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CurrentGlobalNavigationSatelliteSystem(GNSS)radiooccultation(RO) retrieval techniques
generallyyield excellentresultsin the uppertropospherendlower stratospheré.e., belov 30
- 35 km). Above 35 km the errorsof retrieved atmospherigparametersncreasesignificantly
however. Two processearecommonlyappliedto improve upperstratosphericetrievals:iono-
sphericcorrectionto minimize ionosphere-inducedrrorsandhigh-altitudeinitialization (’sta-
tistical optimization’)to controlandsmoothnoisy obseneddataby lessnoisybackgroundiata.
In this presentationve focusonresultsof a RO retrieval advancemenstudyaimingatminimiz-
ing upperstratospheri@rrors,especiallybiasesjn orderto maximizethe climate monitoring
utility of thedataup to the stratopause.

In thefirst part of the studywe analyzedhe sensitvity of simulatedRO retrieval productsto
ionosphericresidualerrorsand high-altitudeinitialization errorsin orderto explore the im-
portanceof, and interactionbetween thesetwo error sourcesto evaluatedifferent methods
presentlyin use,andto find mostpromisingadvancemenpathways. This wasdoneby using
a systematicasestudydesignbasedon a small setof simulatedoccultationevents.The main
tool of the study was a modified versionof the End-to-endGNSS OccultationPerformance
Simulator(EGOPS)software. The resultsdiscussedn the presentatiorshov that the usually
appliedionosphericcorrectionof bendinganglesis remarkablyrobust againstextremeiono-
sphericconditionsif combinedwith advancedstatisticaloptimization,thatthe retrieval canbe
significantlyimproved, bothin termsof standarddeviation andbias, by sensiblehigh-altitude
initialization, andthatfurtherimprovementsare possibleby refinemenbf statisticaloptimiza-
tion algorithmsandby paying more attentionto the quality of the backgrounddataandtheir
errorcharacteristics.

In thesecondpartof thestudy presentlyon-going,we implementimprovedstatisticaloptimiza-
tion techniquedo our mostadwancedcurrentalgorithm.First resultsof theenhancedlgorithm
will be presentedn form of climatologicalretrieval errors(i.e. residualbiases)for large en-
semblesof occultationeventsat differentlatitudes.In a subsequergtudywe will switchfrom
simulatedto real GNSS-RO data(from CHAMP) andvalidatethe enhancedalgorithmagainst
correlatve data(ECMWEF analysisfields, LIDAR data).The validatedalgorithmwill thenbe
usedin the CHAMP-RO basedjlobalclimatemonitoringsystemcurrentlyunderpreparatiorat
IGAM.



