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Abstract

Using the conventional meteorological observation data, the NCEP 1° x 1° reanalysis data from
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2008 to 2020, hourly automatic station precipitation data, radiosonde station data and Doppler
radar data collected, filtrated and statistically analyzed the process of warm-sector rainstorms in
Hengyang City from 2008 to 2020. The study found that: in Hengyang City, all told there were 12
warm-sector rainstorms from 2008 to 2020, all for shearline type, including 9 cold shearline type
cases and 3 warm shearline type cases. The main impact systems are 500 hPa high altitude trough,
low-level jet and surface convergence line. The warm-sector rainstorms in Hengyang are obvious
convective and concentrated at night, all of which occur in April to June. They have large CAPE
(>400 J/kg) and K index (>36 K), while CIN (less than 50 J/kg) is small, and the height of 0°C layer
is between 4800 and 5500 m. The radar echo characteristics of rainstorm in Hengyang warm-
sector including the increase of rear reflectance factor gradient, rear inlet notch, bow echo, veloc-
ity convergence, strong wind area, large vertical wind cut and so on.
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Figure 1. Conceptual model of warm-sector rainstorms of Cold shearline type in Hengyang
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Figure 2. Conceptual model of warm-sector rainstorms of Warm shearline type in Hengyang
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Figure 3. Conceptual model of warm-sector rainstorms of interaction between cold shearline and sub-
tropical high (SH) type in Hengyang
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Figure 4. Hengyang Doppler weather radar image at 3:37 of 25 June 2020; (a) The composite reflectivity at 0.5° eleva-
tion; (b) The radial velocity at 1.5° elevation; (c) Echo top (ET); (d) Vertical liquid water (VIL)
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