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A Warming Arctic: 

Regional Drama with Global Consequences 



Each of the last three decades has been successively warmer 

at the Earth’s surface than any preceding decade since 1850. 

In the Northern Hemisphere, 1983–2012 was likely the warmest 

30-year period of the last 1400 years (medium confidence). 
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Pattern of global warming 
Last decade vs mean of 1900-2000 

http://data.giss.nasa.gov 

Polar amplification 

Also accelerated 

warming at high altitudes 

The Arctic is warming at almost twice the rate of the rest of the world 



(Lüthi et al.,2008, NOAA) 

+40% 

2013 

The atmospheric concentrations of carbon dioxide, 

methane, and nitrous oxide have increased to levels 

unprecedented in at least the last 800,000 years.  
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Ocean warming dominates the 

increase in energy stored in the 

climate system, accounting for 

more than 90% of the energy 

accumulated between 1971 and 

2010 (high confidence). 

Box 3.1, Fig. 1 © IPCC 2013 



15 year ”pause” in global warming …? 



Weather versus Climate 







 

The average rate of mass loss has very likely increased 

substantially from 34 [-6 to 74] Gt yr–1 over the period 1992–

2001 to 215 [157 to 274] Gt yr–1 over the period 2002–2011.   

Greenland – one of the two giants  



Today, Antarctica looses mass. Its response 

to climate change has global effects 
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Ice loss from Glaciers 226 (±60%) Gt yr-1 
(1993-2003) 

 Greenland 215 (±25%) Gt yr-1 
(2002-2011) 

 Antarctica 147 (±50%) Gt yr-1 
(2002-2011) 

© IPCC 2013 

100 Gt yr-1 of ice loss corresponds to 0.28 mm yr-1 of global mean sea level rise  



RCP2.6 (2081-2100), likely range: 26 to 55 cm 

RCP8.5  (in 2100), likely range: 52 to 98 cm 
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Sea level 
AR5: Increased estimates 

compared to AR4 

Will continue for 1000+ yr 
 

Global temp. of 3 °C may 

destabilise the ice sheets 







Reduction in summer sea ice extent 

• Trend per decade: – 13,7 %   

• An accelerating negative trend 

• Large natural variability in the system: Also weather plays a role 

 





IPCC 2007: ”Ice free” AO by the end of century  

2012: 3.41 M km2 



SWIPA 2011: likely within next 30-40 yrs 

Six IPCC AR4 models closer to observations;  Sea ice-free summers likely by 2050.  

(Wang and Overland, 2009) 

 
Maybe before?  

Do we understand the processes?  

Are global models good enough on a regional scale?  

Large annual variability – influence from weather events 

2012 







[...], a nearly ice-free Arctic Ocean in September before mid-

century is likely for RCP8.5 (medium confidence). 

Northern Hemisphere September sea ice extent 







Norsk 

sjømateksport i 

2013 passerte 

61 milliarder 

kroner 



% change from Year 2000 
Müller mfl. (2010) 

Wheeler & von Braun (2013) 

Modeled changes in food production in 2050 

due to changes in temperature and precipitation 





Fundamental changes in the terrestrial ecosystems: 

1980 

2010 

Detection of longer growth seasons  
(satellite remote sensing data: Xu et al. 2013, Nat Cl Ch): 

 

”Southerly seasons have in average moved 4-7 latitudes 

northwards the last 30 years” 

Extinction of 

Arctic 

species 

Collaps of 

food chains 

Invasive 

species and 

deseases 

Feedbacks: 

 Albedo 

 Climate gases 

Floods 

Sea level rise 

Erosion 

Hydrology 

Forest border 

”Greening” 

X 



The Arctic influences climate patterns well 

beyond the boundaries of the Arctic itself 

• Influences jet streams track and speed (”waivier”) 

 

• Causes slower flow of weather systems, which increases the probability for  

   long-lasting (extreme) weather situations/events 

 

• Changes distribution of temperature and precipitation patterns  

Temperature gradient between mid-latitudes and Arctic weakens 





Takk for oppmerksomheten! 

Thank you for your attention! 


