OTIIRY) ZRANCFERT 5, ZNEH0/MER
DIRNZEBN 5~ D RN ORER S, hEBIILER L O
INFEORBHFIZ DN TSRO T, WEBHRLRE LT
S &R 2 R AARE L, IRROX SR

27 128 129 130 131 132|133 134 135 136 137138 139 140 141 142 143 144

EL 109 110 11 (192,113 114 115 116 117 (118119 120 121,122 123 124 125 126
A .E 9162 93 94 95 96 97 %8 99 1004 102 103 104 105 106 107 108
374 75 76 77 78 Tozf4fllg 62 83 84 85 86 87 8 8 90

55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72

37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54

25 26 27 28 20 30 31 32 33 34 3B 36
13 14 15 16 17 18 19 20 21 22 23 24
1234567 a9 10110

400 500

300

200

100

Fig.1 Segmented small unit areas

— 515 —



zepk, KBk, BAPGZeiko 3 M & L7z, Bl oIt
DECRWETIE, IR T L 91, Zb oMk
DEE R R g ZRPICERE DY Z &I2XY,
B EEHT A EARAAREE 2D, HEH YV I 2 L—T 3
AZITEHED(1993)12 & HEF L2 V-,

T = &k @)

TZIT, i K ARUCOEEER, mq o /NI | CRALASEAL
58 L7235 B 0BHS K TOHES, & : ANMZEBRTH
N

BUIR K AZRBWCRRFIPICERE S BII S 6, £
OES 2 EBRTE 5 L O IOKNERR a 2 kD2 L
W&, BRROYHIKN ER A HEE T 5 Z L3 TE
%o Thbb, WTFEEAWTRS Z &2k -, /b
SEEOIKN AR R ZRET H 2 N TE D, KT
R N REC E D RS HRD BID,

E:Z;;{nobsK(n)—iZanm(n)}z 22)

ZIT, K ERES, nc BRARE S, 0 aEeeE
T2, NR2DFFEE ZhvNIT 2 g &K 57201,
AN SRS

D AU Y5 ) YA C)

n

=0 (2.3)

RRPIHKAD L D ICEEZETZ LN TE S,

Zi:ai Zn:;ﬂm(“)ﬂm (n)= ?;UKJ (e 24)

KRz~ L) w7 ATETE, KDL IR D,
A a |= B, (25)

A ZZ:;UM(”)WKJ(”)» B =Zn:;77}<i(n obsK(n)

KRB EA T A « VA TMEEHNTHES Z 8oLz, A
T A A TIVE L TENT RO E R D 5 HFETH Y,
FHRL O X ZFEFTO X MUAN L TRIET D 2 & Ciga K
HHIFETHD, BHEE<10° L L, I/ EREE L
TIE, 2000 [BfRECH D,

INEE R & 3K D 2 & T, HEEIR ORI 2
HEET D ENTE D, Fim, RO S/ IME DKL

EERA, /NI DR GHLEICINT 2 KAAE)
DIEBHITR LD Z & T, BRI BIZHRIRE 2 TRIT
EHE0ICLTWD, BT —Z 2 AFLTnb, Tl
REFGH FTITHEARHHIL 1 3PN TH D,

3. REKRETIVIZK S5 FRREEDREE

SHEAER ORI Fig.2 O X 9 2o AR AR E L=
BB, BRI OHEE &3 7=, (RARRIRE T M,
RO T TR 3m T, O 2m, &
DIZZOREB Im L7225 X5 R TH D,

FF, R IO GPS JIRFFOARERRE
IZHUT DHEEARN. OIRRY B 2, HEE S I 2 L—3a v
WL ORI, WIZ, ROTHPRNLORERY BN S AT
T A« A T OEE I CUfT A2 L, sz HEE
TEDLDE I DD TR EATo 70, BN, Hx D
PR T EIAENR N2 D X9 72 BT L2, 2
OFETITBRE LM IGE ST D 2 E N TE R
712, 2 MOBIT — 4 ZRIFHCAVWT, W5 & OiisE
BINSTHIIRFIEERDZ LT LT,

HEEDRER, Fig.3 3L 04 DX 5 Rl ORIHIKALE
AR DHEER RSSO, TN, Figd 1TEin
BUASICELE L TG 15 SR OBIT — & & W THEE
U 7-fE 5, Fig. 41330 5005 — & & IV THEE L7554
Th D, HEE/ MEIB TR Z RO FOM O X 5125y
AT HEAMBH TS, ZAud, e o/NMEIZIST 5K
NZEBN DI BB OB T T <, HEE OGRS
U7=BERFIC L D EPRE BN LB 26N
%, 153D D &Y 30 53D b DDI573, WD
HFLNZED S TRMNE L 22->TRY, THISERE,

Figs LT 6 1%, BRGNS & fifHTIc X o> CRdizZl
N B ORI Z R L= b O TH D, Figh A28
PRIZEEE LTS 15 OB — & 2 W THEE L
7RG, Fig.6 1% 30 DT —4 & AW THEE L7 FER T
B D, WIS E AT —4 ORFEN Tl aic—
LT3, ZNLFEEHD &, 15 53O L OITRIEA R E
<ENTERL TV D, Ziud, FEIROHEERE DMK

|
3 -2-1 0 1 2 3(m

50 150 200 250 00 o a0 450

Fig. 2 Initial tsunami displacement of the test case
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Fig.4 Inverse analyzed initial tsunami displacement of
the test case by 30min. observation data
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Fig.5 Comparison between observed tsunami profile and
inverse analyzed one at the observation points by 15min. data
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Fig.6 Comparison between observed tsunami profile and
inverse analyzed one at the observation points by 30min. data
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Fig.9 Inverse analyzed initial tsunami displacement of the
Nankai Earthquake by 30min. observation data
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points by 30min. data

FERDPREIRB LTV D, ZiUE, Figs (R L7wiH#
B OFFADHEEN RT3 TH LTz EBEZBND, —
5T, 30 MOBMIT— & & A543, Fig.l0 OFIH
BT DHEEHIPH & 5B B DHEE DS LI RV 28, 30 53]
DIREDOPEIEOFIL S TIUT EEL 137220, B2 S5
WIER: LT, BHIETE & WHRITIC K > TR TR S O
WSR2 Fle L7 E R, F9 1R E Tl E R HEE T
72o TNLEOBIRIT —Z121%, Feh b ORISR o8
EMRASTLEI12DIL, MEPELDLI D EEZZ D,

4.2 KBRERIZHITZZBUKCIOHETERER

FAYEHIRE 7 /L & I B RO O HEE ARG R 2 F
T, KOG (erZer, Kbk, BIFEZEHE) Consik
N DRFRIEEN ZsRedT-, Fig12~14 [3FFEETT L %
W56 ORI & BRI ERS R L 0 R 735
B OTHRERDORESRINZ IR LT b D TH D, FIEN,
Fig.12 13 15 43H, Fig.13 1330 4f, Fig.14 13 1 R
BT —% & W THEE LR TH 5.

Fig.12 @ 15 3OS — % &A= 551ci, Bl
SEEIFNTIT BRI DI DS, RSN Bl
NTEY, BEEBEENSRVNEIIEZ R, Aniz7—2H
RADZEBRLED S 15 SN OWT S, RIT—E LT
72V, ZAUDIE, Fig8 OFHREIREOHHEA A+ Th
S &k, Figlo @ 15 HLIEOWEIIZ A B EEH
EENC L DL EZ BID,

—J7, Fig.13 @ 30 43RBT — % & RV 35A 12,
NABOENPIE T HNDH, WROFEUSEIL 15 /o
DFERIZIART, 23720 B 7eoCnD, (iFED RIS D
1L, Fig.7 OMEWIETT W X DY EE I A I
% X572, FeFAGED D K BAGEIZHNT CORADKNZE
Bz, SRIOWFRSHEEE TIIBETE TORN T EAR
K EEZ BND, BZECOMEERIUEEIEE ) BN T
WB, 30 EOT—2 W2 b 5, Wi
L0 T b R HK) 2 % £ TR LB A4k
HEHTE TN,

Fig.14 @ 1 K OBRIT— % & AV ZA1TE, FHERE
FETE DT BN, BZECOHEERERIC I BV R
BE DR VIS D, Ei, EEEBIEHONEOENL Y
FEAERL 7D, WEO—EBITIHIZRLL D, Wi
DIITBNT G, HEERGED DR 2 FERE & CIIiigEoOR
BN TETN5,

ZOX L, BT —2 OFEHIHINE S 2 510N T,
FRERAREEOE NS DICEH X 5, —F5T, ZliEe
MO RN E G DR T AU IE R0, B
I ABT — % ORI %, BEZHERL OO, Foft
EETERTE A00REETH B,

— 518 —



— &S

0 A ~ ~
L5 — PR
o e T
W
15
pre
o " . N =N A\
= <7 7

Fig.12 Comparison between observed tsunami profile of the
Nankai Earthquake and inverse analyzed one in the Osaka Bay
by 15min. data
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Nankai Earthquake and inverse analyzed one in the Osaka Bay
by 30min. data
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Fig.14 Comparison between observed tsunami profile of the
Nankai Earthquake and inverse analyzed one in the Osaka Bay
by 1 hour data
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inverse analyzed one in the Osaka Bay by 30min. data and
considering the correlation of unit areas
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Fig.18 Inverse analyzed initial tsunami displacement of
the Nankai Earthquake by 30min. observation data and
mid-scale unit areas
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Fig.19 Comparison between observed tsunami profile and
inverse analyzed one in the Osaka Bay by 30min. data and
mid-scale unit areas
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Fig.21 Inverse analyzed initial tsunami displacement of
the Nankai Earthquake by 30min. observation data at
Murotomisaki, Shionomisaki and Ashizurimisaki
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Fig.22 Comparison between observed tsunami profile and
inverse analyzed one in the Osaka Bay by 30min. data at
Murotomisaki, Shionomisaki and Ashizurimisaki
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Fig.23 Inverse analyzed initial tsunami displacement of
the Nankai Earthquake by 30min. observation data at
Murotomisaki, Shionomisaki and Asakawa
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Fig.24 Comparison between observed tsunami profile and
inverse analyzed one in the Osaka Bay by 30min. data at

Murotomisaki, Shionomisaki and Asakawa
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Fig.25 Inverse analyzed initial tsunami displacement of
the Nankai Earthquake by 30min. observation data at
Murotomisaki, Shionomisaki and Owase
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Fig.26 Comparison between observed tsunami profile and
inverse analyzed one in the Osaka Bay by 30min. data at
Murotomisaki, Shionomisaki and Owase
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Fig.27 Initial tsunami displacement of the Tonankai and
Nankai Earthquake model by the Cabinet Office,
Government of Japan (2002)
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Fig.28 Revised segmented small unit areas
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Fig.29 Inverse analyzed initial tsunami displacement of the
Tonankai and Nankai Earthquake by 30min. observation data
and revised small unit areas
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Fig.30 Comparison between observed tsunami profile of the
Tonankai and Nankai Earthquake Tsunami and inverse analyzed
one in the Osaka Bay by 30min. data with revised small unit
areas
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Fig.31 Comparison between observed tsunami profile of the
Nankai Earthquake Tsunami and inverse analyzed one in the
Osaka Bay by 30min. data with revised small unit areas
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Fig.32 Comparison between observed tsunami profile and
inverse analyzed one at the Shimotsu Port, Wakayama and in
the Osaka Bay by 15min. data
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Fig.33 Comparison between observed tsunami profile and
inverse analyzed one at the Shimotsu Port, Wakayama and in
the Osaka Bay by 1 hour data
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Real-time Tsunami Prediction by Inverse Analysis Method using Offshore Observation Data
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Synopsis

A Real-time tsunami prediction method by inverse analysis was established and evaluated its
applicability in this study. The inverse analysis of the offshore tsunami data estimates the initial
displacements of water surface in the segmented tsunami sources. The estimated initial displacements
predict tsunami profiles in inshore points of interests. Optimum conditions for the accuracy improvement
were also examined aiming at practical use. Tsunami sources were estimated well compared with the
initial displacement of tsunami generated by the Tonankai and Nankai Earthquake model. It was also
confirmed that the real-time prediction can apply to predict the tsunami at Shimotsu Port in Wakayama
Prefecture as well as in Osaka Bay.

Keywords: tsunami, real-time prediction, inverse analysis, segmented tsunami sources, Tonankai and
Nankai Earthquake
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