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AOSTA VALLEY, ITALY

• Heavily glaciated region in 

Italy: >170 glacial bodies

• Diverse glacier morphology

• Dense network of high-

altitude infrastructure

• Comprehensive glaciological 

and topographical datasets 

available

Climate change is 

accelerating 

cryospheric 

degradation in the 

Alps, increasing the 

frequency of glacial 

hazards, like ice 

avalanches, that 

severely threaten 

high-altitude 

infrastructure. 

Create a regional 

workflow to map ice 

avalanche risks and 

identify threats to 

critical infrastructure.

1 Database Construction

Historical ice avalanche data 

collection and calculation of the 

angle of reach

THE AIM

3 Glacier Characterization

Volume calculation, classification 

according to the scenarios and 

flowline correction

4 Release Area Definition

Intersection of flowlines with 

glacier fronts and point 

densification

2 Statistical Analysis

Bootstrap regression analysis of 

the database for the definition of 

representative scenarios

5 Probabilistic Simulations

r.randomwalk: simulates propagation 

by generating multiple flow 

trajectories based on constraints.

6 Impact Assessment

Generation of Impact Frequency 

maps and spatial analysis of 

infrastructure interference

7 Model Validation

Validation against well-documented historical avalanches: 

comparison between the deposits and the modelled impact area

Frebouze Glacier, 

2002

Lex Blanche Glacier, 

2004

Planpincieux Glacier, 

2017

• Update datasets with refined topographic 

and glaciological surveys

• Apply advanced models for the more 

critical locations

• Investigate cascading phenomena

• Integrate findings into regional prevention 

and mitigation strategies

Future steps…

The procedure provides a robust first-

level screening tool for identifying risk 

hotspots, supporting targeted territorial 

planning and resilient mountain 

management.

The final output is 

a series of impact 

maps—one for 

each collapse 

scenario—

illustrating the 

probability of 

specific areas 

being affected. 

These maps can 

then be overlaid 

with infrastructure 

data to assess 

their vulnerability.

mailto:mnicora@fondms.org

	Slide 1

