Avalanche path mapping with GIS and the effect of DEM resolution.
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Although geographical information systems provide an excellent tool for automated avalanche mapping, most studies have been limited to identifying avalanche hazard zones at a low resolution. The identification of an avalanche path requires more topographic detail than for zones and thus requires a higher-resolution digital elevation model (DEM) as input. This paper addresses the effect of resolution on avalanche path mapping by applying an automated avalanche path mapping technique to two DEMs of the same area using ArcGIS( software. A 10 m resolution DEM, created specifically for this study, was used as the high-resolution input whilst a pre-existing 25 m resolution DEM was used as the low-resolution input. Each component of the avalanche path was determined separately: starting zones were identified using locally derived slope, aspect and elevation variables; avalanche tracks were determined utilising hydrological modelling tools; and maximum runout distances were calculated using statistical techniques. Results from each of the DEM’s were compared with each other and with other forms of avalanche evidence. It is concluded that a higher resolution DEM was important in the determination of starting zones but not necessarily in track or maximum runout identification. 

