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STREST PROJECT 2013-2016 



October 2019    Valletta - Malta  

Slide #2 

CI-A: Single-site, high-risk, non-nuclear critical infrastructures 

CI-B: Geographically distributed, non-nuclear critical infrastructures  

CI-C: Multiple-site, low-risk, high-impact, non-nuclear critical infrastructures  

STREST PROJECT 2013-2016 
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STREST PROJECT 2013-2016 
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STREST PROJECT 2013-2016 Increasing level... 

Single components     → systemic vulnerability 

Single hazard    → multi-hazard 

Single expert    → multiple experts 
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STREST PROJECT 2013-2016 



October 2019    Valletta - Malta  

Slide #6 

STREST PROJECT 2013-2016 
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1) From regional to local PTHA 

 

 

2) From single components to systemic vulnerability and risk of complex systems  

 

 

3) From single to multi-hazard risk quantification 

 

 

4) From single expert to multiple-experts for managing subjective choices  

FOCUS POINTS 
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1) From regional to local PTHA 

 

 

2) From single components to systemic vulnerability and risk of complex systems  

 

 

3) From single to multi-hazard risk quantification 

 

 

4) From single expert to multiple-experts for managing subjective choices  

FOCUS POINTS 
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1.   FROM REGIONAL TO LOCAL PTHA 

~107 sources 

~ 102 alternative implementations 
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1.   FROM REGIONAL TO LOCAL PTHA 

~107 sources 

~ 102 alternative implementations 

Propagation to 50m 

Amplification distribution on coast 

 (Glimsdal et al., 2019) 
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1.   FROM REGIONAL TO LOCAL PTHA 
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1.   FROM REGIONAL TO LOCAL PTHA 
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1.   FROM REGIONAL TO LOCAL PTHA 

REGIONAL OFFSHORE PTHA REGIONAL OFFSHORE PTHA 

EXTRACTION OF SCENARIOS (10
7

) 

OFFSHORE THE TARGET POINT & 

DEFINITION OF REPRESENTATIVE 

SCENARIOS (10
3

) 

SIMULATION OF 

INUNDATION 

LOCAL HAZARD 
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1) From regional to local PTHA 

 

 

2) From single components to systemic vulnerability and risk of complex systems  

 

 

3) From single to multi-hazard risk quantification 

 

 

4) From single expert to multiple-experts for managing subjective choices  

FOCUS POINTS 
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3. From single-component to system vulnerability  
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3. From single-component to system vulnerability  

→ hazard spatial distribution should be realistic: 

 → single scenarios sampled e modeled separately 

 → spatial correlation should be kept 

 

→ single configurations of damages should be sampled 

  (not only average risk) 

 

→ all event-based risks should recombined probabilistically 
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3. From single-component to system vulnerability  

… This extends to multi-hazard 

(cascading events) risk!! 

→ hazard spatial distribution should be realistic: 

 → single scenarios sampled e modeled separately 

 → spatial correlation should be kept 

 

→ single configurations of damages should be sampled 

  (not only average risk) 

 

→ all event-based risks should recombined probabilistically 
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1) From regional to local PTHA 

 

 

2) From single components to systemic vulnerability and risk of complex systems  

 

 

3) From single to multi-hazard risk quantification 

 

 

4) From single expert to multiple-experts for managing subjective choices  

FOCUS POINTS 
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3.   FROM SINGLE TO MULTI-HAZARD RISK 

REGIONAL OFFSHORE PTHA 
REGIONAL (OFFSHORE) PTHA 

SIMULATION OF INUNDATION 

EXTRACTION OF SCENARIOS (107) 

OFFSHORE THE TARGET POINT & 

DEFINITION OF REPRESENTATIVE 

SCENARIOS (103) 

LOCAL HAZARD 
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3.   FROM SINGLE TO MULTI-HAZARD RISK 

REGIONAL OFFSHORE PTHA 

EXTRACTION OF LOCAL  SOURCES 

FOR PSHA (subset of PTHA) 

HAZARD CALCULATION WITH THE SAME 

SOURCE MODEL 

REGIONAL (OFFSHORE) PTHA 

LOCAL HAZARD 
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3.   FROM SINGLE TO MULTI-HAZARD RISK 

COMMON FRAMEWORK  

FOR RISK QUANTIFICATION 

- Coherent single-risk quantification 

- First order multi-hazard risk (no combined fragility  curves) 
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1) From regional to local PTHA 

 

 

2) From single components to systemic vulnerability and risk of complex systems  

 

 

3) From single to multi-hazard risk quantification 

 

 

4) From single expert to multiple-experts for managing subjective choices  

FOCUS POINTS 
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Multiple-Expert Management Protocol MULTIPLE EXPERTS TO MANAGE SUBJECTIVITY 
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Multiple-Expert Management Protocol MULTIPLE EXPERTS TO MANAGE SUBJECTIVITY 
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Multiple-Expert Management Protocol 

Needs of TSUMAPS 
• Development of alternative scientifically acceptable choices (to represent the 

variability within the technical community) 

• Weight the alternatives, as input to the ensemble 

• We have to manage subjective choices to  obtain robust results 

 

Solution 
• Specific protocol to manage subjectivity to quantify the community 

distribution (in TSUMAPS: alternatives + weights) 

 

 
 Trackable decision making, forcing to use up-to-

date method & expose limitations 

MULTIPLE EXPERTS TO MANAGE SUBJECTIVITY 
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Multiple-Expert Management Protocol 

Multiple-expert integration process for managing epistemic 

uncertainty 

 
Goal: rational management of critical choices and consequent epistemic uncertianty, to increase 

credibility, stability and robustness of results.  

 similar to SSHAC Levels 2/3, with important differences (classical elicitations, extension to multi-

hazard/risk,…) 

 

Actors: Project Manager (PM), Technical  

Integrator (TI), Evaluation Team (ET),  

Internal Reviewers (IR), Pool of Experts (PoE). 

 

Key features:  

- Definition of roles, transparency & accountability,  

 independence 

- Scalability and flexibility (depending on the complexity) 

- Extensive use of structured Expert Elicitation 

- Adaptable to hazard, risk, multi-hazard/risk 

MULTIPLE EXPERTS TO MANAGE SUBJECTIVITY 
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Multiple-Expert Management Protocol 

Different groups 
(with different roles) 

Critical choices based  

on quantitative input 
(trackable but not controlled) 

Participatory review 
(during the project) 

PARTECIPATORY REVIEW 

ELICITATIONS 

PROJECT 

MULTIPLE EXPERTS TO MANAGE SUBJECTIVITY 
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Multiple-Expert Management Protocol MULTIPLE EXPERTS TO MANAGE SUBJECTIVITY 
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Multiple-Expert Management Protocol CONCLUSIONS 

- STREST developed a stress test framework based on PRA 

 

- Stress test levels increase in complexity: 

 → from single component to system level analyses 

 → from single to multi-hazard risk quantification 

 → from single to multiple expert involvement to constrain epistemic uncertainty 

 

- Within STREST, we developed: 

 → A procedure to produce local PTHA based on inundation simulation 

 → A “protocol” to manage subjectivity based on multiple-expert participation 

 


