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ABSTRACT

The U.S. Navy GEOSAT mission provided the first long-term altimetric record for studies of ocean circulation, marine gravity/bathymetry and continental ice, from early 1985 through 1989. The GEOSAT Follow-On
spacecraft (GFO), launched in 1998, began continuous radar altimeter coverage of the oceans in 2000 and still returns data. By providing high quality altimeter data, GEOSAT delivered the first and only altimetric
measurements over the 1980’s. At the present, GFO supplements Jason, TOPEX/POSEIDON(T/P), and ENVISAT, providing a different synoptic sampling of the oceans with its 17-day ground track repeat cycle.
Altimeter crossover analysis suggests GFO and GEOSAT are capable of POSEIDON class altimetry, both showing crossover residuals averaging below 7.5 cm, with 5-cm orbit error the largest contributor to the
altimeter error budget. This study evaluates possible improvements to the recently released GEOSAT GGM02C GDR orbits and current GFO GDR orbits. POD model improvements include using model standards
consistent with the latest generation of GSFC reprocessed TOPEX and Jason orbits as well as re-estimated coordinates of the GEOSAT Doppler stations. Here, we summarize the current status of our effort.
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Overview: A progressive series of model improvements (Table 1) has achieved progressively improved orbits (Table 2). Even the early
pgs7727 orbits show a 4-5 cm radial error relative to TOPEX (Figure 1). Figure 2 shows differences between the GDR and updated (tvg, or
updated orbits that include GGMO02C, and Grace-derived annual terms of time-variable gravity to 20x20, and other improvements; See Table 1) . -
orbits, illustrating the need for consistency in a time series. Although GFO orbit error is driven by atmospheric drag over periods of high GF? ME"“"““.if'-ti"ﬂdﬂﬁfn—"'?f’f’f"“"’“E_f"“ | ! ——residuals (pgsT777h)
solar activity, the crossover residuals indicate radial error is below 4 cm over periods of solar quiescence (Figure 3). In recent analysis " O e
using the released GFO center of mass (COM) change history we have re-tuned the LRA (Laser Retroreflector Array) offset and Doppler
station positions. In addition, the Doppler station velocities were assigned the ITRF2000 values of neighboring GPS sites. Previously the
Doppler station positions were modeled without velocities. 14 6-day arcs spanning 2000-2006 were used to first re-tune the LRA offset,
and using the new LRA value to re-tune the Doppler station positions. The LRA adjusted 1-cm in both body-fixed x and y (Table 3). Table 4
shows the progressive improvement over the GDR orbit by a) including DOPPLER station velocities and the GFO COM history, b) re-
tuning the LRA, and c) re-tuning the Doppler station positions. In future analysis we plan to include more arcs for a better estimate of the
Doppler station positions and velocities. Spacecraft Status: The spacecraft was launched in 1998, and has been operational for seven years.
The s/c batteries in particular are showing signs of age and at present the spacecraft only acquires altimeter data on ascending passes that are not
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Figure 2. GDR-tvg orbit radial trends
estimated over 5x5 degree bins Figure 3. Crossover residuals and solar flux
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