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Diagnostic Analysis of a Southwest Vortex Rainstorm
based on Moist Potential Vorticity and Helicity

WU Qiuyue', HUA Wei'?*, SHEN Hui’, LI Peizhi', WANG Xin'
(1. School of Atmospheric Sciences,Joint Laboratory of Climate and Environment Change, Chengdu University of Information Technolo-
gy, Chengdu 610225, China; 2. Nansen-Zhu International Research Centre, Institute of Atmospheric Physics, Chinese Academy of Sci-
ences, Beijing 100081, China; 3. Meteorological Observatory of Civil Aviation Flight Xinjin Sub-University, Chengdu 611431, China)

Abstract ; Using NCEP re-analysis data, the observation data, FY-2E TBB data and merged precipitation data, applying
the theories of moist potential vorticity and helicity, a diagnostic analysis of a Southwest Vortex rainstorm process from 17
to 18 August 2015 was carried out. The results are as the following: the distribution of the convergence region of mois-
ture flux divergence can be taken as a good indicator for rainfall area and the characteristics of mesoscale convective
cloud clusters are closely related to the development of Southwest Vortex and precipitation. The spatial distribution of the
700 hPa moist potential vorticity has a good correspondence with rainfall area and its center location in the corresponding
period. The strong rainfall center is near the junction of the negative value area and the positive value area of MPV1
while the rainfall in the negative value area of MPV1 is weak. The overlapping area of the negative value of MPV1 and
the positive value of MPV2 in the mid-low troposphere is a warning area for the storm. Stratification instability, upward
movement of intensive convergence and the transfer of southwest warm and humid air in the midlow tropo-sphere are im-
portant mechanisms for the generation of the rainstorm. The distribution of the positive value area of z-helicity can give
good indication to rainfall area in the corresponding period. The center position of the positive value area of relative heli-
city is highly consistent with the next 6 h precipitation center, and the precipitation center is close to the densest isolines
by the side of the positive value center of relative helicity.
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