
Creation of predictor variables
• Spatial aggregation of data to basins

Basins with mapped PPA for each 
movement-type

Creation of binary response variables
• Training area: Austria (AT) and Northern Italy (South Tyrol): 3696 basins
• Only non-trivial basins where PPA spatially coincides with infrastructure
• Only non-trivial periods: „Rainy“ days with > 10 mm on day 0 or day 1

Modelling

Geo-environment
• Morphometry in PPA
• Land cover in PPA
• Lithology in PPA

Exposure (OSM)
• Buildings in PPA
• Transport infrastructure

in PPA

Meteorology (CERRA) & seasonality
• Daily data (2005-01-01 – 2020-12-31)
• Precipitation variables (time-windows) and temperature
• Mean annual precip. (MAP): static climatic descriptor
• Day-of-the-year (DOY): circular seasonal effect

Presence observation
• Known occurrence day (2005-01-01 – 2020-12-31)
• Damaged infrastructure

Absence observation
• Spatial sampling of absence basins (incl. neighborhood constraint)
• Temporal sampling of absence days (2005-01-01 – 2020-12-31)
• Temporal gap filter (30 d) & balancing across months and years

Model evaluation and visualizations 

Separate treatm
ent of slide-types, flow

-types, fall-types

Binomial Generalized Additive Mixed Model (GAMM)
• Fixed effects: Meteorology, Seasonality, Geo-environment, Exposure
• Random effects: Group effects zeroed for prediction (sampling location, sampling year)

Variable selection
• Automated selection (double penalty shrinkage)
• Cross-validation for precipitation time-windows

Model performance
• AUROC score
• Leave-basins-out cross-validation

Modelled relationships
• Variable importance
• Partial effect plots

Predictive maps
• Transfer to the Alpine Space
• Hindcasts and “what-if” scenarios

Mapping of potential process area (PPA)
• Gravitational Process Path model
• Parameterization according literature

Delineation of basins
• 17872 basins
• Minimum size: 200 ha

Prob Impact (x,t) = f(Geo-environment(x)) + f(Exposure(x)) + f(Meteorology(x,t)) + f(MAP(x)) + f(DOY(t)) + SamplingYear(t) + SamplingLocation(x) 
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Training domain Training domain
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