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Abstract

Based on the conventional meteorological observation data from 2009 to 2019 and the NCEP 1° x
1° 6-hour reanalysis data, according to the experience and method of heavy rain forecast in Hunan
province, the weather classification of 69 heavy rain processes in Hengyang was carried out to
analyze the characteristics of physical quantity field. The results show that: 1) the heavy rain in
Hengyang area can be divided into five categories: low vortex shear type, wind speed convergence
type, east wind flow type, typhoon type and convective type. According to the characteristics of
wind direction shear, the low vortex shear type can be divided into cold shear type and warm
shear type. The cold shear type and warm shear type can be converted to each other. The wind
speed convergence type can be divided into south wind and northeast wind convergence shear
type according to the different wind direction affected. 2) Low vortex, and for the most heavy rain
type occurrences for 49 times, which cooled cutting variant appear 34 times, warm, and a 15 second
type for wind speed convergence, occurrences of 15 times, south wind convergence appears 12
times, northeaster convergence appeared three times, the lowest frequency for convection type
heavy rain and dongfeng airflow type torrential rain. All of them had one heavy rain and three ty-
phoon-type heavy rains. 3) In the weather system affecting Hengyang precipitation, there is no
obvious trough ridge in the middle atmosphere many times, the circulation is flat but more small
fluctuations, the southwest jet 700 hPa is not a necessary condition, the ground most of the time
there is a convergence line or in the convergence center, a certain thickness of wet layer is the ne-
cessary condition for the occurrence of heavy rain in Hengyang. The wet layer should at least
reach the atmospheric average layer (600 hPa) above, the water vapor convergence in the lower
layer of the atmosphere, the strong vertical rising speed and vorticity field in the middle and low-
er layer, for Hengyang heavy rain weather is an important reference basis.
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Figure 1. Distribution of topographic and meteorological observation stations
in Hengyang
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Table 1. Frequency of various types of rainstorm (unit: number of times)
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Table 2. Identification description in the conceptual model diagram
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Figure 2. The typical rainstorm weather situation of low vortex shear type, Cold shear type (a) and
warm shear type (b) (The wind plume is 850 hPa wind field, the shadow area is the rainstorm falling

area, and the solid line marked with numbers is the equipotential height line of 500 hPa, and the rest is
the same)
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Figure 3. Typical rainstorm weather patterns of wind speed convergence type, South-wind conver-
gence type (a) and northeasterly convergence type (b)
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Figure 4. Two typical configurations of typhoon-type rainstorm weather: Influence of
typhoon trough (a) and influence of typhoon outer cloud system (b) (Solid lines without

digital marks are surface isobars)
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Figure 5. Typical rainstorm weather pattern configuration: Convection pattern (a) and
easterly flow pattern (b)
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Table 3. Typical rainstorm weather system configuration and physical quantity conditions in Hengyang
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