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Conservation, management, and 
use are based on sound science 

and support healthy, productive, 
and resilient communities and 

ecosystems; and 

the global implications of 
Arctic change are better 
understood and predicted. 

VISION  G O A L S 
• Forecast sea ice 

• Strengthen foundational science to 
understand and detect Arctic climate and 
ecosystem changes 

• Improve weather and water forecasts 
and warnings 

• Enhance international and national 
partnerships 

• Improve stewardship and  management 
of ocean and coastal resources in the 
Arctic 

• Advance resilient and healthy Arctic 
communities and economies 



UCAR 



International Arctic Systems for  
Observing the Atmosphere 

iasoa.org 

Weather Station 
Clean Air Facility 



ATMOSPHERIC PROCESSES 

Mixed-Phase Clouds 

(Shupe, Matrosov, 
and Uttal, 2006) 



ATMOSPHERIC OBSERVATIONS & MODELS 

Surface clear-sky downward shortwave radiation 

(Donner et 
al., 2011, 
J. Climate, 
in press) 
 



ATMOSPHERIC OBSERVATIONS & MODELS 

Comparisons:  Surface-based inversion 
frequency in winter 

• Similar seasonal patterns and spatial distributions 

• Climate models underestimate SBI frequency 



OBSERVATIONS 

Unmanned Aerial Systems 

Quiet and easily 
transportable for high 

resolution imaging 

Versatile platform and 
payload capabilities 

for low altitude 
profiling  

High altitude, long 
endurance  for 

comprehensive imaging 
and profiling 



OCEAN OBSERVATIONS 

Arctic Array 



 
OBSERVATIONS 

RUSALCA –Russia-U.S. Consensus of the Arctic 

Bering Strait 

Photos courtesy of A. 
Ostrovskiy and K. Crane 

2009 Station Locations 



LINKING ECOSYSTEMS & ICE COVER 

Distributed Biological Observatory 

Map courtesy Karen Frey; 
Further details see Grebmeier et al. 2010, EOS 91(18):161-162] 



CHEMISTRY 

Ocean Acidification 

Image : 
University of 
Alaska Fairbanks 

NOAA Ocean Acidification Research Plan 



  Arctic Report Card 2010 

www.arctic.noaa.gov/reportcard 



Sea Ice Outlook 

www.arcus.org/search/seaiceoutlook/ 



OBSERVATIONS VS. MODELS 

Sea ice extent 

Stroeve et al 2007 



MODELS 

Sea ice extent 

Griffies et al. (2011, J. Climate, in press) 
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Winton (2011, J. Climate) 



OCEAN OBSERVATIONS 

Mobile Platforms 

NOAA/University of Washington 
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