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Study on Estimation of Coefficients of Prediction Equation for

Typhoon Tide using Numerical Simulation

Koji ASAI (Division of Civil and Environmental Engineering)
Yuki YANO (Chugai Technos Corporation)
Fusanori MIURA (Division of Environmental Science and Engineering)

Seto Inland Sea side of Yamaguchi Prefecture is suffering from typhoon tide. To prevent or reduce human
damages caused by typhoon tide, to make an evacuation behavior is important action. To make an evacuation
behavior effectively the typhoon tidal level should be predicted previously. In other words, the typhoon tidal
level prediction system is necessary to support the evacuation behavior. Miura presented the typhoon tidal level
prediction system, and in this system the prediction equation for typhoon tidal level is used. This equation is
algebraic and includes two parameters. In this study, the coefficients of this equation are estimated by utilizing
the numerical tidal simulation in order to enhance the Miura's system.
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Fig.1 Schematic flow to determine coefficients of tidal

height prediction equation
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/NEFE 2.437 -0.35 3.407 —0.146 4913 —-0.567 4.160 —-0.356 4.303 0.047
FEB 2.080 -0.352 2.796 -0.357 3.791 -0.342 3.293 -0.350 3.635 0.063
=HR 1.613 -0.551 2.807 -0411 3.081 -1.109 2.944 -0.760 3.321 0.249
& -1.316 | -0.719 0793| -0873| -0.149]| -0768 0322 | -0821] 3671 0016
T -0.51 -0.493 0.831 -0.572 0.366 -0.496 0.599 -0.534
* -0718 | -0.492 0613| -0526 0.138 | -0.483 0376 | -0505
i 0.973 -0.185 1.610 -0.220 1.368 -0.196 1.489 -0.208
LTE | 0678 | -0.109 1.152 | -0.127 1038 -0.108 1095] -0.118[ 2556 0.106
p=iEd| 2.384 -0.355 1.606 -0.624 1.967 -0.502 1.786 -0.563 2.876 0.291
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Table 4 Estimation of coefficients (Ube)
(@) Collation between observed and predicted values

AL 4R DB 2 LB RS R SR (= & H BE (i
FE =& | casel | case2 | case3 | case4 | case5 | case6 | case7 | case8 | case9
{EZ [ 092 [ 088 | 087 | 346 [ 088 | 064 | 1.73 | 1.27 | 0.92 107
99185 R? 0980 | 0.982 |0.934 [ 0.302 | 0.983 | 0.939 | 0.946 | 0.957 | 0.966 | 0.962
i | O [©) O X o A x O (0] o

Table 6 Estimation of coefficients (Tokuyama)
(a) Collation between observed and predicted values

SV R OD % AR RS IR SR (< o D AT
Ll =385 | casel [ case2 | case3 | cased | caseb | caseb | case7 | case8 | cased
fEE | 102 | 098 | 047 [ 129 [ 107 [076 [ 1.18 | 077 [ 1.01 | 089
99185 | R? |0.807 [0.705 [0.713 |0.498 |0.547 | 0.667 [0.239 | 0.675 |0.462 | 0.592
i | O [6) A A A o x [e) A A

fEE | 124 | 104 | 158 | -548 [ 1.08 | 115 | 2.99 | 206 | 1.42 | 168
04165 R? [ 0904 | 0.913 | 0.794 | 0.417 | 0.912 | 0.808 | 0.827 | 0.856 | 0.875 | 0.868
i | O (@) A X (0] [©) x A A x

% | 1.09 1.46 0.70 1.86 157 114 [-0.11 | 1.15 142 1.31
04165 R? [0.923 |0.279 |0.297 |0.244 | 0.120 | 0.184 | 1.296 | 0.205 | 0.337 | 0.004
| O x X x x X x X A x

fEZ& | 133 | 203 | 057 | 1.00 [ 1.84 | 044 | 1.25 | 1.05 | 087 | 0.95
04185 R? 0.779 | 0.538 | 0481 | 0.121 [ 0.780 [ 0.495 [ 0.517 [ 0.566 | 0.617 | 0.595
il A X A X X X [e) A o A

&= | 091 072 | 035 [093 | 077 [056 | 087 | 057 | 072 | 0.64
0418% | R? [0.583 | 0551 [0.553 | 0.494 |0.506 |0.540 |0.315 | 0.542 | 0.484 | 0.519
Effi | A A X A A A A A A A

(b) Relative error of maximum tidal height
BRRZE DB RE r (ZLHEHE

(a) rmestimated by back calculation
BABREQERRE Z& HEF

FE =35 | casel | case2 | case3 | case4 | case5 | case6 | case7 | case8 | case9 geA1l] Z#5 | casel | case2 | case3 | cased | caseb | caseb | case7 | case8 | case9

99182 r 9.05 7.58 | 25.94 | -60.22 | 10.07 | 68.69 | -37.6 | -16.12 | 13.73 | -1.21 99188 |— r —-8.04 | 10.35 | 128.38|-16.75| 1.14 | 40.75 [-22.29| 3941 | 6.48 | 22.82
i | O [e) [e) x [e) x x X [e) x B | x o x x o A x A [0} o

168 r -10.74| 3.96 | -25.86 | -99.54 | 0.61 158 | -61.1 | -44.06 | -19.7 | -31.91 04162 |- r 3.12 |-11.73| 83.17 | -40.3 | -25.57| 11.1 [-60.62]| 10.35 | -25.06| -7.3
ETHIEE [e) X x [e) [e) X x x x i | O x x x x o x o x x

04188 r -6.08 | -70.11 | 162.21 | 45.47 | -59.92 | 239.12| 18.39 | 39.8 | 65.88 | 52.9 04188 r |-20.05| 43.52 [196.09| 11.05 | 34.58 | 85.87 | 6.62 83.5 | 42.29 | 62.99
Bl x x X A x x (o) A X A BTl | x A X [e) [e) X [e) x A X

Table 5 Estimation of coefficients (Mitajiri)
(a) Collation between observed and predicted values

AL 4 OB 2 LB B R MR (< & B BE{f
ZER =385 | casel | case2 | case3 | case4 | case5 | casef | case7 | case8 | cased
#BZ | 112 | 091 | 068 | 226 | 093 | 041 | 141 | 1.02 | 072 | 085
9918% | R* [0551 |0.625 [0.625 [0.058 |0.626 [0.384 |0527 |0.614 [0.517 [0569
SHE | A [e) A x [¢) x A [¢) A A

Table 7 Estimation of coefficients (Iwakuni)
(a) Collation between observed and predicted values

SEANE 48 0D % SABBB R BRI & DR
HE Zi#5 | casel | case? | case3 | case4 | caseb | caseb | case7 | case8 | cased
g | 222 0.84 0.61 140 0.85 0.78 1.09 0.89 0.23 0.93
99185 R? 0.255 | 0.123 | 0.576 | 0.464 |0.156 |0.942 |0.004 [0.233 [2.091 [0.178
il X X A A X X X X X X

#BZ | 146 | 141 | 113 [ 357 | 146 | 1.11 | 315 | 1.81 | 1.64 | 1.73
04165 | R [0.889 [0.825 [0.784 |1.977 [0.816 | 0.072 | 0.480 |0.739 |0.449 |0.606
il A A [e) x A x X x x X

#E= | 193 | 086 | 076 | 175 [ 084 | 086 | 1.19 | 1.06 |-1.85 | 1.10
04165 R? 0.682 [0.675 | 0.126 [0.031 [0.704 |0.662 |0.568 | 0.322 | 0.616 | 0.383
il x o x x o x A A X A

#BZ | 226 | 125 | 081 | 125 | 1.23 | 028 | 1.15 | 1.09 | 058 | 0.76
0418% | R | 0775 |0.688 | 0594 | 0.043 |0.665 |0.192 |0.324 |0.520 |0.311 [0.391
il X ) A X [e] X A A A JAN

18 | 1.88 0.68 | 045 1.03 0.69 0.56 0.85 | 0.67 040 | 0.71
0418% R 0216 (0414 10088 [0.135 [0.433 |0.055 | 0.349 | 0.236 | 0.524 [0.261
Rl X A X X A X A X A X

(b) Relative error of maximum tidal height
RAERZE DB IRE - (S HEH

ZHR Zi#b | casel | case2 | case3 | case4 | caseb | case6 | case7 | case8 | cased

(b) Relative error of maximum tidal height
RABREDENRE - 1Z&HEH

EE =i#5 | casel [ case? | case3 | cased | caseb | caseb | case7 | case8 | cased

-5.91 | 29.88 | 80.07 |-29.37| 28.71 | 237.9 [ -8.1 | 22.26 | 79.44 | 50.85

r_|-7505| 825 | 67.17 | -26.39| 4.02 | 19.76 | -9.68 [ 16.3 [-59.98| 10.47
Rl x [e) x x [e) O x [e) X [e)

99185

r
9918% =
“l@m| x [ 0| x [ x o[ x| x[ o] x| a
= r -2093]|-1552| 652 | -854 | -18.21| 9.81 —61.6 [-33.16|-26.64[ -29.9
0416% 2
i x x (o] x x O X X x x
= r -67.36| -2.53 | 57.87 | 152 0.73 |367.19| 148 | 18.96 | 127.62| 73.29
04185

Eaafi] X x A o o X (@) o X X

r_|-57.13]| 4333 | 60.36 | -26.81| 43.1 | 2.93 | 9.19 [ 25.59 [-82.62| 21.96
Rl X A x x A [e) [e) O X [e)
r_|-81.39]| 33.89 | 114.4 | -5.91 | 27.98 | 55.1 | 13.02 [ 47.41 [-46.04| 39.68
ER{ x o x x o A o A x A

04165

04185

%7 A~ AFTATHEHT 5729012, o3k
KHEE & DTN TR HFEAMEZ 5 < L H 2L
7o ZHUC XV 7T ADGAIT TN )5 A3
BRI DT, BESEOBSENOIET T ADFRENE
HWTE B,

TR — SEHIE
SEHI

FEXTRA A2 Z 31T DRI AEHEY, 0% =r<35%D &
Z1IOL L, 3B%=r<60%mD & =iIAL L, r=0%,
B0%=r D& XIX L L. ZOIMEEHEHES T,
S, SR, 8L, CAEO 4 ik onTERE
8 DOREUZ K HIFERER L 0 ABBIE O 24T
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Table 8 Summarization of estimation of coefficients

FEB ZED | casel case2 cased case4 cased caseb case’ case8 case9
O 3 4 2 0 2 2 1 3 1
A 1 0 2 1 1 0 3 1 2
X 2 2 2 5 3 4 2 2 3

=ZHR | =#5 | casel case2 | case3 | case4 | cased | caseb | case7 | case8 | case9
®) 0 3 2 1 1 1 3 0 0]
A 2 1 3 0 0 2 1 2 3
X 4 2 1 5 5 3 2 4 3

il =D | casel case2 cased case4 | caseb caseb case’ case8 case9
®) 3 2 0 1 2 1 2 1 1
A 1 2 1 2 2 1 2 4 2
X 2 2 5 3 2 4 2 1 3

aEH =ED | casel case2 cased case4 | caseb caseb case’ case8 case9
®) 0 3 0 0 2 2 2 0 2
A 0 2 1 1 1 2 2 1 2
X 6 1 5 5 3 2 2 5 2

2 lb— g Tk VAT AOMERE 5 T2 A3

HLETHKE LTO—oDELE LTHIHLTY
5HZEEAME LTS, Lo T, SHRITAIS
DEGRT D ZOFREUZONT, [TBECHIE O 7
FRIE->TH B O Z & TEOHFRAMIC W T HR
FETAMENRD D.

HiEx

ABFFELI DR T IR FE=IC 1T %
FEBREIFFECTE SN TN D . T DOBFEICRATEV
TERTHEERR, MATRK, OHEERRICTRLH
BafLET.

SE3G

1) =R IH RS S AT A ETEH L
Tomii Rl A7 LOBRSE, R ASHE R 7L
WFgEHREE, 2003

2) TR THEZE  ARVRIEROIEELZBE L s T
WIS 2T LOBHZE, SRR L R R F R
TAMFZERME 15, 2002

3) FIATE G 1 11D RIS D5 TS AT L
DOFRS, SERISHEEE L O KPR FHEEE TRt

Table 9 Final coefficients presented in this study

a b
B3 0.991 0.000
/INEFH 3.563 0.511
F& 3.669 0.392
=AR 3.435 -0.199
=1L 3.671 0.016
T 1.21 -0.382
pi" 0.955 -0.382
Ess 2.286 -0.096
ZTFE 1.832 -0.033
=E 4.437 -0.216
&3, 2004

4) IR« @S AT LOBFRICES D5
— RN EERE AR L LT —, PRRITAREE
O R TP e RHE 5w C, 2006

5) Bl 21X, ‘EIRIERT - EIOMSE, p.ol, HiliiEE
Ji5, 2003.

(FR2651 A31 B %)
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