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How do they get to the Arctic ? ?

‘Singh N., Singh V. Study of atmospherically deposited Spheroidal Carbonaceous particle from Kongsfjorden sediments . Czech Polar

Reports’ 2017.

Transport to the Arctic via 

Atmospheric Currents 

-general pattern of movement from 

the low latitudes to the Arctic* 
*Source AMAP 2002

Transport to the Arctic via 

major Ocean Currents*  
*Source AMAP 2002



How do they …..



Climate Change and fate of POPs in the Arctic

Increasing Temperature
Increases the secondary emissions 

from contaminated  environments

Accelerate the atmospheric 

degradation of POPs

Changing precipitation patterns

 Decreasing precipitation will lead to enhanced volatilization 

of POPs to the atmosphere                          

 Increasing precipitation  will lead to an enhanced  wet 

deposition of airborne POPs                             

Modified wind patterns
 Lead to faster and more 

efficient atmospheric  long 

range transport of POPs  

Snow/ice and Glacier melting
Melting results in release of stored 

POPs and make them available for 

transfer to the atmosphere or to  

aquatic and terrestrial ecosystems



Evidence of climate change and its impacts on POPs in 
the Arctic 

Influence of ice cover on the sea-air exchange of α-HCH

Reference: Hexachlorocyclohexanes (HCHs) in the Canadian Archipelago 2.  Air-Water Gas Exchange of r- and γ-HCH. LIISA et al. Environ. Sci. 

Technol. 2008, 42, 465–470



My  work : POPs in Ny-Ålesund, Arctic
• 2,6 Diisonaphthalene

• Naphthalene

• Phenanthrene

• Anthracene

• Benzo(a) anthracene

• Indeno(1,2,3) Pyrene

Singh N., Rajan S., Krishnaiah C. Diisopropylnaphthalene in the surface sediments of an Arctic fjord: environmental 

significance. Arctic Science 2017 (Under Review) 



Important Points 

 Presence of POPs in Arctic region prove that distance from source is not a factor 

in its occurrence as a pollutant.

 POPs deposited in ice can be released back to the atmosphere when the ice 

melts, making them available for circulation.

 If the POPs enter the food chain and start bio-accumulating, the results could 

be disastrous for wildlife and humans in the long run.

 Further detailed studies are needed to fill the knowledge gap about--

 Time and spatial trend of pollutants in the Arctic

 Source apportionment and assessment of source strength 

 The transformation processes as an integrated part of fate  assessment of POPs

 Reliable environmental toxicology and effects studies for the Arctic 

environment




