GNSS orbit validation using SLR observations at CODE
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INTRODUCTION SIGNALS IN SLR RESIDUALS TRACKING THE FULL GLONASS CONSTELLATION

SLR observations to GNSS satellites provide an inde- In Fig. 3 it appears that the signal contained in the Herstmonceux (7840) started in Dec. 2009 to track the
pendent validation of the orbits determined from residuals of the European sites (7810, 7839, 7840, full GLONASS constellation, and a few other SLR
microwave observations, thus, allowing us to assess 7845, 7941, 8834) is shifted compared to that of the stations followed since mid of 2011. The statistics on
the quality of the GNSS orbits. We have GPS orbits for Australian sites (7090, 7825). Therefore, we looked at SLR residuals starting Dec. 2009 is given in Tab. 1
the time span 1996-2012 and GLONASS orbits for the the residuals depending on the tracking time (Fig. (bottom). We can see that the RMS for the newer

time span 2003-2012 at hand which were generated 4+5): A dependency on the tracking time is present, satellites decreased, which must be attributed to the
with the latest models (e.g., IERS Conventions 2010, and in most cases the daylight data shows a larger bias denser GNSS network for orbit determination and an
|IGS08 reference frame and antenna modelling). than the night-time data. This dependency is, improved analysis strategy for GLONASS data.
Both GPS satellites carrying Laser Reflector Arrays however, not pronounced in the same way for all Another point of interest is the comparison of coated
(LRAs) are tracked by the SLR sites, but only 3-6 selected stations and for all satellites: For R15-716 the and un-coated corner cubes of the laser reflector
GLONASS satellites are tracked at the same time. Fig. 1 residuals show a clearly different bias for the daylight arrays (LRA): The un-coated LRAs are marked green in
shows the timescale for those GLONASS satellites data than for the night-time data for all stations. For Tab. 1. It seems that the mean bias becomes larger for
included in the official ILRS tracking scheme. R11-723 thedependencyis notas obvious. un-coated cubes (i.e., a similar order of magnitude as
From Fig. 4 we see that the bias between day- and for GPS), but the RMS decreases. As soon as longer
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(including ERPs) were kept fixed and the SLR station 714 [ R17/23 | 1448 -11.55 54.59 (7810, Zimmerwald) and an Australian (7090, Yarragadee) station.
coordinates were introduced from SLRF2008. No _ Colorcode=localtime.
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Fig: 2: SLR residuals to microwave-based orbits and SLRF2008 station coordinates for selected satellites. GLONASS satellites of the same orbital plane.
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