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Air Flow Model and Water Vapor Transport Characteristics of Two Extreme
Rainstorms in the Southern Edge of Taklimakan Desert

LI Ruqi, LI Anbei, LI Haihua,LI Na
(Xinjiang Meteorological Observatory, Urumqi 830002, China )

Abstract  Using hourly precipitation data of regional automatic stations, GPS/MET atmospheric
precipitable water data and the FNL 0.25°%0.25° analysis data of NCEP/NCAR,the circulation and
vapor characteristics of two rainstorm processes in Hotan district on the southern edge of Taklimakan
Desert (TD) are analyzed,and the influence factors of extreme rainstorm are revealed.The results show
that the circulation configuration of rainstorm conforms to the “three branch air flow” model in the
southern edge of TD,and the intensities of the upper jet,the mid—level southerly wind,and the low-
level convergence shear are positively correlated with the precipitation.When the upper layer is a
subtropical trough developed by the polar vortex directly extending to Central Asia,and the middle
layer has a strong southerly or southwest airflow in the front of the cyclone,combined with the lower
layer has a strong convergence between the easterly jet and the westerly jet,which is conducive to the
occurrence of extreme rainfall.In the southern edge of TD,the water vapor source, transport path, vapor
content and saturated layer thickness of rainstorm correlate with the precipitation, the vapor source of
the rainstorm is generally from Europe and the Arctic Ocean,and the water vapor input of precipitation
area mainly appear in the middle and low layers,with the specific humidity of the lower layer more
than 6 g-kg™ and the saturated layer above 700 hPa.When the water vapor in the middle and upper
layers transported by the southerly wind from the Arabian Sea and the Bay of Bengal,the specific
humidity of the lower layer reaches more than 8 g-kg™ and the saturated layer expands below 750
hPa, extreme rainstorms could occur.

Key words extreme rainstorm;rapids;water vapor revenue and expenditure;air flow model; south

edge of Taklimakan Desert



