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Abstract In order to further understand the characteristics of lightning activity during the whole life of
Tropical Cyclone (TC), this paper uses World Wide Lightning Location Network (WWLLN) data, TC
best-track data from National Meteorological Center of China Meteorological Administration, Black Body
Temperature (TBB) data from Fengyun-4A satellite and ERA5 reanalysis data for studing the strongest
typhoon "Mangkhut" that landed in China in 2018. The temporal and spatial distribution of lightning
activity and its variation with intensity during the whole process from generation to extinction are studied,
and the relationship between lightning activity and wind circle radius and underlying surface is discussed.
The results show that: (1) The lightning activity in "Mangkhut" has obvious three-circle structure, with the
highest density of lightning in the inner core, almost no lightning in the inner rainbands, and the largest
amount of lightning in the outer rainbands. The main occurrence time of inner core lightning is different
from that of outer rainbands lightning, which can also produce a large amount of lightning in the open sea.
(2) The azimuthal distribution of lightning activity is closely related to TC intensity, geographical location
and environment, and it is different in different periods. (3) There is no clear relationship between
lightning activity and wind circle radius. Lightning activity mostly occurs in the southeast and southwest,
where the wind circle has a smaller radius. (4) During and around TC rapid intensification, the inner core
lightning activity has a certain indicator effect on TC intensity intensification. In addition, there is a good
correlation between lightning activity and convective intensity in the inner core. (5) The existence of
islands and land plays an important role in the development of severe convection. When the stream hits
higher terrain, it is forced to lifting, forming lightning. The southwest direction of TC is about 300km
away from the southeast side of the island, and there are sufficient water vapor, heat and more
anthropogenic aerosols, which are conducive to the development of updraft, thus generating lightning.
These understandings contribute to the application of lightning data in monitoring and early warning of

mesoscale and small-scale severe convection in TCs.

Keywords Super Typhoon, Mangkhut, Lightning, WWLLN
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Fig. 1 Radial spatial distribution of cumulative stroke density within 1000km from TC center during the whole life
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Fig. 2 Geospatial distribution of cumulative stroke density within 2000km from TC center during the whole life (each point
of the track represents the hourly position, the arrows upper points to F-RI and Re-RI, the arrows below points to the date
MM-DD)
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Fig. 3 Radial distribution characteristics of stroke activity at different intensity levels (distinguish the order of the same

intensity grade by 1 and 2, a. hourly average stroke density; b. hourly average stroke count; c. proportion of stroke count in
different radial distances at the same intensity level)
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