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Improvement on Tidal Current Prediction at the Hinoyamashita f

Tidal Stream Signal Station

Satoshi SATO*

abstract

The Hinoyamashita Tidal Stream Signal Station has been predicting the next day’s tidal current

at Hayatomo Seto in the Kanmon Strait, to provide vessels with precise information of the tidal

current. However, the prediction is not so accurate, because the present method of the prediction

was developed for an old computer of very slow cpu and very small memory. In this paper, a new

method of prediction is developed, which is improvement on the present one. And I present it is

remarkably superior to the present one.
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Table 1. Harmonic constants of northeast component of the ADCP data.

HBTH5.
K 2\ EIRAS 5 T D 19944F 14 ] D 7 —

SYMBOL H(CM/S) K(DEG.)  G(DEG.)
SA 5.25 302. 06 302. 43
SSA 2.7 192.56 193.30
MM 3.75 196. 51 201. 41
MSF 4,45 220. 56 229.70
MF 2.28 240.77 250. 65
2Q1 0.64 299.12 283. 84
S1G1 2.98 106. 71 92.08
Q1 5.17 331.30 320. 92
RHO1 2.40 292.93 283. 21
01 34.57 338. 81 333.33
MP1 4,31 152. 21 147. 47
M1 1.81 44,83 44,30
CHI1 1.36 315.71 315. 87
PI1 0. 51 50.72 54. 01
P1 10. 31 1. 61 5.28
S1 2.00 249. 43 253. 46
K1 46. 40 11.74 16. 14
PSI1 0.91 331.74 336. 51
PHI1 0.43 269. 37 274.51
THE1 1.98 52. 06 60. 71
J1 0.68 130. 28 139..58
S01 6.63 234, 48 248.03
001 0.87 74.74 89. 02
0Q2 0.42 146. 53 130. 67
MNS2 2.37 255. 39 240. 27
2N2 2.84 57..51 46. 63
Mu2 9.72 280. 38 270.16
N2 23.58 71.64 65. 67
NU2 5.76 84. 26 78. 94
0P2 1.64 175.98 174.17

SYMBOL H(CM/S) K(DEG.) G(DEG. )
M2 133. 34 88. 88 87.80
MKS2 2.14 247.24 246. 91
LAM2 5.63 114. 41 117.57
L2 8.26 109.19 113.01
T2 3.78 129. 85 137. 54
S2 47.95 113.50 121.56
R2 1.30 222.98 231.42
K2 16. 96 111.45 120. 25
MSN2 2.43 334.76 347.72
KJ2 1.02 237.37 251.08
25M2 3.60 352,73 9.94
M03 8.43 346.74 340.18
M3 0.82 18.09 16. 48
S03 4.00 8.08 10. 67
MK3 5.95 12. 41 15. 74
SK3 2.88 53.63 66.10
N4 2.69 310. 37 303.32
M4 7.07 330.73 328.58
SN4 0.28 200. 02 202. 11
Ms4 4.97 343.94 350.93
MK4 1.51 134. 89 142. 62
S4 0.55 335. 42 351.56
SK4 0.12 57. 24 74. 11
2MN6 2.14 122. 11 113.98
M6 3.13 187.22 133. 99
MSNE 111 104. 29 105. 30
2Ms6 4.16 170. 86 176.78
2MK6 1.88 165. 57 172.23
25M6 1. 44 174.19 189. 25
MSK6 1. 44 178. 48 194. 28
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Table 2. Angular frequencies of 31 components for Method-2. unit : degree/hour

1.016 1. 560 2. 125 5. 200 12.927 13. 399 13.943
14.570 15. 041 15,513 16. 057 27. 342 27. 968 28. 440
28.984 29. 528 30. 000 30. 544 31.016 42.927 44, 025
45, 041 57.968 58. 984 60. 000 72.070 74.179 86. 408
86. 952 87.968 115.936
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Fig.10 Power spectrum of the ADCP data.
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Table 3. Comparison among the precision of three prediction methods, the present method, Method-1, and

Method-2.

rms of difference from

Method the measured speed

the number of predicted speed which is
over 0.5 knot faster or slower than

the measured speed (total number : 30,203)

the number of predicted speed which is
over 0.5 knot faster or slower than

the measured speed (total number : 30,203)

present method

28.818 11,124 (36.8%) 2,080  (6.9%)
Method-1

19. 587 (16.8%) 521 (1.7%)
Method-2
(e=0) 19. 592 (16.4%) 482 (1.6%)
Method-2
(e=1.3e79) 17.551 (11.9%) 406 (1.3%)
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