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local wind between the inland and offshore wind farms still need to be explored. This article used the inland wind farms data from
Shangyi, Hebei province and offshore wind farms in Rudong, Jiangsu province. Based on the data of meteorological observation and
wind gradient tower around wind farm, the influence and comparative analysis on the inland and offshore wind farms on local wind
environment, Turbulence Intensity (TI) and Wind Shear Exponent(WSE) were preliminarily analyzed. The results showed that the
inland and offshore wind farms have significant effects on Tl and WSE. The construction of inland and offshore wind farms has an

enhancement effect on TI. The average annual Tl increased by 31% and 37%, and the largest rise occurred in spring (47%) and winter

WSE decreased by 8%, the largest decline of WSE occurred in autumn (12%) at nland/wi he WSE increased obviously

during the day and night with average annual WSE increased by 24%, and the largest occ eq in spring (37%) at offshore wind

farms .
Key words: Inland/offshore wind farms; Wind gradient tow ind speed; Turbulence Intensity; Wind Shear Exponent
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1 A BE R A AN T AR DU B j 4 AL 2 AR e U SR B A5 ) e ] 2
FEE, JTR FIHA] AR AR YR CRY WA AR (Dincer and Acar, 2015; Z5[E pEAIZE0% LT,
2016; BRIEHAE, 2018). FeE AN B BT A BRI, Bk 2z AR (Garrigle
and Leahy, 2015; P ; S5, 2019). RENXGET MG EFE, OfEE)N 322,600GW, SE
PRAT Rl @5,300GWAUEEHTEE, 2001; F40%, 2021). JTERIRE MR BHRE, #HERREEDHSA
A EE Bon ) 2021 4 A [E X & SN LS EIA 338.31GW, (i AL B EHLA R 40.4%; g EX K

AT, 2021 = 16.9GW, £ 4B RLE 80%. BT RAEMAERERE/D, REXAETE
BRIEERETIAR, DR R B R R 7 S st R MRS, I B Bl R A K R At 72, [
I BT KL IR . RBEEAL N HRE, U8 T BARSUE A M REEAE RN, BRI R B X 3
R P~ AE 52 (Buckley etal, 2005; 3KE14%, 2019; #MAREZ%, 2019). MU, KA R EKNIZET
XA RIS (1 5 57 BBk B (19967 (Fitch, 2015; Lietal, 2018; #2414, 2021).

KT RN LI S RIS AT 0] JR) AR B3 1520 A7 K& 7. Christiansen and Hasager (2006)#]H SAR

RIS HE K IFE 22 X E R 1 2 XU )N 89%~9%, X T U] ) S M il ik 20km; Fitch et al (2012)
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LI 5 S RGN T 0.3mis; #REE S (2014) FRIE LI A& BN 52 1 b XX FEL 37 =) 1 JRGEE E UL P
WA TH BN ES: KFFE (2019) KIFRE K5l XX R I B BN AT K E B R XS g A ) o
(ELE AT T 2 A P e Rl b XY, i LRI 0T AU, HOG T KU S x5 B B bR A VAL o
JEAN RIS R H S M A T AR D

iR (Turbulence Intensity, T1) F1XPIAEFE4L (Wind Shear Exponent,WSE)
Tabr, T R REEPAL SR AR s 4T B R S (R 555, 2014,
4, 2018; BRMESE, 2019; HIRUELE, 2019). TIAVH 5 ph MR BEHEAN Rk s 5 A2 DAL S
SE5RKRHEFEYVIMK, EE5MBALE . HJE A ARG S5
2014; XIH R4, 2020); WSE ZRAE XUIE BE & 5 (ARG AR T, 35%‘53&
EiHSE, 2014; ZESRSE, 2015; HERAGSE, 20205 HELSE, 2022; FETL I R0 XS BB
FFIE T R I EE VR XA SRR IE A KGR . T 30 WSE 54041 (2SR 2, 2011; PEREE, 2012), ok
R B BB AT R K B 6 K S RIS (X4edE, 2015 BiEEE, 2017), {HXXHEY
TRV R XGE LUK T AT WSE AR I 7T /b DI B S, ) L XU AN T S TR S 2 R
AR, H RSN 1 Rt R A B 52E T AT WSE (R IENEE, 2014; #rXUE5E, 2019;
HIES, 2022), MIMEAE T RHLIZ L 11t 22 IR DL KX L 37 22 4238 AT T il I KU SR A Ol 2855
2012); [l d1 TRl ¥ KRG EA T 2 RN E KR, BRI BB —FE NI e
AR TR R R T R b AUER S5 AN [ 5 A L B SR ik 2

2023).
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39 3 T A i S i R R 3 RT3 S AR i B Ry, )P R R S e o 32 R 2 R
Rk K IR A BERE, E XUHL E veRT JE MRIN B A S T SR SR XGE . TI
A WSE 424k, JIF e DAL A OGS Joy M X7 R 22 7 0 A AT T 9, — T e D SR g S i
R B R R RIS S S AR, 53— 5 TR = IX P AN R R 2 1 X RS R A 5 5 4
SR 22 TR, AT D94 i Bt XGBE BRI VEAS A OB A O XU S 3R BER 2 K
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& 414mm, EXNGE 3.4m/s, EFE T FROIILE (NWD, REFRONPEIER (
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Fig.1 The geographical location of inland/offshore wind farms and meteorological observation (a: Shangyi Wind Farms b: Rudong
Wind Farms)
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Kl (2) nZR 0865#i X% 2009-2018 4 15m. 50m. 80m iy LB IS XU MLl # 44 «

AR IR R R I 1] (R D) DR RAT I ARHE (RIS R J Bk A% 1T IER AR S
(QXT 74-2007)) (*PESZR A, 2007) BEATFLH% 5 AR W BORE, 004638 ) i it X R 3 S BT s 20
B (3 2). M R 7% F - VTG 4% 3 4F (2005-2007 411 2016-2018 4F) (11 5/ G sk i S4TSRl
R AS G A3HT , T 15 5L 0704 XS 5% ek i A7 FE AN SR B D, e DRI A 52 B2 1) 2006 4E 71 2017

FEHEAT TR WSE AR 4623 #T 5 W 7 XU FE 37328 FH 086541 X% 2009 4K 11 2018 A4 4f HE137T1 A1 WISE ~R%K 7347 -
# 1 FEAEXEZEEEER T
Table 1 The general situation of inland/offshore wind farms construction
K H T H &R pes il Ecaaal=t | HAHIA @éﬁﬁfi (m) L 7= (m)
skl 1Ly — 347 2008.06-2009.12 2009.12 100 77
AL
T — 1 2010.04-2010.12 2010.12 7 82.9
A HLY
T RBA L) = 0 2015.04-2015.12 2015.12 57 W0 120.4
W ) i e XU R 3 2009.06-2010.10 2010.05-2011.10 16 73 77
W) H s E I H 2011.06-2012.09 2012.05 58 65 77
TLIR 2R
1 1R) 7 14 25 0 H 2012.09-2013.01 20 90 120
KA HL
Iy @ H 2012.07-2014.11 2015, 11 90 120
AR FoREIH 2014.06-20 .7 2015.09 50 90 130
. '
=<2 W EIA B IR B R I R S AT AT R R
Table 2 The analysis shore wind farms before and after construction
LY R R VL9502 R
ey il Y 3% ART AR
T ; j/ AR LY R A
2005-2007 4 6 . 2017 4£ 2009 4 2018 4£

7/
2 BT

2.1 VA RIERE

2.1.1 Bl B X372 G 5 Sk ik %

TV 1 SR XL A7 R A ) 60km LA L5 4 AN SR 1 30 TR AT PR RN (Al 1a s )
Horp g SCR RN B A BRI TE, AR BRI AT Pl s bdh, 50 07044 RIE AL T KA BEN
AT R M s AT VP4

) FH R R 0G0 i Sl VA i St b U L3 Jm s AU AR (LRSS, B T R IA BE I FT RERE I, AR
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TAEBORF L0 515 50l OREIAAEREI XD 2 (8] [R5 Lo b7 ST BR A B sl 5 SRR sg .l ik, A&
(RISl R A 1y St b PR HRL 37 Jy R A T £ 1) — A SR B AP BR

T AR S W T ) ARSI BE 2 AR AR AL, (HOCANRESZ R R B2 s BB B IE e R BT X
P37 R X S8 D P B B £ XU FRL ) i 7 ) ) LIk 3 30~60 km (Frandsen et al, 2009), %3R5 55 bl B XL
Y#E/b 30 kmo X HL A IR RIS BT (1981-2007 4R 91 Sk 5 Hodth 3 NE KA G2 . MR,

s EBAMRER CRIRM KGR AR Gk 5D BATMUES M, W%k 3 Bior:
#3 ERSRE (MY TR, BFH. MF) SIEMMBIBRAABMEI

Table 3 The similarity analysis of climate and geographical conditions between four national m
= i M2 RSPy v S5 7 0 P T

SR RAR SR R 2L 0.95 0.99 0.99 o
AR KA 5 2% 0.68 0.74
AR IR AR R R B 0.47 0.57

R ZEIm 539 108

75 ] B B /km 60.7 29.1

B2 3 Tl AR RCHURUR X B KA 6 SR A0 DA S5 4
(N 44 m), ZS[AIFEESAE 30 km DLk, H RS #0ss7E X
S EAT i S XU R 7 1) Ry b RGER AR AL 23 A

Dtk — 243 M i SR B XS ) S M Y
MG HEAT 73 Ao H TP 223l RIS 53 R
55 Sk Ak KUEAH < R AU 0. ’ AR T SO I AN BEAR I M MR 2 A AR AL s T HL
Pt 5 1 ORI AR EE 2 61km, B6OKM ) )X\ FL 37 5 KT RE G L (Fitch et al, 2012) . [A[I,
$i$%@%£ﬂ¢%%;/ﬂﬁ%ﬁ,@"ﬁﬁi%%%wmﬁ% WIEFE T B BRI EEL) 29km,

1) 1 SO LI S ) HL A P AN il —— R 22 5
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Fig.2 The variation trend of average wind speed at Shangyi station (a) and Xinghe station (b) and the di
Shangdu station during 2005-2018
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Fig.3  The comparison of seasonal wind speed difference changes and climate interannual standard deviations of Shangyi

station (a) and Xinghe station (b) before and after the construction of Shangyi wind farms
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Fig.4 The comparison of diurnal variation of T1 at different heights in inland/offshore wind farms before and after construction
(a. Shangyi; b. Rudong)
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