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Variation and spatial distribution of surface solar radiation in China over recent
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Abstract: Under the background of global warming, the gross radiation intensity on the ground changes obviously, most of
Earth’s surface energy is from solar, and the change of surface solar radiation could profoundly affect the global climate and
eco-environment, thus the effects of the natural and human factors on solar radiation have become a hot issue. Based on the
review of previous studies, this paper analyzed the long term variation characteristics of the surface solar radiation, using
methods of a linear-trend estimation, regression analysis and correlation analysis, and analyzed the relationship between the
surface solar radiation variations and the atmospheric aerosol distribution. The characteristics of variation and spatial
distribution of surface solar radiation was analyzed during past nearly 50 years in China. The results showed as followed :
(1) Similar with most parts of the world, China’s surface solar radiation have experienced an earlier decreased and later
raised process, which known as that the earth changed from ‘global dimming’ to ‘global brightening’ ; The surface solar
radiation has been decreasing tendencies in recent 50 years in China, but the trends of surface solar radiation roughly
divided into two phases in recent 50 years, the surface solar radiation and direct solar radiation had a decreasing trend over
1960—1990 and an increasing trend since 1991. The scattered radiation had a increasing trend over 1960—1990 and an
decreasing trend since 1991. So in China, the reducing trend of surface solar radiation did not persist after the 1990,
instead, an increasing trend had been observed since the late 1980s, and the trend and turning points of surface solar

radiation in China are consistent with the global trend. (2) The relationships between city’s industry type, city size and
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aerosol thickness distribution and surface solar radiation trends were analyzed. It showed that surface solar radiation declined
more sharply in most big cities with intensive industry than the small or medium-sized city with less industry. In provincial
capital , whether north or south of the Qinling Mountain-Huai River, the surface solar radiation of industrial cities had a
decreasing tendency. The surface solar radiation in most of small cities showed insignificantly changing trends. It indicated
that the change trend of surface solar radiation could be associated with air pollution in the process of quick urbanization and
fast industrialization. On the whole, compared with south of Qinling Mountain-Huai River, the region in north of the Qinling
Mountain-Huai River had a higher percentage of stations showed a downward trend. Compared with the small cities, the
provincial capital cities had a higher percentage of the downward trend in surface solar radiation. As spatial variation, the
surface solar radiation value is relatively higher in North China, Central China, Eastern China and South China, Sichuan
basin, and relatively lower in other areas. The surface solar radiation in Eastern China, Central China and part of North
China decreased even more sharply than west of China. Thicker aerosol optical depth was with larger trend of the surface

solar radiation decrease, it indicated that aerosol pollution plays an important role in the decline of surface solar radiation.

Key Words: surface solar radiation; global dimming; aerosol; haze
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Table 1 Long-term variations of surface solar radiation in China
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Fig.1 Regional averaged inter-annual variation of global solar
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Table 2 The primary results about the variations of surface solar radiation some areas in China
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Table 3 The climate tendency of surface solar global radiation over some cities in China
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Fig.2 The surface solar radiation long-term trend in recent 50 years in China and Annual mean AOD (550nm) over China for 2001—2010
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