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The parsimonious time series models used within the Data-Based Mechanistic modelling framework are readily
transferred into a State-Space form allowing the implementation of data assimilation using the Kalman filter.
Multiple case studies have demonstrated the effectiveness of this framework in providing probabilistic forecasts
in many hydrological situations. Recent work on the prediction of water levels during flood events, summarised
here, has utilised heteroscedastic formulations for the observational noise covariance matrix in the Kalman filter.
This is extended to include heteroscedastic formulations for the state evolution noise covariance matrix. Such a
formulation allows the recognition of the fact that the structural error of the model may relate to model state or
input. We demonstrate these techniques using case studies from UK rivers.



