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Overview
• DORIS is one of the techniques supporting the IERS

• So far, DORIS EOP not included in the IERS combinations
• Feedback (3-day pole components series weekly available from SOD)

• Improvements
– DORIS system, number of satellites
– Analysis, software, data processing strategy
– Model of forces, SAA..

• DORIS EOP Combination
• Use or not of polar motion rates?

• Another approach: multi-technique combination : Project GRGS/ IERS
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Structure of the International Earth rotation and
Reference Systems service (IERS)
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Evolution of the accuracy of the C04 polar motion
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Current characteristics of EOP estimates

Precision gives an estimation of the stability of various individual solutions

• Polar motion    : 50 -100 µas
• Universal Time:  4- 10 µs
• Nutation offsets: 60 µas

Accuracy reflects the real uncertainties of the solutions taking into account
the inconsistency of the EOP system with respect to the terrestrial and
celestial frames; systematic errors, more critical than precision..

• Polar motion    : 150 - 200 µas
• Universal Time: 15 - 20 µs
• Nutation offsets: 60 µas
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DORIS polar motion over 2003-2005
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Data analysed
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Characteristics of the solutions
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Effect of removing long-term variations
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FFT Spectral density of the differences of the various DORIS 
series with the IERS C04 solution over 2000-2004.
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Main significant peaks (in days)
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Scaling factors of the formal errors and weights 

211.16131.02INASAN

50.7670.82LEGOS/CLS

420.78470.58IGN - JPL

320.90331.14CNES/SOD

Weight in Y-
pole

in percentage

Scaling factor
Y-pole

Weight in X-
pole

in percentage

Scaling factor
X-pole

Analysis 
Center



IDS Workshop, Venice, 13-15 March 2006

Bias and Root-mean-square (RMS) agreement of the 
individual solutions and the combined DORIS series over 

2000-2004 with respect to the C04 solution
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Bias and Root-mean-square (RMS) agreement of the different 
combined intra-technique solutions series over 2000-2004 with 

respect to the IERS C04 solution
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Differences combined techniques solutions – IERS C04

X-Pole
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Differences combined techniques solutions – IERS C04

Y-Pole
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Pole rates or not pole rates ?..

PRO
• Valuable quantity PM drift directly comparable to Atmospheric excitation

• Improvement of internal consistency

CON
• But correlation PM(t) and drift PM(t) ?

• Bring noise
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Y-Pole rates GPS (dark blue) and DORIS (green)
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Quality of GPS pole rates, closure X(t+1)- X(t) . rate

X-Pole

Y-Pole
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Quality of DORIS pole rates, closure X(t+1)- X(t) . rate
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Multi-technique  combination
Project “CRC” 

D. Gambis, T. Carlucci (Obs. Paris)
R. Biancale,  J.-M. Lemoine (CNES)

Z. Altamimi (IGN)

GPS:  S. Loyer
Noveltis - Toulouse

DORIS: L. Soudarin
CLS - Toulouse

SLR: P. Berio, O. Lorrain
OCA - Grasse

VLBI: P. Charlot, G. Bourda
Observatoire de Bordeaux
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GRGS organization of the IERS project
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Earth orientation parameters : comparison to C04

in blue : daily EOP at 12 UTCin blue : daily EOP at 12 UTC
in red : one station solution / week
in blue : daily EOP at 12 UTC
in red : 6-h solution: 0.01 mas continuity constraint

in blue : daily EOP at 12 UTC
in green between 6-h values
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Comparison of various combined series with C04
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Reference frame solution : 7-parameter transform wrt ITRF2000

Minimal constraints:
1 cm

Minimal constraints:
1 mm



IDS Workshop, Venice, 13-15 March 2006

Reference frame solution : results for colocated site 30302

X

Y
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Reference frame solution : results for colocated site 40451
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Conclusions
• Combination of four DORIS independant series

• Precision of the DORIS combined polar motion is .9 mas and .6 mas 
respectively for X and Y-pole. 

• Accuracy takes into account the inconsistency between reference frames
and EOP not better than 1 mas

Inaccuracy2= precision2 + Systematic error2

• A lot of systematic variations affect the accuracy, orbit model deficiency
• Polar motion accuracy : external check of the POD quality

• Pole rates estimation do not improve the quality of the PM series

• New multi-technique analysis approach including DORIS
« CRC » GRGS project
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