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Abstract

Using ship observations from various sea areas throughout 2021 and the NCEP global wave numer-
ical prediction, an objective and quantitative verification of the wave direction was conducted with
respect to different forecast times, areas, months, initial times, and directions. The verification re-
veals the following. In the South Indian Ocean, the South Pacific, and the summer half-year, clockwise
forecast biases occur more frequently; in the tropical Indian Ocean, the tropical Pacific, and the
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winter half-year, counterclockwise biases are more common. Errors in spring and autumn are lower
than in winter and summer. For westerly and southwesterly directions, the forecast errors are mostly
counterclockwise, whereas for other directions, they are clockwise. The largest errors occur for
northerly waves, and the smallest for southerly waves. For different forecast lead times and initial
times, the wave direction errors are similar, so their influence can be disregarded in practical fore-
casting.
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Table 1. Statistics of wave direction forecast errors for different forecast lead times
%= 1. AEMIRFMFCRETIRIRESITE

WX PERE PSR ZE RIEIRHEZE WRE T2 LA i 0of R 72 A B

24 h 1.83 39.11 59.13 3497.02 -1.02 19.78
48 h 2.33 39.27 59.38 3526.48 —0.82 20.09
72h 1.68 38.56 58.36 3406.17 —0.69 19.56
96 h 2.31 38.828 58.61 3435.48 —0.75 19.74
120 h 2.54 39.389 59.50 3540.57 -1.30 19.85
144 h 2.58 40.70 60.463 3656.41 —1.07 20.92
168 h 0.78 40.92 60.22 3626.86 -2 21.91
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Figure 1. Verification statistics of wave direction errors for different sea areas
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Table 2. Verification statistics of wave direction errors for different months

* 2. TRIRMHRERERKGITE

AR FEAA KL PR E IR IR E B 77 R B
1 9722 —4.39 42.19 61.93 3835.91
2 7766 -11.05 38.85 58.23 3391.13
3 11,224 4.35 38.43 61.41 3771.76
4 6323 —2.31 20.33 32.44 1052.07
5 10,270 10.91 41.52 62.68 3929.05
6 9903 7.99 51.91 71.83 5159.93
7 12,990 -7.14 44.06 66.53 4426.09
8 8761 20.11 45.17 63.84 4076.05
9 9901 6.48 33.16 50.99 2600.37
10 9552 —4.72 38.60 58.38 3408.72
11 8762 14.87 35.90 51.25 2626.62
12 8843 —11.69 35.90 52.70 2777.43
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Table 3. Verification statistics of wave direction errors for different directions
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AR K FEAR L PR E RRSE NN BT R IR %
0 57,065 2.15 39.43 59.30 3516.92
12 57,064 1.90 39.71 59.67 3560.23
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Figure 2. Verification statistics for wave-direction errors for different wave directions
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