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Population growth Food demand Climate change Water scarcity

60% of mobilized water for
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CHALLENGES

• Increase agricultural production to meet food needs

• Optimize agriculture irrigation with treated wastewater
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Crops suffer from water stress (resp. nitrogen stress) when KS is not maximum (resp. f is not maximum).
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u(·)
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0
u(τ )dτ

s.t. B(T ) is maximum
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max B(T ) ⇐⇒ crops neither suffer from water stress nor nitrogen stress

CONSTRAINED OPTIMAL CONTROL PROBLEM

min
u(·)

∫ T

0
u(τ )dτ, (Su

0,S0
(t),Nu

0,S0,N0
(t)) ∈ E := {(S,N) ∈ [0,1] × R+ ; S ≥ S⋆, N ≥ ηcS} ,

t ∈ [0,T ]
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CONCLUSION

• We proposed an optimized fertigation strategies based on a crop model, viability analysis, and optimal control techniques.

• If the initial nitrogen is high enough, wait for the right time to start irrigation.

• If the initial nitrogen is very low, irrigation must be anticipated from the start of the season.
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