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Analysis of Water Vapor Characteristics of an Extreme Precipitation

in Aksu Area in Early Spring of 2022

LI Haihua', LI Jizhou?,LIU Dafeng®, FANG Wen*,ZHANG Yunhui'
(1. Xinjiang Meteorological Observatory, Urumqi 830002, China; 2.Huixian Meteorological Bureau,
Henan 453600, China;3.Xinjiang Meteorological Service Center, Urumqi 830002, China;
4.Changji Meteorological Bureau, Changji 831100, China)

Abstract Based on the data of conventional observation, regional automatic station, the atmospheric
precipitable water vapor observed by ground —-based GPS and National Environmental Forecasting
Center (NCEP) reanalysis, the circulation situation, high and low altitude configuration, water vapor
transport, water vapor budget and water vapor tracking of extreme precipitation in the western Aksu
region from March 18 to 22, 2022 (referred to as“03+20” process) were analyzed by using the methods
of water vapor flux diagnosis and backward trajectory model. The conclusions are as follows: (1)The
extreme precipitation process was affected by the fluctuation of the strong westerly wind front area in
the mid—latitude. During the heavy precipitation, the circulation configuration was similar to the typical
rainstorm process in the western part of southern Xinjiang in summer, that is, the southwest jet at 200
hPa, the west flow at 500 hPa, the east jet at 850 hPa, and the low level wind shear and convergence.
(2)During the rainstorm, the water vapor was transported from southern Europe, Mediterranean Sea,
southern Caspian Sea and southern Aral Sea to the western part of southern Xinjiang, and converged in
the northern part of Aksu area. The strongest water vapor convergence was between 700 hPa and 850
hPa. Water vapor input is the main input in each layer of the western boundary, accounting for 85%,
and there is water vapor transport from the easterly path in the upper and lower layers of water vapor
tracking. (3)Two days before the precipitation, the atmospheric precipitable water vapor (PWV) at
Aksu station and Kuche station showed a wetting process. When PWV was =17 mm, the possibility of
heavy rain increased.

Key words extreme precipitation; Aksu area;water vapor characteristics



