
Geophysical Research Abstracts
Vol. 19, EGU2017-15517, 2017
EGU General Assembly 2017
© Author(s) 2017. CC Attribution 3.0 License.

Impact of global warming on the snowpack seasonality at high elevation in
the Swiss Alps
Geoffrey Klein (1,2), Yann Vitasse (1,2,3), Christian Rixen (3), Martine Rebetez (1,2)
(1) University of Neuchatel, Institute of Geography, Neuchatel, Switzerland (geoffrey.klein@unine.ch), (2) WSL Swiss
Federal Institute for Forest, Snow and Landscape Research, Neuchatel, Switzerland, (3) WSL Institute for Snow and
Avalanche Research SLF, Group Mountain Ecosystems, Davos, Switzerland

In alpine regions, climate change is expected to cause major modifications on the environment, in particular
through changes in the snow conditions. The effects of the temperature increase on the snowpack and on the time
of snowmelt are critical for alpine ecosystems, as well as for winter tourism or hydrological regimes. Despite these
potentially considerable impacts, studies focusing on how global warming has modified snowpack seasonality
are largely missing in the scientific literature, likely due to the difficulty to obtain long-term series of snow depth
records at high elevation.

Here, we analyzed snow depth and temperature data from 114 meteorological stations, ranging from 1139
to 3000 m asl in the Swiss Alps over the period 1970-2016. We aim (i) to describe the temporal patterns of
the snowpack over the study period, (ii) to spatially assess the influence of air temperature on snowmelt timing
regarding the potential consequences for alpine vegetation, as the snowpack offers them a good protection against
frost. We developed a methodological framework to accurately determine the onset and snowmelt dates.

Our results show a significant decrease in all snowpack parameters over the study period in the Swiss
Alps, irrespective of the elevation, location or local climatic conditions. In particular, the snow cover duration
declined at all the study sites over the last decades, mainly due to an earlier snowmelt rather than a later snow
onset, in connection with a stronger temperature increase in spring.


