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Analysis of the characteristics of a hail event with multi—source data

SONG Wei"*?, QIU Xiaobin*®, WANG Zhaoyu', CHEN Chao'

(1. Tianjin Weather Modification Office, Tianjin 300074; 2. Key Laboratory of Climate Resource Development and Disaster Prevention
in Gansu Province, Lanzhou 730000; 3. Shenyang Institute of Atmospheric Environment, China Meteorological, Administration,
Key Opening Laboratory for Northeast China Cold Vortex Research, Shenyang 110166; 4. Tianjin Key Laboratory for
Oceanic Meteorology, Tianjin 300074; 5. Tianjin Institute of Meteorological Science, Tianjin 300074)

Abstract: To understand the evolution characteristics of radar echo, microphysical parameters, and thermal dynamics of the convective sys-
tems during different stages of hailstorms, observations from Doppler weather radar, laser raindrop spectrometer, microwave radiometer, and
automatic meteorological stations were used to investigate the radar echo characteristics, raindrop spectrum difference, temperature, humidi-
ty and water vapor variation characteristics of a hailstorm occurred in Tianjin on July 9, 2017. The results are as follows. (1) The warm and
wet air on the east side of the shear line at 850 hPa is superimposed with the cold air at 500 hPa, which is conducive to the accumulation of
unstable energy and triggering of convective weather. With hail approaching, the instability of the ambient atmosphere increased significant-
ly. (2) During the evolution stage of the hail cloud, two hailfall events were observed, both of which occurred during the strengthening and
merging processes of the convective cells. (3) During the hailfall stage, the maximum diameter, mass—weighted mean diameter, and median
volume diameter of the precipitation particles reached their peak values. The contribution rate of medium and large droplets to precipitation
intensity reached 94.56%, and the average spectral width during the hailfall stage was the largest. While after hailfall, the contribution rate of
particles with a diameter less than 1.0 mm increased. The mean spectrum of particles within the range of less than 1.0 mm showed a bimodal

pattern, with the first peak and the second peak occurring near 0.3 mm and 0.6 mm, respectively. (4) Before the hailfall, the water vapor accu-
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mulated slowly but continuously. The integrated water vapor and liquid water content showed an obvious increase in 1 h before hailfall. Due

to the existence of temperature inversion, the upper layers were dryer and colder, while the lower layers were warmer and wetter. Note that

the water vapor content in the whole atmosphere started to decrease after the hailfall.
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Fig. 1 Hourly evolution of (a) average wind speed and precipitation at Taitou and Xinkou automatic meteorological stations,

(b) spatial distribution of precipitation in Tianjin from 18:00 BT on July 9 to 02:00 BT on July 10, 2017
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Fig. 2 The (a) circulation situation at 500 hPa (the red solid line denotes 500 hPa slot line, the red double solid line denotes
850 hPa shear line) and (b) sounding chart from Daxing station in Beijing at 20:00 BT on July 9, 2017
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Fig. 3 Composite radar reflectivity of Tanggu Doppler radar at (a) 20:00 BT, (b) 20:12 BT, (c) 20:24 BT, (d) 20:42 BT, (e) 21:00 BT and (f) 21:30 BT

on July 9, 2017 (The black and blue circles represent the convective cell causing hail in Jinghai and the convective cell in the

southwest of Wen'an in Fig.3e, respectively. The black circle in Fig.3f indicates the new convective cell after the merging process)
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Fig. 4 Radar reflectivity at (a) 21:06 BT, (d) 21:48 BT, vertical profile at (b) 21:06 BT, (e) 21:48 BT along the white lines in Fig.4a and Fig.4d
and radial velocity of different elevation angles at (c) 21:06 BT, (f) 21:48 BT from Tanggu radar on July 9, 2017
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Table 2 Statistical characteristics of microphysical parameters of precipitation at Xiqing Station during different hailfall stages
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