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Thelack of dataover the oceansandotherremoteregionscontritutesgreatlyto the uncertain-
tiesin theinitial stateof globalweathespredictionmodelswhich, in turn, limits their forecast
capabilities Thefirst experimentakvidencethatradiooccultationdatamayhave a positive im-
pactonweathempredictionsystemavasobtainedrom statisticalcomparison®f the GPS/MET
retrieved refractvity andtemperaturgorofilesto global NumericalWeatherPrediction(NWP)
modelanalysislt appearedhattheagreementf the GPS/METdatawith NWP wasnoticeably
betteroverdata-dens€U.S.,Europe)versusdata-sparséPacific Oceanyegions.Thesestudies
suggesthatthe GPSradio occultationdataarelik ely to have a significantpositive impacton
globalclimateanalysesandglobalweatherprediction.

As aresultof this, several systemsproposedo take advantageof a constellationto provide a
betterrepartitionof GPSmeasurementsll over the world, including ADM (AtmosphericDy-
namicsMission), ACE (Atmosphereand Climate Explorer)and COSMIC (ConstellationOb-
servingSystemfor MeteorologylonosphereandClimate).On the otherhand,a limitation was
associategvith only GPSdataretrieval : modelswithoutatmospherenoistwereusedto retrieve
temperaturerofiles,leadingto severeapproximationsAs a matterof fact, the discrimination
of thewatervapourquantitiesandof thetemperaturgrofilesis not possiblein low atmosphere
layersby the only analysisof GNSSsignals.

The mainimprovementof WATS (1) or ACE+ missions(2) with respecto theseconceptlies
in the introductionof a LEO-LEO link, besideof classicalLEO-GNSSmeasurementsyhich
will provide the capacityto discriminatewatervapourfrom temperaturgorofiles, without the
needof a hugegroundsegmentspreadovertheworld.

However, the introductionof this LEO-LEO link implies several problems,not the smallest
beingtheselectionof a constellatiorthatfits all missionandtechnologicatonstraintsThe AL-
CATEL missionanalysisgroup,in associatiorwith the systemarchitecturedepartmentcon-
ducedthereforeseveral studiesto proposeconceptsopingwith all scientificmissionrequire-
ments,instrumentechnologicalimitations,andmissionanalysisintrinsic constraintsuchas
constellatiordeployment).

The proposedpaper makes thereforea review of the ALCATEL constellationstudiesand
associatedrade-of, including the evolution from the initial constellationconceptsup to the
innovative approachof anti-rotatingsatellites,that wasfinally selectedn the WATS concept
andre-usedn the ACE+ mission.
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