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Meteorological parameters: Meteorological parameters: 
stations positionsstations positions

EPN stations with

meteorological 
sensors 

synoptic stations  
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Meteorological parameters: Meteorological parameters: 
ssourcesources, , yearyear 20062006

– meteo sensors mounted close to GPS 
antena

• pressure: 0.3 – 0.5 hPa
• temperature: 0.3 – 0.5 0C  
• humidity: 3 - 5%

– National Meteorological Services (working 
in the WMO network)

• pressure: 0.2 hPa
• temperature: 0.2 0C
• humidity: 2%

– GPT model 
• pressure: 5 hPa
• temperature: 3 0C
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Meteorological parameters Meteorological parameters 
in different climatic zonesin different climatic zones
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Meteorological parameters Meteorological parameters 
in different climatic zonesin different climatic zones

mountainmountain

SNECSNEC

with continental with continental 
influences warminfluences warm

TRABTRAB

with continental with continental 
influences frigidinfluences frigid

SVTLSVTL
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Meteorological parameters:Meteorological parameters:
data interpolation comparison and calibrationdata interpolation comparison and calibration

position of pressure sensor

GPS antenna position

13 m 
position of synoptic station

GPS antenna position

124 m 

„mean sea level”

16 m 

compensate for synop
station vertical distance

compensate for 
recalculation to mean sea 

level on some synop
stations
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Meteorological parameters:Meteorological parameters:
data interpolationdata interpolation,,comparison and calibrationcomparison and calibration

interpolate to
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station 
vertical 
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compensate for 
recalculation to 
mean sea level 
on some synop

stations

compensate
for sensor

displacement

calculating 
corrections

24h 
average

correcting 1 
hour 

observations 
with mean day 

difference 
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GPT

model values 
(p,T)

plotting

Meteo labs on 
GPS stations
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synoptic stations

Model

30SNEC

30BISK

60GOPE

300WROC

meteo files
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Meteorological parameters: Meteorological parameters: 
results of calibrationresults of calibration

0.65-0.090.50-2.08ista

0.420.170.490.91joz2

0.740.701.92-0.94kraw

0.510.650.51-0.02hert

0.430.630.500.09hers

0.570.790.740.98wroc

0.680.650.580.06gaia

1.14-0.660.87-0.25eusk

0.420.100.33-0.02delf

0.870.170.370.46casc

1.030.791.2723.95bisk

0.450.120.48-0.92ptbb

0.340.350.472.33pots

0.560.200.000.69mate

0.710.541.16-0.52wtzr

0.340.100.41-0.22karl

error temperror temp
((00C)C)

bias tempbias temp
((00C)C)

error presserror press
((hPahPa))

bias pressbias press
((hPahPa))

stationstation

0.65-1.130.42-0.12nico

0.710.111.03-0.98gope

0.49-0.230.790.24warn

0.320.300.67-0.02tubo

0.310.080.56-0.66trab

0.930.510.622.15svtl

0.700.150.91-0.33sofi

0.370.210.39-0.07snec

0.330.300.300.42sass

0.540.48NaNNaNreyk

0.850.170.57-0.72mets

0.381.750.530.47pdel

0.410.330.37-0.22orid

0.130.040.37-0.35helg

2.38-0.3811.277.57lama

data with bias above data with bias above 
1 1 hPahPa or 1 or 1 00CC

Bias Bias is a mean difference between calibrated and not calibrated data

ErrorError is a standard deviation of difference between calibrated and not calibrated data
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Problems: Station listProblems: Station list
Using the list of coupled meteorological and GPS stations „Surface meteo

observations from the European Centre for Medium – Range Weather 
Forecasts (ECMWF) for the STARTWAVE atmospheric water database”
Stefan Wacker

• very useful

• sometimes with mistakes (HERT, PTBB, REYK):

The height of GPS point The height of GPS point ––
ellipsoidal not ellipsoidal not mslmsl (as stated)(as stated)
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Problems: Problems: EPN EPN stationsstations log fileslog files

Height Different to Ant : measurement not unified (examples): KARL, 
HERS, DELF, TUBO, GOPE

Data Sampling Interval: information about values

KARLKARL TUBOTUBO

HERSHERS
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unnecessary units after values – problems with data reading:

showing sensor but not transferring data to EUREF data center:

Problems: Problems: EPN EPN stationsstations log fileslog files

GAIAGAIA

UNPGUNPG
log filelog file BGK  data center BGK  data center sitesite

log file construction descriptionlog file construction description

??
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huge data gaps on some stations: NSSPNSSP

Problems: EUREF stations Problems: EUREF stations 
meteorological data meteorological data 
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Problems:  EProblems:  EPNPN stations stations 
meteorological datameteorological data

sensor damage (BISK)

sensor probably under temperature strong influence (LAMA)

BISKBISK

LAMALAMA
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Problems: Synoptic stations dataProblems: Synoptic stations data

missing data on NOAA server or OGIMET (examples):
– 12374  - Legionowo

– 17130  - Ankara,

– 37789  - Yerewan

recalculation to mean sea level not always successful – POTS, WROC

POTSPOTS WROCWROC



EUREF 2007 SYMPOSIUM LONDONEUREF 2007 SYMPOSIUM LONDON 16/24

Problems: otherProblems: other

PDEL PDEL -- temperaturetemperature NICO NICO -- pressurepressure
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TroposphericTropospheric DelayDelay: : SourcesSources

EUREF ZTD: weekly mean solution from all EPN LAC’s
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ZTD based on the local meteo: Saastamoinen model:
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TroposphericTropospheric DelayDelay: : ComparisonComparison

WROCWROC:: year 2006year 2006
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TroposphericTropospheric DelayDelay: : ComparisonComparison

GOPE :GOPE : year 2006year 2006
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TroposphericTropospheric DelayDelay: : ComparisonComparison

SNEC :SNEC : year 2006year 2006
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TroposphericTropospheric DelayDelay: : ComparisonComparison

BISK :BISK : year 2006year 2006



EUREF 2007 SYMPOSIUM LONDONEUREF 2007 SYMPOSIUM LONDON 22/24

ConclusionConclusion

31 EPN stations (from all number of 184) transferring meteorological 
data to Data Centres. Some station have problems with sensors 
(BISK, LAMA);

Most of the station logs are not easily for automatic reading and the 
log’s files need unification;

Problems with height measurements on synoptic stations (pressure
bias POTS, NICO, WROC);

Pressure data accuracy varies from almost zero bias and 0.2 hPa
error to bias 24 hPa on BISK station and error 11 hPa on LAMA 
station;

Temperature data accuracy varies from almost zero bias and 0.1 0C 
error to bias 1.75 0C on PDEL station and error 2.4 0C on LAMA 
station;

Some biases have unclear source (NICO, PDEL) and need to be 
investigated in the future.
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Thanks for your attentionThanks for your attention


