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Distribution characteristics of near-shore wind parameters
considering wind-wave coupling
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Abstract: To investigate the distribution characteristics of wind parameters near shorelines, a two-dimensional
geometric model is developed using computational fluid dynamics (CFD). The study employed the SST k- w
turbulence model and a multiphase flow model to simulate wind parameter distributions under the influence of
two-dimensional wind over calm water. The effects of fetch distance, water depth, incoming wind speed, and
underwater terrain slope on the distribution characteristics were analyzed. Results indicate that for fetch distances
belowe 60 m, wind speed near the water surface exceeds the inlet wind speed, demonstrating an acceleration
effect. Beyond 60 m, wind speed increases with height until stabilizing at a specific elevation. Terrain slope
variations exhibit negligible effects on wind parameter distribution, while water depth shows strong correlations.
Deeper water leads to a nonlinear increase in gradient wind height and significantly alters wind speed profiles.

Although inlet wind speed does not affect gradient wind height or wind structure, it does impact the near-surface
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acceleration effect.
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Table 1 Comparison of calculation results under different fetch distances

7% SRR B /m AR/ (m-s™) g R (U/U,) 7o B A i3 B /m
5 5.47 1.09 7.46
40 5.25 1.05 12.54
100 5.12 1.02 16.61
140 5.11 1.02 16.61
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Table 2 Comparison of calculation results of different water depths at 140 m

KB /m AR E/(m-s™) JmE R (U/U,) Ao J3E XL 85 B /m
5 5.06 1.01 18.39
10 5.08 1.02 26.61
15 5.07 1.01 27.71
20 5.05 1.01 26.80
25 5.09 1.02 28.56
30 5.10 1.02 28.98
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Table 3 Comparison of calculation results of different inlet velocities at 150 m

AT #E/(m-s™) I KHEE/(m-s™) g RE(U/U,) 76 B X i3 B /m

5 5.08 1.02 11.52

10 10.14 1.01 10.51

15 15.11 1.01 9.49
20 20.15 1.00 9.48
25 25.26 1.01 9.49
30 30.17 1.01 10.51
35 35.39 1.01 11.52
40 40.38 1.01 9.50
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