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3.6 ITRS Combination Centres

3.6.2 Institut National de l‘Information 
Géographique et Forestière (IGN)

ITRF2008 Plate Motion Model

This report summarizes the activities of the ITRS Combination 
Centre at IGN during the year 2012. These research activities are 
mainly related to the ITRF2008 results.

For various geophysical and geodetic users’ applications, we 
estimated a plate motion model derived from and consistent with 
ITRF2008, for 14 major tectonic plates, and published in Journal 
of Geophysical Research (Altamimi et al., 2012). The analy-
sis we adopted to estimate the ITRF2008 Plate Motion Model 
(ITRF2008-PMM) consisted in the simultaneous estimation of 
angular velocities of the 14 plates, together with a global trans-
lation rate parameter representing an Origin Rate Bias (ORB) of 
the selected velocity field of 206 sites, far from plate boundaries 
and deformation zones. The results of this study indicated that we 
were able to determine an ITRF2008-PMM with and RMS of 0.3 
mm/yr. In addition to the precise estimation of the plate angular 
velocities, we also evaluated the ORB and compared our results 
to the most used geophysical models, namely NNR-NUVEL-1A 
and NNR-MORVEL56 elaborated by Donald Argus from JPL, in 
1991 and 2011, respectively. The components of the evaluated 
ORB are (in mm/yr): 0.41 ± 0.27, 0.22 ± 0.32, 0.41 ± 0.30 over 
the three axes (XYZ). In addition, we observed a large angular 
residual velocity of the order of 4 mm/yr of the Australian plate 
between ITRF2008-PMM and NNR-MORVEL56, as illustrated by 
Figure 1. This bias is not observed when comparing ITRF2008-
PMM to NNR-NUVEL-1A, suggesting that it is originated from the 
new model NNR-MORVEL56.

Fig. 1: Velocity differences after rotational transformation between ITRF2008 and NNR-NUVEL-1A (left) 
and NNR-MORVEL56 (right). In mm/yr: green: less than 2; blue: between 2 and 3; orange between 3 
and 4; red between 4 and 5; black larger than 5. 
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3.6.2 Institut National de l’Information Géographique et Forestière

Research and development 
activities

Publications

The members of the IGN CC, often in cooperation with other sci-
entists, conduct research and developments activities relating to 
the ITRF in particular and reference frames in general. R&D acti-
vities 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.
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