
END-TO-END SIMULATION OF ATMOSPHERIC
SOUNDING BY OCCULTATION SENSORS - EGOPS4
AND BEYOND

G. Kirchengast*(1)
(1) Institutefor Geophysics,Astrophysics,andMeteorology(IGAM), Universityof Graz,Graz,Austria

EGOPS4(End-to-endGNSSOccultationPerformanceSimulator, Version4) is themostrecent
versionof theEGOPSsoftwaretool developedasaninternationalEuropeaneffort over thelast
yearssince1996.EGOPS4is capableof integratedsimulationof Global Navigation Satellite
System(GNSS)basedradio occultationin an end-to-endmanner- from the GNSSsatellites
transmittingthesignalsdown to final dataproductslike temperatureandwatervaporprofiles.
Thetool canalsobeusedto processrealoccultationdata,suchasGPS/METandCHAMP/GPS
data,andhassomefunctionality involved also for GNSSscatterometry(ocean-reflectedsig-
nals).A brief overview on conceptandcapabilitiesof EGOPSis given, with focuson most
recentlyaddedcapabilities,aswell asanindicationof themany scientificandtechnicalstudies
EGOPShassupportedsofar.
BeyondEGOPS4,themajornext stepis extensionto anEnd-to-endGeneric(ratherthanGNSS
only) OccultationPerformanceSimulatorof which thefirst version,EGOPS5,is scheduledto
bereadylate2003.Themainobjectivesof EGOPS5andsuccessors- directlygeneralizedfrom
the objectivesof EGOPS4andpredecessors- are: (i) Mission analysisandplanningfor low
Earthorbit (LEO) satellitesequippedwith GNSS,LEO-crosslink,stellar, or solar/lunaroccul-
tation sensors(geometryof events,coverageby events,variousspatio-temporalstatisticsfor
givenGNSS/LEO/star/sun/moon/ground-stationconstellations),(ii) Simulationof time-tagged
transmission/phasedelay/bendingangleprofilesasseenby asensor(forwardmodelingthrough
the atmosphere-ionospheresystemfrom signal sourceto sensor, basedon a hierarchyof at-
mosphere/ionospheremodelsfrom simplesmoothclimatologiesto high-resolution3D weather
analysisfields), (iii) Simulationof observed occultationdatainvolving realisticerrors(obser-
vation systemmodelingusing forward-modeledprofilesas input, suchasmodelingof signal
detection/trackingandof relevant sensorsystemerrors),(iv) Processingof simulatedor ob-
served occultationdata(inversionof transmission/phasedelay/bendingangleobservablesto
atmospheric/ionosphericprofilesby a rangeof differentprocessingchains),and(v) integrated
post-processing,visualization,validation,anddocumentationof all simulatorresults(interac-
tive explorationin form of statistics,geographicmaps,profiles,volumedatamining,dataani-
mation).
EGOPS5work is outlinedandvariousprototypealgorithmsandrelatedresultsarediscussed.A
major initial focusis extensionto LEO-crosslinkcapability, in view of upcomingperformance
studiesfor theESA satellitemissionACE+. Major driver at theopticaloccultationsideis the
ENVISAT/GOMOS(GlobalOzoneMonitoring by Occultationof Stars)sensor. Finally, infor-
mationis providedon theavailability of EGOPSto thescientificandtechnicalcommunities.


