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Earth’ s climate is traditionally monitoredaccordingto surfaceair temperature.In order to
monitorupperair temperatureonemusteitheruseradiosondedataor spaceobservation.Space
observation providesglobal coverage,while the measurementin itself becomesindirect and
bulksacertainvolume.
Since1978the nadir-viewing Microwave SoundingUnits (MSU) aboardthe NOAA seriesof
TOVS satelliteshave yieldedtrendsin brightnesstemperature,conformingto the emissionof
greenhousegasesthatcorrelatestronglyto specificpressurelevels.Channelfour measuresout-
goingradiationfrom oxygen,thebrightnesstemperatureof whichis asurrogatefor atmospheric
temperaturein a severalkilometerlayercenteredat 70hPa. Five view anglesareusedto aver-
ageout instrumentnoise.Calibrationis accomplishedby interpolatingradiancebetweenan
onboardhot targetandfreespace.Systematicerrorsmayarisebecauseeachof theeleven(thus
far)satelliteswaslaunchedin aslightly differentorbit with slightly differentcalibrationtargets.
Complex averagingtechniqueshave beenappliedto obtaina dataset suitablefor long-term
trenddetection.The intendedrepresentationof bulk troposphericor stratospherictemperature
hashoweverbeenquestioneddueto calibrationdifficulties.
Since1995low-Earthorbiting researchsatelliteshave intermittentlytrackedradiosignalsfrom
the GPS satellitesas Earth’s atmosphereoccultedthem. Preciseknowledge of the signals
Dopplershift andhenceits bendingleadsdirectly to refractivity versusheightprofiles,which
in turn is a function of atmosphericdensityandhumidity. Sincehumidity contributeslittle to
refractivity abovethelowertroposphere,refractivity profilescanin conjunctionwith thehydro-
staticequationbe invertedto pressureandtemperatureprofiles in the stratosphereandupper
troposphere.Thesedatahave theuniquepropertyof absolutecalibration.
We collectGPSoccultationdatafrom GPS/MET, Oersted,Sac-C,andChamp,to pinpointpe-
riodic misjudgmentsin theexistingclimaterecord.Globalandzonalresultsof thetwo alterna-
tivesarecomparedwith thosefrom theNCEPreanalysisproject.


