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GPSmeasurementscarriedout on boardLow EarthOrbiting (LEO) satellitesprovidea unique
opportunityfor monitoringthe entireelectrondensitydistribution from GPSheightsdown to
thebottomsideof theionosphere.
Consideringthe IonosphericRadioOccultation(IRO) techniqueit canbe statedthatno other
profiling techniqueis ableto unify profiling throughtheentireionospherewith globalcoverage.
Furthermore,GPSnavigation measurementsonboardLEO’s may be usedto reconstructthe
electrondensitydistributionof thetopsideionosphereandplasmaspherewith high resolution.
The talk addressesboth techniquesto demonstratetheir capabilitiesfor monitoringtheglobal
ionosphereon a routinebasisthatis of particularinterestfor spaceweatherapplications.
More than20000vertical electrondensityprofilesareobtainedsincethe beginning of iono-
sphericradiooccultationmeasurementsonboardtheGermanCHAMP(CHAllengingMinisatel-
lite Payload)satelliteon 11 April 2001by usinga modelassistedretrieval techniquethatwill
bediscussedtakinginto accounttheratherlow orbit of theCHAMP satellite(h < 450km).
ValidationstudiesrevealRMS deviationsof theF2 layerparametersf0F2 andhmF2of about
1 MHz and40 km, respectively. Entire IRO derived electrondensityprofileswerecompared
with correspondingprofilesderived from vertical soundingmeasurementsobtainedat various
ionosondestationsandincoherentscatterfacilities.Theabsolutedeviationsfrom selectedEu-
ropeanionosondedatacomputedasa functionof altitudearegenerallylessthan1 MHz ( RMS
< 1.5MHz).
Thetopsideelectrondensityreconstruction,closeto theCHAMP orbit plane,indicatesasignif-
icantimpactof complex spaceweathereventson theshapeof thegeo-plasmaenvironment.So
theanimationof the2D electrondensitydistribution in theCHAMP orbit planereconstructed
for the geomagneticstormon November6, 2001,indicatesvery dynamicandsevereplasma
enhancementsneartheNorthernpole.
Generallyspeaking,IRO measurementscarriedout onboardLEO satelliteshave a hugepoten-
tial to establishglobaldatasetsof electrondensityprofilesfor developingandimproving global
ionosphericmodelsandto provideoperationalspaceweatherinformation.


