
 

                         

 

 

 

 

 
 

 
 

 

 

 

 

 

FACTSHEET 
 

Effects of climate change on arctic ecosystems 

  
 

Background 
 
Scientists have devoted considerable attention to 

arctic ecosystems when investigating the effects 

of global warming. One of the main reasons for 

this is that the Arctic is expected to experience 

the most dramatic changes and at the same time 

undergo more rapid warming than any other 

biome on earth. Compared to other biomes, the 

Arctic is perceived as being relatively constant 

over time and is considered to have little 

resistance to climate change. For this reason the 

Arctic is particularly vulnerable to the relatively 

rapid, major climate changes that are being 

observed on earth today. 

 
 

The Arctic, showing the minimum extent of sea ice in 
1979 (top) and in 2005 (bottom). This reduction has 
accelerated in recent years. In September 2007, the 
sea ice cover was 1.2 million km

2
 smaller than in 

2005. (Photos courtesy of NASA.) 

 

 
 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

Arctic ecosystems are highly restricted by low 

temperatures and permafrost. Huge quantities of 

carbon have accumulated in the soil in the form of 

frozen or buried organic deposits. Scientists believe 

that these layers of organic materials are a potential 

source of major emissions of the greenhouse gases 

carbon dioxide (CO2) and methane (CH4). If the 

permafrost melts, these organic materials will break 

down more rapidly and there will be dramatic 

increases in emissions of carbon dioxide and 

methane. This is one example of a so-called 

ñpositive feedback effectò where a warmer climate 

leads to increased emissions of greenhouse gases, 

further reinforcing the greenhouse effect. Arctic 

warming has already resulted in an increase in net 

emissions of carbon dioxide and methane and is 

contributing to increasing atmospheric 

concentrations of carbon.   

 

 
Inland ice and glacier arms protruding into the sea 
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