
Science Review 
12-14 May 2015 
Boulder, Colorado 

N O A A R E S E A R C H • E S R L •  P H Y S I C A L S C I E N C E S D I V I S I O N 

Taneil Uttal 

Arctic - Overview 

Theme 1: Observing the Physical System 
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Why NOAA Cares About the Arctic 
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•  The Arctic is rapidly changing  

•  Changes in the Arctic do not occur in isolation –they can affect, and be 
affected by, processes at lower-latitudes 

 
•  A more accessible Arctic elevates NOAA’s requirements to provide 

information and skilled weather and climate forecasts for safety, 
transportation, resource management, search and rescue, coastal 
communities, ecosystems, and economic concerns and stakeholders 
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What does PSD do to Address NOAA’s and 
the Nation’s Arctic Needs  
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•  PSD provides long-term, continuous, high-quality 
observations of key aspects of the atmosphere across the Arctic  

 
•  PSD carries out intensive observations of the coupled ice-

ocean-wave-atmosphere processes to quantify key unknowns 
in the system 

 
•  PSD uses observations to improve models through improved 

representation of critical processes and verification  of forecast 
products of the highly-coupled and complex Arctic system 
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PSD’s Key Arctic Roles and End-to-End 
Research Foci 
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•  PSD provides leadership to NOAA, National, and International 
efforts for improving the understanding, modeling and forecasting 
of the Arctic coupled system 

•  PSD uses observations to detect emergent processes and 
understand properties of Arctic clouds, aerosols and atmosphere-
ocean- sea ice exchanges of heat, energy, and gases that drive 
changes in the Arctic  

•  PSD applies observation-based understanding to improve 
forecasts from the weather to climate scales and to the 
understanding of two-way linkages between the Arctic and lower-
latitudes from daily to decadal timescales 
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PSD Arctic team provides leadership by 
responding and contributing to NOAA, national, 

and international strategies 

PSD	  

	  	  	  	  	  	  	  	  	  	  	  	  	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

	  	  	  	  	  	  	  	  	  	  	  	  	  
Implementa)on	  Plan	  for	  

The	  Na)onal	  Strategy	  for	  the	  Arc)c	  Region	  
2014	  	  

WCRP	  Strategic	  Framework	  and	  
Grand	  Challenges	  

WWRP	  Polar	  Predic)on	  Project	  
2014	  

NOAA’s	  ARCTIC	  ACTION	  PLAN	  
Suppor)ng	  the	  Na)onal	  Strategy	  

for	  the	  Arc)c	  Region	  
2013	  

Arc)c	  Research	  Plan:	  FY2013-‐2017	  
Execu)ve	  Office	  of	  the	  President	  

2013	  
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PSD Observational Assets 
Year-round Arctic Observatories 
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Arctic Ocean Cruises and Ice Camps 

...to capture and understand 
atmospheric properties and trends  

...to unravel the details of cloud, aerosol, 
and surface energy processes that affect 

sea ice   
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Logis*cs	  

Data	  Portal	  
and	  

Archives	  

Seasonal	  
Predictability	  

Regional	  
Processes	  

Assessments	  

Instrument	  
Development	  

Improved	  
Reanalysis	  

Publica*ons	  

Parameteriza*ons	  

Improved	  
Coupled	  System	  

Modeling	  

BeAer	  Sea	  Ice,	  
Marine	  	  Weather,	  
Climate	  forecasts	  

Innova*ve	  
Technologies	  

Understanding	  
Lower-‐La*tude	  

Linkages	  

Improve	  Modeled	  Cloud	  
and	  Aerosol	  Affects	  

Detec*ng	  Arc*c	  
Climate	  Trends	  

Arc*c	  Report	  Card	  

Coupled	  
Modeling	  and	  
Sea	  Ice	  Forecast	  	  

New	  Requirements	  

PSD provides end-to-end expertise from observations 
to information 

Coordinated	  
Deployment	  Planning	  

(MOSAiC,	  YOPP)	  	  
Na*onal,	  	  Interna*onal	  

Partnerships	  	  

Atmospheric	  
Observatories	  

Network-‐Wide	  
Calibra*ons	  
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What You Will Hear 
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2-1. Matthew Shupe   
 

 
Scien)fic	  Exper)se:	  The	  most	  recent	  IPCC	  
reports	  that	  clouds	  con4nue	  to	  	  confound	  
numerical	  models.	  	  NOAA	  PSD	  has	  unique	  
exper4se	  in	  quan4fying	  the	  proper4es	  and	  
processes	  of	  Arc4c	  clouds.	  

Synthesis	  Challenge:	  In	  PSD	  there	  is	  
significant	  effort	  directed	  towards	  
observa4on-‐based	  “story-‐telling”	  science	  that	  
usually	  can	  only	  be	  done	  with	  models.	  

2-2. Ola Persson   
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UPCOMING POSTER:  Sandy Starkweather 
 

 

Leading	  Synthesis	  Science:	  Providing	  a	  framework	  for	  integrated	  Arc4c	  	  
observa4ons,	  data	  and	  science	  to	  facilitate	  Arc4c	  research	  collabora4on.	  

2-3. Gijs de Boer   
 

 
Observa)onal	  Prowess:	  Innova4ve	  observa4onal	  
technologies	  are	  being	  developed	  to	  probe	  and	  
beKer	  understand	  the	  complex	  polar	  regions.	  

Modeling	  the	  Arc)c	  System:	  Modeling	  the	  Arc4c	  to	  
understand	  cloud	  and	  aerosol	  processes,	  atmospheric	  
dynamics,	  and	  boundary	  layer	  structures	  on	  the	  forma4on	  
and	  melt	  of	  sea	  ice.	  

What You Will Hear 

UPCOMING TALK:  Amy Solomon 
 

 


