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Aerosols like desert dust, sea salt, soot and pollution particles are abundant in the lower layers of 

the atmosphere. They are required for the formation of every single cloud droplet, and also initiate 

freezing of clouds, thereby influencing whether a cloud is bright white or grey and whether and 

when it forms rain or snowfall. Aerosol-cloud interactions are one of the largest factors of 

uncertainty in future climate predictions and simulations of the atmospheric water cycle. Many 

microphysical processes cannot be explicitly resolved in numerical models on regional and global 

scales, but have to be parameterized. Cloud ice-phase processes, which are particularly 

important for precipitation formation, are often treated in a simplistic manner. This is partly due to 

a lack of physical understanding of these processes. In particular, there is no consistent theory 

yet about why some (very few) aerosols are particularly good at initiating freezing of cloud 

droplets. 

I will review the current understanding of aerosol effects on cloud appearance and precipitation 

formation, and how they are treated in climate models. Recent work on the simulation of aerosol 

influence on cloud ice formation will be presented, which combines a theoretical approach with 

laboratory data and field observations.  
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