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1. Key facts of the event
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• 19 people injured, 2 of them severely

• More than 400 trees and 300 houses damaged

• At least 80 people had to be sheltered in hotels or other accommodation

• Total insured losses of at least €100 million

➢ Estimated path length: 18 to 20 km

➢ Estimated duration: 15 minutes

➢ Maximum path width: > 500 m

➢ Translation speed: 17 to 19 m/s

➢ Maximum intensity: F2+ (241 km/h)



2. Synoptic-scale overview
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3. Mesoscale preconvective environment
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• Prefrontal mesoscale low-pressure 

area in a moist and warm air mass

• Backing wind at the surface with the 

approach of the surface low

• Moderate latent instability with CAPE 

values between 500 and 1000 J/kg 

near Luxembourg

• Strong 0–6 km bulk shear with values 

slightly exceeding 25 m/s



3. Mesoscale preconvective environment

7Luca Mathias – MET Forecaster MeteoLux – WGCEF Online Meeting 11th/12th November 2021

Deep, but rather

skinny CAPE

High total column

water vapour content

Veering and strengthening

wind with height

Curved hodograph



4. In situ measurements
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Increase of 

RH due to 

preceding 

precipitation

Pressure drop 

partially caused 

by the short-

term pressure 

perturbation of 

the tornadic 

wind circulation

Peak gust of 

35.5 m/s was 

measured 

around 15:35 

UTC

Backing wind 

from S to E 

ahead of the 

tornadic storm



5. Storm cell analysis
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5. Storm cell analysis
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Lightning jump

Tornadogenesis



5. Storm cell analysis
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Cross section



5. Storm cell analysis
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Updraft/Mesocyclone

Echo overhang



6. Predictability
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• The 06z AROME run also 

simulated widespread storms 

with embedded supercells.

• AROME suggested an 

increased potential of 

supercells, despite being 

inconsistent with the spatial 

and temporal evolution of 

the storm cells.

• The 00z AROME run suggested a cluster of four storms 

with supercellular characteristics over northern France.

• A more isolated, but weaker supercell is evident over far 

eastern Luxembourg.



7. Summary and conclusions
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• Atmospheric setting was conducive to the development of discrete and long-lived 

supercell thunderstorms (overlap of moderate latent instability and strong vertical wind 

shear).

• Well-defined prefrontal mesoscale surface low was associated with high values of the 

storm-relative helicity in the lowest 3 km at its northern flank. 

• Favourable lower-tropospheric conditions for mesocyclonic tornadogenesis existed.

• The formation of the hook echo signature preceded the tornadogenesis by about 10 

minutes.

• Footprints of updraft helicity from operational model output may be very important for 

forecasters to identify supercells simulated by the model.

• Forecasters should consider multiple deterministic convection-resolving NWP models 

covering the forecast area or convection-resolving ensemble forecasts of a single 

model for the evaluation of such dangerous situations.



7. Summary and conclusions
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Operational concept for assessing the tornado risk in the Greater Region (Luxembourg + 

border regions) using an ingredients-based forecast methodology since April 2021:

➢ Step 1: Analyse of supercell thunderstorms are likely to occur.

➢ Step 2: Determine if the low-level conditions are favourable for tornadogenesis

associated with supercells.

➢ Step 3: Contact warning supervisor to discuss the forecast and further actions 

(AlarmTILT message sent to HCPN).

5 confirmed (mesocyclonic) tornadoes (4 on 19.06.2021 and 1 on 

27.06.2021) within the Greater Region (source: https://eswd.eu)

✓ Warning message sent to HCPN on 19.06.2021

No warning message sent to HCPN on 27.06.2021

https://eswd.eu/


16Luca Mathias – MET Forecaster MeteoLux – WGCEF Online Meeting 11th/12th November 2021

Open-access article available in the RMetS journal
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