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Multi-annual CHAMP solution

Reference field:

ITG-GRACEQ3S

Differences:
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Remarkable quality for a CHAMP-only solution




Comparison with levelling

RMS (cm) of geoid height differences up to degree 60
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Multi-annual GRACE solution

AlUB-GRACEQ3Sp

Static field * SH expansion up to degree 160
Variations » Estimated (explained later in this talk)
Data « GRACE kinematic positions 2005-09

* Level 1B K-band range-rates 2005-09
Orbits e |nitial conditions every 24h

e Accelerations over 15min (constrained)
K-band * No additional parameters

 Correlations not modeled
A priori « EGM96 up to degree 160
Accelerometer  Level 1B data from 2005-09

* IERS 2003 solid Earth tides
Background « EOTO08a ocean tides
 RLO4 AOD1B dealiasing



Comparison with other solutions

Difference degree amplitudes up to degree 160
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Good agreement for medium degrees, slightly worse for low and high degrees




Comparison with levelling

RMS (cm) of geoid height differences up to degree 120
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Impact of additional years
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Difference degree amplitudes up to degree 160

Reference field:

ITG-GRACEZ2010

Differences:

3 years

4 years
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Geoid heights (m)
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Trends are needed for comparing mean fields referring to different epochs
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Estimating time variability

Different approaches

Trivial Method:

- monthly solutions (n=30)
- static annual field (n>30)
- no stabilization / no filtering

Direct Method:

- estimation of time variability*
together with the annual field
- no stabilization / no filtering

* annual and semi-annual periodic terms
plus trends (n=30)

Geoid heights (mm)

Signals are well represented by few parameters*, artifacts are slightly reduced



Estimating time variability

Differences between a posteriori and direct estimation

Differences between a posteriori and direct estimation are below the mm-level




Estimating time variability
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Results with 4 years of GRACE data

Geoid heights (mm)

Artifacts are further reduced by longer data spans (no filtering applied)




Estimating time variability
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Significance of time variable terms

0.05 . i
not significant
0.045

0.04

Semi-annual periodic terms

10.035

10.03

10.025

10.02

0.015
0.01

0.005

|

A selective set-up of time variable terms might further improve the solutions



Conclusions

« AIUB-CHAMPOS3S is based on 8 years of data.
Coefficients are reasonably estimated up to
about degree 100

« AIUB-GRACEOQ3Sp is based on 5 years of data.
Annual, semi-annual, and trend signals may be
simultaneously estimated. Further investigations
are planned concerning the

- Quality of the low degree coefficients
- Parametrization of time variability
- Treatment of residual time variability
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