GOCE SSTI L2 tracking losses and their impact on POD performance
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might be present, as the quality of the GOCE orbits seems to be slightly
AbStraCt reduced over the polar regions.

The GOCE satellite is equipped with a Satellite-to-Satellite Tracking  The striking correlation between the global distribution of ionospheric
Instrument (SSTI) consisting of a 12-channel dual-frequency  irregularities and L2 losses suggests scintillation effects might be
Lagrange GPS receiver connected to a helix antenna. This state-of- present. Analysis of the time derivative of the geometry-free
the-art instrument delivers high-quality GPS data with an almost  combination of GPS phase observations shows that unexpected L2
continuous 1 Hz data rate, which allows for very Precise Orbit  |osses occur during times of rapid ionospheric fluctuations. GPS
Determination (POD). satellites seen in cross-track direction are most affected by L2 losses.

Despite this good performance, the GPS receiver shows occasional
unexpected L2 tracking losses, which mainly occur close to the ACknOWIGdgmentS

geomagnetic poles and, to a lesser extent, also along the

geomagnetic equator. The number of unexpected L2 tracking losses  The authors acknowledge the European Space Agency (ESA) for the
varies in time and shows a seasonal pattern, as well as some  provision of the GOCE data. Significant parts of this work are financed
correlation with solar activity. Up to 3% of the observationdatacanbe  through ESA contract no. 18308/04/NL/MM for the design,

affected by these losses. Due to this relatively small number, the  development and operation of the GOCE Level 2 data processing
effect on the POD remains marginal. However, systematic effects  gystem.

Artist’s impression of GOCE, courtesy of ESA
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Missing L2 observations at the begin and end of a GPS satellite pass  This figure shows the unexpected L2 losses that occur in the middle of With only a relatively small amount (<3%) of observation data

are expected, due to receiver tracking technology and a lower carrier- a tracking pass in 1x1 degree bins using 20 months of GOCE data. affected by unexpected L2 losses, the impact on the POD is marginal.
to-noise ratio. However, L2 losses occurring in the middle of a satellite Most of these losses occur close to the geomagnetic poles, and to a However, systematic effects might be present, as the quality of the
pass are unexpected. The amount of these L2 losses variesin time. lesser extent alongthe geomagnetic equator. GOCE orbits seems to be slightly reduced over the polar regions.

Possible scintillations due to ionospheric irregularities and antenna characteristics?
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. The top left and middle figures show the correlation between
ionospheric disturbances and L2 losses for 10 tracked GPS satellites
i during a 12-minute period when GOCE flies over the North pole. The
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