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SUMMARY

Model Improvements for ITRF2013

From 2002 onward, the DORIS2.2 files, used systematically a
nominal value of the beacon frequency, rather than the actual
frequency. Hence, the partial derivatives in GEODYN must be
updated to allow for a correction (deviation) from this nominal
frquency. The change alters dramatically the scale of the series,
and removes sporadic jumps in the station height for some

We re-evaluated the performance of the non-conservative force
modelling for the all the DORIS satellites, by analyzing the
residual empirical accelerations (once-per-rev’s) for all the DORIS
satellites. The previous modelling was detailed by Le Bail et al.
(2010), while for Envisat we used the UCL model (Sibthorpe,
2006) for solar radiation pressure, together with a CNES-
supplied macromodel for atmospheric drag and planetary

The phase law for the Starec antennae was derived by the
CNES from measurements in an anachoeic chamber, whereas the
Alcatel antenna phase law is as specified by the manufacturer.
We compare in gscwd21 the application of the DORIS offset
and Center of Mass (COM), as well as the phase law (In
GEODYN, both must be applied in tandem). The impact on the
scale compared to gscwd20 is about + 5 — 10 mm between
2002 and 2013. There are smaller changes in Tz. We see a
systematic improvement in the positioning 2002-2004, due to
improved residuals of Envisat. For Envisat in this time period,

DORIS (Doppler Orbitography and Radiopositioning Integrated by Satellite) is one of the
fundamental geodetic techniques that contributes to the International Terrestrial Reference
Frame (ITRF). The data from DORIS also find a strong application in Precision Orbit
Determination (POD) for altimeter satellites such as TOPEX/Poseidon, Jason-1,
Jason-2, Envisat and Cryosat-2. At GSFC we have processed DORIS data for POD, and
for the ITRF, routinely submitting SINEX solutions to the IDS Combination Center in
Toulouse. In the context of the preparation for the next ITRF (ITRF2013), we have
conducted an intensive effort to improve the DORIS processing and deliver a new
complete SINEX series based on processing data from all DORIS satellite from 1993 to

A large number of improvements to DORIS processing have been implemented and tested. The previous
operational series (gscwd12) — which was derived from the standards used for ITRF2008 has been
updated. The updates include changes to the geopotential model, the ocean tide model, a priori station
coordinates to the macromodels for some DORIS satellites, and the import of new data provided by the
IDS for certain satellites and time periods. The most significant changes concern the application of the
estimation of a frequency correction for the DORIS sites — where there is a departure from the nominal

stations, as in the example below for Yarragadee (YASB).

In the plots below, g¢gscwd1l8 was the first series to
implement the correction for the frequency bias
modelling. The curvilinear pattern in scale evident in the
previous series, gscwd15, is removed.

radiation pressure. The SPOT-2, SPOT-3 performance (from the
OPR’s) were clearly outliers, and after re-tuning, the residual
OPR's were reduced. For Envisat, we corrected an error in the
orientation of the normal vectors of the solar array for the

frequency, and the application of both an Alcatel and Starec antenna phase law. Several interim
SINEX series were produced — including gscwd15, gscwd18 (first series with the frequency

2013. In this paper, we discuss the improvements that have been implemented in the GSC correction), gscwd20 (new baseline applying IERS2010 standards for the pole and solid Earth tide), macromodel. The results also showed increased OPR's associated the GEODYN-computed offset corrections seem superior to those
analysis center processing, which have been undertaken under the aegis of the DORIS gscwd21 (with application of the phase law). One further updated series is planned for delivery to the YASB estimated Up position (estimate-dpod2008) using Jason-2 DORIS with SPOT.-5 Jfter March 2012 — which was traced to supplied with the DORIS data.
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