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SA, 6-stroke flash with 3 GSPs (shown from left to right in order of appearance). GSP1 observed @ 561 ms, GSP2 @ 654 ms, and GSP3 @ 744 ms(Courtesy: Hugh Hunt).

SA, 6-stroke flash with 3 GSPs (shown from left to right in order of appearance). GSP1 observed @ 561 ms, GSP2 @ 654 ms, and GSP3 @ 744 ms(Courtesy: Hugh Hunt).

Courteseyof  H. Hunt (Univ. Witwatersrand)

(GSP1 @ 561ms) (GSP2 @ 654ms) (GSP3 @ 744ms)
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AT 3.14
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Average number of GSPs/flash

AT 1.72

BR 1.9 1.7

SA 1.29

US 1.65 1.67

ALL 1.56
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results(Poelmanet al., 2021b: Globalground strike point characteristicsin negativedownward
lightningflashesςPart2: AlgorithmValidation,Nat. HazardsEarthSyst. Sci., 21, 1921-1933)

Performance:
Å Poelman et al. (2021b) tested 3 different algorithms against a large set of ground-truth

observationstaken in different regionsin the world. Successrates of up to 90% to retrieve the
correcttype of the strokesin the flash.
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II. EUCLID

Å EUCLID operates ~170 sensors

Å Network evolves, consistently upgrading from 
older sensor models to newer ones and 
optimizing sensor placement by adding or 
relocating sensors

Å Median LA ~100m (Gaisberg)

Å Stroke/flash DE of 84%/98% based on video & 
E-field records
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Courtesy of W. Schulz (www.aldis.at)
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NG NSG

Median
[km-2yr-1]
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Max
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6 8.5
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Separation 
Distance [km]

Median 2.3

10th percentile 0.9

90th percentile 5.5

Poelmanet al. (2024): Insightsinto groundstrikepoint propertiesin
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EarthSyst. Sci., 24, 2511-2522 DieterPOELMAN/ dieter.poelman@meteo.be



V. LLS-derived GSPs

Mean GSPF
{ŜŀΥ җ мΦр
Land: 1.3

Mean 
multiplicity

2.1
(95% of flashes 
Җ с ǎǘǊƻƪŜǎύ

Poelmanet al. (2024): Insightsinto groundstrikepoint propertiesin
Europethrough the EUCLIDlightning location system,Nat. Hazards
EarthSyst. Sci., 24, 2511-2522 DieterPOELMAN/ dieter.poelman@meteo.be



V. LLS-derived GSPs

Mean GSPF
{ŜŀΥ җ мΦр
Land: 1.3

Mean 
multiplicity

2.1
(95% of flashes 
Җ с ǎǘǊƻƪŜǎύ

Poelmanet al. (2024): Insightsinto groundstrikepoint propertiesin
Europethrough the EUCLIDlightning location system,Nat. Hazards
EarthSyst. Sci., 24, 2511-2522
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Å Lightningflashesoften strike the ground at
multiple locationsςnot just one!

Å Riskmodels that use flash density NG may
underestimatethe true threat.

Å Ground strike point density NSG is a more
precisemetric for riskassessment.

Å High-speed video provides the benchmark
for realisticGSPbehavior.

Å GSPalgorithms can reliably cluster strokes
into meaningfulGSPsonly when the LLShas
high location accuracy and undergoes
continuousvalidation.
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THANK YOU!
&

Special thanks to 

Wolfgang Schulz Hannes Kohlmann Stephane Pedeboy
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