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Controlling eutrophication by water artificial circulation
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This work deals with artificial circulation as a shallow water aeration technique. Large wa-
terbodies (for instance, lakes or reservoirs) get much of their oxygen from the atmosphere
through diffusion processes. Artificial circulation increases water’s oxygen by forcefully
circulating the water to expose more of it to the atmosphere. Two techniques are the
most common: air injection and mechanical mixing. The former has been analyzed from
an ecological viewpoint in several works (see, for instance, [1] and the references therein).
However, in this work we will focus our attention on the latter that, as far as we know,
has remained unaddressed in the mathematical literature.

In this work we will introduce a mathematical formulation of the environmental problem
as a control/state constrained optimal control problem of partial differential equations.
Then, we will analyze the optimal control problem and finally, we will deal with the
numerical resolution of the problem, presenting a complete numerical algorithm and a
realistic computational example [2].
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