Associate Analysis Centre

Department of Geomatics

Newcastle University

Newcastle, NE43 7RU

UK

P Moore

tel: +44 0191 222 5040

email philip.moore@ncl.ac.uk

Activities at Newcastle have continued to concentrate on the current altimetric satellites, TOPEX/Poseidon, ERS-2 and GFO as well as the GEOSAT mission in the 1980's. Applications include the computation of enhanced orbital positioning and stability of the altimetric range measurements. The group is also active within the ILRS Analysis Group to produce a combination solution of ILRS station.

Precise orbit determination of altimetric satellites are undertaken using Newcastle's FAUST software and all available tracking data. The latter includes Satellite Laser Ranging, DORIS (TOPEX/Poseidon), PRARE (ERS-2) and TRANET (GEOSAT). In addition the altimetry in the form of single (SXO) and dual (DXO) satellite crossovers is used as complementary tracking data. The use of dual crossovers between the relatively high orbit of TOPEX/Poseidon and the other lower altitude satellites allows the precision of TOPEX/Poseidon to be transferred to the other missions. Studies include gravity field tuning for ERS, TOPEX/Poseidon and GEOSAT/GFO using SLR, DORIS, and SXO data with the orbits connected through DXO data. Validation of the orbits is through the tracking residuals; analysis of correlated and anti-correlated orbit errors; and spectral analysis of DXO residuals in the Southern Ocean. Precise ERS-1 and ERS-2 orbits relative to the enhanced gravity field, AGM-98, are available for download. Further information, including the AGM-98 field and ERS orbits are available on http://geomatics.ncl.ac.uk/research/sg.htm.

Orbits for the altimetric satellites provide the independent measure required to convert the altimetric range to some reference ellipsoid as required for studies of sea level change. For such studies it is crucial that the altimetric measurements are free from spurious effects that otherwise will be aliased into the sea level change. Calibration of altimetry has been undertaken by comparison against in situ tide gauge data from the global network of tide gauges and/or by intercomparison between two altimetric data sets from concurrent or near concurrent missions. In particular, stability analysis of the NASA TOPEX altimeter and of ERS-1 have been undertaken by direct comparison against the tide gauge time series whilst ERS-2 has been inter-calibrated against TOPEX with the resultant signature corrected for the observed TOPEX drift. ERS, and TOPEX/Poseidon altimetry from the 1990's has also been connected with the earlier GEOSAT mission from 1985-89. Further details http://geomatics.ncl.ac.uk/research/projects/stab/stab.htm.

The last year saw the release of GFO altimetry to the wider scientific community. Prior to that, GFO SLR data was utilised to tune a macro-surface model for air-drag and solar-radiation pressure and to improve on the SLR retroreflector array to centre of mass offset. On incorporating SXO and DXO tracking into the GFO orbit determination it has been possible to analyse the altimetric sea-state bias, time-tag bias and relative range bias. GFO is providing precise tracking data which will enable further tuning of the Earth's gravity field at the GEOSAT/GFO inclination and altitude.

As a Global Network Associate Analysis Centre for the International GPS network we continue to produce very precise coordinate solutions for the global IGS network (see http://geomatics.ncl.ac.uk/research/global_geodesy.htm.). This rigorous approach is also being applied to combination of global SLR data to produce monthly station coordinates that are superior to the individual submissions from the ILRS Analysis and Associate Analysis Centres. 

