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Abstract            

The current understanding of the mechanisms that sustain the oceanic 
Meridional Overturning Circulation (MOC), an important component of 
both present and past global-scale climate, emphasizes the role of 
mechanical forcing, either as wind-driven Ekmann pumping or tidally 
induced mixing below the main pycnocline, while downplaying the role 
of the thermodynamic forcing in the form of the meridional gradient in 

buoyancy applied at the surface. The latter is discounted based on Sandström's so-
called "theorem", in reality an inference drawn from experiments, and on a theoretical 
result used to argue that a flow solely driven by a meridional buoyancy gradient, 
herein refereed to as Horizontal Convection (HC), cannot sustain a turbulent flow 
(Paparella and Young, 2002). In this talk, we summarize work that we have been doing 
to elucidate some of the issues related to Horizontal Convection. Numerical 
experiments spanning 7 orders of magnitude in the appropriate Rayleigh number show 
that part of the flow remains turbulent. However, as the Rayleigh number approaches 
a critical value the meridional circulation undergoes a transition, which suggests that 
Sandström's inference may be correct in the sense that at sufficiently large values of 
the Rayleigh number the overturning circulation becomes shallow. Somewhat 
paradoxically, the deep circulation is weakened by an excess of mixing near the 
surface, rather than by a lack of mixing, as the conventional energetics approach seem 
to imply. 
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