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Research on wind variation and assessment on wind
energy resource reserves in Hengyang
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(1. Hengyang Meteorological Bureau of Hunan Province, Hengyang 421001, China;
2. Climate Center of Hunan Province, Changsha 410007, China)

Abstract ; Base on the wind measurement data from 9 Hengyang meteorological stations from 1970 to 2016, the
climatic trend rate was utilized to analyze the annual change trend of wind speed, the Mann — Kendall test was em-
ployed to detect wind speed mutation years and the effective wind energy density was utilized to assess the wind en-
ergy resources reserves in each area. The results show that the overall trend of the wind speed is on the decrease,
especially in Hengshan. the area where the significant change in wind speed occur is not mutated. The wind speed
of low — altitude area is 0 ~3.4 m/s (85.8% ). The frequency of wind speed was polarized from 1991 to 2016,
with the number of low — speed and high — speed areas increasing and a fault occurring in the middle. The wind
speed range is wider in Nanyue mountain with the frequency of wind speed from 3 to 5 m/s and a lack of strong
wind frequency zone from 2005 to 2016. The static wind in low — altitude area has greatly reduced after the applica-
tion of the automatic wind measuring instrument in 2010. According to the effective wind energy density standard ,
Nanyue mountain has an abundant wind energy reserves but the low elevation area has not reach the standard.
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Tab.1 The average wind speed, climate trend rate and mutation year of Hengyang from 1970 to 2016

X s 1 IR ffHE  AgFHT i T AR T R FH Rl
SR (m/s) 2.3 1.8 2.1 1.8 1.1 1.9 2.0 5.7
Sfpfiin % (v/10 a)  -0.368  -0.347  -0.215 -0.045 -0.130 -0.101 -0.018 -0.035 —0.367
FEEAEY A 0.884*** 0.866°*" 0.710°** 0.257"* 0.324"  0.432%" 0. 146 0.124 0.738"***
SRAFAEA)y TZAS A LR 2002 1979 1986 2008 1974 TCZEAR

e oxo# % @31 99. 9% W EVER R + o+ 5T 99. 0% W BRI |+ ST 90. 0% W B MG U6
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Fig. 1 Annual static wind frequency in Nanyue

mountain and low elevation area
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Tab.2 Wind speed frequency in Nanyue mountain and low altitude area

X/ XEBs 0 1 2 3 4 5 6 7 8 9

11 12 13 14 15 16 17 18 19 20 21 22 23

IR IX I, 24.224.322.614.8 7.0 3.7 1.8 0.9 0.4 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

[

45 4.6 9.512612.71259.7 82 6.6 41 3.9 2.5 2.1 1.4 1.2 1.3 0.7 0.6 0.5 0.2 0.3 0.1 0.1 0.1
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Fig.2 The wind speed distribution of Nanyue mountain (2a) and low — elevation area (2b) from 1970 to 2016
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Tab.3 The frequency of wind direction in Nanyue mountain and low altitude area from 1970 to 2016

R TA] N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW C
fEgkX 159 7.4 5.7 2.9 2.5 2.3 33 40 44 3.3 2.6 1.8 2.2 2.4 54 10.2 23.6

MEl 13.8 7.7 7.2 4.9 4.9 3.6 35 38 56 96 133 49 1.6 1.2 3.3 6.5 4.3
3.5 RMeERE HE RIR X A RAEZ = X ( <50 W/m®) . 4FE4

IR 6 B A 7 i XU RE T A T T ) ) B
B A S B I 8] A ) — S R Ui A R T
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(41.7% ) AP XBER A 2.3 W/m’, B
T KGR, P XAEREE A 227.9 W/m®

3.5.2 [ARNAEE R R4 RATIHS XIGE R AE
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RIRRE 2 8 fe RO R PH (35.7 W/m?) | A5 A4 fe b
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200 W/m’ L [, Hiff 2 iK% 489.1 W/m*;8 11,
12 H AR F & i 8159 .10 H S XUie Al A1 FH i
Beo I XRRZE A B T, A AR A I B i 2 K
JIRHEK,

®4 ERSREEYHREZE(W/m’)
Tab.4 Effective wind energy density in various regions of Hengyang ( unit; W/m?)

X35/ A 4 1 2 3 4 5 6 7 8 9 10 11 12 Sy
FeiITEzN 34.0 354 348 30.0 250 16.4 16.2 17.8 24.1 23.7 28.2 312  26.4
iR E 20.3 29.7 28.8 27.1 22.1 19.9 18.1 16.0 19.8 19.3 22.2 245 23.1
5 P B 43.5 483 46.0 41.5 30.7 21.7 20.4 22.5 33.0 32.8 382 386 348
i FH T 27.5 32.4 285 25.4 20.8 187 19.5 19.7 22.5 21.8 22.2 24.6 23.6
fhirma B 40.8 41.4 354 39.2 291 22.7 248 22.7 249 248 27.8 31.8  30.5
AR E 23.3  27.9 23.7 23.3 22.6 16.7 16.6 17.4 18.8 17.5 20.3 23.6 21.0
W 32.7 350 353 31.4 260 245 22.8 24.6 23.5 254 249 289 27.9
F AT 44.6 48.0 45.4 457 30.7 25.8 27.4 235 28.4 33.3 31.5 44.7 357
MEX 299.8 489.1 346.2 368.3 284.6 338.3 396.2 172.8 114.1 118.4 164.8 188.6 273.4
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Fig.3 Monthly variation of effective wind energy density

in low — elevation area (a) and Nanyue mountain (b)
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