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We propose to follow a recent stochastic quasi-geostrophic model [2,3] derived from a decomposition of the flow
into a resolved component and a time–uncorrelated uncertainty. This random model will be approximated by a
structure-preserving discretization [1] such that it conserves several quantities; e.g. prognostic tracer, modified
potential enstrophy, total energy. In the case of a simplified Rossby wave, we show that the proposed scheme
preserves the magnitude and the propagation speed. Once the conservative scheme is validated, the performance
on a coarse grid of a damped version of our random model will be assessed and analyzed for ensemble spread.
This will be compared to the observations from a deterministic fine grid simulation. Some important criterions
have been used to quantify the accuracy of ensemble forecasts prediction, such as Talagrand histogram, continuous
ranked proper score, energy score, etc. The results show that the proposed random model, under both homogeneous
and heterogeneous uncertainty, is more efficient compared to the randomized-initial-condition model. This may
provide more benefits for data assimilation in future work.
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