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An alternatve remotesensingtechniquefor the retrieval of atmospheriaefractionindex pro-
filesis presentedit is anoptimizationprocedurdor the inversionof ground-base@&PSphase
measurementsollectedat low elevationangles.

Sincethe Abel inversion,usuallyadoptedo infer atmospherigrofilesfrom space-baserhdio
occultationobsenations,cannotbeappliedto theinversionof ground-basetheasurementthe
techniquewe proposeiteratively looks for the refractionindex profile which minimizesa cost
functiondependingon several measurementsf signaltimes-of-flight,providedthatthe corre-
spondentealsignalarrival anglescould be known with sufficientaccurag. Althoughdifferent
optimizationproceduregsouldbe used,in this first attemptan unconstrainedewton-modified
algorithmhasbeenadopted Startingfrom differentfirst guessprofile, the refractvity profile,
thatis the outputof theretrieval method,is in goodagreementvith the referenceone,usedto
derive the obsenables(signaltimes-of-flightandarrival angles).

As far asthearrival anglesareconcernedtwo differentmeasuremertechniqguesreadoptable.
Thefirst one,describedby Solkolovskiy et al. (RadioScience 36, 2001),allows their indirect
evaluationfrom the frequeng Dopplershifts obsenedfrom a ground-base@&PSreceverin a
topocentriaeferencesystem Sincethis approactdepend®ntheadoptionof the Snell’slaw for
sphericallydistributedmedia,it could bring to erroneousvaluationsof theseanglesbecause
of their high sensitvity to the not uniformly distributed water vapourfields characterizinga
realtropospheregspeciallywhenthesignalis recevedat low elevationangles.Thealternatve
approachwe proposeis an interferometrictechniquebasedon phasemeasurementsollected
by two GPSreceversopportunelyseparatedn height,to at leastdiscriminatethe real arrival
anglesrom the correspondergatelliteelevations.

A theoreticakensitvity analysiswhich demonstratethe feasibility of suchakind of inversion
in awaythatis independento themethodologyadoptedis alsoperformedThisresult,together
with the effectivenessf the techniqueproposedpoints out the extremely good scenariathat
could be followed consideringhe atmospherigrofiles obtainablefrom spacethroughthe use
of occulteddata(goodverticalresolution)andcomplementinghemwith the profilesevaluated
from groundmeasurementgoodhorizontalresolution) with animprovedglobalcoverage.



