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Abstract

Recent measurements of surface vertical displacements of the European Alps show widespread
uplift at rates of up to ˜2.5 mm/a in the north-western and central Alps and ˜1 mm/a
across a continuous region from the eastern to the south-western Alps. Such a rock uplift
rate pattern is at odds with the horizontal strain rate field, characterized by shortening
and crustal thickening in the eastern Alps and very limited deformation in the central and
western Alps. Proposed mechanisms of rock uplift rate include isostatic response to the
last deglaciation, long-term erosion, detachment of the western Alpine slab, as well as litho-
spheric and surface deflection due to sub-Alpine asthenospheric convection. Here, we assess
prior work and present new estimates of the contributions from such proposed mechanisms.
Lithospheric adjustment to deglaciation and erosion may account for the great majority of
the observed surface uplift rates in the eastern Alps, which, if correct, suggests that topogra-
phy due to plate tectonic related horizontal shortening and crustal thickening is reduced by
other mechanisms. In the central and western Alps, the lithospheric adjustment to deglacia-
tion and erosion likely accounts for roughly half of the rock uplift rates, which points to
a noticeable contribution by mantle-related processes such as detachment of the European
slab and/or asthenospheric upwelling. While it is difficult to independently constrain the
patterns and magnitude of mantle contributions to ongoing Alpine vertical displacements at
present, future AlpArray-related data should provide additional insights to better constrain
these processes. Regardless, it is increasingly clear that interactions between tectonics s.l.
and surface unloading processes, rather than individual forcings, are required to explain the
current Alpine topographic change.
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