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INTRODUCTION

Lightning poses a significant safety hazard for all sectors of the
nation (public, private, and government). The ‘best practices’ for
lightning safety used in those sectors vary significantly but are
all based on past statistics of lightning in thunderstorms. As the
climate changes and thunderstorms generally become more
frequent and/or active, these statistics need to be re-evaluated
so as to provide the most accurate data. In this study, we
develop a lightning clustering algorithm that takes individual
lightning strokes and creates thunderstorms based on their
spatiotemporal proximity.

We use lightning data from the Earth Networks Total Lightning
Network as a basis for these storms. These storm parameters
are then compared to various best practice safety rules to
determine their validity.

Finally, we split these storms into marine and continental
thunderstorms and compare various characteristics (size,
duration, flash rate, polarity, and IC%).
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Storm Clustering Summary

A storm in this study is defined as a clustering of lightning strokes e Colloquial lightning safety protocols are still reliable

that are close in space and time. Storms grow 'organically' and the g
strokes are spatially and temporally checked for each grid Example day of 'storms’, colored | -
within the storm, not each stroke. Checking against grids as by start time. -

oppose to each stroke in the storm significantly reduces storm-based analysis, only ‘local’ storms which completely
computation time. exist within the region during its entire lifetime are inlcuded

Fach storm tracks all the strokes within it, as well as the start time, Shkie (i.e. storms that enter/exit the region do not get included).
S — Tem

duration, area, as well as all stroke information. The storm area is 0 5 10 15 20

Hour (UTC) . -
the convex hull of all the strok locations and is calculated using the e Contrary to past results from similar analyses that found
Shapely python module. Lightning Safety Protocols that continental storms produce much more active storms,

Algorithm logic summary Clustering Parameters 30-30 Rule: Once a lighting stroke is less than 30 s before the East Medi region, a marine region, constists of the most

for each stroke Grid size: 0.2 deg the thunder, which is approximately 10 km, go indoors for electrically active thunderstorms.
for each storm: Distance match: 40 km 30 minutes

if time match with entire storm Time match: 2 hour . : : .
If distance match with storm grlds Current storm Expanded storm When Thunder RoaI‘S, GO IndoorS: Thunder Can be heard The BIaCk Sea reg|0n eXperIenceS the hlgheSt average CG

if matched grids also time match Distance check on grids about 15 km away pelék. Cugent, possibly hinting at an elevated surface
add pulse to this storm /Q‘:kes Comparison: salinity efrect.

o Added stroke

else 2.3% of storms have a stroke > 30 mins after the last

create a new storm - stroke of the storm (Max: 118 mins). Mean distance: 31 km
[ e —— Of those strokes, 0.17% are < 15 km away from the
create new storm preVIOus Stroke

e Storm-based analyses produce very different results than
flash-based analyses. This may occur because, in this

e The start times of the continental and East Medi Sea region
storms preferentially starting in the afternoon, while the
West Medi and Black Sea regions are much more variable.




