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Modelling system ICON-ART

Rieger et al. (2015), Geosci. Model Dev., 8, 1659–1676
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Model setup
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IMPACT OF MINERAL DUST ON 
CLOUD FORMATION
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Competition of freezing processes
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Impact of mineral dust on ice nucleation
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Impact of mineral dust on ice nucleation
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SCALE-DEPENDENCY OF 
CLOUD FORMATION
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Scale-dependency of ice nucleation
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Scale-dependency of ice nucleation
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Causes of scale-dependency
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Consideration of vertical velocity subgrid-scale variance with a normal 
distribution with �� � 0,3 ∙ 
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Parameterization of the scale-dependency
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Gebiet 4 ∆x ≈ 5 km

Gebiet 3 ∆x ≈ 10 km

Gebiet 2 ∆x ≈ 20 km

Gebiet 1 ∆x ≈ 40 km

Real case:

Parameterization:
Usage of the residuum as additional variance:
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Ideal case:
Specific energy of vertical motion in
a grid element in domain 1 and 4:
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Determination of the parameterization
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Resulting simulation

With parameterizationWithout parameterization
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Summary

Locally reduced ice nucleation caused by mineral dust leads to increased 
solar radiation in France and Southern Germany

Parameterization based on the energy of vertical motion

Parameterizing the scale-dependency of cirrus cloud formation reduces 
the differences between 40 km and 5 km grid spacing from 12% to 2%


