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Outline 
•  Motivation: 

–  Scale Interactions – How Do Ocean Eddies Impact the Large 
Scale Climate? 

–  Minobe et al. (2008) - Nature 
–  Number of Previous Studies Focused on Atmospheric 

Resolution 
–  Recent focus on the Importance of Ocean Eddies 

•  Toniazzo et al. (2009); Zheng et al (2009); McWilliams and Colas 
(2010)  

–  McClean et al. (2011); Bryan et al. (2010) 
•  Order 10-20 Year Simulations 

 



Outline 
•  CCSM3.5* 

–  Atmosphere: 0.5x0.5 
–  Two Versions: 1x1 [LRC] and 0.1x0.1 [HRC*] 

•  Spin-Up Issues/Polar Filter 
•  Ubiquitous Warm Signal 

–  Ocean Heat Transport, Ice Albedo Feedback, 
Water Vapor Feedback, Cloud Partitioning 

•  Survey of Large Scale Climatic Features 
–  North Atlantic: Gulf Stream, Air-Sea Feedbacks 
–  North Pacific: Kuroshio	  	  
–  Equatorial Pacific: ENSO, TWIs, ENSO-symmetry 
 



HRC	  

LRC	   AGCM	  
Grid	  

HRC	  

LRC	  



Global Ocean Temperature Drift 

LRC:1-150 



LRC:102-150 

HRC:102-150 



Outline 
•  CCSM3.5* 

–  Atmosphere: 0.5x0.5 
–  Two Versions: 1x1 [LRC] and 0.1x0.1 [HRC*] 

•  Spin-Up Issues/Polar Filter 
•  Ubiquitous Warm Signal 

–  Ocean Heat Transport, Ice Albedo Feedback, 
Water Vapor Feedback, Cloud Partitioning 

•  Survey of Large Scale Climatic Features 
–  North Atlantic: Gulf Stream, Air-Sea Feedbacks 
–  North Pacific: Kuroshio	  	  
–  Equatorial Pacific: ENSO, TWIs, ENSO-symmetry 
 



2x2 
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Increasing OGCM Resolution: 
Eddy Permitting vs. Resolving 
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•  CCSM4 
–  Atmosphere: 0.5x0.5 
–  Two Versions: 1x1 [LRC] and 0.1x0.1 [HRC] 
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•  North Pole: Ice-Albedo Feedback 
•  Western Boundary Current Region: Repartitioning of Clouds 
•  Decrease Short Wave Absorbed in Tropics and Sub-Tropics 

Short Wave Absorbed at the Surface: HRC-LRC 



•  Water Vapor Feedback – Long Wave Radiation Warming 

Vertically Integrated Water Vapor: HRC-LRC 
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Sea Surface Height Standard Deviation 
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Local SSTA-Latent Heat Flux Correlation 
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Tropical Instability Waves: SST 3-6N 
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