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1 – Abstract

2 – The Lightning Mapping Array (LMA)

• Amongst the different techniques applied to detect and locate lightning flashes,
Very High Frequency (VHF) time of arrival lightning mapping array’s (LMA’s) offer
unique regional 3D mapping of both intra-cloud and cloud-to-ground lightning
flashes with high detection efficiency. Such systems are operated in the US and in
Europe such as the Colorado LMA (CoLMA) and the SAETTA network in Corsica.

• Designed by New Mexico Tech (Socorro, New Mexico, USA)
• 3D position derived from time-of-arrival technique based on
records collected by several stations
• Detection in the VHF 60-66 MHz frequency range (sampling at
45 ns) with temporal window of 80 µs

• LMA measurements have shown to be very useful for operational storm warning
and monitoring applications. LMA measurements may potentially be very useful
for various applications concerned with airport operations such as lightning
warnings for ground operations or warnings of areas with high triggered lightning
potential for approaching/departing or en-route flying aircraft.

• Stand alone (solar panel; 2 batteries; 4-7 days)
• GSM communication (monitoring; real time data delivery)
• Networks deployed in the US (e.g. Colorado) and in Europe (e.g.
Corsica, Fig-2.1)

Fig-2.1 – SAETTA Piana
station in Corsica.
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3 – Mapping the Lightning Activity with LMAs
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• Properties of
the lightning
activities differ
during the
storm lifecycle
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Fig-3.1 – Lightning activity recorded on 25 July 2014 by SAETTA in Corsica in the vicinity of Bastia airport (square) as plotted as function of time per 20-min period.

5 – Tracking Commercial Aircraft in Clouds

4 – Documenting Lightning Strikes on Aircraft
• French F20 Falcon stroke by a regular-polarity high-altitude lightning flash during
the 24 Sept 2012 IOP-06 HyMeX SOP1 flight (Fig.-4.1)
• Potential additional measurements during the EXAEDRE airborne field campaign
(Sept 2018; Corsica) with electric field mills, in situ microphysics probes, cloud radar
FL#1

FL#2

• Mapping of commercial
aircraft flights through
the location of radiation
emitted by of statics on
the planes (Fig-5.1 & 5.2)
• Aircraft sometimes fly in
electrical cells (Fig-5.2)
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• Strength of the statics
depends on the distance
to the convective cores
(Fig-5.3 & 5.4)
• Temporal gap between
two statics on the same
track ranges from few
tens of µs to few seconds
(Fig-5.6)
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• Statics are detected in ice
cloud regions (Fig-5.3 &
5.4)
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• 3D mapping and
tracking of the
flashes from the
first flash to the
very last flash
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Fig-5.1 – Lightning activity recorded
on 14 June 2015 by SAETTA in Corsica
with the mapping of two aircraft (#1
& #2) avoiding the convective cells.

Fig-5.2 – Lightning activity recorded
on 16 June 2015 by SAETTA in Corsica
with the mapping of one aircraft (#3)
going through a convective cell.

Fig-5.3 – Ground-based radar
reflectivity at 5 km height and aircraft
tracks in gray (in yellow at 5 km height)
on 26 Oct 2012 in South-East of France.
Asterisks map the cloud-to-ground
lightning activity.

Fig-5.4 – Geostationary 10.8-µm
infrared image (with no parallax
correction applied) and aircraft tracks
in blue (in yellow at the time of SEVIRI
scan over the domain of interest) on
26 Oct 2012 in South-East of France.

• Strongest statics more
often recorded at high
altitude (Fig.5-6)
• Strength of the statics
more in the lower part of
strength of the VHF signal
of lightning flashes
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Fig-4.1 – Upper left : lightning flashes overlaid on F20 airtrack on recorded during 1.5 minutes on 24 September 2012 in south-east
of France during the HyMeX SOP1 campaign; upper right: lightning flash FL#1 at 06:53:03 UTC (color-coded as a function of time);
lower : lightning flash FL#2 at 06:53:24 UTC (color-coded as a function of time and as a function of the VHF radiation strength) with
Ice Water Content (IWC) profile retrieved from the airborne vertically pointing RASTA cloud radar.

(dBW)

Fig-5.5 – Air-track recorded during 20 days between
August and November 2012 (South-east of France).
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Fig-5.6 – Macroscopic properties of the statics as a function of
altitude and VHF amplitude.
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