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Mass movements In the Alps
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Mass movements and climate

Changing climate is thought to impact the frequency and
magnitude of mass-movement processes.

Impacts are expected to be particularly acute in mountain
regions.

Spectacular rockfalls occurred during the summer heat of
2003, massive debris flows happened in August 2005.

Occurrence of various mass-movement events beyond
historical experience.
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Dendrogeomorphic sampling
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Ritigraben torrent, Swiss Alps
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Ritigraben torrent, Swiss Alps
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Case-study site Ritigraben
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Geomorphic mapping

Switzerland
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(adapted from Liévre, 2002)
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Case-study site Ritigraben

Sampling: 2450 increment cores from 1102 conifer trees

124 events identified between AD 1570 and 2008

Stoffel & Beniston, 2006 Geophys Res Letter 33: L16404
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Case-study site Ritigraben

Sampling: 2450 increment cores from 1102 conifer trees

124 events identified between AD 1570 and 2008

N

3.26 events 10 yrs'1 (1706-2005)
STDEV: 1.46
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Stoffel & Beniston, 2006 Geophys Res Letter 33: L16404
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Seasonality of debris flows
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Debris-flow deposits (where?)
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Magnitude-frequency relationship

Stoffel, 2010 Geomorphology

Return periods of events

S = pluriannual M = subdecadal L = decadal XL = multidecadal
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Source-to-sink processes
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Lugon & Stoffel, 2010 Global Planet Change 73: 202
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Source-to-sink processes
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Triggers and future evolution In
debris-flow activity
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Regional debris-fow frequency
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Future perspectives
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