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Context: PESHMELBA

Landscape features speed up or slow down pesticide transfer from the plots to the river.

⇒ The configuration of the catchment can influence the water quality.
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What is the sensitivity of the output to the parameters, given the uncertainty about the stochastic inputs? (Dell'Oca 2023) Estimation of Sobol' indices with polynomial chaos expansion, a : 

J : D × Ω → R, (θ, ω) → J(θ, U(ω)), S i (ω)= Var θ i [E [Y | θ i , ω]] Var[Y |ω]
J(θ) = α∈N K cαψα(θ) ≈ α∈A cαψα(θ) Ŝi = α∈A: α i >0, α j̸ =i =0 cα 2 /D, D = Var α∈A cαψα(θ) = α∈A α̸ =0

Methodology: metamodel validation

The Q 2 of the PCE metamodels are calculated on an independent test set for each rain:

We deem the metamodels a correct approximation of the original and proceed to Sobol' indices calculation. 

  Figure: PESHMELBA a , a process-based, physical, spatially distributed water and pesticide transfer model, representing pesticide fate in agricultural catchments, highly non-linear.

  Sobol' indices as random variables, a . a Hart, Alexanderian, and Gremaud 2017; Jimenez, Le Maître, and Knio 2017; Zhu and Sudret 2021.

  surf . water content at saturation (surface) [L 3 L -3 ] N (0.3375, 0.0338 2 ) θ s.inter . water content at saturation (intermediary) [L 3 L -3 ] N (0.3322, 0.0332 2 ) θ s.deep water content at saturation (deep) [L 3 L -3 ] N (0.316, 0.0316 2 ) θ r .deep residual water content (deep) [L 3 L -3 ] N (0.0612, 0.0153 2 ) mn .deep Van Genuchten retention curve parameter (deep) [-] N (0.1791, 0.0179 2 ) hg .deep Van Genuchten retention curve parameter (deep) [-] N (-9.69, 0.969 2 ) Parameter θ s.surf θ θ s.deep mn deep θ r .deep hg deep μ
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