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3.6.1.2 Institut Géographique National (IGN)

Re port for 2008 This report summarizes the activities of the IGN combination centre
during the year 2008. Some results are also presented in the ITRS
Centre section, see 3.5.5, that complete this section.

Data analysis Withinteraction of IERS Analysis Centres (AC), individual solutions
from the different techniques are frequently evaluated and tested
in order to improve the individual analyses as well as the ITRF
combination. GPS solutions from MIT, NGS and GFZ Analysis
Centres (ACs) have been analyzed to study the origin and scale
information of some GPS terrestrial reference frames (Altamimi
and Collilieux, 2008). Such analysis are regularly conducted for
the combined solutions delivered routinely by the international
technique services, namely, the International VLBI Service (IVS),
the International Laser Ranging Service (ILRS), the International
GNSS Service (IGS), and the International DORIS Service (IDS)
(Altamimi, 2008a, 2008b, 2008c, Collilieux and Altamimi, 2008).
The study of translation and scale parameter time series is of pri-
mary importance for the ITRF datum definition. Collilieux (2008)
has built synthetic position time series that have been combined
accordingly to ITRF combination procedure. It has been shown
that translation and scale factor non-linear variations can not be
fully explained by a loading displacement model. However, scale
factor annual variations has been mostly understood thanks to
that methodology, see Figure 1.

Fig. 1. Blue: IVS scale
factor annual variations.
Red: Scale annual
variation due to loading
displacement of VLBI
stations (Loading model
from Tonie van Dam,
University of Luxembourg).
Green: Scale annual
variation due to loading
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Combination tests have been performed to study the impact of
local ties (Altamimi, 2008c). Assuming that total tie errors are at
the level of 4 mm, it is proved that 16 minimum well distributed
co-location sites are needed for to tie the technique global frames
at the millimetre level. Ideally 32 sites are needed for redundancy
and reliability.

Altamimi, Z. and X. Collilieux (2008) IGS contribution to ITRF,
Journal of Geodesy, 83(3—4), p. 375-383, doi:10.1007/s00190-
008-0294-x

Altamimi, Z. (2008a) Terrestrial reference systems from theory to
implementation, Invited conference at EGU General Assembly,
Vienna, Austria, 13—18 Apr. 2008

Altamimi, Z. (2008b) Status of the ITRF development, conference
at AGU Fall Meeting, San Francisco, United States, 15-19
December 2008

Altamimi, Z. (2008c) The International Terrestrial Reference
Frame: Strengths and Weaknesses of a Multi-technique Com-
bination, conference at COSPAR Scientific Assembly, Montréal,
Canada, 13—-20 July 2008

Altamimi, Z., X. Collilieux and C. Boucher (2008a) Accuracy As-
sessment of the ITRF Datum Definition, in: VI Hotine-Marussi
Symposium on Theoretical and Computational Geodesy IAG
Symposium Wuhan, China 29 May — 2 June, 2006, Xu, P., Liu,
J. and Dermanis, A. (Eds.), International Association of Geodesy
Symposia, Vol. 132, p. 101-110, Springer, doi: 10.1007/978-3-
540-74584-6_16

Altamimi, Z., D. Gambis and C. Bizouard (2008b) Rigorous com-
bination to ensure ITRF and EOP consistency, in: The Celestial
Reference Frame for the Future, Journées 2007, Systemes de
Référence Spatio-Temporels, Observatoire de Paris, p. 151-154

Collilieux, X. (2008) Analyse des séries temporelles de positions
de stations de géodésie spatiale : Application au repére inter-
national terrestre (ITRF), Ph.D. Thesis, Observatoire de Paris

Collilieux, X. and Z. Altamimi (2008) DORIS weekly station position
time series. Status before ITRF2008 analysis, IDS Workshop,
Nice, France, 12—14 November 2008

IERS Annual Report 2008-09



3.6.1 ITRS Combination Centres

Report for 2009

Data analysis

ITRF2008P combination test

IERS Annual Report 2008-09

3.6.1.2 Institut Géographique National

This report summarizes the activities of the IGN combination
centre during the year 2009. These activities are mainly related
to the ITRF2008 pre-analysis using the TC submitted solutions
presented in the ITRS Centre section, see 3.5.5.

With interaction and communication with the Combination Centers
of the TCs, the IERS IGN Combination Center operated pre-analy-
sis of the individual TC solutions submitted to the ITRF2008. These
pre-analyses showed some deficiencies in some TC solutions and
therefore the Combination Centers of the TCs generated updated
solutions which caused a certain delay in the ITRF2008 production
process. The first step consists in operating data analysis of each
individual technique solution, allowing to evaluate the individual
station behaviour regarding linear and non-linear station motions.
Discontinuities in the station position time series are then localised
and introduced in the accumulation (rigorously stacking) of the
time series. Sites with multiple stations and discontinuities are
then constrained to have a unique velocity, except sites where
Earthquakes have taken place. This first step is also an efficient
tool to evaluate the temporal behaviour of the frame parameters,
especially the physical ones: origin and scale. The two ITRS CCs
have also operated comparisons between their intra-technique
cumulative solutions.

A preliminary combination test was generated, called ITRF2008P
and made available to the TCs for evaluation. From this preliminary
combination an assessment of the ILRS SLR origin temporal be-
haviour is illustrated by Figure 1. This figure shows that the origin
components around the three axes are much more scattered
between the start of SLR data in 1983 and 1993, compared to the
period afterward. This feature is to be related to the use of one
satellite (LAGEOS I) data in the first period, whereas the second
period makes use of the two LAGEQOS satellites data.

The assessment of the scale agreement between VLBI and SLR
submitted solutions is illustrated by Figure 2. From this figure we
can see that the level of agreement between the two solutions is
about 1ppb. The figure also shows the scale of the IDS DORIS
solution, which is situated in between VLBI and SLR scales, alt-
hough it is closer to VLBI than to SLR. As also illustrated by this
figure, the ITRF2005 scale is about 1 ppb higher than ITRF2008P.
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Fig. 1: ILRS SLR origin and scale factor components with respect to ITRF2008P
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Fig. 2. VLBI, SLR and DORIS scale temporal variations with respect to ITRF2008P
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