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Observations and Products Available from
the Lightning Observation Task Team
during HyMeX
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Electrification

« Exchange of electrical charges
during graupel/ice crystals
collision in presence of
supercooled water (amount
and sign depend on size, T,

dV, SWC)
Hydrometeors carry electrical A= = N chargt region

charges
Transport of charged hydrometeors
« Ambient electric field / -
Stress relaxation with occurrence of ke charge region
Cloud-to-ground (CG) and/or Intra- v iy
Cloud (IC) flashes IR doera

low positive charge region

[adapted from Stolzenburg et al., 1998]
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Links between kinematics, microphysics, electrification and lightning
occurrence and characteristics

Correlation lightning-precipitation rate, lightning-hail,

Electrification processes and charge structures inside clouds over sea
and land, and during sea-to-land and land-to-sea transitions,

Influence of aerosols on lightning activity,
Use of lightning information in nowcasting applications,

Assimilation of lightning data in numerical weather prediction models,

Climatology of the lightning activity over the Mediterranean Basin,
Lightning sensor inter-comparison,
Physics of the lightning flashes,

Ground-based truth for space borne lightning/Transient Luminous
Event (TLE) sensors.
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Optical sensors
e Ground-based camera
 Air- or/and space-based CCD arrays

STS-58 Columbia (Oct. 1993,

Radio Frequency (RF) sensors (instantaneous !) over Argentina, MCS - 900 km)
 VHF interferometry or/and time-of-arrival
 VLF goniometry or/and time-of-arrival
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Electrostatic field sensors

Acoustic sensors
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Operational Networks : continuous and long-range lightning monitoring

over LOP, EOP and SOP domains
a) ATDnet
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l) O p e r at I O n al N etW O r k S Time-height distribution of the VHF sources
) AT D n et during the 29 June 2000 STEPS storm (from Krehbiel, 2007)
a H reflectivity, d ‘ ‘ 06/29/2009 ‘ ‘
b) ZEUS T C
c) LINET W7 50w
d) EUCLID

e) MTG-LI (2017)

Lightning holes F1 tornado

Number of lightning flashes per 5x5 km?
August to December, 1992 to 2008

(from Molinié et al., 2008, 2nd HyMeX workshop)

Research Instruments (SOP) : T et
a) VHF Mapper (LMA, PROFEO) - Pl b
b) DLR-LINET W iy ,‘
c) Electric Field Mills s : \ L7 e
d) Induction Rings (HPICONET)
e) Infrasonic Array

f) MESO-NH e | N
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Flash Level (SOP, EOP, LOP)
 Description of the same flash by different instruments

 Understand the physics of the lightning flashes (e.qg.

propagation, location of the flash ignition, transfer of electrical
charges)

Inter-comparison and cross-normalization of the different lightning
locating instruments

A complex negative cloud-to-ground flash as
sensed with the ONERA VHF interferometric
mapper and the US NLDN during the STERAO-A
experiment (9 July 1996, 16:28:35 UT).
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Storm Level (SOP, EOP, LOP)

 Description of the lightning activity and electric charge regions as
a function of time and cloud/electrical properties (inferred from
radar, satellite, in situ and ground-based measurements)

 Derivation of a series of lightning-related parameters (e.g.
flash rate, CG/IC ratio, flash density, flash duration, flash
extension)

Links between dynamics, rain/hail/microphysics,
electrification and lightning occurrence

 Help in radar/microwave/IR retrieval schemes
* Interpretation with the use of electrified cloud models

makx. vertical extension

NOWCaStIng Scenarlos . max. flash rate
Assimilation ?

last IC

flash rate
(flash min)
altitude (km msl)

Time-altitude-reflectivity profile and flash rate sensed during the 27 June 1996
STERAO-A isolated storm (lightning and radar observations provided by the
ONERA VHF interferometric mapper and CSU CHILL radar respectively.
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Regional/Mediterranean Basin Level (SOP, EOP, LOP)
Monitoring and tracking of the storms over a large area
Numerical Weather Prediction verification
Assimilation
Climate-oriented studies (more 20 years of records)
Improvement of satellite-based IR/microwave retrieval schemes

Total 23 UTC = 192
W Total 22 UTE = 332
H| Total 21 UTE = 360
o Total 20 UTE = 230

B Total 19 UTC = 102 ATDnet + METEOSAT 7 IR 11 Jan. 2004
: H Total 18 UTG = 147 (00-24 UTC, every 30 min)

W Total 09 UTC = 75

) Total 0F UTE = 91
# Totol 05 UTC = 118
% | Total 04 UTC = 315
X A i Total D3 UTC = 204
T 2 Total 02 UTC = 512
1 Total 01 UTC = 437
LAY Total DO UTC = 511
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Observations/Products of interest for the HyMeX Community

AX Parameter Applications

100’s of | Flash and storm locations real ime display,

m to Density maps (e.g. % of (-/+) storm tracking/monitoring,
1000’s of | CGs, % of short duration assimilation,

km flashes)... climate

few 10’s | Charge layer structures in

of km parent clouds storm monitoring and analysis

100's of | 1y ch rate, IC/CG ratio, flash real time display,

m to : : L
1000's of duration, maximum of flash storm monitoring,

Time Kkm density, surface area... analysis
series

few 10’s | Charge layer structures in storm monitoring,
of km parent clouds analysis
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Other TTO1-h contributions to the 4th HyMeX Workshop:

A Mediterranean atmospheric observatory in Corsica within the framework of HyMEXx
and ChArMEXx

Lambert D., University of Toulouse

Lightning activity and precipitation in South of France from August to December
between 1992 and 2008

Coquillat S., LA University of Toulouse

Lightning measurements and its application for severe storm detection and
nowcasting

Holler H., Institut for Atmospheric Physics

Lightning activity in relation to thermodynamics, dynamics and microphysics in
storms over Paris region

Buguet M., University Paul Sabatier

contact : hymex-TTOlh@cnrm.meteo.fr
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lightning, radar,
satellite, in situ / ground-based
microphysics, Meso-NH

Ground-based truth for space
borne lightning/TLE sensors

Links between kinematics,
microphysics, electrification
and lightning occurrence and
characteristics »!

Correlation lightning- >

precipitation rate —

>
Lightning sensor inter- —
comparison
Physics of the lightning
flashes >

Electrification processes oveF
sea and over land and

charge layer structures

Use of lightning information
in nowcasting applications >

Assimilation of lightning dataJ

Attention! Aerosols/lightning not included in the present chart

#5

Climatology of the lightning
activity over the
Mediterranean Basin




