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lonospherigerturbationsanhavea stronginfluenceon the useof global navigationsatellitesystemqd GNSS)andotherspacebasedsystems The detectionandestimationof spatialandtemporal
variationsof electrondensityin nearreakltime is challengingandsubjectto currentresearchBasedon former studieson the Disturbancdonospherdndex (DIX) [1], herewe presentreliminary
resultsconcerningts capabilityto deducealsodirectionalinformationon horizontalstructuresof the ionosphericelectroncontent Relatedresultsare derivedfrom GNSSdatasetsobtainedover
Europeduring a moderataonosphericstormin October2011 Although beinglimited dueto the unevendatacoverageover Europe,the derivedindexindicatesthe potentialof providing valuable
iInformationon the actualperformanceof GNSSapplications

Theindexis designedo bereliableandrobustandallows an easyandobjectiveinterpretation The calculationof the ionospheriadisturbancaendexis basedon the Total ElectronContent(TEC)

which hasbeenconfirmedin manypublicationsto be anoutstandingparametefor quantifyingtherangeerrorandthe strengthof ionospherigerturbationsThe guality of theindexis dependenbn

the densityof the usedGNSSdatabase The shownanalysisresultsarecalculatedusingthe IGS andEUREFGNSSreferencenetworks DIX shallbe madeavailableto registeredusersin nearreat

time via the lonospheridvionitoring andPredictionCenter(IMPC) just establishect DLR (http://impc.dir.de).

The spaceweathereventstartedon October22'9, 2011 when a solarflare of classM 1.3 wasobserved The eruptionstartedat 10:00 UT and endedat 13:09 UT. Remarkablds the approximately3 hours
durationof the flare showinga maximumat 11:10 UT. The solarflare wasassociatedvith a CoronalMassEjection (CME) which arrivedin the eveninghoursof October24™, 2011 at the ACE satellitejust
beforeenteringthe Earth'smagnetospherdt is interestingto notethat ACE observedirst the velocity and pressureenhancemendt the forefront of the CME (around17:00 - 18:00 UT) andthe turning of
InterplanetaryMagneticField (IMF) Bz to negativevaluestook placesome2 hourslater (around20:00- 21:00 UT).
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Figure 1. Solarwind measurementat the ACE satellite Shownarethe interplanetarymagneticfield, the velocity of the

solar wind and the solar wind pressureduring the period October23d till 27, 2011 The enhancemenbf the plasma

_ _ = _ L _ = Figure 2. Solar flare time and duration, Dst and planetqoylndex for the geomagnetic storm @atober 2011.
pressuravasguidedby a negativeBz componentndicatinggoodcouplingconditionswith thegeomagnetidield.

The global deviationon October24™ showsa strongenhancementf the ionizationat 21:00 UT during day time over the Americansectorextendingover both hemisphere$rom high to low latitudes The
lonizationoverUS andPacificregionis enhancedby morethan20 TECU (3.2m at L 1) in theverticaldirectionwhich mayincreasaip to morethan9.5 metersatlow elevationangles
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Figure 7. Time seriesof gealocatedDIX estimate®n October24h/ 250 2011basedn IGS andEUREFGNSSmeasurement8lue dotsindicatelow level DIX valuesandreddots
theenhancedIX exceedinafixed thresholdvalue
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T The arrival time of the CME and the enhancedyeomagneticactivity indicate that ionosphericperturbationsshould be
- | . | observablen the eveninghoursof October24™. Indeed,enhancedonosphericactivity is indicatedby DIX at high latitudes
igure 6: lonospheric Disturbance Index (DIX) fire geomagnetic storm on _ _ _ _ _ _

October 18 to Novembe®'d, 2011 at three different latitudes. arounde0°N (seeFigures6 and7). GNSSusersat lower latitudesarenot seriouslyimpactedduringthe subsequemight.

The couplingof the solarwind afterabout20:00 UT on October24™" asseenin ACE, DstandKp data(seeFiguresl and?)

IS well reflectedin the related DIX at high latitudes The DIX index allows nearreattime detectionand tracking of

lonospheridisturbancesvith highresolutionin spaceandtime includingthe estimationof their propagatiordirection

The lonosphericDisturbancelndex (DIX) Is definedon
the basisof dualfrequencycarrier phasemeasurements
The easycomputablemethodusesa combinationof TEC

ratesfrom two different GNSSrecelverstations References
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