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3.6.2 Institut National de l’Information Geógraphique et Forestière
(IGN)

Research and
development activities

Investigation of the
scale discrepancy

between SLR and VLBI

This report summarizes the activities of the ITRS Combination Centre
at IGN during the year 2018. .
text

The members of the IGN CC, often in cooperation with other scientists,
conduct research and developments activities relating to the ITRF in
particular and reference frames in general. R&D activities include
ITRF accuracy evaluation, mean sea level, loading effects, combination
strategies, and maintenance and update of CATREF software. Scientific
results of specific data analysis and combination are published in peer-
reviewed journals, as listed in the references’ section, but also presented
at international scientific meetings. .
text

The scale of ITRF2014 was defined in such a way that it has zero
scale and zero scale rate with respect to the arithmetic average of the
implicit scales of SLR and VLBI solutions as obtained by the stacking
of their respective time series. The resulting scale and scale rate
differences between the two solutions (SLR and VLBI) are 1.37 (±0.10)
ppb at epoch 2010.0 and 0.02 (±0.02) ppb/yr. The level of the scale
agreement between SLR and VLBI confirms the ITRF2008 finding and
is an indication of the persistent scale offset between the two technique
solutions. These results suggest that there is still an urgent need for
investigation on the causes of the scale discrepancy, e.g., range biases
in case of SLR [Appleby et al., 2016] and possible effects due to VLBI
antenna gravity deformations [Sarti et al. 2009, 2010]. The ILRS has
initiated a pilot project on systematic errors including the range biases
which will be estimated in the ILRS solution to ITRF2020. A preliminary
SLR test solution was made available to the ITRS center by Cinzia
Luceri from the Italian Space Agency (ASI) where estimated range
biases were taken into account. Analyzing the time series of this SLR
test solution showed a clear scale offset of about 1 ppb with respect
to the ILRS solution which was used in the ITRF2014 as illustrated by
Figure 1. We expect that this scale offset will greatly minimize the scale
discrepancy between SLR and VLBI in the coming ITRF2020 solution. .
text

Contribution to the
Hotine Marussi

Symposium 2018

The Head of the ITRS Center convened a session during the Hotine
Marussi Symposium 2018 entitled “Theory of modern geodetic refer-
ence frames and Earth’s rotation”. A presentation on behalf of the
ITRF team at IGN was made at the session dealing with a “Review of
Reference Frame Representations for a Deformable Earth”. A written
paper was also submitted to the IAG series of this symposium. .
text
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Fig. 1: Scale discrepancy between ASI preliminary solution (blue) where range biases are estimated and
ILRS solution (green) used in the ITRF2014 computation
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