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Bridging the polarimetric structure and lightning
activity of isolated thunderstorm cells during the

cloud life cycle

Polarimetric structures detected by radar can characterize cloud microphysics and
dynamics. Recently, more and more studies focus on differential reflectivity
(ZDR) and specific differential phase (KDP) columns, which can serve as proxies
for updraught strength, are related to lightning activity. This paper using a “3D
mapping columns” method to identify and quantify the ZDR KDP columns, and
apply polarimetric variables to Hydrometeor identification method and
microphysical process diagnostics, try to bridge lightning activity and
microphysical structure evolution in 15 isolated thunderstorms throughout their
whole life cycles. The result showed intensification of riming processes
corresponds to increased lightning activity. Moreover, ZDR column volume
provides a effective lead time of approximately 12 minutes for lightning activity,
highlighting the strong connection between cloud microphysics, storm dynamics,

and electrical activity.
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