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Abstract Daytime and nighttime spaceborne lidar data from CALIOP Version 4. 10 Level 1B and Version 4. 20 Level 2
products are used to retrieve sea surface wind speed globally in October 2017, January 2018, April 2018, and July 2018.
The quasi-synchronous sea surface wind speed observed by the Version 8.2 AMSR-2 product is selected for comparison.
Based on the previous studies of sea surface wind speed which focused on the cloud-free data of CALIOP, the data of
transparent cloud layers are further used for the retrieval of sea surface wind speed, and the retrieval accuracy maintaines
the same level when the data is added significantly. The effects of differences between different sea surface slope
distribution models on the retrieval of sea surface wind speed by CALLOP are explored. Furthermore, the Gram-Charlier
approximation model with transparent cloud layers at daytime and nighttime is given. Results show that the Gaussian
model has relatively small error, while the Gram-Charlier approximation model corrects the effect of kurtosis and
skewness, and has better performance when wind speed is low (<{3 m+s ') or high ">13 m+s '). According to results of
the Gram-Charlier approximation model with transparent cloud layers, the standard deviations of nighttime data in October
2017, January 2018, April 2018, and July 2018 are 1. 22 m-s ', 1.33m*s ', 1.20m+s ', and 1.39 m-s ', respectively,
and the correlation coefficients are 0. 92, 0.91, 0.92, and 0. 90, respectively. The standard deviations of the daytime data

are 1.41m-+s™', 1.45m+s"', 1.86 m+s ', and 1. 69 m+s™', respectively, and the correlation coefficients are 0. 90, 0. 89,
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0.86, and 0. 87, respectively.
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Table 1  Differences of nighttime sea surface wind speed retrieved by Gaussian model, GC approximation model in cloud-free condition

and GC approximation model with transparent cloud layers

Time Bias /(m-s™") Standard deviation /(m+s™") Correlation coefficient
Gauss GC1 GC2 Gauss GC1 GC2 Gauss GC1 GC2
October 2017 0.03 0. 10 0. 30 1.09 1.29 1.22 0.93 0.92 0.92
January 2018 —0.21 0.01 0.25 1.17 1.38 1.33 0.91 0.90 0.91
April 2018 —0.07 0.12 0.23 1.09 1.25 1. 20 0.93 0.92 0.92
July 2018 0. 05 0.07 0.25 1.24 1.68 1.39 0.91 0. 87 0. 90
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Table 2 Differences of daytime sea surface wind speed retrieved by Gaussian model, GC approximation model in cloud-free condition

and GC approximation model with transparent cloud layers

. Bias /(m+s™") Standard deviation /(m-+s™") Correlation coefficient
me
Gauss GCl1 GC2 Gauss GC1 GC2 Gauss GCl1 GC2
October 2017 —0.19 —0.16 0.33 1.23 1.45 1.41 0.91 0.89 0.90
January 2018 —0.60 —0.46 0.28 1.28 1.53 1.45 0. 89 0.88 0.89
April 2018 —0.60 —0.45 0.40 1.57 1.83 1.86 0. 86 0.85 0. 86
July 2018 —0.41 —0.49 0.35 1.45 1.85 1.69 0.88 0.82 0.87
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Fig. 1

Comparison of CALIOP wind speed inversion values and AMSR-2 wind speed values at different times. (a)(b) October 2017;

(c)(d) January 2018; (e)(f) April 2018; (g)(h) July 2018
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