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A carefulanalysisof radiosondedataandMSU soundingsshow a significantcooling of the
lower stratosphereamountingin global averageto some0.8 K/decadeover the last 25 years.
High latitudechangesin particularin the Antarcticaareseveral times larger. This long term
cooling trendhasbeeninterruptedby two significantwarmingsfollowing the major volcanic
interruptionsby El Chichonin 1984 andPinatuboin 1991 both warming effects lasting for
a period of sometwo years.Numericalexperimentssuggestthat the long term cooling is a
combinedeffect of stratosphericozonedepletionandthe increaseof atmosphericgreenhouse
gases.
Model simulationswith increasinggreenhousegasesshow thatthemainwarmingwill occurin
the uppertroposphereandnot at the surface,while observationsshow the largestwarmingat
thesurfaceandonly a modestwarmingaloft. Thequality of presentobservationsarenot good
enoughto settlethis disparity.
Temperaturechangescausedby increasedgreenhousesaredominatedby indirectfeedbackpro-
cesseslargely due to changesin atmosphericwatervapour. Particularly crucial are moisture
changesin theuppertroposphere,aregionwherebothradiosondedataandpresentsatellitedata
areunreliable.Thereis an urgentneedto monitor watervapoursincemodelssuggesta rapid
increasewith increasingtemperatureandanassociatedincreasein intenseprecipitation.Present
dataareunableto detectany suchchangesasindicatedby models.Thelack of reliablehumid-
ity observationsarealsoa contributing factorto theinsufficient knowledgeof thehydrological
cycle,whichpresentlyis only known with anaccuracy of ca.10%in global,annualaverage.
SatelliteoccultationusingGPSmeasurementsaswell assurfaceGPSmeasurementsoffer an
importantcontribution to the presentobservingsystems.A particularusefulaspectis the ex-
pectedsmall biasin this typeof observationsor at leasta biaswhich is time-independent.An
observationalbias is acceptablewhile usingobservationsin weatherpredictionbut essential
whenusingmeteorologicaldatafor climatemonitoring,whenstableobservationsareneeded
for longerperiodsof time ( severaldecadesor longer).
In my presentationI will outline a strategy towardsa sustainableobservationalprogramfor
climatemonitoring,aprogramof observationwhereoccultationmeasurementswouldmakean
importantcontribution.


