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Abstract: [Introduction] Wind power density is an important parameter for wind resource assessment, and the accurate calculation of
wind power density relies on the accuracy of fitting the wind frequency with the Weibull distribution. It is helpful that reasonable analysis
the wind power density in that decreasing the risks and improving the decision-making of wind farm investment. Considering the lack of
research on the accuracy of Weibull distribution fitting in wind resource assessment, the paper aims to improve the accuracy of wind
resource assessment by comparing and studying which method provides a higher accuracy in Weibull distribution fitting. [Method] Five
commonly used methods for simulating wind frequency distribution based on the Weibull model were studied. The coefficient of
determination was introduced to determine the accuracy of Weibull simulation. The absolute error and relative error between the wind
power density calculated by the Weibull function and the wind power density calculated from measured data were compared. [Result]
The results show that the energy pattern factor (EPF) method and the maximum likelihood estimation (MLE) method obtained higher
coefficients of determination for Weibull fitting compared to other methods, including empirical methods (EPJ and EPL) and the least
squares (LLSA) method. The wind power density calculate using these two methods, based on the obtained parameters, has smaller
absolute errors and relative errors compared to the other three methods when compared to the wind power density calculate from
measured data. [Conclusion] The research results can provide a reference for selecting the appropriate Weibull method to calculate wind
power density in wind resource assessment and the true features of wind farm can be revealed, then, the accuracy of wind resource
assessment can be improved.
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Tab. 1 Wind characteristic parameters
MREGS  ZBEE)/(CC) HEMN/(C) FEEE/(kgm”) AFHRE/(ms™) Kb/ (ms ") BKME/ (ms™) KR E/(W-m?)
1 109.77 41.58 1.12 7.4 3.7 253 467.50
2 103.61 27.35 0.95 7.8 3.1 27.1 426.50
3 88.69 43.07 1.10 9.1 4.6 29.5 611.90
4 116.10 22.81 1.21 7.0 4.1 24.1 521.70
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Tab. 2 Simulation results of Weibull distribution and power Tab. 5 Simulation results of Weibull distribution and power
density of mast 1 density of mast 4
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BARSEK 212 212 2.10 2.08 2.03 JWARSHK 165  1.65 1.54 1.56 1.45
BATRSHEC 839  8.40 8.40 8.40 8.40 B RSEC 780 781 7.80 7.90 8.02
WIS 45420 454.90 457.80 459.50 481.60 W 475.58 477.26 515.81 525.36 588.58
P/(W-m™) ) ' ' ’ ’ P/(W-m?) ' ’ ’ ' '
WERBR 096 096 0.97 0.97 0.96 PERBR 092 092 0.96 0.98 0.95
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Tab. 3 Simulation results of Weibull distribution and power

density of mast 2
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Tab. 4 Simulation results of Weibull distribution and power

density of mast 3
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Fig. 2 Wind speed frequency of the measurement data and Weibull distribution simulation of mast 1

4 g

SCTEEE X R A AU G T EE T LB S E AR
DA BETT R A R BAIE, 51 PR E 2 B0 XU o3 A
UG BEREATI0 5 VY, B 52 AT 7K A5 TG 5 Rl
TEMERR AR . O TS 8 BAT e aE AR,
SCER IR E AN Rl 22 45 2, M H A4 S5 XL O
TR JEE A5 AN AT AL 4 S KBS 1 ARG
PEATYRE

AR AEE: BT R A W R 5 Rl 57
LR, BERIN 1% EPF MR R BI9R 1L MLE REHE 43
OB S5 I RS 9 DRI, R JH AT 2R T I 45 18 K
)R PN S RS T3 4 X S 3 38 T O 23T

RER/N, PeE REERR, XSG B T4
B vk MR /N vk S0 M/ N e UG B AR
Xof 25— AH R AR R R B R st K — 2k, R
ARG XU 5 A7 LA A5 D FR B X
HREIN, A FE— P, (ERE ] LU A e 12 K112 EPF Al
R RAUSR I MLE #4865 BE AT 5 22 Bk Rl e /s —ofe
AL, R T B A5 i R ) R 5% B iR 22 /N T
HoAth 3 Fh7 vk

X255 5 B TR E RRAT I AR ) A KSR
40 45k Meteodyn Universe f 3z 5 K000 AH W &7,
A AR = 22 AR Y 2 R i ik
EPF, 745 WAHLHLAL 2 S E0H R A, fE R i )2
HRARIIRIE MLE,



Al s BT R R A 9 X A B T30 7 0k R

39

P/ %

5.0

4.5

4.0

3.5

= Y )
EMJ

— EML

\ - -~ EPF

ML

- LSA

NONONONONONONONONONONONONONONONOINOINOINOINDNONONONO NS
S AT F NN SO TXXRNRNSS == AN FNNOOTTXRNNS S = — AN F 0
NN NUN NN Y Sk ryirsirsiekeeial
SNONONONONONONONONO L L L1 Ll
nown

IS

S——aAnRAT NN O ONNBBRN 2N
aSS=—d

B3 KR 2 STl R RSB R IS 5 A

Fig. 3 Wind speed frequency of the measurement data and Weibull distribution simulation of mast 2

= S f(v)
EMJ
e EML

- -- EPF

ML

- LSA

B4 R 3 SR RS RIS S E

Fig. 4 Wind speed frequency of the measurement data and Weibull distribution simulation of mast 3



40 7 RETR AR

e 0 f(v)
EMJ
e EML
- -~ EPF
ML
- LSA

-
.
)
4 / -
L Y %
N ~
0 ‘\
%
Y —
/g -
4 ~
Ik ~
¥ S
5

it NX

[ N

it N

3 W

it

¥
2 ¥
0 ||IIIIIIII...II--___

NSNS NSNS NSNS NSNS INOINSINO NSO NSNS NSINI NS NSNS NSNS
ki
NoONonNoWn Nnono

\\

KU/ %
W

B 5 MRE 4 S RE RS RIS 5

Fig. 5 Wind speed frequency of the measurement data and Weibull distribution simulation of mast 4
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