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Abstract: [Introduction] In order to test the applicability of sea surface wind field data set in Yangjiang offshore wind farm area, this
paper tests and evaluates the 10 m wind field of daily gridded advanced scatterometer (DASCAT), European centre for medium-range
weather forecasts reanalysis v5 (ERAS) and final reanalysis data (FNL). [Method] The research was based on the 10 m wind fields at
four sites in the Yangjiang offshore wind farm area in Guangdong province. [Result] The results demonstrate five pionts: (1) The wind

speed correlations are above 0.8, with ERAS the highest. The RMSE of wind speed are within 2.6 m/s, with DASCAT being the best in
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SWZ and ERAS being the best in DWZ. Both FNL and ERAS show significant underestimation of wind speed in SWZ, while DASCAT
has smaller mean wind speed deviation than those of FNL and ERAS, and ERAS5 mean wind speed is closer to those of observation.
(2) The wind direction correlation reaches more than 0.75, with ERAS being the highest in SWZ and FNL being the highest in DWZ. The
RMSE of wind direction are within 35°, and ERAS5 errors are the minimum. However, DASCAT and FNL are both closer to the observed
predominant wind direction. (3) The statistics of the RMSE of wind speed in each wind speed period show that FNL is the minimum in
the low wind speed period while DASCAT is the minimum in the medium and high wind speed periods in SWZ. ERAS is the minimum
in all wind speed period in DWZ. In both SWZ and DWZ, ERAS has the highest wind speed correlation in both the low and medium
wind speed periods, and FNL has the highest wind speed correlation in the high wind speed period. (4) The monthly wind speed errors of
DASCAT and ERAS are small and distributed relatively close to each other in SWZ, with peaks in April-May and October; ERAS errors
are smallest in DWZ, with a peak in July and a trough in December-January of the following year. (5) The distribution characteristics of
the multi-year average wind speed for 10 m show that the wind speed increases from north to south and from west to east, and the wind
speed gradient is large in SWZ. [Conclusion] Overall, the 10 m sea surface wind field data set of ERAS performs better in the study area,
and the deficiency of its systematic low mean wind speed can be corrected by DASCAT.
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Fig. 1 The distribution schematic of wind measurement stations (blue dash lines indicate the ocean depth, units: meter)
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Fig. 2 Normalized Taylor diagram of actual wind speed and wind direction with data set at different sea surface wind fields
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Fig. 3 Scatter plot of wind speed and wind direction samples at SWZ and DWZ
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Tab. 2 Statistical results of sea surface wind speed data and measured wind speed

U JRURLIF-35 X (ms ™) X RER 4T RZEMAE/(ms ) P iR 2ZRMSE/(m's ™)

i
MM DASCAT ERA5 FNL DASCAT ERA5 FNL DASCAT ERAS FNL DASCAT  ERA5 FNL
EAKX  6.83 6.65 5.84 4.89 0.83 0.88 0.84 1.13 1.26 2.06 1.49 1.55 2.43
KX 7.11 7.19 6.77 6.76 0.91 0.95 093 0.90 0.78 0.87 1.17 0.99 1.09
£ 3 EEREERSEMXESITER
Tab. 3 Statistical results of sea surface wind direction data and measured wind direction

e TR H4g R (0) EME (165 X)) HERER ¥R 2ERMSE/(°)
- WM DASCAT ERA5 FNL Wl DASCAT ERA5 FNL DASCAT ERA5 FNL DASCAT ERAS FNL
AKX 845 73.6 758 908 E ENE ENE 0.76 0.90 0.88 34.7 23.8 29.9
KX 714 84.0 83.6 924 ENE ENE ENE 0.82 0.86  0.89 30.9 21.2 25.3

ALL 004 H U X R 23 A s ERAS T FNL XU i) fi 22+
A AE SZ I K E N T 8 m/s I, 3 B AE HFE—100° ~
150°, 7t 8 m/s LA b4 hE+25°2 ] . 7EIR KX,
DA 1) s 22 A0 A 5 08 AR S o XUk R/ 22 RIS B i
()5 2R, 6 4 KU N IR ) i 22 FE AR JEAS 20 A7 765
10% ~ 90% 38 X H] N, BEAE HrAE+£30° 2 1] .

223 AS[RRGE T 14 G iR 22

R T 4 AT 40 G 3, 3 1 ST KGR 437 4 A~
A B0~ 2 G (R, 0~ 3.3 m/s) | 3~ 5 Zh(rp%:
KH, 3.4 ~10.7m/s) . 6 ~9 F(FFXGHE, 10.8 ~ 24.4 m/s)
10 K LL E(BRXGE, =245 m/s) . GEi45 55k
A, W0 T RGH KNS B 38 o A AR 9 LA, T
10 LR LL EREA

TE 0 ~ 2 G RGE Be by, KUBUREAS 5 15 LE 7% ~
9%, 45 Ak XGH -5 2 XGH A A 55, TR K X
R<0.4, TRIK X R<0.5, H: & K Xt FNL FIR K X,
H DASCAT By B IR AH OC R B K- (p fH) K
T 0.05, UL B IE B AH G B B AN B 3 . DASCAT Fil
ERAS KU - 34 fn 22 78 B 41 43 X AR A o 35 O 1 {H,
FNL 1 XUEF- 34900 25 0 B o P53 B 508 76 AR XUk
BerhRIUL T DASCAT,

FE 3 ~ 5 G AR B h, KRGS FEA SR R, i b
81% ~ 86%. 45 HTRHAE R AR M3 5, V7K IXAH G
FHUAE 0.75 ~ 0.82, TR /K X HH 5 REUAE 0.86 ~ 0.89,
FER K X, KU 34 i 22 35 R T, 22 b DASCAT
/NME=-0.18 m/s), X 4 77 #il i% 2 DASCAT<
ERAS<FNL; 7EIH /K X, DASCAT XUH - 15 {22 14 Ky

1E{H, ERAS Fl FNL S e, K37 #1538 2% ERAS<
DASCAT<FNL. 7EF4EXH B, DASCAT Hl ERAS
TR, LT FNL,

TE 6~ 9 P W B b, WA A &5 7 b 7% ~
10%. 543 M7 98 BEAE 1 7K IX R0 7K X0 41 56 1
(R>0.8) %8 i = T DASCAT. DASCAT. ERA5 Hl
FNL (%) KU HF- 35 01 2 181 o B 18, 10 ] 45 XUk 9 6} 42
TE 1o R B 28 1 BAA B0 52, Horb FNL % XU I A
TR e K, Hi 2 ERAS, DASCAT /o TEERKIX
H1 DASCAT ¥ 7 iR % 22 e/, 7EIRIK X 1 ERAS 3
DR 22 fe/N e A e KGHLBE TR, P4 AT B A O
WL T DASCAT, {HFEVR /K X N DASCAT 1Y% 22
/N, N 4 FR .

224 KaHiR2ZEMZ H AL

FIHIZS 57 R EOR F7R BORHEE K 18 7 AR 1R 25 38
R34 0B RORE B2, A8 S 3R BOH /N e W) g R B
o Geitas R, 25 REAE R KX H 2 FNL
(10%) <ERA5(11%) <DASCAT(18%) , 1E IR K X
A FNL( 14%) <DASCAT( 16%) <ERA5(18%) , 45 &
R4 7 A R 25 50H, 1B FNL () XU 34 5 i 1R 25
% A AR AR 8 7 — > KAH, ERAS A1 DASCAT 7£ A
X FNL 158 22 /N B BUE N e s A8 Ak . DI 22 50 R
B, WA IERR T HAX . 7EERKIX P, FNL #) 8
BT RRZELE 10 H 2WAE | AR, & HF1E
241 m/s, B 55 A & %R 4E K DASCAT Al
ERAS 9158 22 /34 LR HET, P YB3 51 1.46 m/s
A1 1.53 m/s, R Z ML EBBUELZS, 4~ 5 H 1 10
H iR 216 . e KX N, DASCAT il ERAS 11y
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Tab. 4 Lower deviation of sea surface wind speed data and measured wind speed periods
} HKIX HOKIX
WRME KL : :
n R pla ME/(m's") RMSE/(m's ") n R pla ME/(m's")  RMSE/(m's ")
0~2% 73 0.25 0.03 0.47 1.27 58 0.23 0.08 0.79 1.35
3~5% 937 0.75 6.9E-168 —-0.18 1.46 519  0.87 6.0E-161 0.09 1.06
DASCAT
6~ 9% 76 0.60 1.3E-8 -1.01 1.88 62 0.46 1.6E—4 —0.65 1.75
>104% 0 — — — — 0 _ _ _ _
0~2%% 74 032 5.9E-3 0.11 0.90 58 035 6.4E-3 0.06 0.66
3~ 59 947  0.82 1.3E-234 -0.98 1.49 523 0.89 3.4E-184 —-0.31 0.97
ERAS
6~ 9% 76 080  8.3E-18 —2.24 2.48 62 082 6.3E-16 -1.00 1.35
>104% 0 — — — — 0 — — — —
0~2%% 74 0.16 0.19 -0.14 0.89 58 0.48 1.2E—4 0.19 0.64
3~5% 947 0.75 3.1E-171 -1.90 2.30 523  0.86 1.8E—153 -0.32 1.10
FNL
6~ 9% 76 0.82 1.5E-19 —4.24 4.33 62 0.88  5.44E-21 -1.02 1.38
>10%% 0 — — — — 0 — — — —
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