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Debris flows are a major threat in many parts of the Swiss Alps, where they repeatedly cause 
severe damage to infrastructure and transportation corridors or even loss of life. Since sys-
tematic acquisition of data on debris-flow events in Switzerland only started after the events 
of 1987, there is a considerable lack of knowledge on previous debris-flow events for most 
torrents. Trees growing on debris-flow cones might be damaged by surges of events and reg-
ister the disturbance in their tree-ring series. The analyses of growth disturbances such as tan-
gential rows of traumatic resin ducts, the onset of reaction wood or abrupt growth suppression 
or release allows determination of the moment of the impact with yearly or even seasonally 
precession (Figure 1). Therefore, tree-ring analysis proved to be a reliable tool for the tempo-
ral reconstruction of past events. In combination with detailed geomorphic mapping, the spa-
tial extent and spatial patterns of past events can be determined.  

 Fig. 1 (a) The stem of this tree was inclined by a geomorphic event. (b) On the downslope side of the 
stem, compression wood is formed (photo courtesy of Dominique Schneuwly, used with permission). (c) 
In the tree-ring series, eccentric growth can be observed after the impact. 

In this study, we report on results obtained from tree-ring analyses of disturbed Larix decidua
Mill. and Picea abies (L.) Karst. trees growing on a forested debris-flow cone in the Swiss 
Alps (Birchbach, Randa, Valais). The study was based on a detailed geomorphic map in a 
scale of 1:1’000 representing all features related to debris-flow activity, such as levees, lobes 
and abandoned flow paths. The features inventoried in the study area cover 9 ha. In total, 5 
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previously active debris flow channels, 37 segments of levees as well as 33 debris-flow lobes 
could be identified and mapped on the present-day cone surface (Figure 2).  

 Fig. 2 A total area of about 9 ha with 75 features related to past debris-flow activity was mapped on 
the cone of the Birchbach torrent. 

In the deposits, more than 187 trees showing obvious signs of past events were sampled using 
increment borer and growth disturbances were assessed. The determination of the spatial posi-
tion of all trees showing reactions to a specific event allow reconstruction of the extent as well 
as spatial behavior of past events. Similarly, based on tree-ring records of disturbed trees 
growing in or next to the deposits, debris-flow features on the present-day cone surface are 
dated. A comparison of debris-flow activity with precipitation as well as temperature records 
from meteorological stations near the debris-flow cone allows determination of triggering 
factors for debris-flow events. 
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