
Short sensor baselines in BELLS 
facilitate the detection of cloud 

discharges [see 2 & 3]

The low multiplicity in Belgium [see 5] 
is caused by BELLS’ high IC sensitivity 

and some misclassification of IC pulses 
as isolated single-stroke CG flashes

A reduced peak current (factor 2-3) in 
single-stroke flashes compared to first 

strokes in multiple-stroke flashes    
[see 6] indicates a degree of  

misclassification of IC pulses as 
isolated single-stroke CG flashes
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~191.000 CG flashes 
observed between 

2013-2022 in BE

Mean flash density Ng

is 0.62 fl km-2 yr-1

Density is lowest in the 
west

Annual 
distribution 

of the 
number of  

CG strokes & 
flashes

CG strokes 
are grouped 

within a flash 
if spatial and 

temporal 
criteria are 

met

Maximum 
observed in 

2018, 
minimum in 

2022

Belgian Lightning 
Location System        

since 1992 

Intracloud (IC) & 
cloud-to-ground (CG) 

detection

BELLS modernized 
starting from 2013

Currently 14 low 
frequency LS7002 

sensors, of which 5 
RMI-owned (blue)

Sensor baselines 
down to 70km in 

Belgium and up to 
150-200km at the 

edge of BELLS

IC:CG flash ratio in 
Belgium (BE) by BELLS 

compared to Austria (AT) 
and Germany (DE) based 
on EUCLID* detections

AT/DE peak in 2016 
caused by EUCLID’s 

grouping algorithm at 
that time 

Recent IC:CG ratio in 
BE is a factor of two 
higher compared to 

AT/DE

Small baselines in 
BELLS facilitate IC 

detection
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Belgium (BE)
Germany (DE)

Austria (AT)
Belgium (BE)

Germany (DE)

*European Cooperation for Lightning Detection. RMI is member of EUCLID since 2015.

Conclusions

Multiplicity of a flash 
indicates the number of 

associated CG strokes

Averaged over 10 years, 
multiplicity in BE is 1.5. 
This is lower compared 
to what is observed by 

EUCLID in AT and DE

All 3 countries show a 
decreasing trend between 
2013-2020, followed by an 

increase thereafter

Misclassification of IC pulses 
as CG strokes likely 

contributes to a higher % of 
single-stroke flashes in BE 

than in AT/DE

Mean (median) |Ip| neg. 
and pos. flashes in BE is 
-9.7 (-6.0) kA and +33.8 

(+17.0) kA, resp.

|Ip| for subsequent CG > 
|Ip| 1st CG in a flash

|Ip| 1st CG in multiple stroke 
flashes is a factor of 2 larger 

than |Ip| in single stroke 
flashes

The high % of single-stroke 
flashes in BE lowers |Ip| of 
all flashes below the value 

found for subsequent 
strokes.

Similar trend based on 
EUCLID is found in DE, but 

not in AT
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Annual 
distribution 

of the 
number of  

CG+IC events

During 
recent years  
about 95% 

of all 
detections 

are IC pulses 
(solid line)

Increased IC 
proportion: 

• 2016: change of 
sensor type (LS7001 -> 
LS7002)

• 2018: all current 
sensors operational

• 2020: new IC-CG 
classification scheme 
introduced


