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We will discussa completeandthoroughsensitivity studyof LEO-LEO intersatellitelinks in
profiling troposphericandstratosphericwatervaporandstratosphericozone.It is intendedto
form the major backgroundfor the intersatellitelinks technologydemonstrationof theACE+
mission.In this system,theforwardmodelis basedon a distribution of crosslinksoccultations
like thatto beobtainedin theACE+mission.The6-hourlyanalysesof theU.S.NOAA’sNCEP
weatherforecasting"FNL" modelareusedto representa "truth" atmosphere.TheMicrowave
PropagationModelof LiebeandtheJetPropulsionLaboratory’smicrowavecatalogareusedto
simulatecomplex refractivity in theatmosphere.The"truth" observationsarethencomputedus-
ing theinverseof Gorbunov’s (2001)canonicaltransformmethodology, which is ideally suited
to notonly estimatingbending(phase)but alsoattenuation(amplitude).At thispointwesuper-
imposesystematicandrandomnoiseto simulatestability errorandthermalnoise(SNR)error.
Theinversionsaredoneusingthecanonicaltransformof thecomplex scalarfield to bendingand
attenuation,Abelian transformsto retrieve complex refractivity profiles,anda physicallycon-
strainedgeophysicalvariableretrieval scheme.Thelaststageof theretrieval schemeis of great
interestbecauseit utilizes the null-spacemethodof solving the constrainedleast-chi-squared
problem.
We will discusswhat frequenciesmustbe usedto successfullyeliminatecloudswhenprofil-
ing watervaporin the low to mid-troposphereusingthe22-GHzwatervaporabsorptionline.
Cloudsprovide a significantchallengebecausethefrequencieschosenfor crosslinkssounding
aretypically donesoasto maximizecoverageof sensitivity to watervaporthroughoutthetro-
posphere,but cloudscancomplicatesuchcoverage.In addition,we will demonstratethat the
diffraction effectsseenin GPSoccultationshouldplay no role in the retrieval of watervapor
by crosslinksbecauseof thenatureof thebackpropagation/canonicaltransform"physical"op-
tics schemes.Finally, we will discussthe advantagesto usinga physicallyconstrainedlevel
2 retrieval scheme—namely, that it providesa solid erroranalysiswhile preventingphysically
unrealisticresultslike convective instability, negativewatervaporconcentrations,etc.,without
theconsiderationof outsideinformation/datasets.


