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Multidisciplinary drifting Observatory for the 
Study of Arctic Climate
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Shupe et al., 2020 Photo: Michael Gutsche

lubna.dada@psi.ch



L.L.J. Quéléver

L.L.J. Quéléver

4
lubna.dada@psi.ch

Measurement of chemical and physical 
properties of  atmospheric aerosols
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In April 2020, the surface temperature in the central Arctic ocean
increased by 30 oC in less than 48 hours. 

Background WAMI
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This increase was caused by an extreme warm and moist
air-mass intrusion.

Warm intrusion divided into two peaks
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Travel time < 48 hours

Origin of the intrusions

Norilsk (coal and metal mining and smelting) 
Vorkuta (coal-mining) 
Murmansk (mining and metallurgy) 
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Travel time < 48 hours

Origin of the intrusions
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Are we part of this?

https://earth.nullschool.net/
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Wind at 700 hPa, April 16, 2020 at 12:00 UTC
Source: CAMS/Copernicus/ECMWF
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Chemical composition of the aerosol associated with the
air-mass intrusions. 

Background First Peak Second Peak
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Intrusion aerosol in perspective.  
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Intrusion aerosol in perspective.  
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MOSAiC year             Warm intrusion

Total particle number 

Aerosol particles are cloud seeds.

MOSAiC year              Warm intrusion

Cloud Condensation Nuclei
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Clouds act as warming blankets: low level and opaque. 
Warm intrusion
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The extreme air-mass
intrusion has been
associated with the
lowest Arctic sea ice
extent in the last 40
years!

Implications on sea-ice extent. 



Why do we care?

Screen 2021

Normal Warm Arctic
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Increase in extreme weather 
events in Switzerland

Heavy precipitation
National Center for Climate Services



From mid-latitudes

Open ocean surfaces

Warmth
Moisture
Aerosols

Arctic

Cloud formation
& modification

Increased downwelling radiation

Surface heating

processing

Early & accelerated ice-melt
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In the future:
more frequent 
and longer 
WAMIs !
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