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NUMERICAL SIMULATION OF THE CHARACTERISTICS OF
TYPHOON WIND-FIELD IN XIAMEN REGION
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Abstract: Based on observed data of typhoons in Xiamen region during 1959- 2008, numerical simulation of
typhoon is conducted using the Yan Meng wind-field model to obtain the extreme wind velocity series. Then,
extreme wind velocity for different return periods is estimated and compared with the statistical results of the
observed data of annual extreme wind velocity in Xiamen region, as well as the current structural code, to provide
more accurate wind load information for the wind-resistant structural design. Furthermore, the effect of wind
direction on extreme wind velocity is discussed in this paper to provide theoretical guidance of choosing
appropriate building direction. Finally, gradient wind level as well as typhoon-governed wind profile in Xiamen
region is proposed based on numerical simulation of the Yan Meng typhoon wind-field model.
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Table 1 Probability distribution of key typhoon parameters
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Table 2 Comparisions of estimated extreme wind veloty
21 under different return periods
' /(i)
10 20 50 100 200
X X Xr
p(X=X;)=F(X;) ) 22.8 245 287 281 342 334 365 37.3 38.0 39.8
Xr 28.9 32.5 36.5 39.8 42.5
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Fig.6 Wind velocity under different return periods Fig.7 Distribution of extreme wind direction in Xiamen area
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Table 3 Comparisons of estimated extreme wind velocity
under different return periods considering wind directions R>Rmax
f(mis) 20 50 100 200 8
[19]
N
11.03 11.82 14.46 13.55 17.03 14.85 19.59 16.15
NNE 12.07 17.79 15.68 20.54 18.70 22.62 21.53 24.68
NE  13.77 21.29 17.78 25.05 20.79 27.87 23.80 30.69 e
ENE 15.78 16.72 20.11 19.17 23.35 21.02 26.59 22.85 Us (8) Zs
E  18.62 14.45 23.34 16.23 26.88 17.57 30.40 18.92 a 4
ESE 19.60 13.64 24.65 15.51 28.43 16.92 32.19 18.32
SE  20.69 16.13 25.68 18.78 29.42 20.76 33.15 22.74 uiz) (Zz (®)
SSE  20.68 15.90 25.64 18.72 29.36 20.95 33.07 22.95 U(Zg) Zs
S 2113 14.58 26.29 16.84 30.15 18.53 34.00 20.22
SSW  11.82 14.80 14.21 17.36 16.00 19.28 17.79 21.19 4 Yan Meng

SW 10.39 9.70 12.33 11.15 13.77 12.24 15.21 13.32
WSW 11.74 10.69 12.92 12.39 13.81 13.66 16.68 14.93

Table 4 Fitting of wind profle in Yan Meng wind field

W 14.09 13.09 17.95 15.38 18.60 17.09 20.24 18.80 R /m a
WNW 17.60 14.24 12.05 17.06 25.39 19.18 28.71 21.29 0.1Rmax 260 0.05
NW  16.18 13.33 20.46 16.31 23.67 18.55 26.87 20.78 0.2Rmax 380 0.12
NNW 13.45 12.46 17.37 14.54 20.30 16.09 23.22 17.65 0.5Rmax 420 0.17
28.1 287 334 342 373 365 39.8 38.0 1.0Rmax 420 0.18
32.5 36.5 39.8 42.5 1.5Rmax 420 0.17
2.0Rma 420 0.17
3 Yan Meng
Yan Meng
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1.5Rmax  2Rmax
[0, 500m] 5
50 5
UIU, 8 (8) 9



127

10 (Z():O.lom) Zg
380m a 0.13
5
Table 5 Average wind gradient velocity in Xiamen area
/m /(m/s) /(mls) /m /(m/s) /(mls)
10 14.16 0.24 300 16.95 0.33
50 14.66 0.25 350 17.22 0.35
100 14.95 0.23 400 17.87 0.36
150 15.50 0.28 500 17.91 0.36
200 16.40 0.32 1000 17.90 0.35
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Fig.9 Wind profile in Xiamen area
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