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November 2011 Bering Sea Superstorm (943 hPa) 



Sea ice loss + Coastline permafrost thaw + Strong storms = 
 

Coastal Erosion 



915 hPa  
minimum SLP 
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CMIP3 Trend in Mean Annual SLP (hPa)  
Late 21st century – Late 20th century (A1B) 
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CMIP3 20-Model Average Change (A1B) 
Late 21st Century – Late 20th Century 
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CMIP3 20-Model Average Change (A1B) 
Late 21st Century – Late 20th Century 

CCSM4 Trend (RCP8.5) 
2005– 2100 
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What are the spatial and seasonal characteristics of extreme Arctic cyclones? 
 
How well do GCMs simulate them? 
 
Are Arctic cyclones already showing the expected response in climate models? 

CMIP5 Historical Simulations (1850-2005): 
 
• 14 GCMs (1 ensemble member) 

 
• “Extreme cyclones”: lowest 1% of daily SLP in each model poleward of 70oN 

 
• Comparison with MERRA Reanalysis (1979-2005) 
 
 



CMIP5 mean:  960.5  

MERRA mean: 958.3 
(1979-2005)  

Intensity of Strongest 1% of Arctic Cyclones 
(1850-2005) 



CMIP5 Extreme Arctic Cyclone Climatology 







MERRA Reanalysis 
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CMIP5 Trend in Mean Annual SLP (hPa) from 1850 to 2005 





CMIP5 Trends in Extreme Arctic Cyclones (strongest 1%) 1850-2005 



Trends in CCSM4 Extreme Arctic Cyclone Frequency ( < 950 hPa) 

PAST 



Trends in CCSM4 Extreme Arctic Cyclone Frequency ( < 950 hPa) 

PAST FUTURE 



FUTURE FUTURE 



Conclusions 

• GCMs are able to simulate extremely strong Arctic cyclones 
 

• These storms are primarily a wintertime phenomenon  
 

• Favored locations are within the climatological Aleutian and Icelandic Low regions 
 

• Greenhouse warming is likely to cause lower Arctic SLP and more extreme cyclones, 
      especially in the Arctic Ocean 
 
• Equivocal signal of trends in mean and extreme Arctic cyclones since 1850 in models 

 
• Recent pronounced retreat of Arctic sea ice since 2007 may initiate a stormier regime 

 
. . . .find out at my updated presentation at the 55th CESM Workshop in June 2050 
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