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Spatial and Temporal Evolution Characteristics and Regional Differences
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Abstract: Based on 545 meteorological stations in “Fog and Haze Special Data Set (V1.0)” , the spatial and
temporal variations of fog days with different intensities and haze days in China from 1961 to 2016 were diagnosed
from three aspects: climatic characteristics, variation trend and fluctuation characteristics. The results showed that
Firstly, the fog days of different intensities showed spatial differentiation characteristics of high in Southeast and low
in Northwest in China from 1961 to 2016, Heavy fog days distributed more in Southwestern Yunnan, Eastern Si-
chuan, coastal areas of East China and Hainan Province, exceeding 30 days. The proportion of light fog days in to-
tal fog days weremore than 75% in most areas, and the spatial correlation coefficient of the two intensityfogswas
0.61(n=139579) , which passed the test of 0. 05 significance level. Haze days were more distributed in Beijing,
Tianjin, Hebei, Yangize River Delta, Pearl River Delta and Central China, but less in other parts of China. Sec-
ondly, light fog days and total fog days showed an increasing trend in the Southeastern China from 1961 to 2016,
with an increasing trend of more than 32 d/10 4F. The spatial correlation coefficient between them was 0. 59 (n =
139579) , which passed the test of 0. 05 significance level. Heavy fog days decreased in the south of the Yangize
River, while increased in North China, Huanghuai, Jianghuai and Eastern Sichuan. Haze days increased from the
east of Shaanxi to the west of Guangxi, but decreased in Shaanxi Province. The increasing of light fog days provided
potential conditions for the increasing of haze days. Thirdly, the fluctuation characteristics of fog days with different
intensities in China were characterized by spatial differentiation of low in Southeast China and high in Northwest
China from 1961 to 2016. The spatial correlation coefficients of light fog days, heavy fog days and total fog days
were 0. 57 and 0. 63 (n =139579), respectively, which passed the test of 0. 05 significance level. The fluctua-
tion characteristics of haze days were higher than those of fog days with different intensities, and showed the spatial
differentiation characteristics of low in Southeast China, middle in Northeast China and high in Northwest China.
The results were of great significance for understanding the evolution characteristics of fog and haze under the back-
ground of global warming and rapid urbanization and formulating countermeasures.
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