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Theoccultationgeometryundersphericalsymmetryassumptionleadsoftento modelsdescrib-
ing by Abel integral equation.Analyzing generalpropertiesof the Abel transform,this work
derivespracticalrules for discretizationand for solutionof the inverseproblems,containing
Abel-typeintegral equations.Two applicationsin remotesensingareconsidered:the vertical
inversionin absorptive stellaroccultationmeasurementsandthe reconstructionof air density
from refractive anglemeasurements.In the caseof continuousfunctions,it is shown that the
vertical inversionproblemis ill posed:smallerrorsin measurementsmaycauseerrorsof arbi-
trary sizein retrievedquantities.Therefractivity reconstructionproblemis well posed:a noise
in measurementsis smoothedin theinversion.
In realityof finite numberof measurements,theinverseproblemscanbemadeeven-determined
by discretization.Thedifficulties in discretizationof theAbel-typeintegralsaretheweaksin-
gularityat thelowerlimit andtheupperlimit initialization.Possiblesolutionsto theseproblems
arediscussedaswell asdifferentdiscretizationschemes.
Theamplificationof error is usedasa criterionof ill- or well-posednessof theproblems.To-
getherwith theaveragingkernel,it alsocharacterizesqualityof thediscretizationschemes.For
vertical inversionthestandardonionpeelingprocedureandtheonionpeelingwith polynomial
profilemodelhavealmostthesamequality: improvedaccuracy for polynomialschemeleadsto
degradedresolution.
For refractivity inversion,the dicretizedinverseAbel transformis comparedwith the matrix
inversion,formulatedin two differentways.It is shown thattheapplicationof discretizedAbel
inversetransformgivesthebestapproximationof thesolution.
Necessityof regularizationfor theconsideredinverseproblemsis alsodiscussed.


