
Towards Resilient Communities: Strengthening Infrastructure for 
Critical Service Provision under Severe Weather Conditions

What? Methodology aimed at enhancing 
infrastructure resilience to extreme weather 
events while ensuring provision of critical 
services at community level. 

Why? Critical infrastructure should be 
designed and operated to ensure a satisfactory 
provision of critical services while being resilient 
to extreme weather events. Accessibility to 
critical services is conditioned to the availability 
of critical infrastructure. 

How? The selection of appropriate planning 
and operational measures for resilience 
enhancements is made with the objective of 
ensuring provision of critical services under 
severe weather conditions subject to technical 
operating constraints within a mixed-integer 
linear programming model. 

Case study: Impact assessment of disruptions to 
power and transportation infrastructure systems caused 
by flooding on a grocery store in Stockport, UK.
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Methodology
Minimize reduction in the provision of a critical 
service (out-of-service customers)

subject to operating constraints (flows, damage 
status, and resilience enhancements) of critical 
infrastructure systems:

Map of Stockport, UK, 
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Number of out-of-service 
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function of disruptions to the 
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Number of out-of-service 
customers of the grocery store 
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function of disruptions to the 
transportation network for 
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Map of the roads where 
improvements in water 
drainage are implemented 
when Λi,t = 6 (numbers in red), 
Λi,t = 12 (numbers in orange + 
red), and Λi,t = 18 (numbers in 
black + orange + red) (bottom)

Results

Conclusions
The results have shown that the methodology can mitigate 
the impact of extreme weather events on critical 
infrastructure and its effects on the provision of critical 
services. The results are encouraging for the benefits of 
strengthening infrastructure resilience to extreme weather 
to the provision of critical services at community level.
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