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A new one-dimensional variational (1D-Var) retrieval approach for ionospheric GNSS radio 

occultation (GNSS-RO) measurements is described. The approach maps a one-dimensional 

ionospheric electron density profile, modelled with multiple ``VaryChap'' layers, to bending 

angle space. The use of ionospheric bending angles is discussed. 

This approach potentially circumvents the need to for a Differential Code Bias (DCB) estimate 

when using the measurements. 

This new, general retrieval method is applicable to both standard GNSS-RO retrieval 

problems, and the truncated geometry of EUMETSAT's Metop Second Generation (Metop-

SG), which will provide GNSS-RO measurements up to 500 km above the surface. The 1D-

Var approach has been tested with COSMIC-2 and Metop-A extension campaign 

measurements, and compared with other retrieval approaches.  

The 1D-Var retrieval code is included in the EUMETSAT ROM SAF's ROPP-11.0 software 

package.


