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OutlineOutline

• Importance of function of infrastructure systems

• Characterisation

• Pragmatic methodology to strengthen infrastructure systems in 
disasters
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Importance of function of infrastructure systemsImportance of function of infrastructure systems

• Disaster response
– Management (Fire / Police)
– Transportation system
– Telecommunication
– Health

• Emergency assistance
– Transport
– Health

• Reconstruction
– Transport
– Energy
– Telecommunication
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Characteristics of infrastructure systemsCharacteristics of infrastructure systems

Energy 
distribution 
system

• electricity
• water
• gas
• heat
• petrol

linear elements structural points
• back bone
• grid

• control points
• "Transformers"

Transportation 
(terrestric)

• rail
• road

• network - main
- local

• stations
• control points

Transportation 
(non terrestric)

• posts
• storage etc.

• water
• air

•

Health • hospitals • • transportation 

Telecommunica-
tion

•
• switch stations
• control system 

• antenna / control stations

• Fixed
• back bone
• local distribution
• Mobile
• back bone
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Procedure of evaluationProcedure of evaluation

Aim reached? Medium importance
assessed?

High 
importance

yes

Medium 
importance

no

Concept of counter measures DS / UT

Functionability analysis UT / DS

Importance analysis UT / DS

Basic assessment UT / DS

no
Detailed assessment DS / UT Implementation 

of counter 
measures

yes

UT / DS

Legend:
UT - utility personnel
DS - disaster specialist
red - responsible
green - consultant
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Advantage of methodologyAdvantage of methodology

• Takes experience of utility personnel and disaster specialist into 
account

• Strong involvement of utility personnel
– ensures that system characteristics are really taken into account
– enhances the chances that results are implemented
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Procedure of evaluation Procedure of evaluation -- initial basic assessmentinitial basic assessment

Functionability analysis
•Definition of "minimal mode of operation" for selected 
scenarios
•Evaluation of allowable damage

Importance analysis
•Rank all system elements in respect to their importance 
for functionability of the entire system 

Elements with 
"medium 

importance"

yes

Aim reached?

Detailed 
assessment

noElements with "highest importance"

Basic assessment
•Check vulnerability with simplified methods (e.g. check 
lists) and rank them in acceptable, questionable and 
unacceptable functional vulnerability
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Procedure of evaluation Procedure of evaluation -- detailed assessmentdetailed assessment

Detailed assessment
•Detailed analysis of components with questionable and 
unacceptable vulnerability

Concept of counter measures
•Selection of components with reasonable costs of 
retrofit in order to reach the "minimal mode of 
operation"
•Retrofit design for selected components
•Start retrofit with components of highest impact on 
improvement of functionability, integrate retrofit into 
regular maintenance work

Elements
of "medium importance"

assessed?

yes noImplementation 
of retrofit 
concept

Basic 
assessment of 
components
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