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ABSTRACT

Precision orbit determination (POD) is a critical component to meeting the ocean topography goals of the Jason-1 mission. Jason-1 carries aboard four tracking data systems (an enhanced GPS receiver, improved SLR and
DORIS systems, and the altimeter itself) which provide an opportunity to compare the contribution of the various tracking data types to POD. Through the comparison and evaluation of orbits computed by different
groups, using different combinations of tracking data, we access orbit accuracy and orbit centering. Such a comparison provides an opportunity to evaluate long-term systematic orbit effects, relative error due to gravity
and tides, possible effects due to degradation in the DORIS data, and possible improvements to SLR measurement modeling.

POD Evaluation / Comparison
Orbit Performance Tracking data residuals and direct orbit comparison are used to illustrate relative orbit accuracy (Tables 1 and 2, Figure A.1). Orbit improvement is achieved through the application of the reduced dynamic technique and using
the Grace gravity fields (ggmO1lc and, ggmO1s) (Figures A.1 and A.2). The analysis shows the GPS-based reduced dynamic orbits have the best performance and are likely achieving the 1 cm radial orbit accuracy goal (see Luthcke et al. poster). The
crossover residuals difference between the GPS orbit and the dynamic orbit suggests the standard, dynamic SLR+DORIS orbits have an accuracy of about 2-cm. As expected, orbit comparison improves with improved orbit accuracy (Table 2).
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The independent mean crossover residuals show least scatter with the GSFC The SLR residuals mean/cycle display an approximate annual signal and do

GPS-based orbits (Table 1). Although all orbits display some common features not suggest improvements to the LRA correction model are required.
for this time series, the GSFC GPS most clearly show a 60-day signature. It is
believed this signal is not an orbit artifact.
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Orbit Consistency and the Tandem Mission The requirement for orbit consistency
becomes more stringent as we near the l-cm Jason orbit accuracy goal. Orbit

Table 3. T/P Collinear Altimeter Analysis consistency depends not only on using consistent reference frame and satellite force

1 Orbit solutions Number | altimeter collinear models, but also consistent POD strategies. Figures C.1 — C.3 illustrate the progressive

. Ml 5 TIP cycles 10-50 cycles differences (cm) improvement in consistency between the reduced dynamic GPS-based orbit, dynamic

2 . (Zelensky et al, Fall 01 AGU) RIS SLR+DORIS, reduced-dynamic SLR+DORIS based, and finally the reduced-dynamic

Figure C4. GSFC Dynamic SLR-DORIS - CSR Dynamic SLR+DORIS JGM3 GPS orbit computed at another center, JPL. Figures C.4-C.5 further illustrates the
slr+doris dynamic 38 0.014 8.454 reduced-dynamic GPS based orbits are more consistent than the dynamic SLR+DORIS

| T - = ] o | gps red_dyn (JPL) 29 0.178 8.428 orbits. In order to maximize benefit from the Tandem Mission, Jason-1 orbits should

[ 5 : | ™ slr+doris red_dyn 38 0.020 | 8.407 also be consistent with those of T/P. It has been shown reduced-dynamic SLR+DORIS
% . gistdorissxoyeninedidyn 88 0015, 8263 T/P orbits are superior to their dynamic counterparts, and even to the T/P reduced-

dynamic GPS orbits (Table3). Perhaps such T/P orbits should be re-computed for the
Tandem Mission?
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PODPS editing is applied, and the standard measurement bias and troposphere
scale bias are adjusted per DORIS pass. Figure D.1 shows the steady increase
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(Figure D.4) Figure D.4 suggests the POE crossover residuals may be
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