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Method

Beutler et al., (2009), in preparation

Celestial Mechanics Approach =

Gravity field recovery is rigorously treated as
an extended orbit determination problem, i.e.,
all available measurements contribute to one
and the same set of parameters

The approach is flexible with respect to
* Parameter set-up
* Normal equation modifications

- Generation of ensembles of solutions
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Empirical Antenna PCVs

Jaggi et al., (2009), Journal of Geodesy, in review

= ' ' ,
' ' Z _ -,ﬁ - |
2 . 7 - e Te ™
1 . ??- 3 ‘ "y
AN

TR
pr A . . : 7
! - ] A d
i . raf e : [Ta% .
- e Y g - 9 dr s
o A
L < 4 = e ¢ = !
AL B ol k . [
; g ia ? " ; w
= ¥ 1 -
[~ X . O L}
. i a o i y
-
s L '
5 =
i !

10 (mm)

EGU
General
Assembly

April 21, 2009

Session G2
ession 10

Adrian Jaggi Flight direction s s
) POD antenna of GRACE B

4




Empirical Antenna PCVs

Jaggi et al., (2009), Journal of Geodesy, in review

10 (mm)

¥ 4%
£5

wilhﬁall ¥ ('.'.: F ””_v ” [
Session G2 N ’: —
POD antenna of GRACE A

5

EGU
General
Assembly

April 21, 2009




Empirical Antenna PCVs

Jaggi et al., (2009), Journal of Geodesy, in review

10 (mm)

Cross-talk from active :
GPS occultation antenna [

EGU
General
Assembly

April 21, 2009

Session G2

Adrian Jaggi Flight direction '
> POD antenna of GRACE A

5




Empirical Antenna PCVs

Jaggi et al., (2009), Journal of Geodesy, in review

10 Reference field:
ITG-GRACEQ3S
10°
R Differences:
£
ol GRCB (w/o PCV)
S |
|
2
O [
10_35-
1 0—40 2I0 4I0 GIO 8I0 1 CI)O 120

Degree of spherical harmonics




Empirical Antenna PCVs

Jaggi et al., (2009), Journal of Geodesy, in review

10’ Reference field:
[ ITG-GRACEQ3S
‘IO0 2
~ Differences:
% . GRCB (w/o PCV)
s GRCB (with PCV)
% 10_25-
) [
10_35-
1071 - = - 80 100 120

Degree of spherical harmonics

Adrian Jaggi




Empirical Antenna PCVs

Jaggi et al., (2009), Journal of Geodesy, in review

o Reference field:
f

10° £
- Differences:
S ol GRCB (wlo PCV)
5 | GRCB (with PCV)
fg - GRCA (w/o PCV)
8 |

10‘3;

! 0—40 2I0 4I0 6I0 8I0 1 (I)O 120

Degree of spherical harmonics

Adrian Jaggi




Empirical Antenna PCVs

Jaggi et al., (2009), Journal of Geodesy, in review

10 Reference field:
ITG-GRACEQ3S
10°
_ Differences:
s GRCB (w/o PCV)
S GRCB (with PCV)
_f_:, - GRCA (w/o PCV)
Q ;
S | GRCA (with PCV)
10‘3;—
EGU E
General L
Assembly 10, 20 20 50 80 100 120
April 21, 2009 Degree of spherical harmonics

Session G2

Adrian Jaggi

§)




Empirical Antenna PCVs

Jaggi et al., (2009), Journal of Geodesy, in review
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Multi-annual CHAMP solutions

Prange et al., (2009), in preparation
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Understanding of lI-SST K-Band Data for
GRACE Gravity Field Recovery

* Only a rather small number of research-groups
analyzes GRACE data starting from Level 1B

Redundancy of available solutions is rather small !
- AIUB is able to contribute

» At AIUB the entire GRACE processing can be
performed in-house

GPS orbit and clock determination (CODE)

LEO orbit determination and gravity field recovery
-> Consistency is guaranteed
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AlUB-GRACE02Sp

Jaggi et al., (2009), in preparation

Static field « SH expansion up to degree 150
Variations * Not yet modeled
Data « GRACE kinematic positions from 2007
 Level 1B K-band range-rates from 2007
Orbits e Initial conditions every 24h
» Accelerations over 15min (constrained)
K-band * No additional parameters
 Correlations not modeled
A priori « EGM96 up to degree 150
Accelerometer  Level 1B data from 2007

* IERS 2003 solid Earth tides
Background « EOTO8a ocean tides
« AOD1B dealiasing
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Comparison with external solutions

AIUB-GRACEOQ2Sp is just based on one year of data
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Overall quality is very promising, C20 needs to be improved
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Comparison with levelling

RMS (cm) around the mean of geoid height differences

EIGEN GGM EIGEN GGM ITG FAIUB
5C 03C 5S 03S  03S | 02Sp

Australia (GPS)

Germany (EUVN)

Germany (GPS)

Canada (GPS)

EUREF (GPS)

Japan (GPS)

Adrian Jaggi

11




Linearization effects

EGM96 serves as a priori model
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Geoid heights (m)

EGM96 serves as a priori model
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Example of further studies

Meyer et al., (2009), in preparation
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Meyer et al., (2009), in preparation

Differential along-track
accelerometer data;

Original Level 1B data

Effect of thruster mis-
alignement modeled and
removed from the data

Acceleration (nm/sz)

1 1 1 l 1 l
500 550 600 650 700 750 800 850
Minutes

Intended for atmosphere analysis, possibly useful for gravity field recovery (?)
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