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Supplementary material 1

Texte S1
The described methods can be found with details and demonstration in Satelli et al. (2008)

Outcomes of the individual based model can be represented as a function of physical and
biological parameters:

Y = (yi' yk,l) = f(X) = f(ephySJ Gbio)
with:
yi : recruitment predicted in nursery i
yi 1. percentage of larvae originating from spawning ground k into nursery | predicted by the
model
X =(Xy,..., Xn) a set of model parameters which can be subdivided into two categories:
0,0 : biological parameters (such as spawning date, PLD, behaviour ...)
Bpnys : Physical parameters (such as wind, temperature, tide ...)
Variance of Y can be decomposed into

Var(Y) = Vi +-+V+ Vi, + Vg ++ -+ V5

of variance from interaction among parameters X, ..., Xi.

Vy
Var(Y)

Sensitivity indices are defined from this decomposition: Sl =

with U factorial terms which represent principal effect or interactions.
In practice, first order sensitivity indices will be computed with the equation:
Sl =Var (E(Y |Xj))/Var(Y)

Where Var (E(Y [Xj) )assess the mean variability over the domain X;
(i. e estimation of the importance ofX]-)
Similarly, the sensitivity index of interaction among k factors (i,...,k) is computed with the
equation:

Sl x =Var (EY |X;, ..., X))/ Var(Y)
Total Effect Sensitivity Indices are computed with the equation:

ke#j keE~j
with #j all the combination of indices including j
with ~j all the combination of indices excluding j

These indices help to assess to what degree parameters are influential (i.e. how variation in
the parameters impact model prediction). The more the sensitivity index approaches 0, the
less the factor is influential; the more the index is close to 1, the more the factor is influential.
A specific value of a parameter is hereafter called modality.

An experience is a set of modalities (one for each parameter which varies).

An experimental plan is a collection of different experiences.

An experimental plan which includes all the possible combinations is called a full factorial
design. The number of experiences in a full factorial design is the number of modalities of
each parameter which multiply among themselves and can quickly become important.
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Figure S1 Spawning period of common sole in the North Sea
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Figure S2 Range of PLD
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Figure S3 Sensitivity indices on connectivity Step 1
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Figure S4 Sensitivity indices on connectivity Step 2!
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Figure S5 Time series of normalized recruitment
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