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Temporal and Spatial Variations of Summer Night Rain in
Sichuan Province in the Last 60 Years

DONG Zizheng', MAO Wenshu', BAI Lei*”’
(1. College of Atmospheric Sciences, CUIT, Chengdu 610225, China;2. College of ecology and environment, Hainan University , Haikou
570208 , China;3. Key Laboratory of Agro-Forestry Environmental Processes and Ecological Regulation of Hainan Province ( Hainan Universi-
ty) , Haikou 570208 , China)

Abstract; To effectively analyze and study the temporal and spatial variation characteristics of summer night rain in Si-
chuan Province over the past 60 years, the daily precipitation data of 126 meteorological stations in Sichuan Province from
1961 to 2019 were used to analyze the temporal and spatial variation characteristics of summer night rain in Sichuan
Province in detail by using linear trend estimation, Mann Kendall mutation test, Morlet wavelet analysis and rotating em-
pirical Orthogonal functions decomposition (REOF) and other methods. The results show that the spatial distribution of
summer night rain in Sichuan Province is more in the east and less in the west, and more in the south and less in the
north. The night rain rate in most areas of Sichuan Province accounts for over 50% ,with the highest night rain rates in
southern Sichuan and Ya’ an reaching over 70% . The overall trend of summer night rain is decreasing, with a spatial
distribution of increasing in the west and decreasing in the east. The center of the relative variability of night rain is loca-
ted in northeastern Sichuan,with a relative variability value of over 2 times, and the highest value is located in Lang-
zhong , Jiange ,and Wangcang can reach up to six times. The REOF analysis of summer night rainfall in Sichuan Province
shows that it can be divided into the western Sichuan plateau region (Zone 1) ,the southwestern Sichuan mountain region
(Zone 1I) ,the northwestern Sichuan region ( Zone III) ,the southeastern Sichuan region (Zone IV) ,and the northeastern
Sichuan region (Zone V). The Secular variation trend of summer night rainfall in Sichuan Province is significant. The
summer night rainfall in areas I,1I,and V shows an obvious upward trend, while the summer night rainfall in areas 11
and IV shows an opposite downward trend. The time points of sudden changes in night rain in the above regions mainly
occurred near the 1970s. The cycle characteristics of summer night rain in Sichuan Province are characterized by long
periods containing short periods and periodic oscillations,and the cycle of summer night rain in the five regions is most
common with periods of 20-30 years and 5-10 years.

Keywords : Sichuan Province ;summer night rain ; REOF ; changing trends ; wavelet analysis





