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Assimilation of train basedZTD
observations in AROMERUC
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A Introduction to the project TRain
Projecttriggered by PhDof Matthias AichingetRosenberger at TU Vienna

Oneconclusionof PhD Retrievalof ZTDobservationsbasedon GNS$eceiveron movingtrains worksreasonably
well

Start of projectin September 2020

A ZTDobservationsfrom movingtrains
Datasetfor a 4weeksperiod in autumn 2021 wagrovidedin summer2022
Howdo data look like? How manytrains per day, how is the coverage?
Usageof train datain AROMIRUC
Analysisof data/fg-departuresto apply biascorrection

A Casestudy (on-goingwork)
Impact of train basedobservationson AROMIRUCorecasts
Evaluationof different setups

A ConclusiongOutlook
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A PhDat TU Vienndrom MatthiasAichingeeRosenberger dealtvith the retrieval of ZTDdata from GNSSeceivers on
trains
A Major challenges havebeenan appropriate pre-processingand outlier detection of the data, and sinceonly single-
frequencyobservationsare availablea specialtreatment of the ionospherehasto be implemented. (PhDthesis

availableonline: https:/irepositum.tuwien.atbitstream/20.500.12708/17044/1/Aiching@psenberger%20Matthias%26202021%20
%20Tropospheric%20parameter%20estimation%ZObaqw.).
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3 outof 4 investigatedcases
showedhigh correlation with
ERASTDdata

In one casethe observationswere
uncorrelatedwith ERASor parts
of the track.

Couldalsobe causedby
errorenousERASlataé .

Exampleof good cases
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Motivation T Project history

A Approx 1500 Trainsf(eight and passengettrains) of federalrailway companyequippedwith GNSSeceiversand the
number will evenincreasein the nextyears

A ZTDprofiles with high resolution in spaceand time can be generated->Potential to increase the number of ZTD
observations

A Projectstarted September 202@Gind wasprolonguedto August 2023
A Delay indeliveryof train basedobservations data for one month period from Sep/Oct2021were provided in summer
2022
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A Dataperiod from 9.9.2021to 16.10.202With approx. 10trains per day

A Rawdata with 1 secondtime resolution, but processeddata are averagedto 1 minute to reducenoisein the
observations

A Trainsareidentified by aunique ID,trains are operating in the sameareathroughout the period but not necessarily
everyday on the exactsametrack

A Trainsare not operating for the whole day, somehavebreaksor operate only for a limited time (train020)

A Sometrains are circulating betweentwo cities with remarkableheight differences(train011)

A Question Howdo biasbehaveif train operatesin highly orographicterrain? Howto apply bias correction?



