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Analysis on Two Hailstorm Events in Xianning Based on Observations

of Ground-Based Microwave Radiometer

HUANG Zhiyong'? XU Guirong® WANG Xiaofang® TANG Yonglan®
1. State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081
2. Hubei Key Laboratory for Heavy Rain Monitoring and Warning Research, Institute of Heavy Rain,
China Meteorological Administration, Wuhan 430074

Abstract: Using ground-based microwave radiometer observation data, two hailstorm cases that happened
in Xianning of Hubei Province on 26 February 2009 and 12 April 2010 are analyzed. The results show that
low-level warm air transportation and mid-level dry cold air intrusion contributes to the “upper dry and
lower wet” 2-layer vertical structure of 0—10 km relative humidity. The updraft transports upward sensi-
ble heat and latent heat of the low level, resulting in the significant warming of 2—3 km layer, and the
slight rising of 0, —5 and —20°C layers. As the low-level moisture is rising up, ILW, IWV and super-
cooled water grow rapidly before the hail. After the wet vapor goes through the cold layer, the ice crystals
increase. When the ice crystals increase and fall into the area above 0'C melting layer, the ice crystals are
melted, leading to an increase in liquid water, and part of the water becomes hails or surface precipitation,
so that the ILW, IWV and liquid water content below 0°C decrease after hails. The above conclusion is of
some significance to the early warning of hails.
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(a) 08:00 BT 26 February 2009,

(b) 08:00 BT 12 April 2010

(Brown curve indicates for trough of 500 hPa, black curve for shear line of 850 hPa)
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Fig. 2 Relative humidity profiles in Xianning
(a) 13:00—18:00 BT 26 February 2009, (b) 15:00—22:00 BT 12 April 2010; (c¢) 15:02 BT 26 February 2009,
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(The black lines in a and b, which are the beginning time of hails)
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Fig.3 Variations of integrated water vapor (IWV) and integrated liquid water (ILW) in Xianning
(a) IWV in 13:00—18:00 BT 26 February 2009, (b) IWV in 15.00—22:00 BT 12 April 2010,
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(Black verticle line is the beginning time of hails)
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(Black verticle lines are the beginning time of hails)
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Fig. 5 Variations of temperature profile (TP), K indices in Xianning
(a) TP in 13:00—18.:00 BT 26 February 2009, (b) TP in 15.00—22.00 BT 12 April 2010,
(¢) K indices in 13:00—16:00 BT 26 February 2009, (d) K indices in 15:00—18:00 BT 12 April 2010

(A indicates the beginning time of hails)
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