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We are concerned with source term retrieval in the case of an accident in a nuclear power with off-site conse-
quences. The goal is to optimize atmospheric dispersion model inputs using inverse modeling of gamma dose rate
measurements (instantaneous or time-integrated). These are the most abundant type of measurements provided
by various radiation monitoring networks across Europe and available continuously in near-real time. Usually,
a source term of an accidental release comprises of a mixture of nuclides. Unfortunately, gamma dose rate
measurements do not provide a direct information on the source term composition; however, physical properties
of respective nuclides (deposition properties, decay half-life) can yield some insight. In the method presented,
we assume that nuclide ratios are known at least approximately, e.g. from nuclide specific observations or
reactor inventory and assumptions on the accident type. The source term can be in multiple phases, each being
characterized by constant nuclide ratios.

The method is an extension of a well-established source term inversion approach based on the optimization
of an objective function (minimization of a cost function). This function has two quadratic terms: mismatch
between model and measurements weighted by an observation error covariance matrix and the deviation of the
solution from a first guess weighted by the first-guess error covariance matrix. For simplicity, both error covariance
matrices are approximated as diagonal. Analytical minimization of the cost function leads to a liner system of
equations. Possible negative parts of the solution are iteratively removed by the means of first guess error variance
reduction.

Nuclide ratios enter the problem in the form of additional linear equations, where the deviations from pre-
scribed ratios are weighted by factors; the corresponding error variance allows us to control how strongly we want
to impose the prescribed ratios. This introduces some freedom into the problem so that the nuclide release rates
can accommodate to both measurements (and their errors) and prescribed ratios.

The method will be demonstrated on synthetic data generated by Lagrangian particle dispersion model
DIPCOT.
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