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Background

e Since 1996 the EPN has been processed by the numerous Analysis
Centres according to defined standards:

— Correction models

* Antenna calibration models (radome neglected), troposphere, solid earth tides,
ocean loading etc.

— Processing strategies

» Elevation dependent weighting, elevation mask, ambiguity resolution strategy
etc.

— Reference Frame realisation
* Orbits and coordinates in different realisations of the ITRS

* Result:
— Coordinates depend on correction models, reference frames, analysis
— Inconsistent time series of coordinate changes => incorrect velocities
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Time Series of Position Changes
Station Wettzell

WTZR_14201M010 (ITRS)

1596 1957 1548 1953 2000 2001 2003 2004 200 F 1]
100§ 1 = =i | I | I | | [ == {100

—"__.—‘I"/‘— I I 50
i i i i 25

-75

100
5
20
25

.75
-100

201 - | - | 5 | | 5 | L ]eo
ol - = ; 5 ; | a e A
. i :'l.-—hp‘_\r\—"i"""‘,.‘ ;'H ;:4:#.:, {J
' i : -10

= | ;

E Wi —
—_— : | : | : | : .
200 - - Up-compopent | : ! : : : : : 20
850 900 850 1000 1050 1100 1150 1200 1250 1300 1350 1400
GPS WEEK

EPNCB Tue May & 16:38:20 2007

http://www.epncb.oma.be/

EUREF Symposium London 2007



Aim of the Reprocessing

 Compute consistent coordinates and velocities over the
entire time (1996-2005, 10 years)

* Procedure
— ldentical analysis strategy
— The same reference frame realisation (IGb00)

— The same correction models
» Absolute PCV, earth tides, ocean loading, etc

— Software package (BERNESE 5.0)

e Realisation

— Use reprocessed orbits and EOP’s of the group
Rothacher/Dietrich (GFZ, TU Dresden and TU Munich)
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The Reprocessed Network
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 QOver the past 10 years 92
stations were included

« But only 62 stations cover at
least 3 years of data

» Dally solutions were processed
using BERNESE 5.0
— Troposphere: one estimate

every two hours, one gradient
per day

— Abs. PCV for SV and ground
antenna (additions from the
GEO++ database)

« Data were processed on three
PENTIUM IV computers (OS:
Debian Linux)
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Network Characteristics of the BEK
Subnetwork
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Achieved repeatabilities of the daily
solutions:

North: 2.0 mm
East: 2.2 mm
Height: 5.1 mm
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This Study:

Jump on 18 Aug., 2003
North: -11.9 mm

East: -5.7 mm
Height: *

EPN Times Series
Monitoring:

Jump on 18 Aug., 2003
North: -12 mm

East:. -4 mm

Height: *
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Discontinuities in Times Series
(Trend Removed)
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Periodicities and Frequent Antenna
Changes

Change of antenna
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Removal of Jumps and Periodicities
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First Results

* Discontinuities due to reference frame changes are not
detectable

« Discontinuities caused by antenna changes are mostly
still visible

— Type mean absolute PCV do not describe the antenna behaviour
completely

— Obviously there is more then just the absolute PCV describing
the antenna characteristics

— Estimated coordinates are probably biased by a certain
unknown effect (“near field”)

* Only some stations show a seasonal behaviour
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Estimation of the velocity field

e Coordinates and velocities were estimated applying
ADDNEQ?2 using the daily solutions (3643 normal
equation files)

e Qutliers and jumps had to be removed in an iteration
(several ADDNEQ2Z runs were necessary)

e Coordinates and velocities were constrained using a
minimum constrain condition for

— Translation and rotation
— BRUS,GRAS, ONSA, VILL, WTZR, ZIMM.
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Velocities have changed only
very little for IGbOO sites

(<1 mm/a)

Outlier detection limit:
— North: 15 mm
— East: 15 mm
— Height: 20 mm

More then 2500 outliers have
been detected and were
removed in the final ADDNEQ2
run
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_ A priori Estimated | Correction

Station
[mm/a]

Up -0.9 -0.2 0.7

BOR1 North 13.8 13.2 -0.6

East 20.7 20.5 -0.2

Up 12 0.1 -1.0

BRUS North 14.1 14.1 0.0

East 18.0 18.0 0.0

Up 1.0 0.1 -0.9

NICO North 14.1 13.9 -0.2

East 18.9 18.8 -0.1

Up 0.6 0.9 0.3

ONSA North 13.9 13.6 -0.3

East 17.2 17.2 0.0

Up -0.3 -0.5 -0.2

VILL North 155 154 -0.1

East 195 195 -0.0

Up 0.3 11 -15

WTZR North 14.5 14.5 0.0

East 204 20.6 0.2

London 2007




Horizontal Velocity Field
(ETRS)
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Vertical Velocity Field
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Conclusions

e A consistent set of coordinates has been estimated
using 10 years of data (not yet final)

e Jumps in the time series are still mainly caused by
antenna changes

e Each coordinate set is still biased by unknown sites
effects (multipath, near-field effects etc.)

e This work still needs to be continued:

— New tropospheric models should be applied and tested
— High frequency effects are still not investigated
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