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 Vulnerability = Essential part of risk management

 However little knowledge about effects of torrential hazards on buildings (physical vulnerability)

 2 existing approaches tested and compared
 Vulnerability Curves
 Vulnerability Indicators

Background

Torrential hazard

Intensity: Deposit Height

Damage: Degree of loss (DOL)

Impact on building

Pictures: © die.Wildbach. All 
rights reserved
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Schallerbach 2015 Torrential Event

Pictures: © die.Wildbach. All rights reserved>50.000 m³ deposited and 
> € 6.2 Mio reported damage on residential houses
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Vulnerability curves

Intensity ID Description of desposit height 

Hmax Maximum height – Reference value 
Hmean Mean height of the four edges of a building 
Hupmean Mean upslope height  

HDOD Maximum height from digital terrain model 

 

 Vulnerability curve relate the 
deposit height with degree of loss 
(DOL)

 Big influence of the way the 
intensity is assessed (coloured 
functions)

 Maximum deposit height (Hmax) = 
standard procedure
 blue area = confidence interval

 Existing beta model (Fuchs et al., 
2019) differs considerably 
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Vulnerability indices

 Indicators based on building 
characteristics and surrounding

 Indicators weighted and summed 
up to physical vulnerability index (
PVI) ‐ accordingly to Papathoma‐
Köhle et al., 2019

 Map showing particularly 
vulnerable buildings (coloured in 
red)
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Vulnerability curves:

Overall damage of this case study better 
represented with curves

+ Less data acquisition necessary if there is existing 
function

+ Can be translated into monetary costs

Summary

Vulnerability indices:

Outliers of this case study predicted better with PVI 
than with curves

+ Spatial visualisation of highly vulnerable buildings

+ Characteristics of elements at risk considered
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Successfully shown for first time that results of vulnerability curve and 
index can be compared  Step towards more universal approach 

Future: Combing advantages of both methods?!?
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