EUREF2003 Symposium,  June 4, Toledo, Spain

EPN Special Project on
“Coordinate time series
. analy5|s” '
_Status and resuits

AMBRUSKENYERES
FOMISatellite Geodetic Observatory

Hungary



PRIMARY OBJECTIVE:




THE CONCEPT
OF ‘COORDINATE’ TIME SERIES:
RESIDUALS OF A SEES OF 7 PARAMETER
HELMERT TRANSFORMATION BETWEEN A

COMBINED MULTI-YEAR AND THE CONSECUTIVE
EUREF WEEKLY SOLUTIONS

WHY?

GLOBAL EFFECTS (ORBIT, REFERENCE FRAME CHANGES,
ANNUAL PERIODICITY)

AND

A PRIORI CONSTRAINTS ARE ELIMINATED.



SINEX and. STANDARD
COORDINATEFIME-SERIES
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SERIES OF THE HELMERTFROTATION
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SOURCES OF COORDINATE AND
VELOCITY INCONSISTENCIES

SHORT OBSERVATION HISTORY
ANTENNA CHANGE [RAMO, KLOP]

ANTENNA PROBLEMS [HERS, BZRG]
(ANNUAL) PERIODICITY [HFLK, RAMO]

TECTONIC ACTIVITY [ANKR, TUBI]

CHANGES IN PROCESSING STRATEGY
MONUMENTATION WEAKNESS




ANTENNA:CHANGE I:

RAMO_207035001
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ANTENNA (RADOME)CHANGEI
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ANTENNA.PROBEEMS-I.

HERS_13212M007

£
il

| i
W, e

E—'\':' EﬂEt—Ci:]l'ﬂFﬂﬂEﬂ!l ;

i I_Ip-u::u:rnpunent

F | |...|...|...!|..|..|..:.|...| |'|||||||!|r
o G P P P P PP P PGP PR R RS Py
EPNCE/C.Bruyninx, G.Carmpentier GPS Week Fri May 23 02:17-47 2003




ANTENNA.PROBIEEMS
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Friday 23 (21748 2003

GPS Week
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TECTONICACTIVITY —

NONLINEAR VELOCITY DEVELOPMENT

TUEI_20806M001
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CHANGES IN:PROCESSING - STRATEGY

DELF_13302M004
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THE TOOL.:
MODIFIED-VERSION OF-BERNESE V4.2

ADDNEQ PROGRAM..

«~ VERTICAL AND HORIZONTAL ANTENNA
EXCENTRICITIES ARE HANDLED TOGETHER

- JUMPS AND VELOCITIES ARE ESTIMATED ON
A UNIFORM MANNER —

« THE OUTLIER PERIODS AND JUMPS ARE

STORED IN THE BERNESE STACRUXREPN
FILE



OFESEL CORRECTION
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OUTLIERTETITMINATION
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THE PRODUCT:

TABLE.QE-€ORRECTIONS
L_JUMPS-

UNCERT.

STATION [IN/E/UP]| CAUSE
[mm]

EQUIP.

KARL N CHANGE

0.5

E = 0.5

= 1.5

EQUIP.

CHANGE 03

0.3

1.8




ESTIMATED HORIZONTAL VELOCITIES
wrt and




ESTIMATED HEIGHT=VELOCITIES




HEIGHT.COMPONENTVELOCITY.
COMPAREDTO VLEBI

Vertical velocities VLBI and GPS

= VLBIOSO

= VLBICNR

m VLBIBKG

0 GPS SOPAC
o GPS JPL

m GPS EUREF

Ny Onsala Effelsberg Wettzell Madrid  Villafranca ebes
Alesund (ESA GPS)




STANDARDTAIME SERIESIOF NYAL
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HEIGHT.COMPONENTVELOCITY.
COMPAREDTO VLEBI

Vertical velocities VLBI and GPS

= VLBIOSO

= VLBICNR

m VLBIBKG

0 GPS SOPAC
o GPS JPL

m GPS EUREF

Ny Onsala Effelsberg Wettzell Madrid  Villafranca ebes
Alesund (ESA GPS)




STANDARD AND
IMPROYVED TS-OK

ONSA_10402M004 ONSA_10402Mo04
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STANDARD AND
IMPROVED TS OK
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COMPARISON-WITH
EENNOSCANDIAN-UPLIE] RATE




SUMMARY

1 HE HOMOGENEITY OF THE TIME SERIES IS
DISTURBED AT LARGE PORFION OF THE SITES
MAINLY DUE TO FECHNIGAL DIFFICULTIES

T HE ESTIMATED VELOCITY PARAMETERS
ARE SENSITIVE TO OUTLIERS, JUMPS -~

(C ORRECTIONS'ARE NECESSARY TO AVOID

BIASED REFERENCE COORDINATE AND
VELOCITY ESTIMATION



SUMMA RY=continued...

A RETROSPECTIVE ANALYSIS BACGK TO 1996
HAS BEEN PERFORMED

A CORRECTION TABLE WITH JOMPS AND
OUTLIERS HAS BEENPRODUCED

THE ESTIMATED VELOCITIES ARE SHOWING

SIGNIFICANT- IMPROVEMENT, ESPECIALLY
FOR THE UP. COMPONENT

1 HE WORK WILL BE CONTINUED WITH
SPECTRAL ANALYSIS



FULUREPILANS

INDEPENDENT VELOCI—T.Y 'SOLUTIONS
CONTRIBUTION TO ITRF REALIZATIONS

C ONTRIBUTION TO THE DENSIFIED ETRS89
VELOCITY SOLUTION

SPECTRAL ANALYSIS -



