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We will discussa completeandthoroughsensitvity studyof LEO-LEO intersatellitelinks in
profiling tropospheriand stratospheriavatervaporand stratospheri@zone.lt is intendedto
form the major backgroundor the intersatellitelinks technologydemonstratiorof the ACE+
mission.In this systemthe forward modelis basedon a distribution of crosslinksoccultations
lik e thatto beobtainedn the ACE+mission.The 6-hourlyanalyse®f theU.S.NOAA’'sNCEP
weatherforecasting’FNL" modelareusedto represent "truth" atmosphereThe Microwave
PropagatioModel of Liebeandthe JetPropulsion_aboratorys microvave catalogareusedto
simulatecomplex refractvity in theatmosphereThe"truth" obsenationsarethencomputedis-
ing theinverseof Gorlunov’s (2001)canonicakransformmethodologywhichis ideally suited
to notonly estimatingoending(phase)ut alsoattenuatior(amplitude) At this pointwe super
imposesystemati@andrandomnoiseto simulatestability errorandthermalnoise(SNR) error.
Theinversionsaredoneusingthe canonicatransformof thecomple scalaffield to bendingand
attenuationAbelian transformgo retrieve comple refractvity profiles,anda physicallycon-
strainedgeophysicalariableretrieval schemeThelaststageof theretrieval schemas of great
interestbecauset utilizes the null-spacemethodof solving the constrainedeast-chi-squared
problem.

We will discusswhat frequenciesmustbe usedto successfullyeliminatecloudswhen profil-
ing watervaporin the low to mid-tropospheraisingthe 22-GHzwatervaporabsorptionine.
Cloudsprovide a significantchallengebecausehe frequencieshoserfor crosslinkssounding
aretypically donesoasto maximizecoverageof sensitvity to watervaporthroughouthetro-
pospherebut cloudscancomplicatesuchcoverage.n addition,we will demonstratehatthe
diffraction effectsseenin GPSoccultationshouldplay no role in the retrieval of watervapor
by crosslinksbecaus@f the natureof the backpropagation/canonicalnsform”physical” op-
tics schemesFinally, we will discussthe advantagedo using a physically constrainedevel
2 retrieval scheme—namelyhatit providesa solid erroranalysiswhile preventingphysically
unrealisticresultslik e corvective instability, negative watervaporconcentrationsgtc.,without
the consideratiorof outsideinformation/datasets.



