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An alternative remotesensingtechniquefor the retrieval of atmosphericrefractionindex pro-
files is presented.It is anoptimizationprocedurefor theinversionof ground-basedGPSphase
measurementscollectedat low elevationangles.
SincetheAbel inversion,usuallyadoptedto infer atmosphericprofilesfrom space-basedradio
occultationobservations,cannotbeappliedto theinversionof ground-basedmeasurements,the
techniquewe proposeiteratively looks for therefractionindex profile which minimizesa cost
functiondependingon severalmeasurementsof signaltimes-of-flight,providedthat thecorre-
spondentrealsignalarrival anglescouldbeknown with sufficientaccuracy. Althoughdifferent
optimizationprocedurescouldbeused,in this first attemptanunconstrainedNewton-modified
algorithmhasbeenadopted. Startingfrom differentfirst guessprofile, the refractivity profile,
that is theoutputof theretrieval method,is in goodagreementwith thereferenceone,usedto
derive theobservables(signaltimes-of-flightandarrival angles).
As farasthearrival anglesareconcerned,two differentmeasurementtechniquesareadoptable.
Thefirst one,describedby Sokolovskiy et al. (RadioScience,36, 2001),allows their indirect
evaluationfrom thefrequency Dopplershiftsobservedfrom a ground-basedGPSreceiver in a
topocentricreferencesystem.Sincethisapproachdependsontheadoptionof theSnell’s law for
sphericallydistributedmedia,it couldbring to erroneousevaluationsof theseangles,because
of their high sensitivity to the not uniformly distributedwatervapourfields characterizinga
realtroposphere,especiallywhenthesignalis receivedat low elevationangles.Thealternative
approachwe proposeis an interferometrictechniquebasedon phasemeasurementscollected
by two GPSreceiversopportunelyseparatedin height,to at leastdiscriminatethe real arrival
anglesfrom thecorrespondentsatelliteelevations.
A theoreticalsensitivity analysis,whichdemonstratesthefeasibilityof suchakind of inversion
in awaythatis independentto themethodologyadopted,is alsoperformed.Thisresult,together
with the effectivenessof the techniqueproposed,pointsout the extremelygoodscenariothat
couldbe followedconsideringtheatmosphericprofilesobtainablefrom spacethroughtheuse
of occulteddata(goodverticalresolution)andcomplementingthemwith theprofilesevaluated
from groundmeasurements(goodhorizontalresolution),with animprovedglobalcoverage.


