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Analysis of Macro and Micro Physical Response Characteristics of a Hail-suppression
Operation Against an Unicellular Hailstorm in Weining

LU Yuan', ZHOU Yunjun'??, ZOU Shuping*, YANG Zhe*, ZENG Yong*

(1. Plateau Atmosphere and Environment Key Laboratory of Sichuan Province, College of Atmospheric Sciences,Chengdu University of In-
formation Technology, Chengdu 610225, China;?2. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters
( CIC-FEMD) , Nanjing University of Information Science & Technology , Nanjing 210044 , China;3. Chengdu Plain Urban Meteorology and En-
vironment Observation and Research Station of Sichuan Province (PUMER) , Chengdu University of Information Technology , Chengdu 610225,
China ;4. The Weather Modification Office of Guizhou Province , Guiyang 550001 , China)

Abstract ; This study analyzed the macro and micro physical response characteristics of a unicellular hailstorm after seeding
using X-band dual-polarization radar data and an X-pol hydrometeor identification (HID) algorithm. According to the dif-
fusion of the seeding agents,a comparative analysis was conducted on the evolution of the seeded hailstorm in different re-
gions and periods. The results are as follows: Before seeding, the polarization characteristics of the hail-forming region
(45 dBZ<Z,<55 dBZ,-0.5 dB=< 7, <3.5 dB,K,, <0.5 °/km,0.60 <p,, <0.92) suggesting that this region was
mainly composed of rain-hail mixture. The hailstones are surrounded by high-density graupel and abundant supercooled wa-
ter. After seeding,the decrease in the reflectivity and the height of strong echo mainly occurred in the seeded period,while
the decrease in the echo top and the height of the storm was mainly in the post-seeded period. In the seeded region,hail-
stones and supercooled water decreased significantly, aggregates and ice crystals increased, and high-density graupel did
not change obviously. For hailstorms with a high content of supercooled droplets and the main hail embryo materials is high-
density graupel ,the key mechanisms of hail suppression are “beneficial competition” and “early rainout”.

Keywords : hail ; hail suppression ;effectiveness evaluation ; dual-polarization radar



