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Fig.2 Mean values, standard errors and fitting results of daily temperature change with cloud cover
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Fig.3 Spatial distribution of regression coefficients between daily temperature and cloud cover
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Table I  Correlation coefficients and regression coefficients between cloud cover and solar radiation
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The Statistical Relationship Between Summer Cloud Cover
and Daily Temperature in Eastern China

GUO Yuan-xi, GONG Dao-yi, WANG Wen-shan, MAO Rui, HU Miao

(State Key Laboratory of Earth Surface Processes and Resource Ecology, Academy of Disaster Reduction
and Emergency Management, Betjing Normal University, Betjing 100875, China)

Abstract: Based on the data of daily temperature from 130 meteorological stations of Eastern China in
1980-2009, statistical relationship between cloud cover and temperature on no rain conditions were quantita-
tively analyzed, and the reason was explained from the perspective of radiation. It was showed that daily maxi-
mum temperature and daily mean temperature in Eastern China decreased significantly with the increasing of
cloud cover, which is mainly because solar radiation and surface net radiation decreased significantly due to in-
crease of cloud cover. This is in consistent with the relationship between daily maximum temperature, daily
mean temperature and cloud cover in the whole China, in the Northern Hemisphere and even in the Globe. Spe-
cifically, the daily maximum temperature and daily mean temperature would decrease by 0.219°C and 0.109°C
respectively as the total cloud cover increased by each 10 percent. And also, when low and middle cloud in-
creased, the daily maximum temperature and daily mean temperature would decreased by 0.367°C and
0.247°C respectively, and when high cloud increased, the daily maximum temperature and daily mean tempera-
ture would decreased by 0.087°C and 0.006°C respectively. This significant negative correlation between daily
maximum temperature, daily mean temperature and cloud cover may be mainly caused by the reduction of sur-
face solar radiation and surface net radiation. In the northern part of the study region, daily minimum tempera-
ture increased significantly with the increase of total cloud, low and middle cloud, or high cloud, and in the
south, it decreased significantly with the increase of total cloud or low and middle cloud. But it shows no obvi-
ous relationship with the amount of high cloud. This phenomenon can hardly be explained simply from the as-
pect of radiation effect, because there is a significant negative correlation between cloud cover and surface ef-
fective radiation. It was found that diurnal temperature range in Eastern China was significantly decreased with

the increase of cloud cover, and the rate of reduction in the north is faster than that in the south.

Key words: Eastern China; summer; cloud cover; temperature; diurnal temperature range; radiation



