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| AA combined EUREF weekly coordinatetime series

N. PANAFIDINA®

Abstract

Theaim of thisinvestigationisthe computati on of independent
combined weekly solutionfor coordinatesof EPN stationsusing
weekly solutionsof individual AnalysisCenters. Thediscussion
of possibleprocessing strategiesispresented. Weekly solutions
computed using one of these strategies are compared with the
official EPN solutions and with the solutions obtained in our
previous investigation.

I ntroduction

The European Permanent GPS Network hasbeen operating
for several yearsand coordinate time series of its stations
arewidely usedfor differentinvestigationsof crustal defor-
mations and relative site motions. But the official EPN
weekly solutions distributed in SINEX files reveal some
jumpsand systematic seasonal errorsand because of these
reasonswetry to obtainindependent coordinatetime series
suitablefor geodynamical researches. On thefirst stage of
thisproject original GPS observationsof sel ected subnetwork
were reprocessed using fiducial-free approach (MALKIN,
VoINov, 1999). But such away of reprocessing appearsto
be too cumbersome, so at the next stage of the project we
tried to obtain homogeneous coordinate time series based
on reprocessing of existing (official) EPN solutions.

We used strategy of removing of a priori constraints on
coordinates with further transformation w.r.t. ITRF2000.
The grategy of removing constraints can be found in
(BROCKMANN, 1996). It wasshown that obtained coordinate
timeseriesaremorestablethen official onesand most likely
are mostly free of seasonal errors.

In the present paper an attempt to compute independent
combined weekly solution using weekly solutions of
individual AnalysisCentersismade. Wepresent preliminary
resultsfor only onepossiblestrategy of combining solutions.
Several different approaches are under investigation and
are discussed here.

Processing strategy

Toobtain new weekly combined coordinatetimeseriesfirst
al individual weekly solutionsof different AnaysisCenters
were reprocessed in order to remove all stated constraints
onthe coordinates. For combining theseindividual weekly
solutions several approaches can be used. The first one
consistsof making asystem of normal equationsand solving
it in one step without any alowing for possible different
orientation of individual solutionswith respect toeach other.

Then this combined solution should be transformed to the
ITRF2000.

Thisprocedurewasapplied for datacovering the period of
about oneyear (from GPSweek 1010 to 1065). For deter-
mination of the transformation parameters all stations
presented bothinthel TRF2000 and inthe combined solution
wereused. Infigureswe present compari son between officia
coordinatetime series, oneobtained by removing congtraints
fromtheofficial one, and our combinedtimeseriesfor sites
Wettzell and Svetloe.

Another approach to combination of weekly solutions is
under investigation. It differsfromthe previous method by
taking into account parameters of transformation of each
individual solutionwith respect to combined one. Combina:
tioninthisway canbedoneby using strategy similar tothat
used by IERS.

Thethird possible way isto select first two solutions with
as many common stations as possible for a given week, to
transform one of them to another and then combine them
into one solution. Each next individual solution should be
transform to the existing combined one and then a new
combined solution should be computed. This method is
similar to "free chain method" used for compilation of star
catalogues.

Finally anew combined solution should be transformed to
the ITRF2000.
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Fig. 1. Coordinate time scrics for stations $VTL (on the left) and WTZR, (oo the right)
for EPN/ROB, de-constrained EUREF and new solutions, vertical compenent.



