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Aims Results

* Strongly coupled variational data assimilation for coupled systems requires the Matrix reconditioning

specification of cross-domain forecast error covariances; We recondition the matrix to a target condition number of 104

* ensembles can be usedto estimate these, but sample covariances are typically rank * reconditioning the correlation matrix reduces the condition number, but retains sample

deficient and/or ill-conditioned. noise, fig. 2(a).

» How can we obtain a well-conditioned matrix that retains important cross-covariance - reconditioning the covariance matrix destroys ocean and atmosphere-ocean cross

information? correlations associated with smallest eigenvalues, fig 2(b).
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Specify arequired condition number K, ,; and increment all eigenvalues by a fixed amount Figure 2: Reconditioned (a) correlation matrix and (b) covariance matrix.
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Note that reconditioning the covariance matrix in this way is not the same as d(z,(i),z,(j)) = ( ‘L’ + ‘Z )
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reconditioning the correlation matrix.

] ] * localization reduces sampling error, but retains high condition number of 10°, fig 3(a).
2. Localization
« condition number only reduced to10% if use very short lengthscales, which destroys

Form Schur product of a localization matrix and the ensemble covariance matrix. For correlations, fig 3(b).

coupled assimilation we need to think carefully how to apply this to the cross-domain (a) (b)
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Cova ria nce generation and then localized using long lengthscales as fig. 3(a).
Summary

Sample covariances are generated using an ensemble of strongly-coupled 4D-Var
identical twin experiments, as in Smith et al. (2017). « Reconditioning of correlation matrix can reduce the condition number, but sampling
noise is retained.
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