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As the numberof groundand space-basedecevers tracking the global positioning system
(GPS)steadilyincreasesand the quantity of otherionosphericremotesensingdatasuchas
measurementsf airglow alsoincreasest is becomingpossibleto monitorchangesn theiono-
spherecontinuouslyandonaglobalscalewith unprecedentedccurag andreliability. However,
in orderto make effective useof sucha large volumeof datafor bothionosphericspecification
andforecastjt is importantto develop a data-drivenionospherianodelthatis consistentvith
theunderlyingphysicalprinciplesgoverningionospheralynamics.

A fully 3-dimensionaGlobalAssimilative lonospherévlodel (GAIM) is currentlybeingdevel-
opedby ajoint University of SouthernCaliforniaandJPLteam.GAIM usesa first-principles
ionospherigphysicsmodeland Kalmanfiltering or a 4DVAR techniqueto not only solve for
densitieson a 3D grid but alsoestimatekey driving forceswhich areinputsto the theoretical
model,suchasthe ExB drift, neutralwinds,andproductionterms.Thedriving forcesareesti-
matedby usingthe adjointequationto computethe requiredpartial derivatives,therebygreatly
reducingthe computationaiemandsomparedo othertechniquesuchasfinite differencing.
For estimationof the grid densitiesGAIM usesan approximateKalmanfilter implementation
in which the portionsof the covariancematrix that are retained(the off-diagonalelements)
aredeterminedy assumedbut physicalcorrelationlengthsin theionosphereBy selectinghow
sparseor full thecovariancematrixis overrepeatedalmanfilter runs,onecanfully investigate
thetradeof betweerestimationraccurag andcomputationaspeed.

The effectivenesf ionosphericoccultationsfor specifyingthe ionospheras assessetly as-
similatingCHAMP, SAC-CandIOX occultationsnto GAIM andvalidatingtheelectrondensity
field againsindependentneasurement# serieof suchGAIM retrievalswill bepresenteénd
validatedby comparisonso: vertical TEC datafrom the TOPEXaltimeter slantTEC datafrom
groundGPSsites,anda globalnetwork of ionosondes.



