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APPROACH

IntegratedWater Vapour(IWV) derived from measurementsy ground-basedlobal PositioningSystem
(GPS)stationshave beenusedin assimilationexperimentsatthe Deutscheietterdiens{DWD). TheGPS
network usedfor the experimentsconsistof 76 stationdocatedin Germary andin the NetherlandsHalf-
hourly GPSdataareprocesseth nearrealtime by the GeoForschungsZentrufGFZ) andassimilatednto
thenon-tydrostaticlimited areamodelof DWD, namelythe Lokal Modell (LM). Thehorizontalandverti-
cal resolutionof the LM usedin this studyis 7 km and35 levels. The dataassimilationschemeof LM is
basedn nudgingtowardsobsenrations.At presenthe LM analysiss producedwith a continuousassimi-
lation gscle using obsemtions from synoptic stations, radiosondes and aircraft.
Themethodchoserfor theassimilationof GPSdataconsistsn relaxingthemodellWV valuestowardsthe
obseredones A “pseudo-obsemd” profile of specifichumidity basednthe obseredIWV andtheverti-
cal structureof the model humidity field is derived andthen nudgedat eachsingle vertical level of the
model.

DATA

Two assimilationexperimentsGPSandCNT, with andwithout GPSdatarespectiely, wererun duringthe
periodfrom 17 to 25 August2001.Two 24 hourforecastavere producedevery day, startingfrom the 00
UTC and12 UTC analysisof the experimentsUnstable stormyweatherconditions,with a strongsouth-
westerlycirculationwere prevailing in CentralEuropeuntil 19 August,andthis wasfollowed by a more
stableperiodwith a weakantigyclonic circulation. The periodwas selectecbecauseéhe LM did not per-
form well in forecasting precipitation.

RESULTS
The assimilationexperimentsconfirm thatthe model IWV s relaxed towardsthe GPSIWV successfully
duringthe assimilationcycle. For instancethe rms of the differenceobsened minusanalyzedWV at 00

UTC is reducedrom the CNT valueof 2.6 kg m™ to 1.1kg m in the GPS.The forecastf the experi-
mentshave beenverified againstthe GPSIWV obsenrationsthemselesandagainstupperlevel obsena-
tions from radiosondesBoth comparisonshav that the assimilationof the additional GPSdatahasan
effect within a forecastrangeof up to 15 hours.The rms error of the 12 hour forecastgstartedfrom 00

UTC) aguinstGPSIWV obsenationsis 2.2 kg m2 for the GPSexperiment,0.3kg m2 smallerthanthe

CNT forecast.

The verificationagainstradiosondesbsenationsindicatespositive impactof GPSin the 12 hourforecast
of humidity, temperatureandwind, neutralimpacton the geopotentialandneutralimpacton all variables
after24 hours.Figurel shavs theresultsfrom the upperair verificationof relative humidity andtempera-
ture for the 12 hour forecastg15 cases).The improvementin the humidity rms error is mostly concen-
tratedbetweerB00and600hPaandit is in theorderof 2% relative humidity (10%improvement) A minor

improvementis alsodetectablén theforecasiof temperature@ndwind velocity. The meanerror of therel-

ative humidity is slightly largerfor the GPSexperiment.This canbe relatedto a slight positive biasof the

GPSdata(0.6 kg m2 for August2001with respectto the LM analysis).t is interestingto mentionthat



mostof the improvementoccursin the periodafter 19 August. The absenceof GPSstationsupwind,i.e.

south-west of Germarcan be one cause of the little impact during the first spell.

An evaluationof theresultshasalsobeenmadecomparinganalysesndforecastof precipitationwith sur-

faceobserationsandradarimages.The signalin the precipitationanalysisfieldsis mixed, with the GPS
dataimproving somebadcasesut alsotendingto deteriorateéhe analysisin someareaswithout precipita-
tion. The overall impacton the precipitationforecast(6 to 18 hourrange)is neutral.In mostof the cases
theassimilationof GPSdatadoesnot considerablychangehe performancef themodel.However, in few

cases a small impactas found, not alays positie.

Furtherwork hasto be dedicatedo thetuningof GPSIWV nudging,especiallyto understandndcorrect
casef negative impact. For example,information on cloudinesscould be usedto improve the vertical
distribution of the influenceof theintegratedvalue.Investigationson a possiblebiascorrectionof the GPS
data are also required.
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-l Figure 1. Impactof the assimi-
I I lation of GPS data on the 12
e S T hourforecasffit to obsenations.
The mean error (left) and the
root meansquare(right) of the
experiment with GPS data
(dashedcurves) and of the con-
trol (solid curwes) are shoved
for relative humidity (top), tem-
perature (middle) and wind
velocity (bottom). The statistics
have beencomputedor 15 cases
= using data from radiosondesn
Germaly and surroundings.
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