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The Swiss Federal Office of Topography (swisstopo) has been building up and
operating the Automated GPS Network for Switzerland (AGNES) since 1998. The
final expansion of 29 permanently operating GPS tracking stations was reached at the
end of 2001. AGNES is a multipurpose network which serves as reference for
surveying, real-time positioning services, and for scientific applications (see Fig.1).

Fig. 1: Automated GPS Network in Switzerland (AGNES)

Since 2002, a service called swipos-GIS/GEO® (Swiss positioning service for GIS
and geodetic applications) is operational. The service allows positioning in the new
Swiss geodetic reference frame CHTRF95 with cm accuracy in real time.

The station Jungfraujoch is one of the AGNES sites. The GPS antenna is collocated
with the sensors of the ANETZ station of MeteoSwiss. During 2003, the station
operated very stably and only a few data gaps were registered for the days 108-111,
211, and 268.
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The monitoring of the station coordinates is one objective of the analyses. The weekly
repeatability in the horizontal direction (north, east) is of the order of 2-3 mm. The
determination of the height component is much weaker (see Fig.2). Compared to
other AGNES stations, these results are considerably poorer, but still of sufficient
accuracy. It is assumed that multipath effects and the surroundings (e.g. the Swisscom
installations) are responsible for the reduced performance.
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Fig. 2: Coordinate repeatability at the AGNES station Jungfraujoch

In the year 2003, the GPS data were analyzed especially for deriving zenith total
delay estimates in near real-time with a time delay of 1 hour 45 minutes for numerical
weather prediction. Since Feb. 2003, such estimates are available in real time with a
time delay of 1 minute.

Swisstopo and the Swiss partners MeteoSwiss and Institute of Applied Physics (1AP)
of the University of Berne contributed results to the project COST-716 which expired
in December 2003. More information can be found in the HFSJG Activity Report
2002. The web site http://www.knmi.nl/samenw/cost716/ shows the contributions of
a total of 9 European analysis centers.

The GPS-derived zenith total delay estimates are not yet routinely used by
MeteoSwiss for numerical weather prediction. In 2004, further assimilation tests are
planned for demonstrating the impact and the possible gain due to the additional GPS
information. Nevertheless, the different contributions are compared on a routine
basis: Fig. 3 shows the different estimates for station Jungfraujoch for the time period
at the end of 2003. The offset of the prediction by MeteoSwiss can be explained by
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the use of a different mesh point in the numerical weather prediction model aLMo
(alpine local Model).
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Fig. 3: ZTDs of AGNES station Jungfraujoch

All results presented here are updated on a weekly or hourly basis. They can be
viewed under http://www.swisstopo.ch/en/geo/pnac_results.htm.

A special validation campaign using water vapour radiometers on stations Jungfrau-
joch, Zimmerwald and Berne took place in September 2003. See the report by
UniBW Munich (this volume).
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