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EsHmaHon of the present-day deformaHon of the Western Alps

Introduction

datasets

Strain rates

The Western Alps is one of the most seismically ac3ve regions in western Europe with a large density of earthquakes and some historical damaging
earthquakes (example: Bâle earthquake, 1356). The seismic strain computed from focal mechanisms shows a E-W to NW-SE extension in the French Alps,
and a N-S extension in Southern Switzerland (Delacou et al., 2004).

Reference 

The identification of robust strain rate patterns in the Western Alps is made difficult by the low deformation rate in the region, hard to distinguish from the noise (Masson et
al., 2019b; Walpersdorf et al., 2018. the precise characterization of present-day strain rate, and its spatial variability, is a crucial point to understand the origin of deformation.
The main goal of this study is to identify a robust strain rate model by the re-evaluation of the GNSS horizontal velocities with recent data and the comparison of different
datasets to identify common signals. We bring a comparison analysis on three velocity fields computed from three different networks.

Synthesis

𝐸𝑥𝑡𝑒𝑛𝑠𝑖𝑜𝑛 < 0.7 < 𝑆𝑡𝑟𝑖𝑘𝑒 − 𝑠𝑙𝑖𝑝 < 1.3 < 𝑆ℎ𝑜𝑟𝑡𝑒𝑛𝑖𝑛𝑔

Géosciences 
Montpellier

(GM)

- Computed by Chris3ne 
Masson (Masson et al., 

2019)

- 925 sta3ons 

- From 1998 to 2016 (mean
dura3on of 7.9 years)

- Computed in a IGb08 
reference frame*

*Vertical velocities (represented with lines) have
been corrected from their different reference
frame to be compared

Nevada 
Geode3c

Laboratory
(NGL)

Swisstopo
(ST)

- Computed by Juliette 
Grosset for this study from

the NGL position time 
series (Blewitt, 2018)

- 1123 stations 

- From 1998 to 2021 (mean
duration of 10 years)

- NGL data computed using
JPL product in a IGS14 

reference frame*

- Computed and 
communicated by Elmar

Brockmann

- 4817 sta3ons 

- Compila3on from 33 
available veloci3es fields*

- Allows a good coverage of 
Switzerland

GM NGL ST

ØExtension and strike-slip strain rates in the inner
Alps, and shortening rates in the foreland.

ØA N-S extension rate area is present on the three
maps on the France-Switzerland-Italy border,
from about 1.7 to 2.3 × 10−9 yr-1

ØThe extension rate is associated in the French
Alps with strike-slip (GM, NGL)

ØVery low deformation rates in northern
Switzerland.

Ø Uplid and extension rates are first-order consistent with
isosta3c adjustment processes, such as GIA (Mey et al.,
2016, Grosset et al., submifed) or erosion (Vernant et al.,
2013).

Ø French Alps extension rate/strike-slip could be influenced
by Adria/Eurasia rota3on (D’Agos3no et al., 2008)

Ø None of these processes explained completely the
shortening in the foreland.
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First-order synthetic 
strain rate map 
interpreted from the 
comparison of the 3 
GNSS datasets. 
Demarcated area and 
arrows amplitude are 
extracted from the 3 
strain rate map.

Geode3cal strain rate vs. Seismic strain ?What are the processes of deforma3on 
in the Western Alps ?  


