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Tab.1 Sample data for case study
HEA P 5 ) C4R- ) R (%) R (m/s) PR R () T 22 (O A R R (m)
1 2000-01 227. 54 9.69 7.12 —2.82 3.78
2 2000-02 158. 00 6. 64 8. 64 —1.11 3.74
3 2000-03 160. 77 8. 34 8.05 —0.75 3.99
4 2000-04 173.69 6.64 6.41 —0.57 2.25
5 2000-05 205. 62 5. 44 6.02 —0.33 1.68
6 2000-06 157. 88 5. 86 6.34 —0.53 1.91
7 2000-07 224.75 5.69 5.45 —0.42 1. 39
8 2000-08 245. 69 6.29 5.82 —0. 26 1.85
9 2000-09 215. 14 7.47 6.27 —0.67 2.39
10 2000-10 218.29 8.12 6.71 —1.10 2.96
11 2000-11 185. 54 8. 45 7.64 —0.46 3.76
12 2000-12 166. 14 9.51 7.72 —0.52 4.12
13 2001-01 174.75 10. 17 8.10 —0.78 4. 69
14 2001-02 201.53 8. 37 7.42 —0.62 3. 45
15 2001-03 198.77 8. 44 7.40 —1.28 3.66
62
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* 1%
HAR S I [ (4E- 1) A Ee) P RGE (m/s) IR ) 2= CO) AR ()
16 2001-04 183. 94 7.22 6.70 —0.70 2. 64
17 2001-05 160.13 6.53 6.18 —0.52 2.17
18 2001-06 156. 43 5. 36 5.49 —0.23 1.38
19 2001-07 227.14 5.60 5.82 —0.51 1. 60
20 2001-08 183. 31 6.10 5.91 —0.55 1.73
21 2001-09 190. 64 6.52 6.50 —0.50 2.39
22 2001-10 223.96 9.69 6.86 —1.91 3.43
23 2001-11 154. 10 6.75 7.49 —1.97 3.15
24 2001-12 210. 57 10. 18 7.62 —2.76 4.29
25 2002-01 207.09 9.78 7.64 —1.03 4. 25
26 2002-02 188. 82 9.79 7.46 —1.26 4.07
27 2002-03 188. 36 7.38 6.83 —0.97 2.83
28 2002-04 189. 10 7.16 6.08 —0.59 2.11
29 2002-05 177. 66 5.68 6.22 0.07 1.63
30 2002-06 163.52 5. 86 6.12 —0.12 1.74
31 2002-07 176. 56 5.32 5. 86 —0.26 1. 49
32 2002-08 210. 21 6.78 5. 86 —0.20 1.72
33 2002-09 229.28 7.77 6.27 —0.53 2.38
34 2002-10 179.62 8.39 7.09 —0.24 3.25
35 2002-11 150. 49 8.81 7.65 —0.54 3.81
36 2002-12 200. 75 8.00 7.34 —2.20 3.21
37 2003-01 140. 63 9. 36 7.41 —0.66 3. 67
38 2003-02 170. 30 7.50 7.35 —0.42 2.98
39 2003-03 187. 27 8.18 7.12 —2.07 3. 10
40 2003-04 212.69 6.37 6.79 —0.51 2. 40
41 2003-05 185. 38 7.15 6.12 —0.09 2.09
42 2003-06 157. 37 5. 86 5.96 —0.12 1. 69
43 2003-07 182. 68 5. 74 5.73 —0.19 1.52
44 2003-08 221.16 6.55 6.03 —0.77 1.91
45 2003-09 183. 94 7.69 6.08 —0.53 2.31
46 2003-10 163.12 8.29 6.85 —0.72 2.96
47 2003-11 244. 60 9.75 7.07 —2.54 3.47
48 2003-12 210.08 9.67 7.87 —2.43 4.23
49 2004-01 184.63 8.74 7.08 —2.20 3.30
50 2004-05 177.57 6.09 6.31 —0.38 1.97
51 2004-06 150. 02 6.01 6.21 —0.22 1.79
52 2004-07 175. 35 6.00 5.78 —0.81 1.52
53 2004-08 164. 68 6. 80 5. 88 —0.58 1.74
54 2004-09 229.42 8.07 6.18 —1.48 2.41
55 2004-10 224.93 9.50 6.79 —1.18 3.22
56 2004-11 203.55 10. 31 7.65 —0.92 4.25
57 2004-12 201. 30 10. 26 7.65 —1.20 4.27
TE KU L IE G 1 o 2 7% 5 8 25 O KSR 8 5 08 T TR =2 2%
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Fig. 4 Training results of network 1 and network 2
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Tab.3 The comparisons among the training results of two net-

works FIH Bk TN GG 3R E R4 S50, 3 % 1
M REBE () HXEEREZE () B JE 10 AREARBE FEAT T LT , 25 5 43 3 51 F
2 ) 2
AR PR AR FHEY =AM,
4% 1 3. 20 1.32 4.07 1.79
R 2% 2 2.57 0.61 3. 47 0. 66

F4 WEIRMER

Tab.4 Simulating results of network 1

- N N AR I8 g T A JE A JE AR & 301 750 1
S A (m) T E (m) AR 2 (V) A () A () AR 22 (Y0)
48 4.23 2.90 31.43 7.87 6.71 14. 64
49 3.30 2.52 23. 65 7.08 6. 85 3.29
50 1.97 1.78 9. 81 6. 31 5. 84 7.52
51 1.79 1.76 1.67 6.21 6.03 2.79
52 1.52 2.02 32.73 5.78 6.98 20. 84
53 1.74 2. 41 38.81 5.88 6. 54 11.27
54 2.41 2.97 23.23 6.18 7.02 13.55
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o PR = FEA I = P A U e TN A N R FEA & 48 T AR JiE] 447 950 0 (L
S AE (m) B AE (m) HHXT R 2E (00) SCAE () B AE () AR IR 2 (VD)
55 3.22 4. 00 24. 32 6.79 7.57 11.57
56 4.25 4.58 7.73 7.65 8.07 5.38
57 4.27 4.21 1.43 7.65 7.26 5.11
BiA 2. 87 2.92 19. 48 6.74 6. 89 9. 60
bR UE 2 1.06 0.97 12.73 0.74 0.63 5.50
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Tab.5 Simulating results of network 2
B FEAR I = FEAR I = 7 I8 v T FEAS & 4] FEZ JE 1A 7 JE 9 0 A
S AE (m) O AE (m) AR 25 (0) T () T AE () A5 22 (Y0)
48 4.23 4.16 1.79 7.87 7.90 0.45
49 3.30 3.58 8.55 7.08 7.31 3.21
50 1.97 1.87 5. 40 6.31 6.14 2.75
51 1.79 1.91 6. 44 6.21 6.27 1. 00
52 1.52 1.68 10.78 5.78 5.87 1.56
53 1.74 2.52 44. 66 5. 88 6.59 12.11
54 2.41 1.89 21.66 6.18 5.63 8.83
55 3.22 3.34 3.86 6.79 6. 64 2.21
56 4.25 4.55 6.94 7.65 7.85 2.61
57 4.27 4.25 0. 42 7.65 7.58 0.96
PIE 2.87 2.97 11.05 6. 74 6.78 3.57
FRUE % 1.06 1.07 12.53 0.74 0.79 3.62
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deficient wave observation
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Abstract: The complete wave observation is very important for the design of coastal and ocean structures.
First, the process of establishing a wave prediction model based on artificial neural network (ANN) tech-
nique is described in detail. Then, two models are established and verified by employing historical observa-
tion data. Comparisons between the results of two models show that the training results of two networks
match the samples well and network with single output is better than network with multiple outputs. Owing
to its simplicity and acceptable accuracy, this model can be used as a new tool to obtain the lost wave data in
observation.
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