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The wealth of observations acquired by satellite-borne instruments is such that they provide the 

great majority of all data that are currently assimilated at operational meteorological centres. 

Whilst satellite data has a large and important impact on forecast skill there are still many 

observations not being used to constrain the model's forecast, owing to the difficulty of modelling 

every aspect (e.g. clouds, surface reflection) with sufficient accuracy. Particularly challenging is 

to simulate observations affected by water in its different phases, as the simulations critically 

depend on processes that are not always explicitly represented by the numerical weather 

prediction model (e.g., convection) or by the radiative transfer model (e.g., scattering). 

Recent studies [1] [2] concerning the assimilation of remote sounding observations in the infrared 

when clouds are present in the instrument’s field of view, confirm the findings of earlier 

investigations (e.g., [3] [4]) and show that the assimilation of a subset of the sounding channels 

assimilated in clear-sky conditions can reduce the mean analysis errors of the atmospheric 

temperature and water vapour profiles. There is also evidence of error reduction on cloud 

condensate variables [5]. 

 

These results provide a motivation to carry out a detailed investigation of the informative 

potential of high-spectral resolution infrared sounders in the presence of cloud and to assess 

possible implications on channel selection strategy. In this talk we will discuss the results of our 

work on quantification of the information content of all 8461 channels of the Infrared 

Atmospheric Sounding Interferometer (IASI) using the "scattering parametrization" configuration 

in RTTOV to account for cloud radiative effects. A case study during summer 2012 was 

considered and 11 “ensemble of data assimilations” (EDA) ECMWF forecast members over 137 

model levels provided the short-range forecast ensemble used to simulate the emerging radiation 

from the atmosphere in all IASI channels over the whole globe. First, the information content in 

observation space was calculated, paying particular attention to the choice of the observation 

error covariance matrix as well as pre-screening strategies. Then, the analysis error reduction 

potential of the IASI radiance observations was evaluated both along the dry and the cloud-

related components of the state vector using either the forecast ensemble or a full-rank 

“climatological” error covariance matrix. Finally, implications of our work on the operational 

4DVAR assimilation of infrared sounders at ECMWF will be discussed. 
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