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Observational analysis of a hailstorm event in spring in northern
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Abstract ; The new detection data play an important role in the forecast of short — term and upcoming severe
convection. This article takes a hailstorm in spring in Northern Hunan on March 22, 2020 is observational analyzed
by using new detection data such as Doppler weather radar, wind profiler radar and ground — based microwave
radiometer. The results showed that : (1) The hailstorm occurred under the background of the convergence of the
cold air and the warm and humid air in front of the south branch trough, due to the influence of the middle and low
— level shear lines and jets, the warming up before the hail storm is obvious, and the vertical wind shear of the
environment is large; the storm is triggered by the ground convergence line. (2) The supercell hail process showed
the characteristics of "three — body scattering" "V — shaped gap" , and medium cyclone in the radar echo; VIL,
low elevation angle and high wind speed check have good indications for hail and high wind warning. (3) The wind
profiler radar detected that the ultra — low — level jet stream strengthened before the impact of the storm, and the
low —level vertical velocity fluctuates. When the storm approaches, the ultra —low —level jet stream weakens, and
there is dry intrusion in the middle layer. (4) Ground — based microwave radiometer monitoring found that the
altitude humidity increased before the storm, K index and TT index showed the same trend, and the warning

sensitivity of K index was higher than that of TT index; during the storm ‘s impact phase, the upper — air
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temperature, relative humidity and atmospheric stability index all increased and decreased to varying degrees.

Key words : hailstorm; radar; wind profiler; microwave radiometer
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Fig. 1 Comparison of wind direction (a) and wind speed
(b) between Changsha sounding data and wind
profile radar data at 20:00 on March 21
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station at 20 ;00 on March 21, 2020
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Evolution of radar echoes in the first stage of storm wether (basic reflectivity of Changsha radar station, 1.5 ° elevation angle)
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Fig.5 Evolution of radar echoes in the second stage of storm wether (basic reflectivity of Changsha radar station, 1.5 © elevation angle)
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Fig.7 Comprehensive radar map of Changsha radar station at 02:50 on the 22nd (a: basic reflectance at 3.4° elevation angle,

b: basic reflectance profile, c: radial velocity at 3.4 © elevation angle, d: hail probability)
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Fig.9 Evolution of wind profile radar horizontal wind field in Changsha from 16:00 on the 21st to 08:00 on the 22nd
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Fig. 10 The high — altitude temperature curve of the microwave radiometer in Changsha from 12:00 on the 21st to 12:00 on the 22nd
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Fig.12 K index and TT index of microwave radiometer in Changsha from 12:00 on the 21st to 12:00 on the 22nd
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