
HYCOM  high resolution simulations 
(NRL, FSU, UM) 

•  Identical 1/12º and 1/25º global simulations, with  
2004-2012  inter-annual atmospheric forcing 

•  1/12º global  reanalysis 1993-2012 
•  Global 1/12º and 1/25º HYCOM  with tides (see 

presentation by B. Arbic) 
•  Twin DRAKKAR simulations – 1/2º under way 
•  Atlantic simulations nested within the global 

simulations as testing bed (for  horizontal and 
vertical resolution, mixing parameterization, etc.)  

•  Plans: 1/12º global simulation over the CORE II 
period 



Scientific questions   

• Water mass transformations and meridional 
overturning circulation (structure and 
variability) 

•  Sea-ice interactions 
•  Eddy dynamics 
•  Overflow representation 
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AMOC observations 
Then …   
•  DWBC measurements associated with the AMOC  
•  Hydrographic data-based AMOC estimates (sparse temporal 

resolution) 

Now … 
•  U.K.-U.S. RAPID/MOCHA program at 26.5ºN (daily AMOC transport 

profiles since 2004)  **currently the state-of-the-art approach**  
•  Argo + SSH based AMOC transport at 41ºN (3-month running averaged 

monthly AMOC transports since 2002); see Willis (2010) 
•  16ºN (southward NADW in the western basin only, primarily for long-

term variability) 

Soon … 
•  Subpolar North Atlantic measurements - OSNAP (S. Lozier et al.) 
•  South Atlantic meridional overturning circulation (30ºS,  NOAA-AOML)  



RAPID/MOCHA at 26.5º N 

Florida Current (Meinen et al., 2010) 

Western Boundary 
array (Johns et al., 
2008) 

Mid-ocean Array 
(Cunningham et al., 
2007; Kanzow et al., 
2007) 

  AMOC =    FC       +  Ekman  +  UMO  
17.5 Sv = 31.5 Sv + 3.5 Sv   - 17.5 Sv 



Time mean vertical structure 

Xu et al. (2012) 
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Temporal variability 
(Xu, Chassignet, Johns, and 

Schmitz, 2014) 



26.5ºN 
The AMOC stream 
function from the 
observations and  
in global and 
Atlantic 1/12º 
HYCOM 
simulations  
(0.7 correlation) 



26.5ºN AMOC components (Global) 



AMOC components at 41°N 

A similar discrepancy is found in the global simulation 
of von Storch et al. (2012) and in the 2-layer model of 
Zhao and Johns (2014). 



Latitudinal coherence 
of AMOC variability 
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Challenges 

• Ability to compare to observations on all 
time scales  

• Numerically induced mixing 
• Sub-grid scale parameterizations 
• Sea-ice interactions 



Questions  
•  Can/should we put together a framework 

for a comparison of high-resolution  
simulations? 

•  If yes, what do we focus on?  
– MOC 
– Water mass transformation  
–  Interannual variability 
– Transports 
– Etc… 


