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Abstract: [Introduction] In order to promote the sustainable and healthy development of wind energy resources and provide a scientific
basis for the rational development and use of wind energy resources in the inland areas, the paper analyzes the characteristics of the main
wind energy parameters and their differences between the mountainous, hilly, plain and lake areas. [Method] We used the observation

data of 11 wind masts with heights of 90~150 m distributed in five different terrains of mountainous, hilly, plain and lake areas in Hubei
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Province for a whole year, analyzed the characteristics of the main wind energy parameters and their differences between the
mountainous, hilly, plain and lake areas. [Result] The analysis results show that: (1) the daily variation of wind speed at the upper level
of each mast is in the range of 1.0~2.3 m/s and is significantly larger in the mountainous and hilly terrain than in the plain and lake areas,
and the variation tends to be consistent at various levels in that it is small during the day and large at night, while in the plain and lake
areas, the daily variation at the lower level has opposite characteristics to the upper level and is large during the day and small at night;
(2) the composite wind shear index of each mast ranges from 0.055~0.328, which is greater in the mountainous and hilly terrain than in
the plain and lake areas, the daily variation of wind shear index is from 0.063~0.378, which is small during the day and large at night and
significantly larger in the plain and lake areas than in the mountainous and hilly areas, and wind shear under high wind conditions is more
discrete in the mountainous and hilly terrain and more concentrated in the plain and lake terrain, basically stable between 0.1~0.2; (3) the
annual mean turbulence intensity in the effective wind speed section at the upper level of each mast is 0.13~0.18, which is greater in the
mountainous terrain than in the plain and lake areas, and the daily variation of turbulence intensity in each mast is from 0.07~0.15,
characterized in that the turbulence intensity is large during the day and small at night and the daily variation is significantly larger in the
mountainous and hilly terrain than in the plain and lake areas. [Conclusion] It can be seen that the characteristics of wind energy
resources under different terrains show obvious spatial and temporal variations under the action of power and heat, the results of the
analyses can provide guidance for the development and utilization of wind energy resources.
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Tab. 1 Basic information and data of wind masts
AR TE R/ %
WL g5 Xk UL S s ] g Pdm Ik /m T X2 /m WL XU 2 /m
Bl ITIE
) Gl FJIl 2012.10.01 ~2013.09.30 100 1876 10/30/50/70/100 10/50/100 88.2 95.3
G2 KM 2015.10.01 ~2016.09.30 90 1848 30/50/70/80/90 30/90 85.0 97.8
il Z1 Wi 2018.09.13~2019.09.12 120 957 10/50/80/90/100/110/120 10/80/120 92.3 923
‘ 72 T 2018.04.08~2019.03.06 150 555 30/50/70/90/100/120/140/150 30/150 87.6 96.0
Ql 4% 2016.08.01 ~2017.07.31 100 478 10/30/60/80/100 10/78/98 95.4 97.9
i Q2 T 2016.09.01 ~2017.0831 100 443 10/30/50/70/90/100 10/50/100 99.1 99.1
Q3 ¥ 2016.06.01 ~2017.0531 100 256 10/40/60/80/100 10/80/100 99.8 99.8
- Pl A% 2018.04.01~2019.0331 150 23 50/70/90/120/140/150 50/100/145 96.9 96.9
e p2  HEAl 2016.02.01~2017.01.31 150 42 50/80/100/120/135/150 50/120/150 99.0 99.0
o HI T 2017.03.11~2018.01.14 150 37 10/50/80/90/100/120/150 10/100/150 95.1 95.1
H2 Bt 2018.1227~2019.12.01 150 25 30/50/80/120/140/150 30/100/120/150  97.7 100.0
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Fig. 1

Geographical location of eleven wind masts in Hubei Province
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Fig. 2 Annual variation of average wind speed (a1~a3) and average wind power density (b1~b3) at the top of each wind mast
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Fig. 3 Daily variation of average wind speed (a1~a3) and average wind power density (b1~b3) at the highest level of wind masts
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Fig. 4 Daily variation of average wind speed at each height level of wind masts
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Tab.2 Wind speed and wind energy frequency at the highest level of each wind mast
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Fig. 5 Wind speed and wind energy frequency distribution at the highest level of wind masts under five kinds of terrain
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Tab. 3 Weibull distribution parameters of wind speed at the highest level of each wind mast
XSS i 5 Gl G2 71 72 Q1 Q2 Q3 Pl P2 HI H2
RIESHA 6.63 5.59 5.76 6.95 6.80 6.00 5.44 5.85 6.06 5.99 5.83
WARSHK 230 1.87 1.73 1.80 1.78 1.94 1.70 1.97 1.81 1.95 1.95
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Tab.5 Composite wind shear index of each wind mast
TR i 5 Gl G2 Z1 72 Ql Q2 Q3 P1 P2 HI H2
A B YIS 8 5 0.049 0.064 0.274 0.227 0.257 0.516 0.172 0.278 0.328 0.227 0.209
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Fig. 7 Vertical wind profile of annual average wind speed of each wind mast
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Tab. 6 Wind shear index at each height level of each wind mast
RS 25 it H T B2 KA AR
)R /m 30~50 30~70 30~100 — — — —
al AR 0.110 0.066 0.105 — — — —
FIEE)Z/m 30~50 30~70 30~80 30~90 — — —
o AR 0.082 0.073 0.063 0.056 — — —
W2 /m 50~80 50~90 50~100 50~110 — — —
& A7 0.043 0.068 0.058 0.051 — — —
W2 /m 30~50 30~70 30~90 30~100 30~120 30~140 30~150
2 A7 0.289 0.263 0.236 0.229 0.224 0.223 0.213
W2 /m 30~60 30~80 30~100 — — — —
Q A7 0.273 0.228 0.185 — — — —
R /m 30~50 30~70 30~90 30~100 — — —
e ARG 0.225 0.210 0.199 0.213 — — —
R /m 40~60 40~80 40~100 — — — —
@ M)A 0.170 0.162 0.168 — — — —
R /m 50~70 50~90 50~120 50~140 50~150 — —
ol ARz 0.297 0.249 0.290 0.267 0.286 — —
R B /m 50~80 50~100 50~120 50~135 50~150 — —
" ARz 0.351 0.358 0.350 0.328 0.296 — —
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AR R AUV, BN XVERE R 2% 2.4 RiRsEE

ST DX 3 I T AR X A5 R 2 v, i IR i 2

RT7 BNURERYEEH B EUIEE

Tab. 7 Daily variation of wind shear index of each wind mast

R i L o8 2 3R EE A5 XUV AR 5 S Y 3

DRI S5 Gl G2 Z1 72 Q1 Q2 Q3 Pl P2 HI H2
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Fig. 8 Daily variation of wind shear index of each wind mast



551 Vs, &% TR EdEm L X B 57 R X RGeS 82 5 a0 29
0.4
031 (®) G2
sz yz 021
i Booofe:
= = 01
- 0.1 ke
. —0.2 S . .
14 15 10 12 14 16 18 18
V/(m-s™)
0.6
0.5 ;@01
ﬁ . 5]3 0.4 __..-_'_ .: .
I o ko 20 [
= R EE
L 0] L L L L
14 15 10 11 12 13 14 15 16
V/(m-s™)
0.4
03 |.MPI
%ﬁ 2‘5 028
= Sl
= = oul .
-0.2 . : . -0.2 —
16 10 12 14 16 18 10 11 12 13 14 15
V/(m-s™) Vi(m-s™)
4 — 0.4
» 0.3 1) H1 0.3 | (k) H2
9z 02fran, L, o 02F. . .
g( R ;& 0 DAsEisfdd iy e s m s
= =
= 0.1 = 0.1
IZ)—0.1 IZ)—0.1
-02 - ~ -0.2 - - - -
10 12 14 16 10 11 12 13 14 15
Vi(m-s™) V/(m-s™)

E9

FMRE X RER TR E S~ B

Fig. 9 Scatter diagram of wind shear index under high wind condition of each wind mast

DK 7 L )2 485 5 kS B 4T DR 1 9 B ™, 23
WA B B A FE A, FEXT XU & LA PR g2
FEAEANRIGE R, R )R, R W] RS AR
Uiy fu 28, X} RUATL A B 1) 559 S8R o
241 AEPIEARE

2% X IE A RO BE (3 ~ 25 m/s) 451 B i i 5tk
JEH 0.13 ~ 0.18, 15 m/s JUH B 4 - ¥4 i it 3 A
0.07 ~ 0.14, 4N 8 PR, & WA Fh B T i it 5
Qb v A5 e /N R B, A 305X B i I R 8 A T AR

&8 HiX

BRI X KT B X . DA 10 ] UL, 44530 KU
it D 58 8 5 b, o R R M AR St T S ) 0N
FCr PR S 1 G 1IN R A 280 T B it 38 58 J3E A
30 ~ 70 m = FE I B, G2 N XUE TR 2B
FEWEAT I8/, Z1 0 KUES 15 m/s JXUEE B 7 o B B0
SRR BE it 8 5 AR e o
242  HARLEFIE

25 I RIS i v 2 0 i B2 H AR e R AR — 20
PR AR AV KRR, WEAE A 14 B A2 A, AR E B

R = imin R

Tab. 8 Turbulence intensity at the highest level of each wind mast

WS S5 Gl G2 Z1 72 Q2 Q3 Pl P2 HI H2
AR B 0.179 0.178 0.160 0.143 0.135 0.167 0.154 0.135 0.131 0.134 0.145
15 m/sJRH BE 0.094 0.106 0.070 0.091 0.088 0.139 0.109 0.102 0.099 0.099 0.097
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