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The Himalaya-Alpine present day velocity field
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The french geodesist drift
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Luckily, uplift rates 
were there to save 
us from a severe 

nervous breakdown
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What are the 
process leading to 
such unexpected 

observations?



What are the process leading to such unexpected 
observations? 

internal vs. external
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Internal processes?                      Why not, but …
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External processes?

Chéry et al. 2016, Serpelloni et al., 2013
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Postglacial rebound?
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Postglacial rebound?
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Erosion / strain

Delacou et al. 2004
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The Pyrenees

Delacou et al. 2004
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Erosion rates in the Pyrenees
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The Pyrenees: a 
good agreement 
between seismic 
strain rates and 

external 
processes
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Are we doomed? Will we be able to quantify 
horizontal strain? 
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There is some hope … small is beautiful!
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Models and 
across-range 

velocity profiles
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Conclusions
• Still an ongoing debate but external processes can explain 

most of the present day velocities. And we are not the only 
fools to think so: “… we show that 90% of the geodetically 
measured rock uplift in the Alps can be explained by the 
Earth’s viscoelastic response to LGM deglaciation” (Mey et al., 
2016). 

• If plate tectonics and internal processes are not the main 
loading forces for a large part of Europe, we need to revise our 
way of looking at seismic hazard  



• Use the geomorphology to have better estimates of 
external processes  

• Use 3D mechanical models to better test the effects of 
internal and external processes 

• Compare and combine geodesy and seismology to better 
assess the strain rates and the seismic hazard

What to do next?



Thank you!


