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Table 1 Major characteristics of surface wind data sets

ARZIN Y it ;e FiF 8] 5 Fl AT /G Ir &= i 18] 3 98 2 /h 23 (8] 43 e 3
CFSR/CFSv2 1979 F £ 4 GSI(3D-VAR) 6 0.312°X0.312°
ERA-Interim 1979 4E B4 4D-VAR 6 0.125°X0.125°
P K JRA-55 1958 sE B4 2D-01 6 0.562°X0.562°
MERRA 1979-—2016 4E GSI(3D-VAR) 6 0.5°X0.66°
20-CR 18712014 4E GSI(3D-VAR) 6 2°% 2°
I3 IR FNL 1999 4 E 4> GSI(3D-VAR) 6 1°%1°
QuikSCAT/NCEP 1999—2009 4F B 418 6 0.5°X0.5°
B IR G
CCMP 1987 4EE 4 ARGk 6 0.25°X0.25°
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Fig.1 Locations of observation stations
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Table 2 Statistics of wind speed and direction between the four wind products and TAO buoys

,STDE = +/(RMSE? — Bias*) ,R* =

. T
Pl Bias , RMSE STDE
R? Bias/* RMSE/* STDE/*
/(m s /(m s~ /(m s~ 1)
CFSR/CFSv2 0.76 0.81 1.55 1.35 —3.79 24.69 24.40
ERA-Interim 0.51 0.85 1.31 1.20 —3.01 22.07 21.86
FNL 0.64 0.82 1.46 1.31 —3.44 23.87 23.62

CCMP 0.31 0.89 1.08 1.04 —1.49 20.49 20.44
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Fig.2 Scatter diagrams of wind speed and direction from the four wind products and TAO buoys
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Table 3 Statistics of wind speed and direction between the four wind products and off-shore NDBC buoys
N K1
e Bias/ RMSE/ STDE/
R? Bias/*® RMSE/° STDE/®

(m+s™ 1) (m+s 1) (m+s 1)
CFSR/CFSv2 0.59 0.91 1.49 1.36 —1.05 27.38 27.36
ERA-Interim 0.51 0.93 1.35 1.25 —1.48 25.39 25.35
FNL 0.47 0.94 1.25 1.16 —1.02 25.82 25.80
CCMP 0.17 0.93 1.23 1.22 —0.51 25.84 25.83
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Fig.3 Scatter diagrams of wind speed and direction from the four wind products and off-shore NDBC buoys
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Table 4 Statistics of wind speed and direction between the four wind products and near-shore NDBC buoys

. W
P i Bias/ , RMSE/ STDE/
R? Bias/* RMSE/* STDE/®
(mes 1) (mes 1) (me+s b
CFSR/CFSv2 1.44 0.84 2.76 2.35 1.33 46.87 16.85
ERA-Interim 0.99 0.78 2.91 2.74 —1.61 47.87 47.86
FNL 1.47 0.87 2.68 2.24 0.75 48.31 48.30

CCMP 0.20 0.84 2.38 2.37 0.21 47.50 47.50
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Fig.4 Scatter diagrams of wind speed and direction from the four wind products and near-shore NDBC buoys
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Table 5 Statistics of wind speed between the four wind products and the observation at Shengsi station

5 Bias/(m s 1) R? RMSE/(m s 1) STDE/(m =+ s 1)
CFSR/CFSv2 0.45 0.55 2.75 2.71
ERA-Interim 0.24 0.65 2.34 2.33

FNL 0.05 0.64 2.31 2.31

CCMP 0.48 0.64 2.45 2.40
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Fig.5 Scatter diagrams of wind speed from the four data products and the observation at Shengsi station
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Applicability Evaluation of Four Surface Wind Products in the
Northern Hemisphere Sea Area
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Abstract: In order to reconstruct the physical structure of sea surface wind field, reliable, accurate and
tested data with high spatial and temporal resolution are necessary. Comprehensive comparison is applied
to observational data of NDBC, TAO and Shengsi station to evaluate the four wind products, CFSR/
CFSv2, ERA-Interim, FNL and CCMP, with focus in northern hemisphere sea area (North Pacific and
North Atlantic), and our conclusions are: 1) Wind speed is underestimated in all the four data products in
various degree. The bias of wind direction is larger in the region where wind speed is low. The data in open
oceans is closer to observation than those in coastal area, and the data in high latitudes have better quality
than those in low latitudes. 2) Comparison on bias, root mean square error, standard deviation and corre-
lation coefficient of wind direction and speed reveals that the CCMP is the most accurate data product,
while the CFSR/CFSv2 is the worst. 3) Comparison with ShengSi platform observation data and buoy data
shows that the FNL is the best, ERA-Interim ranks the second, the accuracy of CCMP verified by station
data is lower than that verified by buoy data, and the CFSR/CFSv2 has the worst accuracy. 4) Bias distri-
bution of the four datasets further demonstrated that the bias between CCMP and ERA-Interim is smaller,
and the bias between CFSR/CFSv2 and FNL is also smaller. The biases of zonal wind of CCMP and the
other three products are mostly negative in open oceans but mostly positive in coastal areas. For the bias of
meridional wind, positive values are dominant in southern and negative ones are dominant in northern
hemisphere, but the values are smaller than the zonal wind bias.

Key words: surface wind; CFSR/CFSv2; ERA-Interim; FNL; CCMP; spatial difference
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