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Development of tsunami disaster mitigation technology usin? oceanographic radar
- exploring devastated area and speeding up warning cancellation -

Seto, Shuji
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In order to improve the reliability of tsunami warnings and to develop
techniques to search for severely affected areas, it is important to improve the tsunami observation
system. In this study, a method to estimate tsunami wave peaks using oceanographic radar, which is
expected to be a new tsunami observation technology, was investigated. Its accuracy was verified for
the Nankai Trough giant earthquake tsunami. The accuracy of the method was verified for the Nankai

Trough earthquake tsunami. Tsunami propagation calculations were carried out using the initial
conditions of Mw 9.1 and 8.6 tsunami sources in the Nankai Trough. As a result, the position of the
wave peaks was estimated well, and the water level of the wave peaks was estimated with an error
range of -20 to 10%.



B X C—19, F—19—1, Z—19 (@)

1. WFEBRAE 4RO B

2011 A HAL G A BRI 12 3 T, EERESRANE/NG- & 7 o 72 T & SO SR
OERNENT- Z E N AW EEZILR LB/ o7, S%BEAENRESINTWDH R R T
7 COERMBERIHZ T, HIEEROGFENER EOWFE SO TRBEAT OB 23R D &
NTEY, ZOOIITEEOBRASHIZ EEIEDLZ ENEETHS. GPS iR, DONET
BELO S-Net 72 ENBRICERALENTWDD, FAUBICINA T, #Fiz/eER s s Ui
FHEL—2RHHEN TS, HAAKREKIZBWT, BASLKEONRICRE SN HEL—4
2 & BEE OB D TR L, MBEE L — 22 X DA O AT REME N FZIE S Nz, 2 i
O, ERNA T EE A B SR & LT L — Z OB E STV D08, T O BLIse
BRI OBEN LTH - 7.

2. WEDB

WE L — 2 & TR S E OREEE % AR 2, JIEREE 72 EE BN RFHMENEETH D, £ 2
TARETIE, 1 BOWEL —F & AW 3R iGE 2 HE 4 2 FES RS L, BEifE -7 7B KM
EBEW AR E UTRIEHEE A2 L7, F L C, BER SRR E RIEZ2 T, L — X B0 TH
HENDEE L L—Z THRAl SN ZEORGRE MG Lz, 7ok, ABFFETiE, E8llT—%
DRI, B ERER 2 L — &2 OBRIE & E L TR 21T 72,

3. WFgED Ik
(1) AR THNEL—&

AW T, E 1223848 E L HANBOR R S ICAT ST A 3 2 5 L — 4 (KRB B AR SRR
Z W, FRaR LR SEIRET & HIRATC, 2012 4 10 A 2D 2016 4F 2 A F THREECBIIN T
Tz, L—& i 90 FEOWHEOMMRTmE (A o, + BR5m, - lim) &
100km AN 1. 5km fEIF@ TEIHIL T\ 5. 128 BUENT L7354, 4. 8cm/s LA EDWEEEA A L Ty
AR ABIRFTRE TH 5. MEL — XTI — 2 LB RTFEEZ BRI L TV A7, FEhRE o
A IE L T2, ABFIETIE, BB RIKEDOHEIZERE SN TV LR Exg s L.

220000

Water depth (m)

300000 |-

-1« k)R O@LE & HIRRIS & OB D KR

(2) BRE LT U A

WELE L — & % O T BRI G HE e 0@ AF & L, il 7 7 BB 268 & L.
HEEHIARIE, MwO. 1 & MwS. 6 ZHRa L7z, * & 2 2 iy, W aaEnk, Kyl o,
BRI IEED 3 SOE THE S TW5.

AWFECIE, B85 (2014) 2EE 2, Mw8. 6 OBAIE 2 Ak (KT v ik, W56k R
%, Mw9. 1 OEAITER TR IKA NN Z 7= 3 SOk L Lz, KT E BT IoE
FALIE, foAGEM & UE Lz, SHEBRICBT 2 ZOMOWIE T A —Z 3L TFO@Y & E L
7o, WrkE EVsR S HIX 0. 5km, A 01X b7 7HZ AT (244 F) LB L OITEREL, T30
4 21390 BE, fEAEMA 61X 20 FE & L7z, HEETEDSERNCI, HIRIEORDS X 0 MNP
FFARE (2012) OV A4 3 2 H Lz,

(3) HEHHEH R OSMF

BRE ST HEI ST U ATk LT Okada (1992) D F1EZ A LRD - HEEE (X-2) %)
SR E LT, EE OB 2 i Uiz, FHRMER O 71 XX 1000m & L7z, WEL—F
OBIRNEIZ BT D HMRTT TR LUK ORFZEM a2 1 RIECH A Lz, 72721, E—A
9~111F, MEkZEZATNDZ Enbxtgste L.



Y o i v i o 4 4
@ / N 7 @ { '?&\
{ )y {
.)\,.,/ ),.;3/, ,‘/>—.‘/24\_.v B «\E? { P <R #/‘_‘/2,\‘:’1 = J/
Y / Rpe VoY W E'M )V
§ o ey U o W e U
j&\»\ (S —(:‘)\ o ' ¢ () 3 e
o ety £ . o {”/ Y \. L f
™7 2N . s WA,
Aul Sy /Y . a1 S .
SR> R S / ) 2
j‘glg ( f: "“w
) R D) ) N
t\;i ;\f ’ . t§ Exd :
-y . Mw9.1 IR . Mw8.6
ot : [ ] o t
-10 0 10 . -10 0 10
r/—>‘ Water level (m) et S Water level (m)

X-2 : HE R IEHEE IS W B U Ao —F] (5 : Mw9. 1, 45 : MwS. 6)
4. WFIEERH

(1) 1 FOMEEL — & —% A= k84 2 dal ik o HEE

AR, BAF O CHER IR E 2 7=, MFE L — % T S 54 B — o Lo I7 1
TREN DI R 2 U, WIEDSr @ 2 HEE Uiz, 72 kEoKAL, EITA200E L, k(g
=Vh/C) ZFWTHIH U723 O KB 2 KA IS L7 (V2 I X F o yidEsy, C©: #E
RO, 73K, h XV —FBUSOKE) . BiEHOT—# & LT, #EFFETHAIL
ToARBLAT NS, K E— A EORKME (MLER L OUKAL) 2 L, BuRlEOMTEE L.
AWFTETIE, BUERTFIZ W CTHU) U7 R 7 el 2 e L — & OBIHNE & 8 L CHEE %
f1-7-.

Mw9. 1 I 2 fat L7 (M-3), IIEDOALE IX2ERYIC 3. 0km DAN (L—F JHIZHF L Cf
) OREFET, BHICHEE TE 2 Z L2VRENTZ. GO KNHETEIE, EERAIIZ-20%~+10%DF4
FETHEE TEX DN, B GTIEREZ N TWD Z b, —H-30%% B2 28N E LD 2 &N
BN Te., RBEIEEZHWD Z LT, ZOMENSEINDHEN/RINTZ. M. 6 EEE D
LA TH, FMEOMEA RS-,

3 | W - S YRL o Sy SR VET m—
321 l-::r:ﬁ:)tl' l(())czlnign ?runge) i 321 -Jogr?;rll(v)f \(:'uul:? lc;:%l ?2: ) i 32 -30—!::_:?(;'& g'ulé?lez\gl 224)
FH—FTFT+—"F"T—"FF—"F+ 0+H+—F"F"7F"T+"F1TF7+ 0+HH—FTFT""TTF+F+T1-7
28 {1 u (] 28 28
26 1 O u 26 26
2410 u u 24 24
221 u u 22 22
22040 0 HHE  20- 2 201
E {0 g An E 18 £ 181
() H L ] () ()
E {0 OB HH £ 161 £ 16-
lei | B.E" & 14 & 141
12 u ! 12 12 A
10 m u 10 10
8 u u 8 8
4 4 4 1
2 21 2
0 T T T T T T T T T 0 T T T T T T 1 1 ! 0 T T T T T T T T T
0123456738 012345678 012345¢6738
Beam No. Beam No. Beam No.

=3 : Mw9. 1 (TN THERE L 72 HEB I IG & fRATIE & OREDHER

I, WRIFEE S T Y A 3 xR, RO ZAT o7z, TORR, LRLofRE ik L
T, BRIRIEDOHEERENMET 25 Z ENHLMNITR 72, UL, S5 E LTV ER
BIR DML R ERRRTH D LB R BT,

Z 2T, HRiEoRtE 2 e Lis. BARANTIE, MR L — 2 ORI B TR S 7 AR
THiaptEz, V= RS E T ERAN TBEIRE L, RAEEZHMET5ETHD.
HIADORIH TR, B EORXEIC B W TRARIEZ IR 2 DIk LT, deEFEIIIRRH
AESRE LT RN R D . WHEFEEZEM LR, NEIFRES TV A 32k - TERSh
5 2 ODELI A DFENMER T/, 12721, RREIHADIEIL, 7 ) ACRES AL O
HTE 2 B & 2 FEE S 2 BRI STz



F U FEEASRIL AR E A, Wi A XEEBE LGS bRE L. BRI, FHEIC
LB RE A AV T, Fuji & Hinata(2017) 12 X A8 EE KB A 1T\, Ogata et
al. (2018) DFiE& MW T, (ARHEE R OFHHME R DER RS 2 L7z, 256058
BB 2 I T & 5 Z LSRR S . SHROREE LC, ERNABETMALETHS.

(2) WL —F & W T2 C OB @ HEE TIEIC B3 2 EpE st

L — 2 5830 O Ee & BN S T B R O BIR 2R R L2 BRICIE, RoEE ST A&
FHN 2. Mw8. 78~7.30 £ TO 10 FEEHO B2 TE L, RO PR3 EHAGEIR E 725 X )
TERRALIE 255 E LTz (X-4). BT U A OAREN S 2B BT H72012, Bifg KX 77km~768km
D10EY, WEEIIMEED 1/2 SIEL, HMERAREAZBZ 254 ITHEREE TH bEl-
7o TR0 B3PI E O TR DR L. Z2othoRi (RS, £m, 730 4,
ERME) XA & RO A V-, BB EIL, R e FETHhS.

e L — Z OB BT DEBR T ETE, L —FRED ORI A& H I L. 30 23PN
\ZHFLE L — & CEI S 7= i KGR & 60 40 APNIZBR S 7= e RAKAL O BIFR % Bt U7k 5,
FHBEBEIR R S vtz (IX]-5).

g/ V70
N { 825
25T 7 oy ” :
f%¢§$“§“%1<<} 3 g
i A S
Y 2 /
”i N -
Wi ' Mw8.76 (Maximum of Mw) . // ' Mw7.30 (Minimum of Mw)
-5 -4 -3 -2 -1 (1] 1 2 3 i S -0 -0.8 0.6 -04 -0.2 0o 02 04 0.6 0s 1.0
Water level (m) Water level (m)

-4 : e AW ER ) A o—fF] (£ : Mws. 76, 45 : Mw7. 30)

~zzom ‘ ‘ , - ‘ 7.0
— OBeam 0 QXX
Radar(Mihama) g < Beam |
el gw ABeam 2 OO
— g XBeam 3 O O
o S
z Z 5.0 X Beam 4 RO
~200000 |5 o XBeam 5
% £ 40 ABeam 6 RO
zZ < & Beam 7
o 8 ) >
o = OBeam 8
g =
[T
2% 20 o8
300000 - +~
=
=g =
510
=
1 = 0.0
& 0.0 0.5 1.0 15 2.0
340000 00 720000 o000 30000 50000 200 20000 ¢ Maximum of radial velocity in each beam (m/s)

BJ-5 : A IHR TR S 7z Rt & b — & Je) JEL0 CRUER S T e KK AL o BafR



SETO Shuji TAKAHASHI Tomoyuki HINATA Hirofumi FUJI Ryotaro Imamura Fumihiko

74

ESTIMATION OF THE WAVE PEAK OF TSUNAMI BY USING A SINGLE OCEANOGRAPHIC RADAR AND ITS 2018
APPLICATION
Journal of Japan Society of Civil Engineers, Ser. B2 (Coastal Engineering) 1_511 1_516
DOl
10.2208/kaigan.74.1_511
Ogata Kohei Seto Shuji Fuji Ryotaro Takahashi Tomoyuki Hinata Hirofumi 10
Real-Time Tsunami Detection with Oceanographic Radar Based on Virtual Tsunami Observation 2018
Experiments
Remote Sensing 1126 1126
DOl
10.3390/rs10071126
1 0 1
Shuji SETO , Tomoyuki TAKAHASHI , Hirofumi HINATA , Ryotaro FUJI , Fumihiko IMAMURA
Feasible Study for Predicting Tsunami Height by Using Oceanographic Radar Installed in Wakayama Prefecture

AOGS 16th Annual Meeting

2019







