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Initial experiments with GNSS-RO bending angle observations from Spire posed a problem. 

While the ECMWF NWP system showed better results when using observations which had 

been processed by EUMETSAT, the Met Office NWP system performed better with Spire-

processed observations. Two main differences were noted between the two sets of 

observations: a different bias in the troposphere and the level of vertical smoothing applied. 

EUMETSAT have subsequently revised the processing to nearly eliminate the bias in the 

troposphere, relative to both Met Office and ECMWF models. Thus, the question remains – 

how does the vertical smoothing of the observations affect its utility in NWP? 

To answer this question we aim to run a set of NWP experiments with different levels of 

vertical smoothing. These experiments aim to shed light on what effect smoothing has on 

forecasting systems, and whether there is a preferred level of smoothing. As a possible 

explanation we put forward the possibility that high-resolution observations can introduce 

grid-scale noise in the NWP analysis that may detrimentally affect the model forecast. Thus, 

it may be beneficial to smooth the observations to the resolved scale of the model. Other 

observation types use thinning and super-obbing to address these issues – do those methods 

offer useful tools to the GNSS-RO community?


