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We investigatedthesensitivity of atmosphericprofilesretrievedfrom GlobalNavigationSatel-
lite System(GNSS)radiooccultationdatato atmospherichorizontalvariability in a threefold
way. First, the error given a horizontally variableatmosphererelative to a sphericallysym-
metricatmospherewasquantifiedbasedon anensembleof about300occultationevents.The
investigationwasbasedonusingarepresentativeEuropeanCentrefor Medium-RangeWeather
Forecasts(ECMWF) T511L60 analysisfield with and without horizontalvariability. Sucha
high-resolutionanalysis,with horizontalsamplingdenserthan40km x 40km globally, realisti-
cally representsalsothecomponentsof horizontalvariability smallerthantheoccultation-event
resolutionof about200-300km. In thiscontext, theimpactof eitherassumingthe"true" profile
vertically at a meanevent location (the commonpractice)or more preciselyalong the esti-
mated3D tangentpoint trajectorytracedoutduringtheeventwasassessedaswell. Second,we
inspectedby how muchthe standarddeviation andbiaserrorsdecrease,relative to the mean-
event-locationapproach,if thedataareexploitedalongatangentpointtrajectorydeducedpurely
from observeddata,mainly satellitepositionandbendingangledata.Third, the sensitivity of
retrievalsto theangle-of-incidenceof occultationraysrelative to theboresightdirectionof the
receiving antenna(alignedwith theorbit planeof theLow EarthOrbit satellite)wasanalysed
basedon thesameensembleof eventsfor threedifferentangle-of-incidenceclasses(0-10deg,
20-30deg, 40-50deg; ensemblesof about100eventsin eachclass).Thisprovidedinsightsinto
how muchtheerrors,andtheclimatemonitoringutility, of GNSSoccultationdatadependon
occultationeventgeometry. Thecoretool of thestudywastheEnd-to-endGNSSOccultation
PerformanceSimulator(EGOPS)software.Resultsfor all theanalysedaspectsof influenceof
horizontalvariability arediscussedandareasof bestandmostdegradedperformanceclearly
identified.


