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CurrentGlobalNavigationSatelliteSystem(GNSS)radiooccultation(RO) retrieval techniques
generallyyield excellentresultsin theuppertroposphereandlowerstratosphere(i.e.,below 30
- 35 km). Above 35 km the errorsof retrieved atmosphericparametersincreasesignificantly,
however. Two processesarecommonlyappliedto improveupper-stratosphericretrievals:iono-
sphericcorrectionto minimize ionosphere-inducederrorsandhigh-altitudeinitialization (’sta-
tisticaloptimization’)to controlandsmoothnoisyobserveddataby lessnoisybackgrounddata.
In thispresentationwefocusonresultsof aRO retrieval advancementstudyaimingatminimiz-
ing upper-stratosphericerrors,especiallybiases,in orderto maximizethe climatemonitoring
utility of thedataup to thestratopause.
In thefirst part of thestudywe analyzedthesensitivity of simulatedRO retrieval productsto
ionosphericresidualerrorsand high-altitudeinitialization errorsin order to explore the im-
portanceof, and interactionbetween,thesetwo error sources,to evaluatedifferent methods
presentlyin use,andto find mostpromisingadvancementpathways.This wasdoneby using
a systematiccasestudydesignbasedon a smallsetof simulatedoccultationevents.Themain
tool of the study wasa modified versionof the End-to-endGNSSOccultationPerformance
Simulator(EGOPS)software.The resultsdiscussedin the presentationshow that the usually
appliedionosphericcorrectionof bendinganglesis remarkablyrobust againstextremeiono-
sphericconditionsif combinedwith advancedstatisticaloptimization,that theretrieval canbe
significantlyimproved,both in termsof standarddeviation andbias,by sensiblehigh-altitude
initialization,andthat further improvementsarepossibleby refinementof statisticaloptimiza-
tion algorithmsandby payingmoreattentionto the quality of the backgrounddataandtheir
errorcharacteristics.
In thesecondpartof thestudy, presentlyon-going,weimplementimprovedstatisticaloptimiza-
tion techniquesto ourmostadvancedcurrentalgorithm.First resultsof theenhancedalgorithm
will be presentedin form of climatologicalretrieval errors(i.e. residualbiases)for large en-
semblesof occultationeventsat differentlatitudes.In a subsequentstudywe will switch from
simulatedto realGNSS-RO data(from CHAMP) andvalidatetheenhancedalgorithmagainst
correlative data(ECMWF analysisfields,LIDAR data).The validatedalgorithmwill thenbe
usedin theCHAMP-RO basedglobalclimatemonitoringsystemcurrentlyunderpreparationat
IGAM.


