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Overview

Current approach : time series combination C04

Consistency EOP with current ITRF realization based on SINEX combinations
using CATREF)

Alternative approach based on robust combinations
v SINEX combinations of IGS, VS using CATREF
v Multi-technique Combination: GINS-DYNAMO program
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Weighting of the various techniques in CO4 combination
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Y-Pole: differences Combined solutions — C04

Y—Pole: Difference IG5, NS ond ILES combined — D5 CO4

Gre intereal = M0 microorcasconds
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UT1 densification by LOD(GPS)
Method of Combined Smoothing (Vondrak)

= UT1 is observed by VLBI with a time resolution of 3-4 days, 5-8 us
= UT1 intensive 15-20 pus

= LOD is observed by satellite methods with a short-term accuracy (7
us) and high resolution (1 day)

= LOD first derivative of UT1 LOD=-d (UT1-TAl)/dt
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Method of Combined smoothing

Two relatively smooth curves
a) One fitting well to VLBI UT1 estimates
b) Second one fitting well to GPS LOD estimates

c) Both curves are tied by constraints: the latter is the first derivative
of the former

Combined smoothing is a generalization of Vondrak smoothing
(Vondrak and Gambis, 1999; Vondrak and Cepek, 2000)

Compromise between the 3 conditions
In addition

Bias in LOD is removed

14d signal in LOD is filtered out
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CO04 : consistency maintenance with ITRF (CATREF)

] Extensions of the EOP series
issued with the ITRF2005 frame
Over the Interval 2006 Unt” nOW Polar Motion:over 2000-2008 CATREF(QGOB) — 05C04

 We are able to maintain the
consistency of 05 C04 solution
with ITRF2005 at the level of
about 30-50 pas : at the level of
the uncertainty estimated for the
pole components.

DRIFT = 0.0000 mas/yr RMS = 0.030 mas

One Interval is 100 microarcseconds

L Proposed Strategy : monitoring
the consistency of 05C04 with o e mor o3 i s wes 207 00s
ITFR2005 occurring every 6-12
months
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¥=Pale: Difference IG5 Combinad = 05 C04 (Blus)
CATREF(IGS) — 05 CO4 (Block) and ITRF2008 — 05 CO04 (Red)
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Y-Pole: IG5 Combined — 08 CO4 [Blue)
CATREF(IGS) — 05 CO4 (Block) and ITRF2008 — 05 CO4 (Red)
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Alternative approach: robust combination
SINEX combinations IGS + IVS using CATREF
In conjunction with ITRS Center

» CATREF has been implemented at the EOP Center.
Weekly combinations

IGS SINEX files are regularly processed
Soon, IVS and then Combination IGS + IVS

» We plan to combine daily SINEX files generated by VLBI
(intensive sessions) and by GPS (rapid solutions).
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Rigorous method: GRGS Program
Global combination of a terrestrial frame and [~
Earth Orientation Parameters at the normal equation level

Techniques processing
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Global combination, GINS-DYNAMO program

«Towards an consistent combination of:
EOP+ station coordinates, tropospheric parameters, CRF (in the future)

*Techniques have their own strengths and weaknesses
» Use of same software (GINS), identical conventional models and constants
*Should benefit from mutual constraints brougth by the various techniques
*Densification and complementarity

UT1 (VLBI) + LOD (GPS)

Nutation (VLBI) + nutation drift (GPS)

*Decrease temporal resolution of EOP: now 6h, future 3h ?

However difficulties !!
Combination strategy to be applied
To ensure stability of reference frames over successive week determination
Weighting of the various techniques
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High frequency Polar motion over CONTO08 campaign
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Densification of UT1 using VLBI+GPS

VLB (Red) and VLBl + GPFS (Blue)— IERS CO4
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Unit is microarcsecond
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Densification of the nutation series

Mutation dx : GRGS (Red) , GSFC(Black), WS combined (Blue)
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Nutation offsets dX + | dY : prograde spectrum
Spectra of GRGS / C04 [0.05,0.5] cpd <> 2 — 20 days

Spectrun d< + 1 dY

GRGS 9873
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Nutation offsets dX + i dY : retrograde spectrum
Spectra of GRGS / C04 [0.05,0.5] cpd <> 2 — 20 days

GRGS HHZ3
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Nyalesund STATIONS , Phi corrections
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Conclusions

d EOP monitoring currently based on time series combination: C04
Consistency wrt to ITRF monitored regularly, now about 40 pas for pole

[ In connection with ITRS center

CATREF implemented at Paris Observatory

Regularly running for weekly IGS SINEX files, soon for IVS and Combinations
We plan to process the daily IGS and IVS SINEX when available

d In the frame of GRGS
» approach based on GINS-DYNAMO
e Densification
 Geophysical studies (rapid and sub diurnal EOP)
Difficulty in the combination strategy
= Stabilization of reference frames over successive weeks, local ties
= Weighting of techniques

vatoire —SYR

de Paris

b
Unified Analysis Workshop, San Francisco 11-12 December 2009 21




	Foliennummer 1
	Overview
	Weighting of the various techniques in C04 combination
	Y-Pole: differences Combined solutions – C04
	UT1 densification by LOD(GPS)�Method of Combined Smoothing (Vondrak)
	Method of Combined smoothing
	C04 : consistency maintenance with ITRF (CATREF)
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Alternative approach: robust combination�	SINEX combinations IGS + IVS using CATREF�In conjunction with ITRS Center
	Foliennummer 12
	Global combination, GINS-DYNAMO program
	Pole components Comparison multi-technique – C04 
	Foliennummer 15
	Densification of UT1 using VLBI+GPS
	Foliennummer 17
	Nutation offsets dX + I dY : prograde spectrum
	Nutation offsets dX + i dY : retrograde spectrum
	Foliennummer 20
	Conclusions

