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Table 1 Probability density function and wind power density function of selected distribution
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Table 2 The geographical location of the research stations
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POEER=Y 101.571 2 24.538 1 2013.3—2016. 4 2249 10
HipH 103. 596 9 25.202 8 2014.6—2016. 4 2 446 10
HIRE 104. 139 2 25.473 1 2011.3—2012.9 2681 10

=H 100. 283 3 24.662 1 2012.9—2013. 10 2 845 10
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Table 3 Descriptive statistics of wind speed data at the stations
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PUEiEE5S 5.092 1 4.8 5.2 17.2 2.4229 0.535 1 2.988 1
Lyixa 6.779 3 6.7 7 19.1 2.8120 0.3518  3.1108
IR 8.0339 7.3 5.7 22.3 3.779 9 0.5804  2.8558

Pa =) 7.690 0 7.7 7.9 19 3.010 8 0.0545  2.6827
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Table 4 Estimated values of the parameters of

different distributions of all stations
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c 5.7283 8.6490 8.6282 7.6301
u 5.0711 7.2630 7.6900 6.7793

EA M
o 2.4371 3.6604 3.0107 2.8119
a 3.7428 3.4597 5.116 7 4.9133
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B 0.7381 0.4764 0.6654 0.7247
1.484 0 1.8314 1.9390 1.808 7
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Fit K)oy A o 3.9784 5.751'1 5.8395 5.1897
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Table 5 All stations goodness of fit test value
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Fig. 1 Empirical frequency histogram (left) and QQ plot (right) for various distributions of Shuangbai Station
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Fig. 2 Empirical frequency histogram (left) and QQ plot (right) for various distributions of Malong Station
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Fig. 3 Empirical frequency histogram (left) and QQ plot (right) for various distributions of Fuyuan Station
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Fig. 4 Empirical frequency histogram (left) and QQ plot (right) for various distributions of Yun Station
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Table 6 Theoretical values of wind power density and actual wind power density values at four stations and their relative errors
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Comprehensive Assessment of Wind Speed in Mountainous Areas of
Yunnan Based on Several Distributions

XIA Li-li' , SU Hua’

(1. School of Mathematics, Southwest Jiaotong University, Chengdu 610031, China;
2. Sichuan Aerospace Long March Equipment Manufacturing Co. , Lid, Chengdu 610199, China)

Abstract; The accurate assessment of the wind speed distribution plays an important role in wind power
estimation. The appropriate probability density function is chosen to reduce the estimation error of wind energy for
accurate assessment of wind speed and wind energy in Yunnan mountainous areas, in order to determine most
suitable distribution for wind speed data in mountainous areas of Yunnan, a variety of conventional distributions
have been proposed for modelling. The maximum likelihood theory is used for parameter estimation. A
comprehensive evaluation criterion is proposed, including five statistical determination coefficients R*, Kolmogorov-
Smirnov test, chi-square test, root mean square error ( RMSE) and Bayesian information criterion ( BIC) for
goodness-of-fit test, Histograms and QQ plots are used for intuitive analysis, and the relative errors in wind power
density are used for comparison. The results show that the Weibull distribution fits the wind speed in the
mountainous areas of Yunnan best. This conclusion provides the basis for next accurate assessment of wind energy
in mountainous areas of Yunnan.

Key words: Weibull distribution ; mountainous area wind speed ; maximum likelihood ; wind power density
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