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Thestellaroccultationinversionproblemcanbedividedrathernaturallyinto two quitediffer-
ent inversionproblems:spectralandvertical inversion.The spectralinversionproblemis for
modernmeasurements(using CCD-detectors)overdeterminedwhereasthe vertical inversion
problemis andwill beunderdeterminedbecausea continuousfunction is soughtfrom a finite
numberof measurements.
The spectralinversiondoesnot necessarilyrequireadditionalinformationbut in somecases
improvedresultscanbeobtainedincludinga priori information.Themotivationto considera
priori datain thespectralinversioncomesfrom two featuresof thestellaroccultationmeasure-
mentin theUV-visibledomain.First,crosssectionsof differentconstituentsarecorrelatedwith
eachotherandthereareno really cleanspectralwindowsfor any constituent.Second,starsare
weaksourcesof radiationandthereforesignalto noiseratio is often low. This meansthatwe
have to retrieve constituentsignaturesfrom themiddleof noise.In this paperwe show thatby
includingprior informationof neutraldensitywe canimprove ozoneandaerosolretrievalsat
low altitudes.
Thevertical inversionis underdeterminedanddatado not uniquelydeterminea solution.One
commonlyusedmethodto solveunderdeterminedproblemsis to searchfor socalledregularized
solutionassuming,for example,somesmoothnessof theunknown parameters.We show how
smoothnessrequirementincludedin theverticalinversioncanbeusedto improveespeciallythe
resultsof NO2 andNO3 retrievals.
The inclusionof prior informationis alwaysa tradeoff betweenaccuracy, resolutionandpos-
siblebias.We have foundthatMarkov chainMonteCarlo (MCMC) methodsoffer a practical
tool for studyingeffectsof prior information.The MCMC methodsallow us to computethe
posteriordistributionsof theunknown parametersalsoin thecaseof non-linearproblems.
Wewill in thispaperdiscusshow to includeprior informationin stellaroccultationinversionin
sucha way that themainmissionobjective, long termmonitoringof atmosphericconstituents
with a goodverticalresolution,is not disturbed.Moreover, theimportanceof widely useddef-
inition for resolutionandgeneraldiscussionon prior atmospheres(like ECMWF analysisand
its accuracy) is emphasized.


