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Soot is an important constituent of the atmospheric aerosol due to its strong light absorption 

and due to its adverse effects on human health. Soot concentrations in Arctic air are usually 

on the order of 80 – 100 ng/m
3
 in winter/spring and 5 – 15 ng/m

3
 in summer/autumn. In the 

current project it is attempted to determine the sources of individual soot agglomerates on 

Svalbard. For this purpose, ambient aerosol samples were collected in the settlements of 

Longyearbyen and Ny Ålesund, at the Zeppelin Mountain Station near Ny Ålesund as well as 

during a balloon campaign in Ny Ålesund. In addition, soot from local sources on Svalbard 

(coal burning in Longyearbyen and Barentsburg, diesel aggregates for power generation in Ny 

Ålesund and Svea Gruve, oil burning in Ny Ålesund, cruise ship) and from other important 

sources (biomass burning, air planes, diesel cars) was collected. Size, morphology, chemical 

composition and mixing state of the particles were studied by transmission electron 

microscopy and energy-dispersive X-ray microanalysis. 

 

Different sources could be distinguished based on minor element composition of soot 

agglomerates and presence/absence of characteristic additional particle groups (fly ashes, tar 

balls, mercury particles). Biomass burning, wood burning, ship emissions and coal burning in 

Barentsburg can be excluded as major source for ambient soot on Svalbard. The coal power 

plant in Longyearbyen seems to be a significant source of soot in the settlement of 

Longyearbyen but not at the Zeppelin Mountain station. The most probable soot sources at 

Svalbard are aircraft emissions, diesel exhaust and long range transport of coal burning 

emissions. 
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