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Turbulenceattheupperlevelsof theatmospherés apoorly understoogghenomenarhisis due
in partto a lack of obsenationsaswell asfundamentaluestionsgegardingthe mechanisms
thatproducetheturbulence.This lack of understandingndreal-timemeasurements directly
reflectedin the significantimpactthatturbulenceencounterfiave on commercialair transport
operations Accordingto the US National TransportatiorSafety Board (NTSB) and Federal
Aviation Administration(FAA) data,turbulenceis the leadingcauseof in-flight accidentsin-
juring mary hundredsof passengerandflight attendant&ndresultingin afinancialburdento
US air carriersatthelevel of anestimatedl50M dollarsperyear Theonly routineinformation
available aboutupperlevel turbulenceis derived from pilot reportsof turbulenceencounters.
Over the oceansandotherremoteregions,eventheseobsenationsare sparseBetterobsena-
tions of upperlevel turbulencewould surelyleadto betterturbulenceavoidancestratayiesfor
commerciahircraft,andwould alsoleadto abetterunderstandingf thiscomplex phenomenon.
Onenovel sourceof datathat hasbeenusedto obtainhigh-resolutionvertical profiles of the
upperatmospherés GPSto Low EarthOrbiting (LEO) satelliteoccultations GPS-LEOexper
imentshave alreadyproventhe viability of this techniqueto derive meantemperaturerofiles,
geopotentiaheightdata,andtheusefulnessf thesan initializing NWP models.Someattempts
have beermadeto derive statisticsof thefluctuatingcomponenof the GPSsignalaswell, by us-
ing ground-basedecevers.However, GPSdatawhenrecevedatthegroundis characterizethy
stronghumidity fluctuationsn theboundarylayer, makingit difficult to separateutsignalfluc-
tuationsdueto turbulencefrom naturalhumidity fluctuations.Furthermoreasthe GPSsignal
is apath-intgratedvalue,from asinglerecever, it is almostimpossibleto identify wherealong
the paththeturbulenceis occurring.On the otherhand,fluctuationsof the GPSsignalspassing
throughtheupperlevelsof theatmospheraremainly influencedoy temperature-inducetdrbu-
lence.Thereforefo avoid theproblemsassociatedvith humidity fluctuationsandalsoto derive
highverticalresolutioninformationaboutupperatmospheriturbulentstructuresit seemsnore
promisingto investigateGPSsignalfluctuationsasreceved by anotherearthorbiting satellite
(or by anaircraftin cruise)insteadof thosemeasuredby a ground-basedecever.



