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Cost: C = Nυ +m(n − 1)N0Ni Song et al., 2016 recommends N0 = 1, Ni = 3 and m as 
large as possible

m = 10,000 permutations were performed

2. Shapley effects
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variability of CH4 concentration 
dynamic over all the time considered

✓ 𝐤𝐡𝐲𝐝,𝐧𝐝𝐟 and 𝐊𝐒,𝐇𝟐 were 

the other influential input 
parameters at t = 24h
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3. Full and independent Sobol indices

Method

Dependent inputs Independent inputsRosenblatt transformation
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3. Full and independent Sobol indices

Method

Dependent inputs Independent inputs

Rosenblatt transformation not unique

Rosenblatt transformation

n circular reordering of x = (x1, x2, … , xn−1, xn):

𝐱𝟏
𝐱𝟐𝐱𝐧

1st reordering : x1, x2, … , xi, … , xn

ith reordering : (xi, xi+1, … , x1, … , xi−1)

nth reordering : (xn, x1, … , xi, … , xn−1)𝐱𝐢

… …

Rosenblatt transformation requires the knowledge of the conditional densities of the inputs

a vine copula model was estimated

⋮

⋮
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Application on CH4 concentration dynamic
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𝐢𝐧𝐝
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Application on CH4 concentration dynamic

dependencies among input parameters contributed very few to 
the variance of the CH4 concentration dynamic (as expected) 
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𝐓𝐢
𝐢𝐧𝐝𝐒𝐢

𝐢𝐧𝐝

3. Full and independent Sobol indices

Application on CH4 concentration dynamic
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Interactions between input parameters contributed very few 
to the variance of the CH4 concentration dynamic
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4. Conclusion

Take home messages

𝐤𝐦,𝐇𝟐 was the most influential input parameter to the variation of the dynamic of CH4

concentration
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khyd,nsc showed a non-negligible contribution to CH4 concentration variability at the 
beginning of the fermentation
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2. PhD: Uncertainty analysis of several outputs of the rumen fermentation computed by the model
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