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Root reinforcement is a key factor when dealing with slope stability problems and is becoming an important
quantitative criterion for the evaluation of the protective function of forests against shallow landslides and for the
adoption of appropriate practices in protection forest management. Although many models have been developed
to estimate the root reinforcement, a reliable quantification that considers both its spatial and temporal variability
still remains a challenge. This work aims to extend the understanding of the spatial and temporal dynamics of root
reinforcement after forest management in alpine spruce forests, supplying new experimental data and applying the
state of the art in numerical model to compute root reinforcement (RBMw).

Root reinforcement decay was estimated 5, 10 and 15 years after timber harvesting in spruce stands in a small
catchment in the Swiss Alps. Root distribution at different distances from the trees has been collected and a
root distribution model implemented in SOSlope has been calibrated and validated. To estimate root mechanical
properties roots bigger than 5 millimeters in diameter were tested in the field, to fill up the current lack of data
regarding field pull out of roots of these dimensions. The contribution of shrub and tree renovation species on root
reinforcement after felling has been evaluated. Finally, a model for the estimation of root reinforcement decay was
proposed, based on the two key factors for root reinforcement dynamic: decay of root frequencies and root pullout
force decay. The final result is a model for the spatial -temporal prediction of root reinforcement heterogeneity
and dynamic in alpine spruce forest stands.

This is the basis for the implementation of the temporal variability of root reinforcement in slope stability models
(i.e. SOSlope), in which vegetation is considered a key factor for shallow landslide stability.



