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Rationale

 Hazards are not directly comparable & contrasting modelling 

approaches

 Hazards interact (≠ sum)

 High data requirement

→ Joint multi-hazard analysis scheme
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The MultiRISK Platform

 Multi-scale top-down approach: Regional (~1:25.000) + local 
scale

 Regional exposure analysis of 5 mountain hazards (debris flows, 
rock falls, shallow landslides, snow avalanches & river floods)

 Integration of hazard interactions

 Integration of a validation step

 Automation in a software tool (ArcGIS + Python + external 

models) 

 Coupled with a visualization tool (Web-service)
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Models

Sources Run out

Debris flows
Planar curvature
Slope
Land use & Lithology

Flow direction
Flow spreading
Flow inertia

Rock falls
Slope 
Land use & Lithology

Shallow landslides

Soil bulk density
Slope
Critical rainfall
Lithology

Snow avalanches
Slope
Ridges
Land use

River floods Hydrograph or flood depth
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The MultiRisk Modelling:
Analysis Scheme

Interactions: Disposition - Trigger

Disposition

e.g. Fire-flood cycle

→ Identification of interactions and updating of the recent hazard level

Trigger

e.g. landslide > damming of a river > dam break > debris flow / flash 
flood

→ Analysis of the overall hazard (and overall risk, respectively)
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Avalanche

Influence on 

vegetation cover

(Removal of 
forest)

Influence on 

vegetation cover

(Removal of 
forest)

Influence on 

vegetation cover

Supply of 

material (e.g. 
snow, rocks, 

trees)

- Debris Flow - -
Change of river 

bed morphology 
(acc. & erosion)

Increased slope 

roughness

Supply of 

material
Rock Falls Increase of load

Material 

accumulation in 
river bed

Alteration of 

surface 
roughness

Supply of 

material
- Landslides

Change of river 

course

-
Remobilisation of 

material
-

Erosion / 

saturation of 
landslide 
deposits

Floods

The MultiRisk Modelling:
Examples of interactions
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Avalanche

Debris Flow

Rock Falls

Landslides River damming

Slope 

undercutting
Floods

The MultiRisk Modelling:
One example … 
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The MultiRisk Modelling:
Interaction: Floods - landslides
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Overlay of susceptibility zones and elements at risk

1

2

3

The Modelling Approach:
Exposure
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HAZARD
MODELING

Hazard Choice

Upload of 
data/ choice of 

a project

Parameter 
choice for 

each single-
hazard model

Confirmation 
of parameter 

choice

Run

HAZARD MODEL
VALIDATION

Upload of data

Past events
Expert assessment 
in the field

EXPOSURE
ANALYSIS

EaR Choice

Units
Lenghts
Area

VISUALIZATION 
OF THE RESULTS

Starting of the 
web-mapping 

platform

The MultiRisk Modelling
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MultiRISK Visualisation
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Outlook

Extended by …

 … additional processes

 … further scales

 … a variety of models

 vulnerability assessments

 risk analysis

Adaptation to exact user needs (data available, processes present, set 
of models fitting well, calibration in the area, establishment of 

interactions …)
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Thank you for your attention!

on behalf of the whole research group …

thomas.glade@univie.ac.at

http://geomorph.univie.ac.at
http://homepage.univie.ac.at/thomas.glade

© Michael Crozier
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Heim (1932)

The MultiRisk Modelling: Analysis Scheme
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The MultiRisk Modelling: Validation

Modelled Not modelled

Recorded True Positives False Negatives

Not recorded False Positives True Negatives

SensitivityPositive prediction power
Modelled 


