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A carefulanalysisof radiosondedataand MSU soundingsshav a significantcooling of the
lower stratospher@amountingin global averageto some0.8 K/decadeover the last 25 years.
High latitude changesn particularin the Antarcticaare several timeslarger. This long term
cooling trend hasbeeninterruptedby two significantwarmingsfollowing the major volcanic
interruptionsby El Chichonin 1984 and Pinatuboin 1991 both warming effects lasting for
a period of sometwo years.Numericalexperimentssuggesthat the long term cooling is a
combinedeffect of stratospheri@zonedepletionandthe increaseof atmospherigreenhouse
gases.

Model simulationswith increasinggreenhousgaseshav thatthe mainwarmingwill occurin
the uppertroposphereandnot at the surface,while obsenationsshow the largestwarming at
the surfaceandonly a modestwarmingaloft. The quality of presenbbsenationsarenot good
enoughto settlethis disparity

Temperaturehangegausedy increasedyreenhousearedominatedy indirectfeedbackpro-
cessedargely dueto changesn atmospheriovater vapour Particularly crucial are moisture
changesn theuppertropospherearegionwherebothradiosondelataandpresensatellitedata
areunreliable.Thereis an urgentneedto monitor watervapoursincemodelssuggest rapid
increasawith increasingemperaturandanassociatethcreasen intenseprecipitation Present
dataareunableto detectary suchchangessindicatedby models.Thelack of reliablehumid-
ity obsenationsarealsoa contributing factorto theinsufiicient knowledgeof the hydrological
cycle, which presentlyis only known with anaccurag of ca.10%in global,annualaverage.
Satelliteoccultationusing GPSmeasurementaswell assurlace GPSmeasurementsffer an
importantcontribution to the presentobservingsystemsA particularusefulaspects the ex-
pectedsmall biasin this type of obsenationsor at leasta biaswhich is time-independentAn
obsenational biasis acceptablevhile using obsenationsin weatherpredictionbut essential
whenusing meteorologicabatafor climate monitoring, when stableobserationsare needed
for longerperiodsof time ( severaldecade®r longer).

In my presentatiorl will outline a stratey towardsa sustainableobsenational programfor
climatemonitoring,a programof obsenationwhereoccultationmeasurementsould make an
importantcontribution.



