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Thestructureof wavefield measuredin radiooccultationexperimentsmaybeverycomplicated
dueto effectsof diffractionandmultipathpropagationcausedby stronglower-troposphericgra-
dientsof atmosphericrefractivity. For interpretationof radiooccultationdatait is necessaryto
extract thegeometricoptical ray structureof thewave field. This allows for thesimplification
of the formulationof inverseproblemsof reconstructionof atmosphericparameters.We dis-
cussthefollowing methodsof theinterpretationof lower-troposphericdata:1) Canonicaltrans-
form method;2) Radio-opticsmethod.Canonicaltransformmethodis basedon theconnection
betweengeometricalopticsandwave optics.In the geometricopticsraysaredescribedby a
Hamiltonsystemin thephasespace,wheregeometricalcoordinateandcorrespondingmomen-
tum areintroduced.Multipath propagationariseswhentherearemultiple rayswith the same
geometricalcoordinate.Multipath propagationis resolved by the canonicaltransformto the
ray coordinates(impactparameterandrefractionangle),whereeachray alwayshasanunique
geometricalcoordinate(impactparameter).The wave function is transformedby the Fourier
integral operatorassociatedwith this canonicaltransform.Thetransformedwave functioncan
bewritten in single-rayrepresentation,andrefractionangleis thenequalto thederivativeof its
phase.This methodis very convenientfor automateddataprocessing,becauseit allows for the
achievementof very high accuracy andresolutionandit doesnot containtuning parameters.
TheradioopticsmethodusestheFourieranalysisof thesignalin sliding apertures.Maximaof
theamplitudeof thelocalspatialspectraof thewavefield arethenassociatedwith therays.This
dataanalysismethodcanbeveryconvenientfor fastdatavisualization.Wevalidatethemethods
usingsimulatedradiooccultationdata.Weshow examplesof processingrealradiooccultations
from theGPS/METandCHAMP experiments.


