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The authors present a computationally efficient method aimed at constructing two and
three dimensional background error covariance matrices by representing them implic-
itly as tensor products of one dimensional Gaussian correlation functions. Correlation
lengths are chosen based on adjoint sensitivity approach as well as through numerical
experiments. Impact of non-diagonal background error covariances derived as above
was assessed for both 3-D VAR and 4-D VAR experiments for global chemical data as-
similation. Overall a good contribution to the field of variational data assimilation with
chemical transport models.

One would have liked to see other approaches at least mentioned such as those where
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the geostrophic and hydrostatic balance is maintained in the multivariate, multidimen-
sional background error covariance matrices ( Akella and Navon, 2009)

Other approaches that should be mentioned, at least in the introduction, have been
put forward by Fisher (2003,2006) using ensemble and wavelet methods and those
considering the statistical structure by Ingleby (2001).

Nature of possible approximations ( any that applies to the present paper) being made
such as:

- Isotropic correlations

- Homogeneous correlations

- Simple balance relationships (e.g. geostrophy)

- Static covariances

- Ignoring the vertical slope of atmospheric structures

- Assuming variables to be uncorrelated when they are not

- Treating terrain-following model levels as if they were horizontal

should be outlined.

Work of Derber and Bouttier (1999) on background error covariance matrices should
also be mentioned.

It is not clear if the resulting background error covariance matrices are isotropic and
homogeneous.( Purser et al 2003)

Some comparison with state of the art multivariate background error covariance matrix
modeling would be beneficial.
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