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Abstract Based on previous studies on lightning activity in tropical cyclones (TC), this paper firstly
summarizes the characteristics of TC lightning distribution, the indications of eyewall lightning outbreak
on TC intensity and path, and the relationship between lightning activity and convective structure in the
outer rainbands. Secondly, the formation and mechanism of TC lightning are summarized from the
perspective of dynamics and microphysics. Finally, two key factors that affect the application of lightning
data in TC monitoring and forecasting are discussed, and the future research contents are prospected.
Using parameters of lightning characteristics (e.g. flash type, flash area, flash duration, flash radiation)
obtained by both ground-based and space-based lightning detection systems, a more clear and
representative relationship between lightning activity and TC intensity change will be established. The
comprehensive observation study on the strong convection process of typhoon landing by using the three-
dimensional lightning location system in coastal areas and the ground-based dual-polarization radar will be
helpful to promote the application of lightning observation data in the monitoring, warning and data
assimilation of meso-scale strong convective activity in typhoons.
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Fig.1 The characteristics of lightning distribution in tropical cyclones(Fig.1a is for radial distribution of lightning density in

different TC intensity levels ( tropical storm, severe tropical storm, typhoon, and severe typhoon) , the samples are 33

tropical cyclones that made landfall in Guangdong during 1999 - 2010, and lightning data are from the Lightning

Location System of Guangdong Electric Power Company. Fig.1b is for lightning activity overlaid with minimum TBB

from MTSAT satellite during the rapid intensification of super typhoon Rammasun (2008), the blue areas indicate
lightning detected by WWLLN, and the three dotted circles represent the areas of inner core (0—100 km) , inner
rainbands (100-200 km) and outer rainbands (200-500 km).) Adapted from references [ 13,27]
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Fig.2 Eyewall lightning outbreaks of Typhoon Nari (2001) during the landfall period (a. time series of eyewall lightning frequency

and hourly maximum sustained wind speed, b. the best-track positions for the typhoon life cycle. Arrows with serial numbers

(D-® indicate the six outbreaks of eyewall lightning, occurring during the periods of recurvature (D@ @), rapid
intensification (@) , and post-landfall (($)©®)).) Adapted from reference [ 13]
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Fig.3 A schematic diagram of the relationship between eyewall lightning outbreak and TC intensity (a. the stage of TC intensifying,

b. the stage of TC weakening)
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Fig.4 Lightning activity in the outer rainbands of Super Typhoon Mangkhut (2018) during the landfall period observed by FY-4A
LMI (a. LMI flashes overlaid with Himawari—8 TBB imagery, b. LMI flashes overlaid with composite reflectivity from South
China regional radar system. The observation time is 22:00 UTC on 16 September 2018. The Flashes period is £30 min ( £5
min) of the observation time for satellite (radar) imagery. < indicates the typhoon center. The red and black crosses
represent FY—4A LMI flashes.) Adapted from reference [ 59 ]
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