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Turbulenceat theupperlevelsof theatmosphereis apoorlyunderstoodphenomena.This is due
in part to a lack of observationsaswell as fundamentalquestionsregardingthe mechanisms
thatproducetheturbulence.This lack of understandingandreal-timemeasurementsis directly
reflectedin thesignificantimpactthat turbulenceencountershave on commercialair transport
operations.According to the US National TransportationSafetyBoard (NTSB) and Federal
Aviation Administration(FAA) data,turbulenceis the leadingcauseof in-flight accidents,in-
juring many hundredsof passengersandflight attendantsandresultingin a financialburdento
USair carriersat thelevel of anestimated150Mdollarsperyear. Theonly routineinformation
availableaboutupperlevel turbulenceis derived from pilot reportsof turbulenceencounters.
Over theoceansandotherremoteregions,eventheseobservationsaresparse.Betterobserva-
tionsof upperlevel turbulencewould surelyleadto betterturbulenceavoidancestrategiesfor
commercialaircraft,andwouldalsoleadto abetterunderstandingof thiscomplex phenomenon.
Onenovel sourceof datathat hasbeenusedto obtainhigh-resolutionvertical profilesof the
upperatmosphereis GPSto Low EarthOrbiting (LEO) satelliteoccultations.GPS-LEOexper-
imentshave alreadyproventheviability of this techniqueto derive meantemperatureprofiles,
geopotentialheightdata,andtheusefulnessof thesein initializing NWPmodels.Someattempts
havebeenmadeto derivestatisticsof thefluctuatingcomponentof theGPSsignalaswell, byus-
ing ground-basedreceivers.However, GPSdatawhenreceivedat thegroundis characterizedby
stronghumidityfluctuationsin theboundarylayer, makingit difficult to separateoutsignalfluc-
tuationsdueto turbulencefrom naturalhumidity fluctuations.Furthermore,astheGPSsignal
is apath-integratedvalue,from asinglereceiver, it is almostimpossibleto identify wherealong
thepaththeturbulenceis occurring.On theotherhand,fluctuationsof theGPSsignalspassing
throughtheupperlevelsof theatmospherearemainly influencedby temperature-inducedturbu-
lence.Therefore,to avoid theproblemsassociatedwith humidityfluctuations,andalsoto derive
highverticalresolutioninformationaboutupperatmosphericturbulentstructures,it seemsmore
promisingto investigateGPSsignalfluctuationsasreceivedby anotherearthorbiting satellite
(or by anaircraftin cruise)insteadof thosemeasuredby aground-basedreceiver.


