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Abstract:

Avalanche flow dynamics models depend on inputs that are poorly known (e.g. friction parameters,
initial conditions corresponding to the avalanche release, etc). The outputs of these models are
commonly both functional and scalar and they are employed for land-use planning and the design
of defense structures. Thus, it is required to assess the impact of the uncertainty of the parameters
on the outputs, and this is the aim of sensitivity analysis. It is possible to apply sensitivity analysis
to each output of the model separately but this leads to redundancy in the results. An alternative
based, on aggregated Sobol’ indices was proposed by [2] (see also [1]). We propose here to reduce
functional outputs to vectorial ones and then to compute aggregated Sobol’ indices. Specifically,
we developed the sensitivity analysis of two functional and one scalar output of an avalanche
dynamics model. First, the outputs are decomposed in basis functions using simultaneous principal
components and then, the generalized Sobol’ sensitivity indices are computed on the coefficients
of the expansion. Application is made to a fluid avalanche model based on depth-averaged Saint-
Venant equations on a typical avalanche path. The results show that the Coulombian friction
coefficient is the most influential input of the model on a case study path but the influence of the
other inputs is not negligible.
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