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Wind-driven circulation in 3 dimensions: what happens given that 
the ocean surface is colder at higher latitudes and warmer at lower 
latitudes? 

Cooler water in the northern part of the gyre circulates southward, 
encountering warmer surface water.  It slides beneath the surface 
waters, following isopycnal (adiabatic) surfaces down into the ocean 
interior (just a few hundred meters down, not very far).   

This process is called  

“subduction” 

The subducted cooler 
water is eventually 
heated (by diffusion or 
passage through the 
tropics) and returns to 
the surface as warmer 
water, flowing 
northward in, say, the 
Gulf Stream)
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