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GPSmeasurementsarriedout on boardLow EarthOrbiting (LEO) satellitesprovide a unique
opportunityfor monitoringthe entire electrondensitydistribution from GPSheightsdown to
the bottomsideof theionosphere.

Consideringthe lonosphericRadio Occultation(IRO) techniqueit canbe statedthat no other
profiling techniques ableto unify profiling throughtheentireionospheravith globalcoverage.
Furthermore GPS navigation measurementenboardLEO’s may be usedto reconstructhe
electrondensitydistribution of thetopsideionosphereandplasmaspherwith high resolution.
Thetalk addresseboth techniquego demonstrateéheir capabilitiesfor monitoringthe global
ionospheren aroutinebasisthatis of particularinterestfor spacewveatherapplications.

More than 20000vertical electrondensity profiles are obtainedsincethe beginning of iono-
sphericadiooccultatiommeasurementnboardheGermanCHAMP (CHAllengingMinisatel-
lite Payload)satelliteon 11 April 2001 by usinga modelassistedetrieval techniquethat will
bediscussedakinginto accountheratherlow orbit of the CHAMP satellite(h < 450km).
Validationstudiesreveal RMS deviationsof the F2 layer parameter$OF2 andhmF2 of about
1 MHz and40 km, respectiely. Entire IRO derived electrondensity profileswere compared
with correspondingprofilesderived from vertical soundingmeasurementsbtainedat various
ionosondestationsandincoherentscatterfacilities. The absolutedeviationsfrom selectedEu-
ropeanonosondadatacomputedasa functionof altitudearegenerallylessthanl MHz ( RMS
< 1.5MHz).

Thetopsideelectrondensityreconstructiongloseto the CHAMP orbit plane indicatesa signif-
icantimpactof complex spacewveathereventson the shapeof the geo-plasmarvironment.So
the animationof the 2D electrondensitydistribution in the CHAMP orbit planereconstructed
for the geomagnetistormon November6, 2001, indicatesvery dynamicand severe plasma
enhancementsearthe Northernpole.

GenerallyspeakingJ]RO measurementsarriedout onboardLEO satelliteshave a hugepoten-
tial to establishglobaldatasetsof electrondensityprofilesfor developingandimproving global
ionospherianodelsandto provide operationaspacewveathelinformation.



