TR R B KA JEFT AR 55 50 5 B Rk 19 4 4 A
Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 50 B, 2007

Za1—JIbRxy b= ZBVEXIRERAD ) 7 IV A LERTH

P 2 - eI B - 2H B - il AT

*FRAET RNNVA RV Y a—23 X (#)

C = |

AW, MEREBROBFE OB T —2ZHNT, U7 IVEA LTRRIENICOKET S
2 TS 2 FEME 217576 D TH B, TTTIE, REEHE ORI o1& Ml
L, KODOEAKEFABREETRERZTERS PHTEVRATLELT, Za—F)bxy FT—
JREMTZV 7 IVAA LR TIEZIO o Tco TORE, (1) BB FIICHYS %y
FU—=2&, hEEZZ Y FOED 10, FEE = - OICEBIED tansig B, HfEL =y
k DISEEA linear B KT &, (2) BHLHC, —a—T)hFxy FU—TIC KB5S
JUMEO TR E S I 2 L—ya YRz LI L T A, MBERRL—ETS2L, 3
5 HiFIC BT B5H AR PIT2 X L2 —F )bk y hT—21E 5 %<

KRET B T bbb o T,

F—J— R @ —a—I)xy FU—2, U7 EALTH

1LIELC®IC

VTR, me e R & T e i R 0O BRI R VR
T3 EeEHENTVS, BlREEICHEEZ G OHE
W, ML RESEZOT, HENE L EEEED 2
FEOHENEC D, [BTOHRME TR, HALHED
Rk 4 ISR 2 TR I O M EE £ 5 )L & REE U Tt
YIal—varvEiTYy, TNL5OEREREOT—4
N—ZEZFA LT, HENEEIZGE, #EINE
FAEE Y —F 2 — RIZELIAVHIEBICNd 5 3HE
MRZBOCHLT, PTHINZHBEOEIZTHRT S
EDTH %,

H TG A & UCRFIR AL (66 THIX) TH
D, MEMEOREZEETESZEMM LI NTY
R0 AL NEEB R ARBE N OKETIE, BIEOF
EF TR LI D % 1, T DRI 7z H %
WMeGs N TENL, BEEHEEDZ WVITEEH
HEBIFENREHYNCHET H T ENTREL 1B,

LM 5 (2004, 2005) I&, KRITOTHMEZMTIT %D
DL LT, HEBEREBOBEFEOBMT—2ZHNT,
U7 IR A LTREGENICREST 2 3z FHld % F

HEORFEZ LTS, AWPFEE, ZHSEDWIZEE HIY
BECTHSA, REHREORRIE X T ORI
HU, KDREKEAREETRZ TIPS TS
VATLELT, Za—Ixy FY—FIZERTS
U7V AL LR T HEOREZIT5 8D TH %,

2.Z21—JIbRy bT—UDEE

21 ETIVOBES K UGB

A DR DN RANEE > R 7 LM 5 53 BOL R #2175
THD, EE#EEER> TS, Za—F )%y hJ—
JIERALEE, 75 Lo zE 7L e L
EDTH2, NEHOMEMIE (ma—1>) OETIV
ZHWEANLY AT LIFZa2—H, —a—H0YDAL
EFNVIEIZ Y b EEEN B,

37— 2HORREGRDARHMET, AHIIBEZRD
Tul S MEEAREETHZGERE, =a—F)
Fw RNT—=2 TRy b EYTFRATHETDT,
DIRLAEICL D ZOMEEZZ(EE, AR
ZEB{LT B EHAEETH D, Lizh>T, v b
U— IR EKT BT T ST LMEBRNE I ITD
n, KRGO DR R T — 2 Z NPT % | THr

— 527 —



Input Pattern

Input Layer

Hidden Layer

Prediction

Output Layer

Fig. 1 Layered neural network

HTHNTH %,
BFETEONHE T a—J )by FT—7ZIGAL
TeWgRIC I, IRAPRERIC 38U B Ml Bk ) D e A
T, AP O e TERHE , T Ty JHE T
28V RRTAT B R R O RE (BIAIE, WS | 1994,
2005), #INLT# (Deo, 1998) i iR T-#l (Deo, 1999)
FENDH %,

22Z23—35)bRy bT— DERK

Za—uTHEHEAVWLONZETIL (=v M) i,
ZAN -1 v RIERICHR L E N BT IV
Mwonzd, 2= MG HBHEICRIGT 28 (&
TFR) THEEN, BERE—AHAKiEbb, 2=y b
WKODER>TWVBRY T FANSDANESIX, HDE
B (FEEWE) ZhFoNmEI N, X 5ICHMENE
Lilhnie@imzoa=y MicAfEN%, 2=v k
FIEEEBICIS Ul R 13 %,

ZExy FT—=2IcB3 532y FOISEHEEE L
T, LELIEHVWENZDREYTEAL RBKTH %,
VUL FRHICE, AN 0~1 D log B A
-1 tangent BINDH B, ZEXRY FT—7I1ICBVT,
BEOEN Y TEA RZa—aryDgE, v hJ—
I OMITENFIREND, ZDTD, BB
Za—OYICHWENEZ EWH B, THICEKD, XY
FT— PV OMNWMERE L 5%, HEOIEHICIE, Figl

iy U= REHVWEN S,

23 FR]E

BEEE Xy v U—2ik, ANE, HRE, hED
57%%, ANBICEZBND T =21, AJSx—V
LIEND, ANRE—VERIFIC, FEOEHEL
TEELVWHIME BEES) 252, xv FU—7
MOEDHNESLAEIMESLDRERT 4 — F)N\v D
TBHLICED, BAIMESITEWVENTE KSRy
U=V AT ZEHEND D, FHICKSTEDS
N5, BEmELMECEAONS, Ny T
087 =23 3T 5 LB & 28EDC L TH
%o

AWIFETIE, AN 2—2 & U THRIORTHIESE
B R B S E AT iR B TRl E B 25 2
LD T =2 EANVD, HIMEE LTIE, KEREBEA
D1 DODONRUT, BBV, ZHIFICET B RAK
i FRELETNEZHAVS,

Ny 7 7anyF—=yar 73D AL E L O
HNH 2N, ROEBMANy IO - g vy
B N7+ =< ABH (R bT—T e 2=y
M OB O B MR R T 5 EE
DEFTANCRREE DO HEA L BMEZ B S 5 A T
b5,

AL T, BUE RE LTI 5D < s F

— 528 —



TNWIAYXLTH 3 HREAEED S B, Levenberg-
Marquardt i (LM i) ZHWT, 8 0EEEEX %,
Za—I)xv hT—=7 DA X SR ED—
DI, WY (A—N—T 17027 BB FENS,
TR T — 2ty Mt T 2 MEENE KD
E, FHOF =2ty MR L THhZ> TEENKE
{288 TH3, ~RELOKBHEE LT, 7Y
fF1k & EREZ VW5,

B IR, FIAAGER T —XE23DDY T
oy MR EIT %, 1DOHOY Ty MEAIET —
2Ly FTHD, Xy FIT—7DHIFICHNS, 2D
Hov 7ty hENVF—yarysy—&2ty hTH
5, NUT—varyr—xty Maxd %382, Jl
T — Xty MRS 288 LRI, FlBo ¥
T — AFICHEERDT D, 2w T — 7 IR
T—RLy MZA—=NN—=T v FLIHEDHZ &N T—

Yavr—Zty McRTREEZEMLED S, Z
TC, N)F—=varyr—=2ty MW 5EEN R
INCTZ o Te L BICHIMZEIEE R 5.3 DHOT T Y
METRALTF—=2ty b TH S, JlEHPICEAVZY
W, 2y b= DOZYN AT B T2DICHN S,

EAHEEIC BT, 2y MU= T3EO 5
MTHENNTr—<ABKIC, *v FT—TDEH
D2 | EMZ B LICK>T, ~RIELOIBE
79, BEMbE Nz ERETE & U T Bayesian £
b5

AT, HWVWET7 =AM b7
2w BT 7% < TH BU Baysian IEA{EEZ W5,

3. Z2a—JIbxy F—JICAVWRERERR

3A VT IR A LERTFR
AR THRET Y 7V Z A LEETHIE, KR

135
Longtitude (degree)

140 145

Shinj'ahama

Kénsai i :
tntAirport Q7 T

50
S 45 4
o
3
o
g 40 |
35
30 o
~"125 130
35.0
34.8
34.6 -
o
1
[o)] |
o s
Z 3444 oo
v :
3 ‘
2
= |
= 342 P L
340 :
33.8
o & : :
33.6 T T r T
1344 1346 134.8

Oceanographic O" »
Observatory:

T T
135.0 135.2 1354 135.6

Longtitude (degree)

Fig. 2 Map of Shirahama Oceanographic Observatory and tsunami forecasted locations
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Fig. 4 Simulated time series of tsunami at Shirahama Oceanographic Observatory and sea level falls and rises at five locations
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Real-time Prediction of Tsunami into the Osaka Bay by using Artificial Neural Network

Hajime MASE, Jun-ichirou KAJI*, Tomohiro YASUDA and Tomotsuka TAKAYAMA

* Chiyoda Advanced Solutions, Japan

Synopsis
This study examines the validity to use an arifidicial neural network (ANN) for the prediction of tsunami magnitudes at several
locations in the Osaka Bay by using observed water surface elavations of 20 minumites, at the tower of Shirahama Oceanographic
Observatory. The tsunami data used as training and test data for ANN were simulated for different fault models considering
tsunami source non-uniformity. The linear activation function was found to be a good choice for output units and the tangent
sigmoid function for hidden layer's units. For the training of ANN the Levenberg-Marquardt method with Bayesian regulation
were employed. Outputs from the trained network such as the first and the second sea surface falls and rises well correspond to

the results of tsunami simulations at each location and all five locations.
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