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Centre Centre risquerisque & performance& performance

qq Created in 2000 by Created in 2000 by BenoîtBenoît RobertRobert

qq Study Areas :Study Areas :
qq Interdependences between Infrastructures  Interdependences between Infrastructures  

(Lifeline Networks (Lifeline Networks –– Critical Infrastructures) ;Critical Infrastructures) ;
qq Vulnerabilities of Infrastructures ; Vulnerabilities of Infrastructures ; 
qq Dominos effectsDominos effects
qq Emergency measures planningEmergency measures planning

qq Academic activities :Academic activities :
qq Courses, Seminars, Scientific committeesCourses, Seminars, Scientific committees
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ProjectProject

qq 3 Objectives :3 Objectives :
qq Develop a new methodology of risk Develop a new methodology of risk 

management based on the interdependences management based on the interdependences 
between Lifeline Networks ;between Lifeline Networks ;

qq Develop concrete risks management tools Develop concrete risks management tools 
allowing to prevent domino effects regardless of allowing to prevent domino effects regardless of 
the events likely to generate failures ;the events likely to generate failures ;

qq Increase knowledge on problematic related to Increase knowledge on problematic related to 
the interdependences between interrelated the interdependences between interrelated 
infrastructures.infrastructures.
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qq 4 Stages :4 Stages :
qq Characterization of socioCharacterization of socio--economic environments ;economic environments ;

qq Characterization of Lifeline Networks ;Characterization of Lifeline Networks ;

qq Identification and characterization  of Identification and characterization  of 
interdependences between Lifeline Networks ;interdependences between Lifeline Networks ;

qq Creation of a space of cooperation between Lifeline Creation of a space of cooperation between Lifeline 
Networks.Networks.
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DémarcheDémarche de de préventionprévention

q Based on principles 15, 18 and 19 of the 
1992 Rio Declaration : 
q Principle 15

« In order to protect the environment, the In order to protect the environment, the 
precautionary approach shall be widely appliedprecautionary approach shall be widely applied by by 
States according to their capabilities. Where there States according to their capabilities. Where there 
are threats of serious or irreversible damage, are threats of serious or irreversible damage, lack of lack of 
full scientific certainty shall not be used as a reason full scientific certainty shall not be used as a reason 
for postponing costfor postponing cost--effective measureseffective measures to prevent to prevent 
environmental degradation.environmental degradation. »
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DémarcheDémarche de de préventionprévention

qq Based on principles 15, 18 and 19 of the Based on principles 15, 18 and 19 of the 
1992 Rio Declaration : 1992 Rio Declaration : 
qq Principle 18Principle 18

«« States shall States shall immediately notifyimmediately notify other States of any other States of any 
natural disasters or other emergencies that are natural disasters or other emergencies that are likely likely 
to produce sudden harmful effectsto produce sudden harmful effects on the on the 
environment of those States. Every effort shall be environment of those States. Every effort shall be 
made by the made by the international community to helpinternational community to help States States 
so afflicted. » so afflicted. » 
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DémarcheDémarche de de préventionprévention

qq Based on principles 15, 18 and 19 of the Based on principles 15, 18 and 19 of the 
1992 Rio Declaration : 1992 Rio Declaration : 
qq Principle 19Principle 19

«« States shall States shall provide prior and timely notification provide prior and timely notification 
and relevant information to potentially affected and relevant information to potentially affected 
StatesStates on activities that may have a significant on activities that may have a significant 
adverse transboundary environmental effect and adverse transboundary environmental effect and 
shall consult with those States at an early stage and shall consult with those States at an early stage and 
in in good faithgood faith. ». »
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DémarcheDémarche de de préventionprévention

q Statement : 
The entities which interact into the same socioThe entities which interact into the same socio--

economic environment, must establish a economic environment, must establish a space of space of 
cooperationcooperation in order to in order to anticipate the whole of anticipate the whole of 

the harmful consequencesthe harmful consequences generated by potential generated by potential 
failures of one or more of the entities. failures of one or more of the entities. 

A A proactiveproactive approach of risk management must approach of risk management must 
take into account the take into account the evolutionary stateevolutionary state of the of the 
entities to communicate entities to communicate relevant informationrelevant information

necessary to the planning of efficient, effective necessary to the planning of efficient, effective 
and reasonable protection measures.and reasonable protection measures.
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MethodologyMethodology
MISSIONS

OPERATIONS
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qq NameName
qq ProviderProvider
qq ScarcityScarcity
qq UseUse
qq Period of the needPeriod of the need
qq Quantity neededQuantity needed
qq Storage capacityStorage capacity
qq EssentialityEssentiality
qq Alternate resourceAlternate resource
qq Criteria of acceptanceCriteria of acceptance

FUNCTIONS

INTERDEPENDENCES BETWEEN THE ENTITIES

VULNERABILITY TOWARDS THE RESOURCE 

DEPENDENCES + CONSEQUENCES CURVES

USED RESOURCES

Evaluation of the interdependences between 
Lifeline Networks
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EntityEntity 33
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EntityEntity 22
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MethodologyMethodology
DEPENDENCY CURVESDEPENDENCY CURVES
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qq Zone of failure functioningZone of failure functioning
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MethodologyMethodology
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Concrete ResultsConcrete Results

qq Identification of the Environment :Identification of the Environment :
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Downtown Montreal

qq Characterization of the Environment :Characterization of the Environment :
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qq Characterization of the LN :Characterization of the LN :

ProduceProduce TransportTransport DistributeDistributeFunctions

ElectricityElectricityMission

Resources Internal Resources Internal Resources 
(Infrastructures)(Infrastructures) External ResourcesExternal Resources

Operations CurrentCurrent ControlControl ProtectionProtection
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qq Interdependences Matrix :Interdependences Matrix :

C C P C C P C C P C C P C C P

P P P P PP P

P P P P P P P

P

P P P P P

P P P P P P

P P

P

P

Users

Providers

§ Resource : Natural Gas
§ Provider : GazMétro
§ User : Hydro-Québec
§ Mission : Electricity
§ Function : Transportation
§ Operation : Protection
§ Infra : Infrastructure X
§ Scarcity : High (1 provider)
§ Use : Power Generation
§ Period of the need : Power Breakdown
§ Quantity needed : N/A
§ Storage capacity : None
§ Essentiality : High in period of need
§ Criteria of acceptance : N/A
§ Alternate resource : None

24/2824/28

P
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qq Example :Example :

ProduceProduce TransportTransport DistributeDistributeFunctions

ElectricityElectricityMission

Resources Internal Resources Internal Resources External ResourcesExternal Resources

Operations CurrentCurrent ControlControl ProtectionProtection
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