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Abstract The surface radiation data from China Meteorological Administration (CMA) including the global radi-
ation from 1961 to 2007, the direct and diffuse radiation from 1961 to 1992 at 16 first-degree stations were used to
analyze the long term variation of the surface solar radiation over Northwest China. The results showed that the long
term variation of global radiation was characterized as four phases: “retaining”, “dimming”, “brightening”, and

“declining”. The “dimming” phase proceeded from the 1970s to the mid 1980s, then “brightening” took place and
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lasted to the mid 1990s. Afterward, the global radiation began fluctuating and “declining”. Furthermore, both

“dimming” and “brightening” were obvious during all seasons. While the temporal spans of the above two phases

were the longest and shortest respectively in winter than in other seasons. From 1961 to 1992, the direct radiation

varied from “dimming” to “brightening” in general, while the diffuse radiation varied from “brightening” to “dim-

ming”. The variations of the global radiation in different phases were closely related to the corresponding trend and

magnitude of the direct and diffuse radiation. The decreasing percentages of direct radiation and sunshine duration

from 1961 to 1984 were distinct in different cities and different seasons. Direct radiation and sunshine duration de-

creased most significantly in the provincial capitals during winter months, which indicated that the secular variation

of solar radiation over Northwest China is perhaps related to anthropogenic emission of aerosol.
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Fig. 1 Distribution of the solar radiation stations over Northwest China
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Fig. 2 Annual departure of global radiation and its 5-year moving average over Northwest China from 1961 to 2007
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