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Abstract

With the continuous expansion of global climate change research, climate reanalysis data have be-
come a fundamental tool in wind speed studies. This study evaluates the wind speed simulation
performance and associated error distributions of the 70-year reanalysis product for surface mete-
orological variables over East Asia (EAR70, 1948~2018) and the ERA5 dataset, using hourly wind
speed observations from over 2000 meteorological stations across mainland China in 2009 as ref-
erence data. At the annual scale, wind speeds in China exhibit a spatial pattern of “low in the central
region and high in the north and south”, with relatively higher wind speeds in the northwest, north-
east, and coastal regions. Some stations recorded wind speeds exceeding 6 m/s, indicating signifi-
cant wind energy potential, whereas regions such as the Sichuan Basin experienced lower wind
speeds. Monthly analysis shows a systematic overestimation by EAR70 in eastern China, with the
largest positive biases observed in Hebei, Henan, and Jiangsu, especially in winter, while summer
exhibits relatively smaller errors. Daily statistics indicate that EAR70 outperforms ERA5 in simu-
lating daily minimum wind speeds, whereas ERAS5 provides more consistent results with lower var-
iability in daily maximum wind speed simulations. At the hourly scale, EAR70 demonstrates higher
accuracy during nighttime and early morning hours, while ERA5 shows better stability and lower
errors in simulating daytime wind speeds. Overall, ERA5 exhibits superior simulation accuracy
across most regions, especially in central and eastern China, when compared to EAR70.
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Figure 1. The distribution of average wind speed in mainland China in 2009
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Figure 2. Monthly scale deviation of surface wind speed from EAR70 reanalysis data in mainland China
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Figure 3. Daily maximum and minimum wind speed average errors. (Note: Red represents EAR70, blue represents ERA5;
solid lines represent daily maximum wind speed average errors, and dashed lines represent daily minimum wind speed average

errors.)
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Figure 4. Spatial distribution of daily maximum wind speed average errors and root mean square errors for EAR70 and ERA5.
(Note: (a) EART70 average error; (b) EAR70 root mean square error; (c) ERAS average error; (d) ERAS root mean square

error.)
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Figure 5. Spatial distribution of daily maximum wind speed average errors and root mean square errors for EAR70 and ERA5.
(Note: (a) EAR70 average error; (b) EAR70 root mean square error; (c) ERA5 average error; (d) ERAS root mean square
error.)
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Figure 8. Spatial distribution of average wind speed average errors and root mean square errors for EAR70 and ERA5. (Note:
(a) EAR70 average error; (b) EAR70 root mean square error; (c) ERA5 average error; (d) ERA5 root mean square error)
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