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Preliminary analysis on cloud cover in main land areas of China
based on optical engineering application
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Abstract: From the perspective of optical engineering application, the national cloud cover characteristics
are studied, and the historical data of cloud cover in the main land areas of China in three aspects, namely,
the overall average situation, the half-year change of warm and cold, and the diurnal variation, are analyzed
in detail. The results show that the distribution of total cloud cover and low cloud cover in major land areas
of China is basically less in the north and more in the south, and there are obvious differences in the
distribution of cloud cover between the cold and warm half year, the site area where the cloud covers in the
warm half year is higher than that in the cold half year is larger, and the cloud distribution difference

between day and night is mainly reflected in the existence of a certaion amount of medium and high clouds
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in the low-value areas of low clouds during the daytime in western China.Then based on the analysis of the
overall average, semi-annual and day-night variation of cloud cover, the classification of cloud cover
regions in China is discussed, and it is shown that the 1 level areas suitable for optical engineering
application are mainly in the north. This work is helpful to fully understand the suitable regions for optical
engineering applications in whole country, and can provide support for further research on the quantitative

impacts of cloud cover on optical engineering applications.

Key words: optical engineering; cloud cover levels; total cloud cover; low cloud cover; cold and warm of

half year; diurnal variation
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Table 1 The brief of national meteorological data on cloud cover

Observation area Number of stations Record number
50 105 3492073
51 101 4399923
52 85 3540790
53 306 7848833
54 388 10796511
55 24 1271154
56 287 8639873
57 513 13512032
58 391 16730597

59 214 6903989
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Fig. 1  The distribution of average total cloud cover over China (a) and probability distribution of average total cloud (b)
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Fig. 2 The distribution of average low cloud (a) and low to total cloud cover distribution (b) over China
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Table 2 The brief of ideal locations of key region

Province (Autonomous region) Number of stations Number of ideal locations

WE 119 116
Hl 85 61
o 103 103
Hifg 51 49
7 5 39 28
g 163 34
P 126 89
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Fig.4 The distribution of total cloud cover (a) and low cloud cover (b) in cold half year over China
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Fig.5 The distribution of total cloud cover (a) and low cloud cover (b) in warm half year over China
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Fig. 7 Day distribution of total cloud cover (a) and low cloud cover (b) over China
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Table 3 Correspondence table for regional level of cloud cover distribution

Level Condition 1 Condition 2
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