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Atmospheric aerosols have a large impact on climate. Scattering and absorption of light 
exhibits a direct effect on the radiation budget while the contribution of aerosol particles to cloud 
formation and the modification of cloud properties indirectly affects climate. Therefore, it is 
important to identify and quantify sources of aerosols and their spatial distribution. Known natural 
sources such as sea salt from the ocean or mineral dust from deserts or degraded soils contribute 
globally to the atmospheric aerosol burden. 

Here, two regional aerosol sources and their potential impact on climate will be discussed: 
aerosol formation above coniferous forests and aerosol emission from the Arctic Ocean. 

Trees and other plants emit large amounts of organic gases into the atmosphere and 
atmospheric oxidation reactions can produce compounds which partition into the particle phase. 
These gas-to-particle conversion processes can be important sources of new aerosols in areas such as 
boreal forests with a large impact on regional climate. In general, an increase in temperature leads to 
higher emissions of organic gases and more aerosol formation. More aerosols above forests tend to 
cool regional climate, thus leading to a potentially negative feedback mechanism. 

In the central Arctic Ocean, a local natural source of aerosol particles from bursting bubbles at 
the ocean-atmosphere interface links marine biological activity, clouds and climate through the 
ejection of organic microcolloids from open leads into the atmosphere. Once airborne, some of these 
particles may contribute to cloud formation, typically warming the central Arctic. Further warming of 
the Arctic leads to melting of the sea ice, more open leads, and more local aerosol emission. 
Therefore, these ocean-ice-aerosol-cloud interactions may constitute a positive climate feedback 
mechanism in the Arctic Ocean. 

The presented case studies show the potentially large effect of aerosols on climate, our limited 
understanding of the underlying processes, and thus, the urgent need to identify and quantify 
natural sources of atmospheric aerosols.  
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