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Data enabled approaches to sensitivity analysis, calibration and risk visualization in general
circulation models

his talk discusses the exploitation of large databases of model realizations for assessing model sensitivities to uncertain

inputs and for calibrating physical parameters. Attention is focused on databases of individual realizations of ocean
general circulation model, built through eflicient sampling approaches. Attention is then focused on the use of sampling
schemes to build suitable representations of the dependence of the model response on uncertain input data. Non-intrusive
spectral projections and regularized regressions are used for this purpose. Bayesian inference formalism is then applied to
update the uncertain inputs based on available measurements or observations. We illustrate the implementation of these
techniques through extreme-scale applications, including inference physical parametrizations and quantitative assessment and
visualization of forecast uncertainties.
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