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Comprehensive Analysis of Moisture Characteristics for a Disastrous
Nocturnal Rainstorm Event in the Western Sichuan Basin

JIANG Weiwei, LI Guoping
(College of Atmospheric Sciences,Chengdu University of Information Technology , Chengdu 610225, China)

Abstract; To deeply explore the characteristics of water vapor transport during the nocturnal rainstorm in the west of Si-
chuan Basin, the environmental conditions and water vapor characteristics of nocturnal rainstorms in the west of Sichuan
Basin from August 19 to 20, 2019 were comprehensively analyzed based on Euler method and Lagrange method by using
ERAS reanalysis data, hourly precipitation data of densification stations in Sichuan Province and global assimilation sys-
tem data. The Lagrange tracing model ( HYSPLIT) was mainly used to quantitatively calculate the water vapor transport
sources during the rainstorm and the contribution of each source to precipitation. The results show that the short wave
trough, plateau vortex, and atmospheric unstable stratification are the basic environmental conditions for the occurrence
and maintenance of this rainstorm. In the process of rainstorms, the water and steam sources at different levels showed
multi-source characteristics. The water vapor in the lower troposphere (850-700 hPa) is mainly from the Sichuan Basin
and its surrounding areas, followed by the Bay of Bengal, with a total contribution rate of 73% . The water vapor in the
middle layer (500 hPa) mainly comes from the Indian Peninsula ( the contribution rate is 44.8% ) , and the water vapor
transport in the Bay of Bengal (26.3% ) and the South China Sea(24.9% ) also has an important contribution. Tt is
noteworthy that the water vapor contribution rate of the local and surrounding areas of the Sichuan basin to the nighttime
rainstorms increases significantly with the decrease in height.
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