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Radio occultationobsenationsbasedon Global Navigation Satellite System(GNSS)signals
have greatpotentialto globally provide key climatevariableswith high accurag in thetropo-
sphereandstratospheredigh quality GNSSoccultationdatacould supportthe advancemenof
climatemonitoringandmodelingaswell astheimprovementof numericalweathermprediction
andatmospheri@nalysisvia dataassimilationschemes.

In orderto provide completeinformationon theerrorsof profilesretrievedfrom GNSSocculta-
tion data- asneedede.g.,by dataassimilationrschemes we performedanensemble-basesm-
pirical analysisof errorsusinganend-to-endorward-inversesimulationapproachThesimula-
tionswereperformedwith the End-to-endGNSSOccultationPerformancé&imulator(EGOPS)
involving realisticneutralatmospherandionospherenodeling.We useda T213L50ECMWF
analysisfield with the highestmodellevel at 0.1 hPa asatmospherianodelinput. The iono-
spherewasprescribedvith the NeUoGmodel,a globalempirical 3D climatologicalmodelof
theionosphericelectrondensityfield.

Occultationobsenationswere simulatedfor one obsenationalday adoptingthe plannedEu-
ropeanweathersatellite METOP as Low Earth Orbit (LEO) satelliteandits GNSSRecever
for AtmosphericSounding(GRAS) assensorAn ensembleof 300 occultationevents,equally
distributed over the globe andin time, was chosenand excessphasepath profileswere com-
putedwith a sub-millimetricprecision3D ray tracer Realisticobsenation systemerrorswere
superposeon the forward-modeledrofilesreflectingthe error characteristicef GRAS-type
obsenation data. Atmosphericprofiles were retrieved with a state-of-the-arbccultationdata
processinghainandcomparedo the "true" co-locatedprofilesof theanalysidfield. In thetro-
pospherean optimal estimationretrieval algorithm (1DVAR) wasappliedto refractvity using
the ECMWF 24-hourshort-rangdorecastor theanalysisime asbackgroundield for temper
atureandhumidity.

Theerroranalysisvasperformedn threelatitudebandglow, middle,high; 100ensemblenem-
bersperband)for eachof theretrieval productsbendingangle refractvity, pressuregeopoten-
tial height, temperatureand specifichumidity in orderto empirically estimaterealistic bias
profiles and covariancematrices.We obtainedbias, standarddeviation, and correlationfunc-
tions for all theseretrieval productsand shav and discussselectedresults.We also compare
theempiricalresultswith theoreticafindingsanddiscusghe utility of theempiricalcovariance
matricesfor specifyingobsenationerrorcovariancematricesn dataassimilationsystems.



