Long-Term Stability of the ITRF Origin and

Scale

* Datum definition for time series analysis
* Stability of the
* IVS VLBI scale
* ILRS SLR origin & scale
* Comparison to external solutions and models
* Conclusions

I G Wl Zuheir Altamimi, Xavier Collilieux

11111111

CEOGRAPHIGQUE

IGN, France

Contribution: Xiaoping Wu, Tonie van Dam, Jim Ray, David Coulot+Ph. Berio

2007 EGU General Assembly, 16 - 20 April 2007, session G 1



Analyzed data and models
IVS VLBI sessions 1980 — March 2007

— Scale temporal behaviour

ILRS SLR weekly solutions 1993-March 2007

— Scale and origin temporal behaviour

IGN/OCA SLR weekly solutions (Coulot et al., 2007)

— Range bias estimated using temporal decorrelation method
— Compare with ILRS scale

Displacements models

— GPS+OBP (Wu, 2006): Global inversion of GPS residuals &
Ocean bottom pressure variations for loading displacements

— Loading model (van Dam, 2007) : Hydrology + non-tidal Ocean +
Atmosphere

— Compare model Geocenter motion and scale with SLR

Impact of GPS Abs. Ant. Ph. corrections on an ITRF-like
combination



Datum Definition for Time Series stacking
(CATREF Software)

* Consider Transfo. Param. as unknowns in Normal Eq. Sys.
* Estimate time series of Transfo. Param. & long-term solution
* Considering linear transf. parameter P :

P(t) = P(to) + P.(t — to) (1)
* Eq. 1 could be solved by linear regression:
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ILRS SLR Inrinsic Origin and Scale
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ILRS SLR Intrinsic Origin and zero
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ILRS SLR Inrinsic Origin and Scale
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Geocenter ILRS SLLR vs models

UTSLRILRS

T '
L op
10 - - 10 A
ot
-10 - ‘ - -10 A
-20 - - -20 A
-30 . . -30 -
004 2006 1994

: WWWWWW |

— 1Y (mm)
2000 2002 2004




30

20

10

-10

-20

-30

30

20

10 A

-10 +

-20

-30

SLRILRS GPS+OBP
ll i
7 lbj || | . I.I. III ll IJ 41 'I|||I'.‘ II|I|'|| IH i
T T T T|X (mm') T T
1994 1996 1998 2000 2002 2004 2006
|
WA (M AD | I "'\ 1 1 | M
0+ “ i A WY 1 l 'Il' W
M l‘“ ' ‘ | i 1!
1 T T -I-IY (mm) T 1
1994 1996 1998 2000 2002 2004 2006

Geocenter ILRS SLR vs GPS+OBP model
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ILRS SLR & GPS+OBP Power Spectrum
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Geocenter off set (mm)

Geocenter Translations for TX
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Geocenter off set (mm)
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Geocenter off set (mm)
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Geocenter ILRS SLR vs
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ILRS SLR Intrinsic origin and scale
(ITRF2005 + 64 weeks)

50— | * ! : '
10 | ILRS 0
L 30 .
- 20 -
» 10 .
L
- ' TEo0
o ITRF2005 -

40 - - -40 -
0 TX mm 0 TZ mm

1994 1995 1998 EUUU EUUE 2004 ZUUB 1994 1996 1998 ZUUU 2002 2004 EUUB
50 | | 1 1 L | 30 | 1 1

40 1 i Scale mm
-50 T 1-\( rT"11 -30

1994 1995 1998 EUUU EUUE 2004 ZUUB 1994 1996 1998 2000 2002 2004 2006



Zimmerwald SLR Station
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Intrinsiq ILRS \L OCA scales
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ILRS vs OCA scales wrt ITRF2005

ILRS vs OCA Scale WRT ITRF2005
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GPS ABS \&) REL APCV 2 Up Res1duals. Tle Space Geodesy
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Conclusions

We showed evidences that SLR weekly translations
and scales should be estimated for the ITRF

Despite its poor network, apparent geocenter motion
is embedded in SLR weekly solutions

— Good agreement with GPS+OBP and Loading models
Range Bias effect on SLR scale (?)

— Extended ILRS time series still show a scale bias/drift wrt
ITRF2005 (VLBI scale)

VLBI scale:

— Seasonal variation due to thermal expansion!
— Troposphere modeling (?)

GPS scale is "heterogeneous', because of Antenna-
based PCV until all data reprocessed

GPS-APCYV and tie agreement is unclear !!!



