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Spatial and Temporal Distribution Characteristics and Radar Early Warning
Indicators of Hail in Chengde City

ZHANG Xiaohui',GAO Yanchun',YI Yongli', TAN Guoming', XIANG Yun’
(1.Chengde Meteorological Bureau, Chengde 067000, China;
2.Hebei Institute of Meteorological Sciences, Shijiazhuang 050021, China )

Abstract Based on the hail observation data of 9 meteorological stations in Chengde from 1981 to
2016 and the Doppler radar echo data of 11 hail processes from 2012 to 2016, the spatial and temporal
distribution characteristics of hail and the radar echo characteristics of hail clouds in Chengde are
statistically analyzed.The results show that the hail in Chengde mainly occurs in the northeast high-
altitude area.The occurring trend first increases to the peak in the 1980s and then gradually decreases
after the 1990s.The monthly distribution of hail frequency in Chengde shows a “single peak” change,
with the most in June.The probability of hail is the highest from 14:00 to 17:00 in a day,and the
duration of hail is generally less than 10 min.The quantitative early warning indicators of hail in
Chengde include the maximum echo intensity exceeding 60 dBZ,the echo top height exceeding 10 km,
the jump value of vertical liquid cumulative water content of two adjacent individuals exceeding 20 kg/m?
and the vertical liquid cumulative water content in May and June exceeding 38 and 33 kg/m’
respectively.The qualitative indicators are based on mesoscale radial convergence,storm top divergence
and “V” gap.

Key words hail;spatial and temporal distribution;early warning indicators



