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"Coupling between flow and permeability : is it possible to up-scale such flows?"

Despite computational increasing capabilities, performing an up-scaling step remains essential in the current practice of oil and gas reservoir engineering studies or in aquifer or CO2 storage management. Up-scaling is also of conceptual interest to ensure a good transfer of the small scale physics to large scale models in which local details cannot be resolved explicitly. This imply addressing the emergence of large scale equations that can have different analytical form than their local scale counterpart.
In the case of linear transport processes, the large scale equation possesses generally a form close to its local expression. Non trivial critical effects at e.g. a percolation threshold, or in the case of long-ranged correlation structures can modify this picture.
The situation is strongly different if there is a feed-back between the flow and local transport properties. This can be the case if viscous instabilities are present, or if acidification leads to strong permeability changes. Geomechanical effects that can lead to fracturation are likely to provide also strongly coupled processes. 

In that kind of situations, up-scaling can become highly complex, and perhaps impossible if self-organized structures appear. We will discuss some typical situations and propose some research topics.  
