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ABSTRACT

The stability and accuracy of the satellite orbit through time is essential to altimeter data analysis. Studies have shown the previously applied simple POD modeling of time variable gravity (TVG) has become increasingly
less adequate since about 2005, and have suggested the recent increase in ice melt as one of the causes. Several new TVG models have emerged showing progressive improvement over the simple model as indicated by
the Jason-1/2 and Envisat SLR and Crossover residuals. The new models include GRACE-derived 50x50 gravity coefficient 10-day snapshots, SLR+DORIS 4x4 7-day snapshots, and the application of the reduced-dynamic
technique. Regardless of the improvement in SLR and Crossover residuals, the models differ considerably in their orbit projections affecting regional estimates of mean sea level (MSL) and changes in mean sea level. Such
differences can also impact tide gauge calibration analysis. This study compares the Jason-2 SLR/Crossover residuals and projected Jason-2 orbit difference trends considering the GDRD, JPL Rlsel1a, and several new orbits
from GSFC. The new GSFC orbits include SLR+DORIS reduced-dynamic processing using the GRACE-derived 50x50 and SLR+DORIS 4x4 snapshot TVG models. The study also examines the sensitivity of the reduced-dynamic
SLR+DORIS orbits to TVG, potential impact on tide gauge calibration using the various TVG models, and the question of identifying the best TVG model.
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G orbit error impact on sea level — manifest as periodic signals and regional trends (mmly)
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Periodic differences between dynamic / reduced-dynamic orbits largely show power at
the 118-day period, followed by the annual and semi-annual periods depending on the
gravity field. This suggests the reduced-dynamic largely removes solar radiation
pressure (SRP) error followed by TVG orbit error. The linear trend estimates also
suggests the reduced dynamic removes some TVG error depending on the gravity field.
The largest differences are seen with stdtvg which is believed to be the least accurate
model. All linear rate plots first have had the annual, semi-annual and 118-day signals
removed.

The reduced-dynamic improves the consistency between the dynam|c (grgsSOxSO tvg4x4)
grgs50x50 /tvgdx4 orbits as shown in the reduction of power in
the periodic signals. However, the regional trend differences are
even slightly increased! This suggests reduced-dynamic does not
eliminate such TVG error at the level of differences seen
between competing TVG models.
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Conclusions

1) Recent Time Variable Gravity (TVG) models progressively improve Jason-2 orbits over the standard approach used for the previous Measures std1007 and GDRC orbits.
2) TVG orbit error manifests largely as an annual signal and in regional trends. All recent TVG models show significantly different regional trends which can impact sea level trend studies.

3) Tide gauge calibration is sensitive to TVG regional trend orbit error, however tide gauge data can probably not be directly used to evaluate TVG models.

4) SLR+DORIS reduced-dynamic approach does not eliminate TVG regional trend error at the level of differences seen between competing TVG models. There is some evidence the JPL GPS reduced-dynamic orbits
are much less sensitive to TVG error and possibly can be used to help evaluate TVG model regional trend error.

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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