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Site-dependent effects are important and limiting factors in high-accuracy GNSS positioning. Electrical coupling between the antenna and its near-field environment changes
the characteristics of the antenna from what has been determined in e.g. absolute robot calibration.

Lantméteriet has started in-situ station calibration of its permanent reference stations, SWEPOS™. The station calibration intends to determine the electrical centre of the
GNSS antenna, as well as the PCV (phase centre variations) when the antenna is installed at a SWEPOS station. One purpose of the calibration is to examine the site-
dependent effects on the height determination in SWEREF 99 (the national reference frame). Another purpose is to establish PCV as an alternative or complement to absolute
calibrations of the antenna-radome pair.

Initial tests were performed in 2008. The station calibration campaigns started in 2009 and continued in 2010. Here we present results of the site-dependent effects on heights
as well as PCV.

Surveying

We use three well calibrated antennas on tripods as references. Microwave
absorbing material (Eccosorb®) is installed in order to reduce multipath from the
ground. The reference antennas are placed on markers in a local network
surrounding the concrete pillar where the CORS antenna is installed. The height
differences are determined to sub-mm using terrestrial methods. Each campaign
lasts five full 24 h sessions.

GNSS Processing (to find height bias)

The magnitude of the bias from site-dependent effects
is dependent on the processing strategy including the
used frequency, elevation cut-off angle and antenna
models.

Different processing strategies have been applied, but
here the results from processing with 10° elevation cut-
off angle and L3 (ionosphere-free linear combination)
with estimation of troposphere parameters are presen-
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Looking for phase centre variations (PCV)

We try to find the residual part of the PCV that we assume to be a
consequence of installation of an antenna to its foundation. This
residual PCV may cause height bias and bias in troposphere estimates.
Eventually we would like to establish a site or monument specific PCV
correction to be able to improve the use of GNSS observations from
our existing permanent stations.
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(at least above 15° elevation).
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