
The Variability of Deep Convection and 
the Subpolar Gyre in the North Atlantic 

Feili Li, Young-Heon Jo, Xiao-Hai Yan 

 

Center for Remote Sensing 
University of Delaware 

2013 AMOC 



Deep Convection 

SPG 

AMOC 

in-Situ Obs. 

Satellite Obs. 

Characteristic Features Dominant Timescales 

Goal: use observations to examine coherent changes between 
deep convection, the subpolar gyre and the AMOC 
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Surface Heat Flux and Heat Content 

ÅHarsh winters: 1992 ς 
1994  

ÅMild winters: the mid-
1990s to the 2000s 

ÅThe winter of 2008 was 
exceptional in the 
2000s 



Mixed Layer Depth 

ωLack of Argo data before 
2003 
ω2004-2010: Decreased 

MLD 
ωEnhanced deep 

convection after 2010 

MLD in the Labrador Sea 



Temperature Difference 

2008 Winter SST minus LST 

ωLarge temperature difference corresponds to enhanced deep 
convection (e.g., 2005 MLD=1400m and 2008 MLD=1700m) 



Sea Ice Extent 

2008 

1990 

ω1990-2007: 
Northwestward retreat 
ω2008:  

extended ice coverage 
exceeds the conditions in 
the early 1990s 

Sea Ice Edge in the Labrador Sea 



Net Heat Flux 

ωEnhanced heat loss in the Labrador Sea interior during the 
winter of 2008 

(a) 1990-1995 vs. 2008 (b) 1990-1995 vs. 2001-2007 


