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We have conducted different observing system experiments (OSEs) to assess the impact of 

Spire bending angles, processed by EUMETSAT. First is an OSE assimilating additionally 

about 1,000 Spire occultations per day for three months in 2022 into the ECMWF system. We 

found, that adding Spire data to the 4D-Var system clearly improves forecast scores. For 

example, forecast scores in temperature are very much improved by about 1.0% at 500hPa 

at day 3 in the southern hemisphere. Fits to independent observations sensitive to 

temperature and wind improve largely when adding Spire. For example, fits to radiosonde 

temperature and wind profiler observations at 150hPa improve by 0.2%, globally.  

The second OSE assimilates up to 10,000 additional Spire occultations per day, which brings 

the total of GNSS-RO profiles to around 18,000, which is close to the daily number targeted 

by the International Radio Occultation Working Group. These experiments with a large volume 

of GNSS-RO observations show a large positive impact on the forecast scores, demonstrating 

the potential power of this observation type. Furthermore, more subtle impacts from the 

assimilation of GNSS-RO can be detected more easily. One interesting feature through the 

addition of a large number of GNSS-RO data is the improvement in the fit to wind 

observations in the troposphere and stratosphere, especially in the Tropics. In addition, the 

assimilation of a high number of observations enables us to investigate the sensitivity of 

temperature and humidity forecast scores to the presence of GNSS-RO observations in the 

lower troposphere.


