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ABSTRACT

Based on IGS MGEX observation data the potential of recent GNSS
observations for determination of Earth rotation parameters (ERP) at sub-
daily periods with the high precision currently achieved by this technique has
been investigated. Techniques, based on GPS observations are currently the
most important techniques to derive pole coordinates x, y and also provide
high quality Length Of Day (LOD) estimates. Other GNSS measurements, such
as those from Galileo, might be combined with GPS data to improve the
precision of the parameter determination. This presentation discusses the
quality of the achieved multi-GNSS ERP solution in the high frequency domain
and details differences to a GPS-only solution as well as to the IERS reference
model. Moreover we investigate the influence of different parametrizations of
the tropospheric delay on the estimated Earth Rotation Parameters.

GLOBAL NETWORK DATA PROCESSING

Fig. 1: Global GNSS network for EOP processing

COMPUTATION AND COMPARISON OF TIDAL COEFFICIENTS

An automated data
processing was set up for a
global network of 191 (157
GPS only and 34
GPS+Galileo) GNSS stations
starting from February 2017
until July 2017.

Tab. 1: Major Characteristics of the GNSS network solution

A minimum number of 13 and a maximum number of 15 active Galileo
satellites in contrast to the complete GPS constellation was observed. The
stations were selected in terms of stability, data availability and geometry. All
calculations were carried out with the Bernese GNSS Software v.5.2.
Observation data of network stations was retrieved from the IGS and CDDIS
directories.

The solution was
calculated in baseline
mode. The currently
recommended IERS2010XY
model was utilized as
apriori sub-daily polar
motion model considering
the corresponding nutation
model IAU200R06, as well
as the Ocean tidal loading
model FES2004.

TIMESERIES

Fig. 2: LOD time series w.r.t. C04
(left: Comparison between two 3-Day solutions, right: Comparison between two GPS/Galileo solutions)

The estimated LOD time series of
the 3-Day GPS/Galileo solution show
smaller differences (0,15ms/day) to
the IERS model, compared to a 3-
Day GPS only solution, as well as, to
a 1-Day GPS/Galileo solution.

Based on the polar motion, LOD and GNSS-UT1 time series calculated for the
periods (doy 33 2017 – doy 211 2017), tidal wave amplitudes have been
calculated by a least-squares adjustment and absolute amplitude corrections
have been estimated.

Fig. 7: Pole x- and y-component – GNSS derived amplitude corrections w.r.t. IERS2010 subdaily model (10 tidal coeff.)

Out of the 191 sites, 76 were used to tie the solution to the ITRF2014 datum 
by means of a NNR condition.

LOD (LENGTH OF DAY)

Fig. 9: Pole x- and y-component – GNSS derived amplitude corrections w.r.t. IERS2010 subdaily model (all tidal coeff.)

Fig. 8: Pole x- and y-component – Comparison of tidal amplitudes (3-Day GPS/Galileo minus 3-Day GPS solution, 10 
tidal coeff.)

Fig. 10: Pole x- and y-component – Comparison of tidal amplitudes (3-Day GPS/Galileo minus 3-Day GPS solution, 10 
tidal coeff.)

CONCLUSIONS

POLAR MOTION
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Fig. 3: X-pole w.r.t. IERS2010XY model
(Comparison between two GPS/Galileo solutions) 

Fig. 4: Amplitude spectrum for LOD residuals
(left: Comparison between two GPS/Galileo solutions, right: Comparison between two GPS solutions)

Fig. 6: Amplitude spectrum for polar motion residuals
(left: Comparison between two 3-Day solutions, right: Comparison between two GPS solutions)

Fig. 5: X-pole w.r.t. IERS2010XY model
(left: Comparison between two 3-Day solutions, right: Comparison between 3-/1-Day GPS/Galileo solutions)

The amplitude spectrum of the estimated polar motion time series show in
the diurnal and sub-diurnal band a noise floor of 3-4 μs. Peaks in the diurnal
and semi-diurnal band point to reference model deficiences up to 15 μs.
Peaks (1/n) which show up in the remainig band, can be attributed to
artefacts from the data sampling interval.

• The polar motion residual wave amplitudes of the 3-Day GPS solution w.r.t.
the IERS2010XY model are larger than those of the 3-Day GPS/Galileo
solution.

• Tidal corrections for O1 dominate in both solutions (~20μas)
• It has to be noted that the presented results are based on just 6 months

time series.
• The amount of processed Galileo observations (compared to available GPS

data) is currently less than 10%. Nevertheless, the results show visible
improvements (especially in LOD) when introducing MultiGNSS data.
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