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The stellaroccultationinversionproblemcanbe divided rathernaturallyinto two quite differ-
entinversionproblems:spectraland vertical inversion. The spectralinversionproblemis for
modernmeasurement@using CCD-detectorspverdeterminedvhereasthe vertical inversion
problemis andwill be underdeterminetdiecause continuousunctionis soughtfrom afinite
numberof measurements.

The spectralinversiondoesnot necessarilyrequire additionalinformation but in somecases
improvedresultscanbe obtainedincluding a priori information. The motivationto considera
priori datain the spectrainversioncomesfrom two featuresof the stellaroccultationmeasure-
mentin the UV-visible domain.First, crosssectionf differentconstituentarecorrelatedwith
eachotherandthereareno really cleanspectralwindows for any constituentSecondstarsare
weak sourcef radiationandthereforesignalto noiseratio is oftenlow. This meanshatwe
have to retrieve constituensignaturesrom the middle of noise.In this paperwe showv thatby
including prior information of neutraldensitywe canimprove ozoneandaerosolretrievals at
low altitudes.

The verticalinversionis underdeterminednddatado not uniquelydeterminea solution.One
commonlyusedmethodo solve underdeterminegroblemds to searctor socalledregularized
solutionassumingfor example,somesmoothnessf the unknovn parameterswe shov how
smoothneseequirementincludedin theverticalinversioncanbeusedto improve especiallythe
resultsof NO2 andNO3 retrievals.

Theinclusionof prior informationis alwaysa tradeof betweenaccurag, resolutionand pos-
sible bias.We have foundthat Markov chainMonte Carlo(MCMC) methodsoffer a practical
tool for studyingeffectsof prior information. The MCMC methodsallow us to computethe
posteriordistributionsof the unknavn parameteralsoin the caseof non-lineamproblems.

We will in this paperdiscusshow to includeprior informationin stellaroccultationinversionin
sucha way thatthe main missionobjectve, long term monitoringof atmosphericonstituents
with a goodverticalresolution,is not disturbed Moreover, theimportanceof widely useddef-
inition for resolutionandgeneraldiscussioron prior atmosphereflike ECMWF analysisand
its accurag) is emphasized.



