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1. Provide and analyze long‐term records of the lightning activity as
reported by research and operational lightning locating systems (LLSs)

2. Perform multi‐scale observational‐ and modeling‐based studies in the
frame of HyMeX WG3 activities with emphasis on

• Links between kinematics, microphysics, electrification, aerosols and
lightning occurrence and characteristics
• Electrification processes and charge structures inside clouds over sea
and land, and during sea‐to‐land and land‐to‐sea transitions
• Climatology of the lightning activity over the Mediterranean Basin
• Comparison of lightning observations from different LLSs
• Use of lightning detection in assimilation and nowcasting

Bringing an additional insight on heavy precipitation systems by means
of electrical observations synergistically or not with other types of
weather observations
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12 scientific papers
55 contributions to international conferences and workshops (including
the ECSS 2013 Heino Tooming award)

Student education : 3 PhD Thesis, 2 Masters Thesis

Contact: Eric DEFER (LERMA, UMR8112, CNRS) – eric.defer@obspm.fr / ST‐Lightning Team – st‐lightning@hymex.org
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Learning from the SOP1 observations, applying to EOP and LOP records

Interactions with the other HyMeX Science Teams in on‐going case
investigations

 "*31L 0 C*134EHEN"IVE 0ND UNIMUE
D0T0"ETN EO013LE *D THE I*3$06 C0"E

 *B"E4V0TI*N" 0ND 34*DUCT" *D
INTE4E"T D*4 Hy1eO C*11UNITR

AT7net, E9CLI7, =E9SLOP :
SAETTA, AT7net, E9CLI7, =E9SEOP :

xOPn :

SOP1 :

MesoNH, WRF, Arome1odel

HyLMA, SLA, MBA/MPA, EFM, INR, VFRS, TLE
cameras, AT7net, E9CLI7, LINET, =E9S

Instrument

DL0"H
"C0LE

SsecondsL 10s of kmT

"T*41
"C0LE

ShoursL 100s of kmT

4E'I*N0L
"C0LE

SyearsL 1editerr.T

instrumentation
qualification

lightning
physics characterization 

and monitoring
electrification

Climate
monitoring

Nnderstand better 
precipitating systems

Improve heavy
rainfall monitoring and 

prediction

Lulnerability 
monitoring

modeling

observation

Hy1eO "*3L E*3 Y L*3

storm monitoring and analysis‐XXCharge layer structures in
parent cloudsfew 10’s of kmsec. to

few hours

few 10’s of km

100’s of m to
1000’s of km

100’s of m to
100’s of km

Δx

sec. to
few hours

sec. to
days

sec. to
days

Δt

Charge layer structures in
parent clouds

Flash rate, IC/CG ratio, flash
duration, maximum of flash
density…

Flash and storm locations
and density maps

3arameter

storm monitoring and analysis‐XX

real time display, storm
monitoring and analysisXXX

Time
series

real time display, storm
tracking/monitoring,
assimilation, climate

XXX
3D & 4D
maps

0pplicationsLE"Type

(e)

(d)

4                4.2              4.4

44.2

44.1

44

14

8

2

longitude

la
tit

ud
e

Al
tit

ud
e 

(k
m

)

(a) (b) (c)

Fig‐2. Negative CG flash 24/09/12
01:43:17 UTC.

Fig‐1. Lightning activity on the 24 Sep 2012 as reported over the Mediterranean
basin by ATDnet and and over the SOP1 domain by HyLMA.

Fig‐3. 2.5‐min of lightning activity
starting at 24/09/12 05:17:50 UTC.

Fig‐4. Reflectivity and horizontal wind at 5 km amsl, lightning activity and vertical
velocity at 0215‐0230 UTC on 24 Sep 2012. On the right, zoom in the domain

contoured in (a) with overlay of 10 seconds of lightning (7 flashes).

Fig‐5. 6‐hour accumulated rain simulated
with (a) ICE3 @3 ice-particle typesC and (b)
ICE4 @4 ice-particle typesC MesoNH scheme
compared to raingauge records (colored
dots), (c) density of branches simulated
with ICE4 and (d) HyLMA VHF source
density detected during the same period.
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