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Daily variability in amplitude and vertical structure of forecast-analysis misfits in
the Mediterranean Forecast System (MFS) motivate a Bayesian Hierarchical Model
(BHM) implementation. A BHM is developed for the error covariance matrix part
of the background error covariance term in the reduced order optimal interpolation
method of MFS. We consider data stage distributions (i.e. likelihoods) from forecast
model misfits based largely on ARGO data, and in departures of daily forecasts from
long-term average year-day values. Both vertical structure and temporal evolution are
targetted in process model stage distribution (i.e. priors) construction. While the error
covariance BHM is developed specifically for MFS, the concepts are generalizable.
The BHM provides a practical means for evolving background error covariance ma-
trices, and estimating uncertainty, in sequential data assimilation systems employing
the optimal interpolation approximation.



