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Fig.1 Location of Xiazhimen observation station and typhoon trajectories
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Fig.2 Comparison in wind speed time series of the measured data to those of ERAS5 (a), CFSv2 (b), CCMP (c), JRA-55 (d), MERRA-2

(e), and CAMS (f) data at Xianzhimen station

: ERAS (the 5th generation ECMWF atmospheric reanalysis) , CFSv2 (climate
forecast system version 2) , CCMP (cross-calibrated multi-platform)
, JRA-55 (Japanese 55-year reanalysis) 55 , MERRA-2 (modern-era retrospective
analysis for research and applications version 2) , CAMS (the copernicus atmosphere monitoring
service)
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Tab. 2 Errors of wind speed in different datasets at Xianzhimen station
Ew/(m/s) Egus/(m/s)
ERAS CFSv2 CCMP JRA-55 MERRA-2 CAMS ERAS CFSv2 CCMP  JRA-55 MERRA-2 CAMS
0.04 1.16 —-0.23 —-0.11 —-0.65 —-0.52 1.95 2.49 1.97 2.03 2.14 2.11
0.79 1.98 —-0.07 0.25 -0.17 0.11 2.23 3.11 1.97 2.14 2.11 2.10
0.52 1.18 0.08 0.33 —-0.00 0.13 1.83 2.38 1.96 2.01 1.84 1.86
—0.54 0.48 —-0.53 —0.68 -1.21 -1.09 1.68 1.94 1.88 1.84 2.20 2.02
—-0.65 0.97 —-0.39 -0.37 -1.24 -1.27 2.01 2.39 2.08 2.12 2.39 2.44
B I5
ERAS CFSv2 CCMP JRA-55 MERRA-2 CAMS ERAS CFSv2 CCMP  JRA-55 MERRA-2 CAMS
0.01%  0.18% -0.03% -0.02%  -0.10% —-0.08% 0.30 0.34 0.30 0.31 0.31 0.32
0.14% 0.36% -0.01% 0.05%  —0.03% 0.02% 0.38 0.43 0.35 0.38 0.38 0.38
0.09%  0.21% 0.01% 0.06% —-0.00% 0.02% 0.32 0.37 0.35 0.36 0.33 0.34
-0.08% 0.07% —-0.08% —-0.10% -0.17% -0.16% 0.23 0.27 0.26 0.24 0.26 0.25
-0.08%  0.12% -0.05% -0.05%  -0.16% —0.16% 0.24 0.27 0.26 0.26 0.26 0.26
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0.78 0.76 0.81 0.77 0.78 0.78 2.06 3.25 1.41 1.67 1.60 1.55
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Fig. 3 Comparison in wind direction time series of the measured data to those of ERAS (a), CFSv2 (b), CCMP (c), JRA-55 (d),
MERRA-2 (e), and CAMS (f) data at Xianzhimen station
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Tab.3 Errors of wind direction in different datasets at Xianzhimen station
E/(°) Erus/(°)
ERAS5 CFSv2 CCMP JRA-55 MERRA-2 CAMS ERAS CFSv2 CCMP JRA-55 MERRA-2 CAMS

-23.94 -14.75 -33.90 -34.12 -32.33 —23.68 118.24  112.48 127.18 126.38 124.89 119.94
—7.48 -3.71 -18.28 -21.87 -15.83 -8.49 87.93 86.49 94.44 97.28 93.55 90.00
-8.73 —5.44 -13.30 -16.15 -15.41 -14.12 86.75 87.15 93.83 92.88 91.86 91.58
-39.64 -30.36 -44.90 —42.57 -48.10 -33.20 134.76 130.11 140.05 139.16 141.30 135.29
-40.51 —-19.83 -59.84 -56.47 -50.62 -39.44 150.87 137.10 166.33 163.46 159.74 151.68
B Is
ERAS CFSv2 CCMP JRA-55 MERRA-2 CAMS ERAS CFSv2 CCMP JRA-55 MERRA-2 CAMS
-0.14% -0.08% -0.19% —0.19% -0.18% -0.13% 0.65 0.63 0.69 0.69 0.68 0.66
-0.04% -0.02% -0.10% -0.12% -0.09% -0.05% 0.48 0.48 0.51 0.52 0.51 0.49
-0.06% —-0.04% -0.09% —0.10% -0.10% -0.09% 0.56 0.56 0.60 0.59 0.59 0.59
-0.24% -0.19% -0.28%  —0.26% -0.30% -0.20% 0.79 0.78 0.81 0.81 0.82 0.81
-0.19% -0.10% -0.29% —-0.27% -0.24% -0.19% 0.70 0.65 0.74 0.74 0.73 0.70
R E

ERAS CFSv2 CCMP JRA-55 MERRA-2 CAMS ERA5 CFSv2 CCMP JRA-55 MERRA-2 CAMS

0.50 0.54 0.43 0.45 0.45 0.49 55.30 49.56 62.27 62.13 60.81 55.70
0.60 0.61 0.56 0.55 0.56 0.59 36.85 35.05 43.43 45.79 42.35 38.12
0.51 0.52 0.42 0.46 0.45 0.44 39.37 38.15 44.03 44.51 44.07 43.43
0.49 0.51 0.44 0.46 0.43 0.48 69.35 6437  73.49 72.18 75.35 67.37
0.45 0.51 0.36 0.38 0.40 0.44 70.10 57.98 82.29 80.23 76.84 70.03
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Fig.4 The wind rose diagram of measured data (a), ERAS (b), CFSv2 (c), CCMP (d), JRA-55 (e), MERRA-2 (f), and CAMS (g) at
Xiazhimen station
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PERFORMANCE EVALUATION OF MAINSTREAM SEA SURFACE WIND FIELD DATA
IN ZHOUSHAN ARCHIPELAGO

LIU Zi-Wei', ZHAO Shuai-Kang', WEI Xiao-Ran', BAI Ye-Fei'?

(1. Ocean College, Zhejiang University, Zhoushan 316021, China; 2. Hainan Institute of Zhejiang University, Zhejiang University,
Sanya 572024, China)

Abstract Reanalysis wind field data are and have been widely used in evaluation of renewable energy resources,
marine disaster prevention, port operation, and ship transportation in Zhoushan archipelago, East China Sea, Zhejiang, East
China. However, performance of the reanalysis data from different agencies varies in Zhoushan area, which greatly
impedes the effective application of these data. Based on full time series of wind field data recorded at nearshore buoy in
2018, we investigated the long-term variation trend of the near-surface wind field in Zhoushan archipelago and conducted
comprehensive evaluation on the performance of six reanalysis datasets (ERAS, CFSv2, CCMP, JRA-55, MERRA-2, and
CAMS) through error analysis and wind rose chart. Results show that ERAS performs overall the best in reproducing the
wind field and followed by JRA-55. In terms of single factor of wind field, ERA5 reproduces the wind speed relatively
well, while CFSv2 reproduces the wind direction better. Performance of each reanalysis data also varies seasonally. In
terms of wind direction distribution of the whole year, the reanalysis data have a significant eastward deviation, which was
observed in most of the reanalysis datasets. The findings provide baseline for selection of proper wind field reanalysis
dataset in different application scenarios and serve as the first step towards development of high-precision and long-span
wind field data products for Zhoushan archipelago.

Key words ERAS5 (the 5th Generation ECMWF Atmospheric Reanalysis); CFSv2 (Climate Forecast System version
2); CCMP (Cross-Calibrated Multi-Platform); JRA-55 (Japanese 55-year Reanalysis); MERRA-2 (Modern-Era
Retrospective Analysis for Research and Applications version 2); CAMS (the Copernicus Atmosphere Monitoring
Service); wind field; Zhoushan archipelago



