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GOCE-HPF: Orbit groups
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Responsibilities:

« DEOS => RSO
(Rapid Science Orbit)

 AIlUB => PSO
(Precise Science Orbit)

e JAPG => Validation
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1 Hz data
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GOCE orbit generation

L Software s GPS Sampling D Latency
solution Observ. | products batches
ffn“;n‘?fc' GEODYN | triple-diff | '©>, 10sec | 30h 1 day
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RSO results

Reduced-dynamic RSO and PSO 3D orbit differences
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PSO: Comparison reduced-dynamic < kinematic orbits
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PSO: Comparison reduced-dynamic < kinematic orbits
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PSO: Improvements
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Improvement of SLR
Residuals to PSO due to
usage of phase center
variation map
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Residuals (ase) [mm]

Residuals (desc) [mm]
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Validation with SLR

SLR Residuals for GOCE (SST_PRD orbit)
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GOCE orbit adjustment fit for different gravity field models

Observations: GO CONS_SST PKI_2I (kinematic orbit positions, consolidated product)

60 arcs (01.11. — 31.12.2009), Arclength = 1.25 days

Rms values [cm] of the orbit fit residuals (mean values from the 60 arcs)

Gravity field model / max.d/o 120x120 150x150 180x180
EIGEN-5S 36 =T 30 8
EIGEN-5C N T > 20
ITG-GRACEO3S 32 —tp 19 > 180
EGM2008 40 —t—p 209 > 28
ITG-GRACE2010S 2R eI S
ITG-GRACE2010C? 33 =—T>Q18 el
AIUB-GRACE02S 34 —t—p Wl 25 .
AIUB-GRACEO03Sp? 3.4 =T> 219 > 2.189
GGMO03S 3.4 R Sren o <
GGMO03C 3.6 =T 24 > 23
EIGEN-51S9 3.2 —tp 27 -
EIGEN-51C% 3.2, . (] >_1.8

1

Maximum d/o = 170 ¥ Combined model: EIGEN-51S + DNSCO08, not yet published
5 Maximum d/o = 160

2) Not yet published
3) CHAMP+GRACE, time span 200210 - 200809, not yet published

The best orbit fits for max. d/o 180
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Summary

« Two groups (DEOS and AIUB) within the GOCE HPF are providing
orbit results for the GOCE satellite

« GOCE GPS data are of very good quality

» Orbits are computed with different latencies and with different
software packages

» Accuracy requirements are fulfilled:
« Low latency orbits (RSO): <10 cm
» Post-processed orbits (PSO): 2 cm

* Orbit fits with different gravity field models show sensitivity
up to degree and order 180
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