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In order to study and constrain the 
current crustal kinematic field of cen-
tral western Europe we reconstructed 
the velocity and the strain field using 
permanent GPS stations, belonging to 
different networks (AGNES, EUREF, 
REGAL, RGP). The strain rate field 
has been measured and displayed as 
principal axes and values of the 2D 
strain rate tensor and as 2D dilatation 
rates. Moreover, the strain rate tensor 
components are calculated perpen-
dicular and parallel to the strike of 
the Alps and the borders of the Up-
per Rhine Graben. The earthquakes 
with M>3.0, occurred since 1973, 
are used to estimate the seismic strain 
rates values, while the style of the 

seismic deformation is reconstructed 
from the focal plane solutions (FPS) 
available in the area. On the basis 
of GPS results and the earthquakes 
distribution two finite elements mod-
els are provided to try to explain the 
tectonic processes that are responsible 
for the deformation in central western 
Europe. These models reproduce the 
area of study divided in four blocks 
by weak layers corresponding to 
three main seismic zones: the first 
one follows the European Cenozoic 
Rift System, separating the eastern 
and the western blocks, the second 
one is located along the Alpine chain 
and divides the northeastern from the 
southeastern block and the last one is 

represented by the area connecting the 
Armorican Massif to the Massif Cen-
tral between the northwestern and the 
southwestern block. Both models are 
characterized by the same thickness 
(100 km) and rheology (elastoplastic), 
while kinematic and dynamic bound-
ary conditions are used as constraints, 
respectively. The results obtained are 
consistent with geological observa-
tions and seismic data and quite in 
agreement with the GPS solutions. 
We show that the orientation of the 
tectonic strain field in central western 
Europe is mostly dominated by the 
two main plate boundary forces acting 
there, the Atlantic ridge push and the 
Africa-Eurasia continental collision.
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