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Ocean mesoscale eddies are the “weather” of the ocean, the analogue of 

the synoptic disturbances and storms in the atmosphere. Ocean eddies are 

ubiquitous and energetic. They are characterized by nonlinearity, sensitivity 

to initial conditions and chaotic behavior. 

Like their atmospheric counterparts, ocean eddies transport heat and regulate the climate of our planet, through 

mixing of properties along isopycnals, releasing available potential energy, preconditioning of deep convection, or 

controlling subduction and CO2 sequestration. Yet, until recently, ocean eddies have been ignored in earth system 

models used for climate scenarios. This lecture reviews various processes by which eddies impact the ocean cir-

culation and seawater properties. Global numerical simulations performed by the Drakkar modelling group are 

used to illustrate these processes. High resolution models not only represent eddies, but also thin jets, exchang-

es at narrow sills, and energetic boundary currents. All these are key elements of the ocean circulation and likely 

have profound effects on the behavior of coupled ocean-ice-atmosphere and biosphere systems, at times scales 

of a few decades and longer. Recent coupled simulations have been performed by a few climate centers in Europe 

and in the USA. They give us a taste of the challenges that lay ahead, for building and understanding scenarios of 

future climate using the new eddying ocean components. 
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  “IT WAS VERY EXCITING IN THOSE DAYS.  	
WE WERE EXPLORERS.“

Marie-Tharp (1920-2006), Oceanographer
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