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Fig.2 Fitted vertical wind profile at 3 wind tower stations
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Fig.3 The radar graph of wind direction frequency at 3 wind tower stations



1] FEAF A : WRF 2l 77 B RUBE T3 kA ) AR ¥ T IR DT A o 0038 R A 23 A 93

2.3 WRF.ERAS5 5348 £ 144> #7 LL &5

R0 IR 75 3 g 7% H RGBS [i] e 471 A 60, 7E
— SRR R IRVEAR RS D3
RGHBfE R 2 T R A2 BT (Eng ) , 4
R REETT IR B o 5 o AR HE X WRF (ERAS 5
WL R AR 5% Pk 4 B RT 0, RS RO AR S WRF
(ERAB) FIXLI X\ ) AH G R 200 0.94(0.96) , Wk
0k AR G BR800 0.89(0.93) , TR s A AH 5
K04 0.84(0.92) . B AR WRF XU 55 080 114 #H ¢
PEA W ERAS , {H W 35 &R 2L 1 99% i ik & MEAG 40,
HBRE T A0 b S L ST R AR P AR T VR 1) R A

P 4 4 WRF \ERAS 5 XL (16 JR 38 22 (14 B[]
G133l A WREF JXUTEE 5 000 iy 22 4 e A
76 01 | F ik 2h (4 4F WRF 5 000 XUk =2 2% /N T 0

i) 5 51.5%, KT 0HY 5 48.5%) , 15 22 FEAFE£3 m/s
A 5 i ERAS 55 00 1) X 38 22 (B R #5876 O L LA
T (24 ERAS 5L XU Z 22 /NF 0 14 /5 78.9%,
KF O 5 21.1%) , %76 11 A —R4E2 A 42 A
#y It R B 2 (ERAS 5 I XK 22 22 /N F 0 1Y o
86.7%) , % ] ERAL Z) fIli Al S b Xk |, 3X 7E 2.1 45
WA T S ke

B 1 IXGH A A, FRATTATS 5 DTS [ B8 %o X
AT ILARE ST o UL, 32 TR T WRF I
ERAS 7£1X J7 11 i RE 1 A T HL 3437 -

2.4 WRF.ERA5 53l Weibull #l & B S £ L 37

J A 7K (Weibull) XS $ i £ 1w A o 2 i i
TS IRGE HEA T G T AR 9 0 A1 R R, 7R XURETT A
AIZRN o BT S BOEAT R A AR T

P4 3N XU b b 8 XL 22 4 ek [ 7 471

Fig.4 Time series of wind speed difference at 3 wind towers
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Fig.5 The Weibull fitting of wind speed at 3 wind tower stations

T = & FoR 3T RS i 46 47 B
P16 WRF BB 2111 2018 41 4 AT 100 m 7% BE K4 F- 447 KRR 35 B (@) FIAR - 145 20K e 14 BRI 0% (b))
Fig.6 The spatial distribution of wind power density (a) and the frequency of the effective wind hour (b) at the height of 100 m

based on WRF in offshore Guangdong
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Applicability of WRF dynamic downscaling method in the assessment of wind
resources in offshore Guangdong

DU Mengjiaol’z, WANG Zhenzhen®, ZHANG Lei”, WEN Renqiangl, LI Hua"®, XIA Jingwens, XIN Xin®, YI Kan',
JIA Tianxia'

(1. Institute of Science and Technology, China Three Gorges Corporation, Beijing 100038, China; 2. China Three Gorges Corporation Guangdong Branch,
Guangzhou 510030, China; 3. Ningbo Yinzhou Meteorological Bureau, Ningbo 315194, China; 4. Key Laboratory of Hydrometeorological Disaster
Mechanism and Warning of Ministry of Water Resources/Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, Nanjing
University of Information Science & Technology, Nanjing 210044, China; 5. School of Hydrology and Water Resources, Nanjing University of Information
Science & Technology, Nanjing 210044, China)

Abstract: This study employs the WRF model (Weather Research and Forecasting Model, WRF) to dynamically
downscale ERA5 (ECMWF Reanalysis v5) reanalysis data, yielding high-resolution WRF data. The applicability
of the WRF high-resolution data and ERAS reanalysis data is assessed using observation data of 3 wind towers.
Results show that wind speeds derived from the WRF exhibit closer agreement with observations, whereas ERA5
tends to underestimate wind speeds. Both WRF and ERA5 demonstrate comparable capabilities in reproducing
the dominant wind directions in offshore Guangdong, reflecting these directions as well. The correlation
coefficient between WRF (ERAS) and the observations exceeds the 99% confidence level. Compared with ERA5,
the performance of Weibull fitting using WRF data is closer to the observations. Consequently, WRF data are
more suitable than ERAS5 for assessing wind energy resources in offshore Guangdong. The spatial distribution of
wind resources, as derived from WRF data, reveals substantial wind power densities (>200 W /m2), a high
frequency of effective wind speeds (>0.88). These factors, combined with the presence of one or two dominant
wind directions, collectively indicate favorable conditions for wind energy development in offshore Guangdong.
Key words:wind energy resource; adaptability evaluation; offshore wind power; WRF model



