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Diagnosis of Autumn Rainstorm in Liaoning: A Case Study
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Abstract: Using 1. 0X 1. 0° NCEP reanalyzed data and based on the analysis of the synoptic
situation of a rainstorm in late autumn, physical quantity diagnosis was carried out. The results in-
dicate that under the advantageous environmental background situation, high potential vorticity ex-
tends from upper troposphere to low level and forms moist potential vorticity column, which causes
the superposition of the cyclonic circulation and the low vortex circulation. The enhancement of
moist baroclinity in the low troposphere causes the strengthening of the frontal zone in the low level
and the development of vertical vorticity; the dry and cold air invaded from upper level enters in-
to the bottom layer, and the warm and wet air in the low level is forced to lift, which

causes thesurfacecyclonetodevelop. Thecouplingofhighandlowleveljetproducestheupwardcur-
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rent; stronger compensation sinking movement excites the strengthening of lifting move-
ment, which produces the secondary circulation and triggers the release of unstable energy.
The low and super-low level jets transport warm and wet air and energy to Liaoning, so the
moist air column is formed in the middle and low troposphere and high unstable energy is ac-
cumulated. The appearance time, intensity, position and structure of meso-scale cyclone,
high and low level jets, moist potential vorticity column, the rising branch of secondary cir-

culation, the surface wet area with high moisture content and high potential pseudo-equiva-

lent temperature decide occurring time and falling area of rainstorm.
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