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IR R OBEE (330) : Real-time tsunami prediction methods by a neural network method
and a inverse estimation method, which can be performed in several tens of minutes at
most, were developed based on ocean-site-observed information after occurrence of an
earthquake. The possibility of tsunami prediction for the Tohoku Earthquake was actually
examined by the inversion method. In addition, computer fluid simulation techniques were
developed and applied to analyses of interaction between tsunami fluid motion and
tsunami barrier named as flap-gate. The possibility of the flap-gate to protect and reduce
tsunami motion was verified from the numerical simulations and laboratory experiments.

AR TERA
(SHHHAL - M)
[ERS Y iRt & &t

2010 4 1, 700, 000 0 1, 700, 000
2011 4E 1, 300, 000 390, 000 1, 690, 000

AR

AR

AR
Bt 3, 000, 000 390, 000 3, 390, 000

A I =

Bt O5E - fME - K LF

F—U— R @, U7 AEA LT, RN, BRI — N, 77y 7 — N, =a—
Ty ME, WRNTE, HER SRR

1. WFZEBAE YWD 5 BUEDORRIT OENE TiiY, s B
2004 /F 12 A 26 HIZ A~ ~F hHEI % L, FEBZHEREZ THAETICT — 2 =)
AL, HIE L EIRIC L - THED 30 F AL LHEET D HIETHY, EVFEE OT )L
HAZ DRI WENELTZ. ZD XD hE LV, S - R IO, BRI
RS D72 0Is, B TR AT AEEO ITOFRER L R ET S ClE, fE BRI ST OB
BT, T EZIT TSR LRGPk




X5 &80, Fnakil FEEEERBRIEN O
BHTIE, EEOBEE T~ 2O T
NHDHT-0, ZOMICHIMERHERER 5
ZEMTENL, ERREZEUNICGET S Z &
NHFEL 72 5.

ZIT, KREITOTHEMTET HEMT,
HER% OBIRITEH 2 FIH L CRKRERSE
EEIET DY T XA LNER TR AT A
DA% « BEE1TH. ZOHEE, HERDOR
BT A 2 FEICHOEHAETH B.

I TS & IR, EER ORIEE TR
FRENR G OMEIRIZ 0T T OFRRARYT, Bkl

L DUFIE - T A LD A T = X L OFF,

BEO, @EHEEOYIIE - BEEHRO—20
HRE LT, "RxF7 - T—BRHEIET,
777 — MR ARRE L, (B
& — MEB)IC B D KB 2R &R
i - MEERAERET 21T 5

2. WFEO B

ROV T VE A ATRIOWRIZZNE
THEELMT o2 b ONRYIT, &I Tl
HRVE 22 W B AN BF SE AT 3 F 2 O BRI HE S0
TR b= ZATH Y, ERLICIET
TAHBOERMYRTE 5.

INFEEBICERE 23RBS 5 &, HIC L 0
B OFENIEHEN 2 DY, BUEFRIA T I
SLRNEZBRFE L, FEleg@iz s I 2L
— Bz bk, HENHETIEIEE L,
ST ERFO BN TRINFREE 725, 7T v
T ML EBRIC S - BICRET D 2
LERHBETHHDT, F— bk OES & H
FIDOFERERIT, 5% OB HER Z D 57
HOIERIIEL L CHETHS.

MR REL 2010 bn%. 1o
XU T H A LTREIEORS, ftho 1 oidn]
B PR OB CTH D . BRI e N
HiL, UTo@wy Ths.

1) WBFEILFCB T =2—F V%> Y
— 7 EOISAITE L LT, RERR RS K7
AT AIES IS TR OIS 20 RO HE
BRI Z T, KBRBWICRET 5
DHETFRINTED0E I haeRitt 5.

2) WRHTIEIC X D RGBT 2 i
BOTHNZET DREER L L, BALHT K
PEMHUEEE I ~ 0 TR I SV TR 5.

3) CPU (kR aLspism) K KM
7o FIEAEFH R A FAT ATRE e GPU  (Hjf5 AL
FREERE) AL C, —RICHOWSBNRTWD
BKHE RGOSR R 2, KEESHE L CH
AT D FIEE T 5.

4) 777 — NMAER T D8R T OfiF
Mr, Eiz, Bl ET T o7 — FOMAENER
DEBERF CEZ DBIEET VERRET .

5) 7F— oD ITE A RIA L LT
D, MR EZBEN T 2588 & L7 L2l
fiEtTE 7 v (MEERBEE) 2T 5.

6) 77 v 77— MERT DHE 10K
FEBRBLI YT 7 v 77— FOEfEERE
1TV, FEBRTELNIET — % Z2#ikH 50
ER LT, #iEY - WRIKFNTE T LV ORGEE
175.

3. WD Hik

1) =a—I 0Ky NU—JIEILDIT
SV B A DESE T RAFZEIC ISV TIE, Flx DK
TEIEIC R LT, AETOERRIEE & KIREN
TOEREEOMGRE, =a2—F /L%y hU
— 7 THE S, B0 72 ASHESRIRE I
%LU TCKIBWN CTIE LWEE E 2 HER T
L, BIEFEICLVHEND D.

2) WRHTIEIC X B KBB4 2 He
B DTN R DG W o (BLHRRS Ok E
T, AW B ERO%, kA 5T 5
HNAEI O K& ST L D250 &, &k
H0 7 Q- o BRI~ 3 I DT
a5,

3) GPU (mifgisidsfE) #fiH L <, —
WAZH W BTV B KB R O BUER R &
KIAFAFE U C el 2T 2 FiEIC &
O, B - BEEVE - mEvEHE CRAET D
WKL C, @l S s B BUE AT A A
v, W E T — RZ EB L&
I DOBABERAT 2TV, WRIROZIC & 570
FECOHSE OREDELZ T 5.

4) 77 v 77— MERT DEMT), H
W77y 7 — s OMEERO R
Hrexsakole, 7— NEY OFHEEZ T
RFRAT R REH &L 0 G ek 72 VW5 &
AHFIEERNTC, FET - A b= A
XA <.

5) 77— MNOER AR E L, DI
ERENT S8R & B Lo iR =7 v
(MR REENE) & LT, MIROBEFIEIR
ZWEICE D O Z LN TE 5 FAVOR
(Fractional Area Volume Obstacle Re-
presentation) & /KifiiB#RZ VOF (Volume
Of Fluid) &z HEFIHAT 5.

6) 777 — MIERTHEEIDK
HERBS LT 7 v 77— FO@hiEERT
— 2 LHEH RIS L DR A L - AT S

4. WFgERkE

WEERA%, WRIEREZ L LI, =2—7
IVF oy BT — 7 IERWRNTIEIC L0 By~
BA5TIT2 50 T AX A LK THlES
LT,

FER, WEATEIC XV, BbH TR
R X 2 I oo ARUE B PR HE T &
TR D ETREMEIC DUV TREEF LT=.

F 7o, B - BEEVE - MR K0 R
T AHEPICRE LT, GPU (FE{RALERAER) |12
X0 &l S E R AR AT TR A W
T, WRESHE+ 7 — A ELB S THE



B DOEAESENT 21TV, WIROEBIIZ X D)
TOBEP DOEED AL 2258 LT-.

35 o
’
r 4 ’
r=0.91 for . L
2 o CaseA 5 .,
® CaseB ’
e o
—_ e
E o%e oo
= 17 .‘@%
: *
2 e
[ 0+ . o
=2
2 0
I/I o]
1 e
o r=0.99 for all Ttraining Data
Py Learning Number = 100
#
2 1 1 T T 1
-2 -1 0 1 2 3

Tsunami Simulation (m)
M1 HEESHhDEESE
BUEEE = & D Hek

X2 EfEMATICBTS 77 v 7 — b
B OFER 7 MDA F v F g B

13, ==2—I Xy FU—2ZEIZLDY
HEESNOEEmE, BEMIZY I 2 b—1h
SR OBRMERmZLR LIZbLDT

HHN, METRLS —ELTWDLDRDN5.

VT NEA DO RN AT, sk
B2 577 v 77— FOMHREEZRETL
7o, Tebb, ERUEIZ IS B E 2 Eh A
AT COWRENT, B - 7T v S — b
TEE) O KPR BRI L A H0R, TR - RS
WO EAERMENT 2170, 1) 77— b Ok
WA DR & B IE LI EAK EE W,
7= NARMR & PRSP & R o B R,
BLOERBE oMY, 2) MREBENT 5
R L L7 LT e 7 v (RSN S
k) 1T X2 AL G AR B I K %

VB COENFEENT, £, 77 v —
N OBHA~DOFRE I K DT — ¥ OB
{1 o7,

X 2 \ZEEfTIC B D 7T v 77—k
BHEOWEERT hLOAF YT gy Mg
AT KW, ERTEHER T, N7 RLER
R LT SEIUTIREE, T 7 OFRIK A OREEI L
JER (R BEARRHNE) 29, Fiz, K
O CTERLIZEARDOE Y IR E ST
DHIBEE - TH D, 29 LIk BRIk
EEFERLRL, BO—ERR 65 &
ZHEDOT=. DK D IR EER AR E T L
VT, BEEb Rk OF%E S AIRRIC e B .

5. TR mICE
(WFFEEE, WFFEHE R ONEEEITIEE 12
(=S

CMERERmSC) Gt 14 1F)

1. ARFFHE—RS - B0 - Rvusemd - &k B
A - EE, EEEEIROEROEE) A
BELT2T7 777 — b OBRBEISEIC
B9 2 Bfifiitlr, HARF iR B3 (M
TEBRTE), 67 &, s s 97, &HiA,
JOI JST. JSTAGE/jscejoe/67.1_619,
2011.

2. WHBE - /NEFHZE - B B - & 2
A - Clive G. Mingham, /v 737 2 -
T3y M EEIC K D HRAEREEHR, TR
Foam o B2 (MR, 675,
pp.92-105, A FHiA, doii10.2208/kaigan.
67.92, 2011.

3. Mase, H., Yasuda, T. and Mori, N.,
Real-Time Prediction of Tsunami
Magnitudes in Osaka Bay, dJapan,
Using an Artificial Neural Network,
Jour. Waterway, Port, Coastal, and
Ocean Eng., ASCE,pp.263-268, ##if,
10.1061/(ASCE)WW.1943-5460.00000
92, 2011.

4. Mori, N., Takahashi, T., Yasuda, T. and
Yanagisawa, H., Survey of 2011
Tohoku Earthquake Tsunami In-
undation and Run-up, Geophysical
Research Letters, Vol.38, &4, doi:
10.1029 /2011GL049210, 2011.

5. Kimura, Y., Yamakawa, Y. and Mase, H.,
FIELD SURVEY OF SUFFERING
APPEARANCES DUE TO TOHOKU
EARTHQUAKE TSUNAMI, Proc. of
6th Int. Conf. on Asian and Pacific
Coasts (APAC 2011), ##:%E, pp.83-90,
2011.

6. Kimura, Y., Inui, M, Nakayasu, K,
Yamakawa, Y., Hiraishi, T. and Mase,
H., RISING SEAWALL FOR PRE-




VENTION OF TSUNAMI AND
STORM SURGE, Proc. of 6th Int. Conf.
on Asian and Pacific Coasts (APAC
2011), #EHHE, pp.1575-1582, 2011.
7. I, RARHLOT I HE IS L D R
KERRIREZBS —MiE - HrEEH
BHIR I 2 T— OREMITY=- T,
RS, ARilE, pp.82-84, 2011.

8. Kl - rp Bl - Ok Bl L, BEORHENE
FAERFICB T 27 7 v 77— M)
By S D8 THIFIEOBRSE, LRSS
AmOCHE B2 (ML), 5 674, it
A, doii10.2208/kaigan.67.1_281, pp.
281-285, 2011.

9. SOARMET « IARELL « BAS G0N - AT K
W, WHEE IO TR EEBE LT
B - Y - R I 2 L —
va v, AARBRKEFRFINGERSE
TEAEZEAE ) 25 30 &, A HHE, pp. 65-66,
2011.

10. ARFFHE—ED - Bk - ZRva %0 - & (2
N - ZHB - [ EE, EOKFIEL
PN T i A - A s A AT 7 /11T K
577y 7 — N ORRISERT, TR
PR B2 (RS, 5675,
#r5tf, JST.JSTAGE/kaigan/66.811,
pp. 811-815, 2010.

11, ARFFHE—RS -1 35 AR - & 5
AN ZEHBE - %, 7T T —
I RIS 4 D AR E AT E T L O 4
L ORGIE, WERRERE, F 66
%, #weh, pp. 237-242, 2010.

12, ZZHFZ - [ 2, e mae i
W2 U TV A S TNE — AT
El=a—JVxy U=, hF
AR, 5 22 &, 5, pp. 51-61,
2010.

13. Kimura, Y., Nakayasu,K., Morii, T,
Mase, H., Development of new struc-
tures for real-time Tsunami protection
-FLAPGATE and NEORISE-, Proc.
Indian Ocean Tsunami Modelling
Symposium, #HiH, pp.54-57, 2010.

14, AKRBE—RR « BrHEHESE - R — - ZH
AkZE - MM ZE, 7T v — hRAE)
B3I B2 DI « B B3 D AR 52
B8R, mCER RSB S WFZE T AR, 2 53 T,
e, pp.403-416, 2010.

(Fa%R) G2

1. KU, BEREEARCBT 528 06
52 DA M B3 2 AR IR, 7
% 28 B BT R Bl SR FE T iF 9 36 2
HE, 2012.2.22

2. " Esfdg - KIS - Kk EEL L =/ i
BAEMRT 2 W=7 77— SR

ROZEENCET DME, #H 24 PHHEUER
ENFL R Y Y b, BIERBRTHEF
¥ N A, 2010.12.22.

6. HFFCHA

() #FFEfEE

f#E 25 (MASE HAJIME)
FER K « B SSRIFZEAT - #id%
WPEEHEE 30127138

(2) ey
K 22 (YONEYAMA  NOZOMU)
AN KRS - B SRAZERT - HEHE%
e 90371492
R HEE (SUZUKI  SHINGO)
ALK - B SAZERT - Bh#k
e &« 30443568
% 1A (MORI NOBUHITO)
TSR - B SRAFSERT - e
e E &+ 90371476
7MW 357 (YASUDA TOMOHIRO)
TSR - B SRAFSERT - B
e 60378916






