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CONCLUSION & PROSPECTS
 We dispose of an operational chain now available to produce GNSS and VLBI combination from IERS technique centres at the normal 

equation level based on the CNES/GRGS DYNAMO software. This combination shows a good consistency with ITRF14 and becomes useful to control the C04 reference series of polar 

motion in consistency with the official terrestrial frame. Nutation offsets stability is improved in short periods and UT1 stability is better than C04 in long periods. Correlations between 

EOP estimated by VLBI only and by combination GNSS & VLBI are slightly reduced. LOD shows an improvement in correlation with the AAM+AOM excitation wrt C04 and less energy 

in low frequency than C04 LOD. Station coordinates are simultaneously estimated in consistency with the ITRF. Next step is to process SLR & DORIS NEQ and to estimate the 

quasars coordinates (CRF) simultaneously with the EOP and TRF.
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Median WRMS Median WRMS Median WRMS Median WRMS Median WRMS

xp_GRGS – xp_C04  (µas) 14.7 36.2 -7.2 119.3 -14.1 178.0 17.4 35.2

yp_GRGS – yp_C04  (µas) -8.9 32.4 -15.5 118.5 -13.2 136.0 -13.3 32.4

LODGRGS – LODC04  (µs) 0.49 16.0 0.49 25.5 1.9 36.9 0.52 15.0

(UT1-UTC)GRGS – (UT1-UTC)C04 (µas) 0.6 37.7 9.3 67.0 1.1 67.1

dXGRGS – dXC04  (µas) 2.7 33.0 3.6 30.9 0.6 47.1

dYGRGS – dYC04  (µas) -1.3 32.9 -1.2 31.7 1.2 49.0

Comparison of EOP series wrt 14C04 linearly interpolated @12h  (outliers > 7*Mad removed)

x y LOD

C04 0.58168 0.70241 0.82410

GNSS 0.58177 0.70254 0.82563

COMB 0.58162 0.70251 0.82563

x y LOD

C04 79.70953 85.69233 92.20033

GNSS 79.71482 85.69686 92.25797

COMB 79.70859 85.69528 92.25839

Correlation with AAM+OAM excitation

Percentage of explained variance
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EOP solutions for GNSS+VBI Combination over the period 2000-2019

Stations Solutions & Systematic Effects

DATA

dX

dY

U
T

1
-U

T
C

xp-xp_C04

yp-yp_C04

LOD-LODC04

EOP Solutions EOP Stability EOP Correlations

dX wrt others 

EOP

for VLBI & COMB 

(GNSS+VLBI)

dY wrt others 

EOP

for VLBI & COMB 

(GNSS+VLBI)

Stability of nutation 

residuals wrt C04

stability

of nutation 

offsets dX & dY

Stability of UT1 

residuals wrt C04

Stability of LOD 

residuals wrt C04

Stability of xp & yp 

residuals wrt C04

pole wrt others EOP

xp
UT1

yp

UT1 wrt others EOP

LOD

Spectral comparison on Polar motion Spectral comparison on LOD

ABSTRACT
At SYRTE, thanks to the IERS COL-WG [1], we have developed a new strategy of combination using the Global
Navigation Satellite Systems (GNSS) and Very Long Baseline Interferometry (VLBI) techniques from the
recently solution files produced respectively by IGS and IVS international services converted at normal
equation level. This approach allows to produce the EOP at the daily bases, polar coordinates (x,y) and rates
(xr,yr), universal time UT1 and rate LOD, and corrections from IAU200A/2006 precession-nutation model
(dX,dY), simultaneously with station coordinates constituting the terrestrial frame (TRF) and possibly the
quasar coordinates constituting the celestial frame (CRF). This operational process of this combination are
presented and results over the period 2000-2019 are analysed.
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Correlation values for polar motion and LOD
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ϴSYST mean & rate wrt. ITRF over 2000-2019, on 

Translation & Scale for GNSS & VLBI networks

Station positions with systematism: XTech_initial = XTech_new + B.Θsyst

ϴSYST : Translation & Scale 
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2000 2019Estimated systematisms at weekly bases

The systematics effects

such as origin and

scale for GNSS

network and scale for

VLBI network are

estimated at weekly

bases. The station

positions resulting are

free of these effects

and put in a common

referential before the

combination.

RMS 3D for VLBI & GPS 

stations on common site over 

the whole period 2000-2019
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