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ABSTRA

The stability and accuracy of the altimeter satellite orbit through time is essential for altimeter analysis. One component of dynamic orbit modeling that has emerged as a critical issue is the
best parameterization of time-variable gravity (TVG) for application to precision orbit determination — in particular how TVG can be applied consistently over the entire span of the altimeter
satellite data record. We consider several alternative parameterizations and test their implementation on TOPEX, Jason-1, Jason-2, GFO-1 Envisat and Cryosat-2.

Although the GRACE mission supplies weekly, ten-day, or monthly solutions routinely to varying resolutions, these high-resolution snapshots are only available since the start of the GRACE
mission. Other time-variable gravity solutions based on SLR+DORIS processing of various satellites can extend the time series backward in time but only provide estimates of the low degree field,
for example to 4x4 in spherical harmonics (e.g. Lemoine et al., 2011). Another possibility is to derive a model from the NASA GSFC mascon solutions (e.g. Sabaka et al., 2010; Luthcke et al., 2011).
We take care to update the base model of the static field where appropriate — to for example a model derived from GRACE and GOCE.

We evaluate these different approaches by computing orbit time series for the different altimeter satellites, and evaluate the change in the orbits and POD performance (e.g. RMS of fit,
altimeter crossovers). For TOPEX, Jason-1 and Jason-2 we evaluate how these new orbits might affect regional or global estimates of the change in mean sea level on different time scales. As a
component of the evaluation, we examine the impact of the new orbit time series on the tide gauge calibration.
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Jason-2 stdtvg — test orbit radial difference linear rates (mm/y) estimated over July 2008 — January 2012 (cycles 1-130) after removing annual, semi-annual, and 118-day terms.
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Conclusions & F

1) Recent Time Variable Gravity (TVG) models based on GRACE/GOCE data or based on SLR and DORIS 4x4 d/o gravity coefficient estimates improve Jason-2 orbits over the standard approach
used for the Measures std1007 and GDRC orbits. Relative to the recent TVG orbits the standard approach appears to progressively degrade the orbits as we move forward in time.

2) All recent TVG models show different regional trends.

3) Tide gauge calibration is sensitive to TVG orbit perturbations, however none of the recent TVG models can account for the -1.3 mm/y discrepancy shown by the Jason-2 altimetry-tide
gauge residuals.

4) Tests show only the GSFC tvgdx4 estimated gravity coefficient series and the derived goco2s_fit TVG model will improve orbits over TOPEX, Jason-1 and Jason-2 mission spans

5) Future work will try to improve gravity modeling over available GRACE/GOCE data , including the use of the GSFC mascon solutions, and will try to seamlessly extend improved solutions
into the past.
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