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Attempts to reconstruct a source of several potential accidental releases of radionu-
clides are reported. The source reconstructions are based on model-oriented tech-
niques and the employed methods vary according to the scale of the problem.

At small scale (up to10 km), we have developed a data assimilation system with a
view to an efficient emergency response tool. The tool aims at inverting parameters
which control an accidental release such as the emission rate, the deposition velocity,
wind and turbulence parameters. Since activity concentrations are non-linear functions
of these parameters, a variational approach to inverse modelling is used. The gradients
required by the algorithm are computed in the adjoint mode which is constructed with
an automatic differentiator. The system is tested on data from a wind tunnel experi-
ment carried out on a scale model of the Bugey nuclear power plant, France.

At the European scale, a method for the retrieval of radionuclides’ sources has been
developed. The method relies on a Bayesian approach which is based on information
theory. It is thought to be optimal as it can easily benefit from any prior information
on the source (especially its positivity and boundedness). The method generates prior
dependent cost functions that generalise the least square cost function widely used
in variational data assimilation. Results are given on both noisy synthetic numerical
experiments and real data sets (ETEX, Algeciras incident).


