
UTILITY OF OCCULTATIONS FOR ATMOSPHERIC
WAVE ACTIVITY STUDIES: RESULTS OF GPS/MET
DATA ANALYSES AND FUTURE PLANS

T. Tsuda*(1), K. Hocke (2), andH. Takahashi(3)
(1) RadioScienceCenterfor SpaceandAtmosphere,KyotoUniversity, Kyoto,Japan
(2) CommunicationsResearchLaboratory,Tokyo, Japan
(3) INPE,SaoPaulo,Brazil

GPS/MET(Global PositioningSystem/Meteorology)experimentinitiated by UCAR hassuc-
cessfullyprovidedprofilesof humidity, atmospherictemperatureandelectrondensityfluctua-
tions in thetroposphere,stratosphereandionosphere,respectively, by meansof radioocculta-
tion observationsof GPSsignals.We have extractedmeso-scaletemperatureperturbationsin
thelower stratospherefrom individualGPS/METprofiles,andestimatedpotentialenergy (Ep)
causedby atmosphericgravity waves.OuranalysisshowsthatthelargestEpvaluesat20-30km
aregenerallycenteredaroundtheequatorbetween
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variations,andthey areparticularlyenhancedoverIndonesia,Africa andsouthAmerica.Thatis,
theenhancementis associatedto areasof increasedtroposphericwatervaporpressureregarded
asameasureof tropicalconvection.Further, electrondensityperturbationsin theionosphericE
regionareobservedto behighly correlatedto gravity waveactivity in thelowerstratosphereand
to tropicalconvectionzones.Our resultstronglysuggeststhatupwardpropagatingatmospheric
gravity waves,generatedby active tropical convection,reachup to ionosphere,andgenerate
ionosphericirregularitiesby an interactionbetweenthe wavesand backgroundgeomagnetic
fields.
In collaborationwith theBrazilianspaceagency (INPE),weareproposingto conductGPSoc-
cultationmeasurementsonaLEO satellite,namedEQUARS(EquatorialAtmosphereResearch
Satellite),which will be launchedin 2005-6.As the inclinationangleof EQUARS is lessthan
20 degrees,we will be able to obtaina densedata-setof temperature,humidity andelectron
densityin thetropics,whichwill beveryusefulfor thestudiesof verticalcouplingprocessesin
theequatorialatmospherethroughupwardpropagatingatmosphericwaves.


