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Many Natural Hazards in Europe!

Many different types of natural hazard threaten wide areas of
Europe, endangering populations and potentially disrupting

livelihoods and the environment as a whole.

Wildfires, Portugal
Lava flow, Mt. Etna, Sicily

Storm Damage, EnglandEarthquake, L’Aquila, Italy



Problem of Multiple Hazard and Risk

These phenomena are usually treated individually by scientists,
engineers and disaster response managers!

This leads to the frequent spatial, temporal and causal
relationships between these hazards often being neglected!

However, these relationships may amplify the risk!

Rock falls
triggered by an earthquake   
disrupting a transport lifeline

on Guadeloupe,
French West Indies.



Develop and apply

a common theoretical framework

for tackling multiple natural hazards and risks!

(compatible with the new EU-guidelines)

Compare with single-type hazard and risk methodology!
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Comparability Interaction

Decision MakingScenarios
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Types of Hazard Considered

Earthquakes

Landslides

Volcanic eruptions

Tsunamis

Wildfires

Winterstorms

Fluvial floods

Coastal floods



Universität
Karlsruhe (TH)

Risk Comparability

(Synopsis of the risks from the DFNK project, Grünthal, et al)
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The fundamental problems:

spatial scales!

time scales!

uncertainties!

Cologne
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Risk Comparability: How to Prioritise?
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(Synopsis of the risks from the DFNK project, Grünthal, et al)
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Risk

=

Probability x Impact

=

Losses per Year

11 years, 37 Mill. ú

23 years,

49 Mill. ú

1000 years,

1900 Mill. ú
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The problem of

comparing 

frequent events

with seldom ones!



Risk Perception and Actual Risk
The risk from extremely frequent and extremely seldom events is not perceived by the public

Aversion  Factors?



WP2 Single-type risk assessment 
and comparability

Review

state of the art
in single-type
risk analysis

Uncertainty
quantification

and comparison
for single-type
risk analyses

Harmonization

of single-type
risk assessment
methodologies

The results serve as a reference

for comparison with the results

obtained from true multi-type risk assessment!



Interactions Between Hazards

Cascading/domino hazards:   Those triggered

or amplified

by an earlier event
earthquake              tsunami

earthquake             landslide

main shock          aftershocks

storm             coastal floods 

.

.

Combined hazards:   Those acting independently,

but at about the same time,  

on the same vulnerable system

earthquake followed by a flood

forest fire followed by a storm

.

.

Conditional probabilities

Time-dependent vulnerability

Interactions between hazards make the multi-hazard approach

more than the simple sum of individual single hazards!



Interactions Between Hazards
WP3 

Cascade effects in
a multi-hazard approach

WP4 
Time-dependent

vulnerability

WP5 
Framework for 

multi-risk assessment

Impact
Direct
losses

Indirect losses

Assess the impact of multiple hazards
on 

physical, functional, social and economic vulnerabilities



Scenarios from

Test Cases and ñVirtual Cityñ

Virtual City

Cologne

Naples
French West Indies



Linking to Decision Making (WPs 6/8) 

HAZARD
MODULE
(WP3)

EXPOSURE
MODULE
(WP2, 7)

VULNERAB.
MODULE
(WP4)

LOSS
MODULE
(WP5)

I/
O

I/
O

I/
O

Multi-Risk

IT-Platform

(WP 7)

Test Cases Virtual City

Multi-Risk

Scenarios 

Decision

Support

Á Multi-risk

scenario base

Á Semantic

knowledge base

Á Guidelines and

recommendations

Á Decision

analytic methods

Á Perceptual and

cognitive barriers

Á Barriers to effective 

decision making

ÁInteraction with end user

ÁTraining and knowledge

dissemination


