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Å Introduction to the project TRain
ÅProject triggeredby PhDof Matthias Aichinger-Rosenberger at TU Vienna
ÅOneconclusionof PhD: Retrievalof ZTD observationsbasedon GNSS receiveron movingtrains worksreasonably

well
ÅStart of project in September 2020

Å ZTD observationsfrom movingtrains
ÅData set for a 4 weeksperiod in autumn 2021 was provided in summer2022
ÅHowdo data look like? Howmanytrains per day, how is the coverage?
ÅUsageof train data in AROME-RUC
ÅAnalysis of data/fg-departuresto apply biascorrection

Å Case study (on-goingwork)
ÅImpact of train basedobservationson AROME-RUC forecasts
ÅEvaluation of different setups

Å Conclusions/Outlook



Motivation ïProject history

Å PhDat TU Vienna from Matthias Aichinger-Rosenberger dealt with the retrieval of ZTD data from GNSS-receivers on 
trains

Å Major challenges havebeenan appropriatepre-processingand outlier detection of the data, and sinceonly single-
frequencyobservationsareavailablea specialtreatment of the ionospherehasto be implemented. (PhD-thesis 
availableonline: https://repositum.tuwien.at/bitstream/20.500.12708/17044/1/Aichinger-Rosenberger%20Matthias%20-%202021%20-

%20Tropospheric%20parameter%20estimation%20based...pdf)
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Courtesyof Matthias Aichinger-Rosenberger Courtesyof Matthias Aichinger-Rosenberger

3 out of 4 investigatedcases
showedhigh correlation with
ERA5-ZTD data

In onecasethe observationswere
uncorrelatedwith ERA5 for parts
of the track.
Couldalso be causedby
errorenousERA5 dataé.

Exampleof goodcasesBad case



Motivation ïProject history

Å Approx. 1500 Trains (freight and passenger trains) of federalrailway companyequippedwith GNSS receiversand the
numberwill evenincreasein the next years

Å ZTD profileswith high resolution in spaceand time canbegenerated-> Potential to increase the number of ZTD 
observations

Å Project started September 2020and was prolonguedto August 2023
Å Delay in deliveryof train basedobservations, data for onemonth period from Sep/Oct2021 wereprovided in summer

2022
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Source: OEBB 2017
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Observation data set

Å Data period from 9.9.2021 to 16.10.2021 with approx. 10 trains per day
Å Rawdata with 1 secondtime resolution, but processeddata areaveragedto 1 minute to reducenoisein the

observations
Å Trains areidentified by a unique ID, trains areoperating in the same areathroughout the period but not necessarily

everydayon the exactsame track
Å Trains arenot operating for the wholeday, somehavebreaksor operateonly for a limited time (train020)
Å Sometrains arecirculating betweentwo cities with remarkableheight differences(train011)

Å Question: Howdo biasbehaveif train operatesin highly orographicterrain? Howto apply biascorrection?


