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Abstract

Estimation of wind speed distribution has received a great deal of attention
because of its importance in wind energy industry. Accordingly, many studies
have been carried out on the estimation, and the parametric distributions such
as Poisson, Weibull, Reily and Gamma distributions have been mainly proposed.
In particular, Weibull distribution is popularly used in estimating wind speed
distributions. However, empirical findings show that the Weibull distribution or
other parametric distributions could not be well suited to the wind speed data
from complex terrains or the areas with continental climate. To overcome such
limitation, we propose to use semi-nonparametric (SNP) density in estimating
the distribution of wind speed.

Since SNP density family can provide a good approximation for any probability
density, it is anticipated that estimation method using SNP density can be a
good alternative in the cases where wind speed distributions are not fitted
properly by the parametric distributions. To see this, in this study, we estimate
the distribution of the wind speed in Cheol-won and Boeun areas, which have
continental climate, using SNP and Weibull densities, and compare the fitting
results. As a result, we can see that Weibull distribution is not suitable for
some cases, while SNP density better fits most of the wind speed data

considered.
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A 474 SNP 25 o83 35 +39 F4

DAY 9 222008), EAF 9] 4212008), HED 9 291(2000), WAL 9 22
o] AFolA= ofolE &

HFAEe A 5 AeY(2012) EF%olE w3E(Mixture-Weibull distribu
tion) & Ab&3te] FASFATE 2 =ioAe= SNP HEITFE o] &3t TH9 &
X5 FAst Stola BExo FAAIe nlustazt vk EF A i A
of IFA 7IFE Har o] duxtrt Ak A Fol7] wtol 37 343 444 B
gupel o] HAAWL 0949 22415, H2A| WS 0949} 234 & VFEo R vy

=3
Wel B4 PEE W FRsan Sk

EE olgelel F5e ¥xE FA8m Ytk %

ﬂl

24 380] 28 $WE ol elel SNP AnFFe A4E AAE BAEE F
Qs 2t A3 AaE SNP RS A5 2449 9@ RMSEE 1

of thebt

SNP A | 29 A |24 9 | F4 W (B A | R ¥ | B2 W
0.05637 | 0.05825 0.06542 0.05892 | 0.05614 0.07682
0.06804 | 0.07554 0.07164 0.07221 | 0.07345 0.08246
0.05637 | 0.05825 0.06542 0.05892 | 0.05614 0.07682
0.03067 | 0.03471 0.03307 0.02866 | 0.02880 0.03985
0.01868 | 0.01576 0.03441 0.02290 | 0.01306 0.04873
0.02553 | 0.01916 0.03783 0.02690 | 0.01953 0.04299
0.02519 | 0.01895 0.03900 0.02760 | 0.01946 0.04616
0.01543 | 0.01243 0.02554 0.01787 | 0.01299 0.03212
0.01576 | 0.00968 0.02856 0.01934 | 0.01231 0.03622
0.01793 | 0.01259 0.02766 0.01921 | 0.01394 0.03090
0.01652 | 0.01205 0.02170 0.01664 | 0.01197 0.02753
0.01397 | 0.01144 0.02594 0.01356 | 0.01076 0.02671
0.01304 | 0.01004 0.02253 0.01200 | 0.00962 0.02176
0.01474 | 0.01051 0.01805 0.01104 | 0.01121 0.02254
0.01264 | 0.00905 0.01884 0.01328 | 0.01012 0.01751
MIN. 0.01264 | 0.00905 0.01805 0.01104 | 0.00962 0.01751

¥ 1 SNP 2=3g4o] #¥ RMSE

bt | b [ |t | et |
S RIS Bo|c< | onn|w|to|—
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F# 19 Wk RMSE HAagte= SNP Wt a¢E 248 1 23 2
AR, wE, wre] A 15, 15, 14zkelH, W Ak, v ko] AeE 14, 13, 159]
t}.
of W F4E Eee vea 2o
E |29 9| A9 | He W | He Az =l = %

al | 09507292 | 11015444 | 0.7875513 | 0.9287112 | 1.0468783 | 0.7466006

a2 | 02275633 | 04049128 | 0.0226015| 0.2112480 | 0.3505187 | -0.0135930

a3 | 00116499 | 00764672 | -0.0755138 | 0.0151421 | 0.0647149 | -0.0743939

ad | 00527867 | 0.0548783 | 0.0435852 | 0.0579435| 0.0577454 | 0.0531640

a5 | 00342801 | 0.0341305 | 0.0346047 | 0.0337482 | 0.0330123 | 0.0353648

a6 | 00045714 | 0.0072580 | 0.0022127 | 0.0027143 | 0.0049728 | 0.0000066

a7 | ~0.0007386 | 0.0002101 | -0.0016876 | -0.0013357 | -0.0005576 | -0.0024573

a8 | 00004575 | 0.0004384 | 0.0005120 | 0.0004561 | 0.0003762 | 0.0005340

a9 | 00003455 | 0.0003198 | 0.0003598 | 0.0003304 | 0.0003021 | 0.0003772

al0 | 0.0000311 | 0.0000501 | -0.0000075 | -0.0000010 | 0.0000199 | -0.0000355

all | ~0.0000123 | -0.0000053 | ~0.0000416 | -0.0000158 | -0.0000112 | -0.0000366

al2 | 00000012 | 0.0000007 | -0.0000021 | 0.0000034 | 0.0000021 | 0.0000005

al3 | 0.0000016 | 0.0000013 | 0.0000011 | 0.0000019 | 0.0000012 | 0.0000028

al4 | 0.0000001 | 0.0000001 | -0.0000004 | -0.0000001 0.0000000

al5 | ~0.0000001 | ~0.0000001 -0.0000002
% 2 SNP ®ighee] 2 At

#3L sfol & WO RFFH Attt
By 29 A | BE ¥ | 2L W | He A% =9 | B

k 1.245277 | 1531640 | 1113425 | 1.229701 | 1.460546 | 1.1102336

c 1.682503 | 2158261 | 1.064245| 1.605365| 1.999169 | 0.9397617
E 3 dolE BE BFFF A
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Comparison of Empirical CDF
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