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Radiooccultationobservationsbasedon Global Navigation SatelliteSystem(GNSS)signals
have greatpotentialto globally provide key climatevariableswith high accuracy in thetropo-
sphereandstratosphere.High qualityGNSSoccultationdatacouldsupporttheadvancementof
climatemonitoringandmodelingaswell asthe improvementof numericalweatherprediction
andatmosphericanalysisvia dataassimilationschemes.
In orderto providecompleteinformationontheerrorsof profilesretrievedfrom GNSSocculta-
tion data- asneeded,e.g.,by dataassimilationschemes- weperformedanensemble-basedem-
pirical analysisof errorsusinganend-to-endforward-inversesimulationapproach.Thesimula-
tionswereperformedwith theEnd-to-endGNSSOccultationPerformanceSimulator(EGOPS)
involving realisticneutralatmosphereandionospheremodeling.WeusedaT213L50ECMWF
analysisfield with the highestmodel level at 0.1 hPa asatmosphericmodel input. The iono-
spherewasprescribedwith theNeUoGmodel,a globalempirical3D climatologicalmodelof
theionosphericelectrondensityfield.
Occultationobservationsweresimulatedfor oneobservationalday adoptingthe plannedEu-
ropeanweathersatelliteMETOP asLow EarthOrbit (LEO) satelliteand its GNSSReceiver
for AtmosphericSounding(GRAS)assensor. An ensembleof 300occultationevents,equally
distributedover the globeandin time, waschosenandexcessphasepathprofileswerecom-
putedwith a sub-millimetricprecision3D ray tracer. Realisticobservationsystemerrorswere
superposedon the forward-modeledprofilesreflectingtheerror characteristicsof GRAS-type
observation data.Atmosphericprofileswereretrieved with a state-of-the-artoccultationdata
processingchainandcomparedto the"true" co-locatedprofilesof theanalysisfield. In thetro-
posphere,anoptimalestimationretrieval algorithm(1DVAR) wasappliedto refractivity using
theECMWF24-hourshort-rangeforecastfor theanalysistimeasbackgroundfield for temper-
atureandhumidity.
Theerroranalysiswasperformedin threelatitudebands(low, middle,high;100ensemblemem-
bersperband)for eachof theretrieval productsbendingangle,refractivity, pressure,geopoten-
tial height, temperature,andspecifichumidity in order to empirically estimaterealistic bias
profilesandcovariancematrices.We obtainedbias,standarddeviation, andcorrelationfunc-
tions for all theseretrieval productsandshow anddiscussselectedresults.We alsocompare
theempiricalresultswith theoreticalfindingsanddiscusstheutility of theempiricalcovariance
matricesfor specifyingobservationerrorcovariancematricesin dataassimilationsystems.


