
Geophysical Research Abstracts
Vol. 19, EGU2017-6266, 2017
EGU General Assembly 2017
© Author(s) 2017. CC Attribution 3.0 License.

Incision rate changes in the upper Var River catchment, southern French
Alps: from observations to models.
Carole Petit (1), Yann Rolland (1), Liran Goren (2), Didier Bourlès (3), Régis Braucher (3), Marianne Saillard (1),
and Davide Cassol (1)
(1) Université Côte d’Azur, CNRS, OCA, IRD, Géoazur, 250 Rue Albert Einstein, 06560 Valbonne Sophia Antipolis, France
(petit@geoazur.unice.fr), (2) Geological and Environmental Sciences, Ben Gurion University of the Negev, Beer-Sheva, Israel,
(3) Aix-Marseille Univ., CNRS, IRD, Coll. France, UM 34 CEREGE, Technopôle de l’Environnement Arbois-Méditerranée,
BP80, 13545 Aix-en-Provence, France

Cosmic Ray Exposure (CRE) dating on river polished surfaces from gorges located in the Var River catchment
(Southern French Alps) reveals high incision rate pulses (>10 mm.yr-1) related with climate changes, and in par-
ticular with glacial-interglacial transitions. In addition, they show that the onset of the last deglaciation in this area
occurred shortly after the Last Glacial Maximum (LGM), i.e. ∼16-19 ka ago. Extrapolating these results to longer
time scales suggests that the post 140 ka history of this landscape was dominated by fluvial incision. Inverse models
based on the stream power law are then used to determine uplift rate variations in several small tributaries of this
catchment with respect to the main channel. These inverse models show that all tributaries have consistent incision
rate histories with alternating high and low values, and a comparison with global temperature curves shows that
these variations significantly correlate with quaternary climate changes. We suggest that during warm periods, a
wave of regressive erosion propagates in the main channel, while its tributaries deeply incise their substratum to
catch up with the falling base-level. We then perform forward models of river incision and simulate the incision
of the main channel system over a time span of 600 ka. This model allows us to extract time and space incision
rate variations along the Tinée River channel (the largest tributary of the Var River). With a background of a few
mm.yr-1, incision rate can increase up to more than 10 mm.yr-1 during short episodes, in agreement with CRE
dating. The part of the channel located between 12 and 20 km downstream from the source has undergone several
periods of rapid incision rates, which could explain the steep hillslopes and the triggering of a landslide ∼10 kyr
ago.


