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• Ingredients for snow:

• Moisture

• Cold air (wet-bulb ≤ 0°C) (e.g. due to melting of precip)

• Lift

Ingredients for thundersnow?
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• Ingredients for snow:

• Moisture

• Cold air (wet-bulb ≤ 0°C)

• Lift

• Ingredients for lightning:

• Moisture

• Positive CAPE @ -10 to -20 °C

• Lift

• Ingredients for deep moist convection:

• Low-level moisture

• Steep mid-level lapse rates

• Lift

Ingredients for thundersnow?
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How much CAPE for this much lightning?

A. 1000 J/kg

B. 500 J/kg

C. 2000 J/kg

D. 200 J/kg

E. 30 J/kg
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How much CAPE is needed for lightning?
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Forecasting lightning using CAPE

• Likelihood increases only in the range of 0 -> 200 J/kg of 

CAPE

Westermayer et al.
2017
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Winter-time lightning

Less frequent, but more powerful: „superbolts“

Reasons?

Holzworth et al. 2019
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Outcome
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What do these have in common?

Steepest lapse rates and MUCAPE can be found in the typical charge separation zone
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(500 hPa)
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High-shear, low-CAPE thundersnow

Tropopause fold

(700 hPa)
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High-shear, low-CAPE thundersnow

Weak

baroclinicity at 

low levels
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Jim should move to Europe!
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Look for ingredients! Winter-time lightning cases often involve:

➢Strong forcing

➢Marginal moisture

➢Steep lapse rates throughout the charge separation zone

Have you seen any interesting case or do you have some questions?

Contact us at: tomas.pucik@essl.org

christoph.gatzen@met.fu-berlin.de 

Other conclusions?

mailto:tomas.pucik@essl.org
mailto:christoph.gatzen@met.fu-berlin.de

