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Location of the Pallas station
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Sammaltunturi station (560 m asl, 67o58’N, 24o07’E)

• the main station, located on the top of a hill

• 100 m above the tree line

• inside a cloud a few percent of time
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Matorova station (340 m asl, 68o00’N, 24o14’E)

• in the middle of about 100×100-m forest clearing

• six kilometers away from the ”in-cloud station”

• practically never inside a cloud



2.8.2008Ilmatieteen laitos / PowerPoint ohjeistus 8



2.8.2008Ilmatieteen laitos / PowerPoint ohjeistus 9

Atmospheric aerosol formation in Pallas
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Daily-average total particle number concentrations in Pallas
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Analysis:

– valitaan ”puhtaat” ilmamassat

– kesäkausi (huhti-syyskuu)

– aemat:
Pallas + Värriö
Hyytiälä
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• Northern European boreal forest are able to maintain

a ”natural” background aerosol particle population over

a large fraction of year (5-6 months)

• The background particle number concentration is

substantial, about 1000-2000 particles/cc

• The background is much larger than that observed

in remote marine areas or in Amazonian forest
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Aerosol-cloud interaction studies in Pallas
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Comparison between ”calculated” and directly 
measured cloud droplet number concentrations
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General character of clouds based on >40 cloud events, 
classified by the degree of pollution (particle number):
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Komppula M., Lihavainen H., Kerminen V.-M., Kulmala M. and Viisanen Y. (2005) 
J. Geophys. Res. 110, D06204, doi:10.1029/2004JD005200.
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Enhanced aerosol particle concentrations in Pallas…

– increase the cloud droplet number concentrations and 
by that way the cloud albedo (first indirect effect)

– decrease the cloud droplet effective radius and by 
that way is likely to alter the rain forming potential of 
clouds (second indirect effect)
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Connection between aerosol formation and clouds
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Aerosol scattering coefficient in Pallas
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Conclusions (1)

• Continuous aerosol measurements (>5 years) in Pallas

and two other stations in Finland and Sweden have

demonstrated that the boreal forest in Northern Europe

maintains a substantial background aerosol population

(1000-2000 particles/cc) during a large part of the year
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Conclusions (2)

• Measurements in Pallas show further that particles

formed in the atmosphere contribute to the cloud droplet

population, indicating a connection between

atmospheric aerosol formation and cloud properties
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Conclusions (3)

• Aerosol scattering in Pallas is highest in air masses

affected by distant anthropogenic sources, when

relatively large (>200 nm in diameter) and aged aerosol

particles are transported to the site
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Conclusions (4)

• While aerosol scattering and absorption properties

(direct effects) are affected mostly by anthropogenic

sources in Pallas, aerosol-cloud interactions (indirect

effects) are affected also by natural aerosols, 

especially by boreal forests


