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The EuropeanSpaceAgency (ESA) hasrecently, in May 2002,selectedthe Atmosphereand
ClimateExplorer(ACE+) radiooccultation(RO) mission(1) asits top priority out of 25 pro-
posedEarthExplorerOpportunityMissions,whichhadaddressedall areasof Earthsystemsci-
ence.TheACE+ constellationof 4 Low EarthOrbit (LEO) satellitesutilizesGPS,GALILEO,
andLEO-LEOsignalsfor RO soundingof fundamentalatmosphericvariablessuchashumidity
and temperature.ACE+ will acquireabout5000GPS/GALILEORO soundingsper day and
demonstratethenovel LEO-LEO conceptby about230LEO-crosslinksoundingsperday. Fol-
lowing confirmationafter phaseA studyin 2002/03(firmly expected),ACE+ developmentis
scheduledto lastuntil 2007,with launches2007/08followedby a5 yearsoperationalphase.
TheprimaryACE+missiongoalsarefocusedonclimateandinclude:
- to monitor climatic variationsandtrendsat differentvertical levels andthroughoutall sea-
sons.This to improveour understandingof theclimatesystemaswell asto detectthedifferent
fingerprintsof globalwarming;
- to improvetheunderstandingof climatic feedbacksdefiningthemagnitudeandcharacteristics
of climatechangesin responseto givenforcings;
- to validatethesimulatedmeanclimateandits variability in globalclimatemodels;
- to improve andtune- via dataassimilation- theparameterizationof unresolvedprocessesin
climatemodelsandto detectvariationsin externalforcing of climate.
Additional very importantgoalsrelateto numericalweatherprediction,atmosphericprocesses
research,andspaceweather(detailsin (1)).
Thekey innovationcomparedto similar (earlier)missions(e.g.,COSMIC) is thenovel useof
GALILEO andLEO-LEO signals.Especiallythe LEO-LEO signalsplacedat 3 frequencies
within 10-23GHz, from centerto wing of the22 GHz watervaporabsorptionline, will for the
first timeallow RO measurementsof humiditywithout temperature-humidityambiguityandup
throughthefull troposphere.For example,theLEO-LEO datahave potentialto provide much
neededuppertropospherehumidity profileswith anunprecedentedaccuracy of betterthan5%
in specifichumidity.
Thepresentationwill provide anintroductionto theACE+missionalongthelinesabove,with
aparticularemphasison thescientificrationaleandthenovel LEO-LEOcapability.
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