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Table 1 Comparison between observed and calculated wind speeds/wave heights
/ / SWAN SWAN
m s ! m s ! H,/m Hy/m H./m
7209 20.0 21.4 3.33 3.88 3.28
7209 26.0 27.3 6.32 6.77 6.11
7910 40.0 40.3 5.87" 8.78 7.47
8612 24.0 22.8 4.57 4.97 4.66
0908 18.9 18.8 5.38 5.29 5.24
*
5 6 1 SWAN
1 0908 SWAN
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Improvement and validation of wind energy input in SWAN model

JIA Xiao! PAN Jun-ning' NICLASEN Bardur’
1. River and Harbour Angering Department  Nanjing Hydraulic Research Institute  Nanjing 210029  China
2. Faculty of Science and Technology  University of the Faroe Island  Faroe Islands via Denmark

Abstract In order to analyze the simulation capability of wind waves by the third-generation numerical wave model—
SWAN model the wave fields with constant wind and non-stationary typhoon wind were calculated separately. In the
constant wind fields different wind speeds and fetches were assumed and the calculated results by the SWAN model
were compared with those calculated by some empirical wind wave formulas such as SMD method. Accordingly the
applicable range of simulating wave height properly by the SWAN model could be obtained. Aiming at the wave height
overestimated by the SWAN model under high wind speed an amended method for the wind energy input of the model
was proposed by analyzing factors such as the decrease of input wind speed induced by the reference wave velocity and the
saturation of drag coefficient. The calculated results before and after the amendment were compared and validated by use
of the simultaneous observations of wind and wave data. The analysis shows that the calculated results by the amended
SWAN model are quite close to those by the empirical formulas and to the observed data. By introducing factors such as
the decrease of input wind speed induced by the reference wave velocity and the saturation of drag coefficient into the

wind energy input term the SWAN model can satisfactorily simulate wave heights under high wind speed.

Key words wave model SWAN model typhoon wave wind energy input amended wind field drag coefficient





