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Automated identification of potential avalanche release areas and
quantitative risk assessment of snow avalanche-air blasts
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Abstract: Snow avalanches pose a major hazard in high-mountain regions due to their high mobility and destructive potential,
yet reliable identification of potential release areas (PRAs) and quantitative risk assessment remain challenging, particularly in
data-scarce environments. Here, we present an integrated avalanche risk assessment framework that couples automated PRA
identification with the depth-averaged dynamic model RAMMS::Extended. The PRA identification approach is based on
multi-factor terrain constraints and explicitly incorporates snow slab fracture scaling, enabling robust delineation of release
areas under complex topographic and vegetation conditions. The dynamic model further represents key physical processes
governing avalanche motion, including snow entrainment, meltwater-induced friction reduction, and air-blast propagation,
allowing efficient simulation of avalanche evolution. The framework is applied to two documented avalanche events in the
Braemabuel and Salezer areas near Davos, Switzerland. The identified release areas and simulated runout distances agree well
with observations, demonstrating the validity of the proposed approach. Owing to its low data requirements and strong regional

transferability, the method is well suited for rapid, large-scale avalanche risk assessment in high-mountain regions.
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Table 1 Main parameters for the avalanche-air blast modeling
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(a) the Braemabuel avalanche; (b) the Salezer avalanche.
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Figure 3. Key topographic factors of the Braemabuel and Salezer study areas.
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Figure 4. Results of potential snow avalanche release area identification with and without snow slab fracture effects:
(a, c) with fracture effects; (b, d) without fracture effects.
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best-matching potential release area scenario.
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Figure 6. Hazard prediction of the avalanche and generated air blasts at the Braemabuel area.
(a-b) avalanche core and air blast impact pressure; (c-d) avalanche core and air blast risk zoning.
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Figure 7. Integrated technical framework for avalanche hazard identification, prediction, and mitigation
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