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Road networks in mountainous forest landscapes have the potential to increase the susceptibility to shallow
landsliding by altering surface and subsurface flow paths. The same issue is observed for the path networks with
an evidence of surface erosion due to flow direction alteration. In this work LiDAR data with the combination of a
interception grid-based methodology is developed in order automatically recognize the likely surface instabilities
along the road and paths network.
The main goal is to investigate the forest road and pathway effects on altering hillslope flow directions and
redirecting contributing area, and also how the high resolution topography is useful for such analysis.
This study was conducted in few small headwater basin, located in Eastern Italy, where a forest road and path
networks have been accurately surveyed and detailed airborne LiDAR elevation data were available. The DTMs
were derived using LiDAR bare ground elevation data with a spatial scale of 0.5 m.
Two major findings are addressed: i) the evidence of forest road effect on altering hillslope flow directions and
redirecting contributing area within cross ditches, ii) the effectiveness of high resolution LiDAR derived DTM
of 0.5 m in recognition of paths network and its derived implication on hillslope flow direction and derived
contributing area calculation. These results underline the capability of high resolution topography for predicting
the geomorphic effects of forest roads or trail paths located on steep slopes. The approach used in this study may
be useful for defining criteria for road design that reduce the effects of roads on geomorphic processes, and also for
planning engineering solutions for such areas where paths are relevant for tourism and trekking such Dolomites or
in National Parks.


