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Study on Relationship Between Graupel Particle Layer Thickness of Convective
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Abstract: Based on the dual-polarization radar particle classification products and ground lightning location data
from Fuzhou, Xiamen and Longyan from April 2022 to June 2024, 54 convective samples with and without ground
lightning were selected to investigate the temporal variation characteristics of graupel particle layer thickness
during the development of these samples. The results show that the graupel particle layer thickness of convective
storms with ground lightning reaches at least 2.26 km at the initiation of the first ground lightning, while 95% of
the samples without ground lightning have a graupel particle layer thickness less than 2.2 km throughout their
lifecycles. Considering both the lead time and accuracy of ground lightning initiation forecasts, it is proposed to use
a graupel particle layer thickness greater than 2 km as a forecast indicator for ground lightning initiation in Fujian
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Province. The forecast potential was evaluated, resulting in a sample TS score of 0.864 and an average lead time of
28.13 min. As an example, four convective storms on 14 June 2022 in southern Fujian Province were used to apply
and analyze the aforementioned forecast indicator. The results showed that the proposed forecast indicator
accurately predicted whether ground lightning would occur in the four convective storms, with a lead time of 6 min
for ground lightning initiation forecasts.
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Fig.1 Radar detection range (shaded) and the lightning locator distribution (blue dot) in Fuzhou, Xiamen and
Longyan from April 2022 to June 2024
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Fig.2 Schematic diagram for calculating the thickness of graupel particle layer
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Fig.4 Time sequence color block diagram of graupel particle layer thickness with or without ground lightning
based on sample data from April 2022 to June 2024
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