
Combined effects of bottom-up and 
top-down drivers on North Atlantic 

marine ecosystems



Climate down/up-scaling

The weather and climate 
of Europe are affected by 
perturbations in the north 
Atlantic storm tracks.  
These are linked to the 
position of the Gulf 
stream (ocean dynamics) 
and orographic effects.
(Wilson, J. Clim, 2009)
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Towards combined effects…

Marine systems

Internal
drivers

Climate

Human
effects

Scheffer, 2005 Planque and Bernal, 2009



Our modeling framework


