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Background
• Importance of considering multiple hazards and their interactions (inde pe nde nt , 

t rigge ring, am plifying, com pound, conse cut ive ):
• Impacts greater than the sum of its parts
• Distorted management priorities and options

• We  live  in an interconnected world with natural hazards  having ripple effects 
across boundaries (e .g ., 20 11 Thailand floods , 20 10  he atwave  in Russ ia  and 
floods  in P akis tan) re sult ing in systemic risk

• System as a set of (partly) interconnected elements with clear boundaries, and 
systemic risk as a risk emerging due to interdependencies between elements 
of the system

• Lack of clear framework for m ult i and sys te m ic-risk as se s sm e nt  and 
m anage m e nt  (Ward e t  a l., 20 22; UNDRR, 20 21, Sillm an e t  a l. 20 22)

• MYRIAD-EU propose s  a framework for multi -hazard, multi -sectoral, systemic 
risk analysis and management to  be  im ple m e nte d and co-de ve lope d in five  pilot s  
(Danube , North Se a, Scandinavia , Ve ne to, and Canary is lands )
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KEY CONCEPT
What do we mean by dependencies ?

• In the example, Household 3 not dire c t ly
affe cte d by natura l hazards

• Howe ve r, due to dependencies (e .g .,
e conom ic de pe nde ncie s ) to House hold
1, indirect impact occurs

• Indire ct risk aris e s due to dependencies
between system elements
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System of Systems
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• Without any dependencies between
hazards or system elements, a multi -
hazard and multi -risk perspective can
be handled by single hazards and
single risk assessment frameworks .

• In case of dependencies , a multi -risk
framework is needed, and options
can be considered based on the
systemic perspective .

KEY CONCEPT
What do we mean by dependencies ??
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Multiple Dividends
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Links to Storylines: Future System 
State
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Framework benefits and limitations

• Flexibility to address single - to multi -
and systemic risks

• Accounts for risk dynamics
• Explicit focus on indirect risk
• Multiple lines of evidence approach
• System of systems perspective 

allowing for risk analysis and 
management across scales

• Strong emphasis on stakeholder 
engagement and co-production

• Forward -looking and embedded in 
larger sustainability issues

• Framework complex
• Data requirements

Benefits Limitations
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Framework implementation in practice 
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Concluding remarks on six steps
• We propose a framework for multi -hazard, multi -risk, systemic risk 

assessment and management
• The  fram e work is  ite ra t ive , and fle xible  to  ope ra te  acros s  single to 

multi -risk spectrum
• The  fram e work is  base d on two core  aspe cts : system boundaries and  

dependencies between elements of the system
• We  will de ve lop a  set of guidance protocols for the  im ple m e nta t ion 

of the  fram e work and a wide range of tools for the  im ple m e nta t ion of 
various  s te ps  of the  fram e work
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