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How to explain the present-day deformation in France: In the mountain
ranges (Alps and Pyrenees) and outside. Constraints from a new analysis
of GNSS data.
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Global Navigation Satellite System (GNSS) is a powerful tool to decipher the present-day deformation along plate
boundaries, but it is usually overlooked in slow deformation regions because of the resolution limit. France is a part
of the Western Eurasian plate and is commonly considered stable or having low velocities in terms of horizontal
motion at the limit of resolution obtainable with GPS data.

With a global re-analysis of ~1200 GNSS continuous sites across Western Eurasia and a large set of synthetic data,
we are able to quantify the accuracy of the determination of the long-term velocity and the robustness of the signal
extracted.

In the Alps and the Pyrenees, the analysis of the actual GNSS data shows groups of sites having significant ve-
locities which are spatially coherent. However, the rigid rotations of Apulia and Iberia relative to Western Eurasia
do not explain the strain patterns computed for the Alps and the Pyrenees, raising the question of the origin of the
deformation and seismic hazard in these active earthquake regions. Other processes, such as erosion, need to be
taken into account to explain the seismicity and the strain patterns observed in the Alps and the Pyrenees.
Furthermore, outside the mountain ranges (Brittany, Aquitaine region, Paris basin...) we observe a significant defor-
mation but low seismicity. In these areas, the origin of the deformation is more difficult to determine and requires
considering other origins of deformation such as transient hydrological phenomena.



