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Spatial Distribution of Nighttime Rainstorms in Warm Season in Sichuan

Mountains and the Dependence on Altitude

ZHOU Fangchi', LI Guoping', HUANG Chuhui®
(1.School of Atmospheric Sciences, Chengdu University of Information Technology, Chengdu 610225, Chinaj;
2.Sichuan Meteorological Observatory,Chengdu 610072, China )

Abstract Using the hourly precipitation data of 2 165 national and regional meteorological stations in
Sichuan province from 2010 to 2019, the basic characteristics of the ratio of nighttime precipitation to
daily precipitation on rainstorm days, nighttime rainstorm frequency and average nighttime rainstorm
intensity in the warm season (from May to September) in Sichuan were calculated by region.Through
statistical methods such as trend analysis and geographically weighted regression,its spatial
distribution and its relationship with altitude were analyzed.The results showed that: (1)The ratio of
nighttime precipitation to daily precipitation on rainstorm days in Sichuan showed a decreasing trend
from south to north,with an altitude of 2 800 m as the boundary,showing a vertical distribution
characteristic of increasing first and then decreasing with the increase of altitude.The trend of
southwestern Sichuan mountains was obviously different from the overall rising trend of other
mountains. (2 )Stations with more frequent rainstorms at night were linearly distributed along the steep
terrain of western and southwestern Sichuan mountains.The frequency of nighttime rainstorm generally
decreased with the increase of altitude.The maximum frequency of the western and southwestern
Sichuan mountains respectively occurred at 800 m and 500 m above sea level.(3)Average nighttime
rainstorm intensity in Sichuan decreased with the increase of altitude,and the high—intensity area was
mainly located in the western and northeastern mountains of Sichuan.The peak intensity at the altitude
of 700 m was mainly contributed by western Sichuan mountains. (4)The nighttime rainstorms in
western Sichuan mountains were characterized by more frequent and strong intensity each time.There
were many heavy rainstorms at night in southwestern Sichuan mountains,but the single precipitation
was small.The nighttime rainstorms in northeast Sichuan mountains were strong but less frequent.

Key words nighttime rainstorm;frequency and intensity;spatial distribution;altitude ; Sichuan

mountains



