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Resilienza e Rischio
Resilience and Risk
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• Resilienza e’ la descrizione della dinamica di un sistema il cui normale
funzionamento e’ improvvisamente sconvolto da un evento disastroso

Resilience is the description of a system dynamic behaviour which normal 
performance is abruptly disrupted by a disaster

• Il rischio e’ la descrizione della perdita di funzionalita’ del sistema che, nel
caso di liquefazione del suolo e’ istantanea

Risk is the description of the system performance loss, which in case of soil 
liquefaction is quite instantaneous



Resilienza e Rischio di Eventi di Liquefazione del Suolo
Resilience and Risk for Soil Liquefaction Events

Rischio=Pericolosita’ X Vulnerabilita’ X Esposizione
Risk=Hazard X Vulnerability X Exposure
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UNISDR scorecard per citta’ resilienti
UNISDR scorecard for resilient cities
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Liquefact scorecard per infrastrutture resilienti a 
eventi di liquefazione del suolo
Liquefact scorecard for infrastructures resilient to soil liquefaction 
events
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Step Task Actions

1 Establish hazard threat tbd

2 Establish Vulnerability / Fragility tbd

3 Assess level of risk tbd

4 Estimate loss of functionality (asset) tbd

5 Estimate loss of functionality (sub‐system) tbd

6 Identify mitigation options (vulnerability) tbd

7 Identify mitigation options (resilience) tbd

8 Cost options (Options Appraisal) tbd

9 Prioritise options tbd

10 Develop implementation plan tbd

Enstabilish the effect of mitigation options on the 
performance of the sub-system.

Does this achieve the required improvements?
Enstabilish the effect of mitigation options on the 

performance of the sub-system.
Does this achieve the required improvements?

No further 
actionNo further 

action

Enstabilish the effect of loss of performance of 
indicvidual assets on the overall performance of 

the sub-system.
Is this acceptable?

Scenario Analysis – Sub-System 1 (e.g. Healthcare)

Individual Asset C

Individual Asset B

Lower Vulnerability
Identify mitigation options 

that can lower the 
vulnerability of the asset 

to an EILD event?

Improve Resilience
Identify mitigation options 

that can improve the 
resilience of the asset to 

an EILD event?

Improvement Framework

Mitigation Options

Individual Asset A

Hazard Threat
Is the built asset 

located in an 
earthquake 
liquefaction 

zone?

Vulnerability/
Fragility

What will the 
impact of an 

EILD event be 
on the asset?

Level of Risk
What is the 

level of risk to 
an EILD event?

Impact Assessment

Loss of Functionality/Performance
Estimate the loss of functionality of the built asset 

and the impact this will have on performance levels

Antecedent Coditions

Enstabilish the effect of loss of performance of 
indicvidual assets on the overall performance of 

the sub-system.
Is this acceptable?

Enstabilish the effect of loss of performance of 
indicvidual assets on the overall performance of 

the sub-system.
Is this acceptable?

Cost Options
Perform a cost/benefit 

analysis to rank the 
impact of the various 

options

Prioritise Mitigations
Against the level of 

improvement to overall 
system performance

Yes No further 
action

No

Individual Asset A

Individual Asset B

Individual Asset C

Develop a Built Asset Management plan to 
programme mitigation worksDevelop a Built Asset Management plan to 

programme mitigation worksDevelop a Built Asset Management plan to 
programme mitigation works

Yes

Enstabilish the effect of mitigation options on the 
performance of the sub-system.

Does this achieve the required improvements?

No

Scenario Analysis – Sub-System 2 (e.g. Energy)

RAIF: Resilience assessment and improvement framework
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