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Accurate data assimilation in NWP requires accurate characterization of both model and observation errors. In this context, observation errors
encompass not only Iinstrument uncertainties but also forward operator uncertainties and representativeness errors, e.g., from scale
mismatches. As NWP horizontal resolutions increase, model grid cells often become smaller than satellite footprints, allowing multiple grid
points within a single field of view (FOV). However, most current assimilation systems simulate radiances from only one model profile,
neglecting sub-footprint variability in surface properties (vegetation, soil type, land—sea fraction, skin temperature) and atmospheric conditions
(T, humidity, cloud cover, liguid/ice profiles). Quantifying these sub-footprint effects is essential for developing flow- and situation-dependent

observation error components.
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