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Thelack of dataover theoceansandotherremoteregionscontributesgreatlyto theuncertain-
ties in the initial stateof globalweather-predictionmodelswhich, in turn, limits their forecast
capabilities.Thefirst experimentalevidencethatradiooccultationdatamayhaveapositiveim-
pactonweatherpredictionsystemswasobtainedfrom statisticalcomparisonsof theGPS/MET
retrievedrefractivity andtemperatureprofilesto globalNumericalWeatherPrediction(NWP)
modelanalysis.It appeared,thattheagreementof theGPS/METdatawith NWPwasnoticeably
betteroverdata-dense(U.S.,Europe)versusdata-sparse(Pacific Ocean)regions.Thesestudies
suggestthat theGPSradiooccultationdataarelikely to have a significantpositive impacton
globalclimateanalysesandglobalweatherprediction.
As a resultof this, severalsystemsproposedto take advantageof a constellationto provide a
betterrepartitionof GPSmeasurementsall over theworld, includingADM (AtmosphericDy-
namicsMission),ACE (AtmosphereandClimateExplorer)andCOSMIC (ConstellationOb-
servingSystemfor MeteorologyIonosphereandClimate).On theotherhand,a limitation was
associatedwith only GPSdataretrieval : modelswithoutatmospheremoistwereusedto retrieve
temperatureprofiles,leadingto severeapproximations.As a matterof fact, thediscrimination
of thewatervapourquantitiesandof thetemperatureprofilesis notpossiblein low atmosphere
layersby theonly analysisof GNSSsignals.
Themain improvementof WATS (1) or ACE+ missions(2) with respectto theseconceptlies
in the introductionof a LEO-LEO link, besidesof classicalLEO-GNSSmeasurements,which
will provide the capacityto discriminatewatervapourfrom temperatureprofiles,without the
needof ahugegroundsegmentspreadover theworld.
However, the introductionof this LEO-LEO link implies several problems,not the smallest
beingtheselectionof aconstellationthatfits all missionandtechnologicalconstraints.TheAL-
CATEL missionanalysisgroup,in associationwith the systemarchitecturedepartment,con-
ducedthereforeseveralstudiesto proposeconceptscopingwith all scientificmissionrequire-
ments,instrumenttechnologicallimitations,andmissionanalysisintrinsic constraints(suchas
constellationdeployment).
The proposedpapermakes thereforea review of the ALCATEL constellationstudiesand
associatedtrade-off, including the evolution from the initial constellationconceptsup to the
innovative approachof anti-rotatingsatellites,that wasfinally selectedin the WATS concept
andre-usedin theACE+mission.
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