


Estimating interchannel observation error correlations f





sources. As mentioned above, errors in the meteorology, the forward model, and resolution represen-



problem they were also able to iteratively tune observation error variances and recover observation error
covariances, starting from a mis-specification of both. Stewart et al. (2009),Bormann and Bauer (2010a)
and Bormann et al. (2010b) applied the estimation technique on a larger scale, estimating the error
covariance structure for clear-sky sounder radiances used in the Met Office and ECMWF assimilation
systems respectively. Results for IASI observations showed noticeable correlation structure in the surface-
sensitive and short-wave temperature-sounding channels, and a significant degree of correlation between
humidity-sounding channels.

2.2 Assimilation systems







2.4 Experimental set-up

The Desroziers diagnostic is calculated for two situations: firstly using the analysis output from the
1D-Var retrieval and secondly using the analysis output from the 4D-Var assimilation. The background
and analysis increment statistics are generated from the assimilation of only clear-sky, sea surface IASI
observations. Observations will be from both day and night time, with the exception of daytime observa-
tions from shortwave channels which will be eliminated. Using only IASI observations in the assimilation
avoids the difficulties of attributing the diagnosed error structures to different observation types.

The 1D-Var results presented here are bat

















In a 4D-Var assimilation, errors of representation in the horizontal also contribute to the observation
error covariance matrix. When the IASI observations are processed in the 4D-Var retrieval, the diagnosed
observation error variances were much larger than the instrument noise in channels sensitive to surface
properties and water vapour (Figure 8). This suggests that instrument noise is no longer the main con-
tributing factor to the errors in these channels, as in 1D-Var. We attribute most of the remaining error
to horizontal errors of representation which contribute in a 4D-Var analysis but not in a 1D-Var retrieval.



Also, the diagnosed errors from 4D-Var were found to contain
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