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The 20 case studies discussed here demonstrate that many local leaders are

taking concrete actions towards ensuring the climate resilience of their municipal
infrastructure. Moreover, the Sendai priorities for action can be applied at the
infrastructure level to build lasting climate resilience. Local leaders have identified
infrastructure vulnerabilities and considered how these might change with a changing
climate.

In Canada, there has been a gradual shift towards ensuring a more resilient public
infrastructure. This shift has often been triggered in response to severe weather
events; other times by proactive planning for the long-term performance of municipal
assets, in which future changes in climate conditions are implicated. However, these
case studies suggest that most communities tend to implement more focused actions
after experiencing extreme weather events in or near their vicinities that have
resulted in extensive damage and disruption of community services. Targeted actions
also tend to be taken after conducting a vulnerability assessment for infrastructure
such as the Public Infrastructure Engineering Vulnerability Committee (PIEVC)
protocol, which considers climate data in determining the level of risk expected for

a given type of infrastructure. Extreme weather such as ice storms and heavy rainfall
in Toronto and flooding after the remnants of Hurricane Katrina in Welland triggered
these communities to further understand the risks faced by their aging assets and
undertake targeted actions.

Some municipalities had policies and programs in place prior to catastrophic events,
which provided strategic guidance for risk reduction actions. Climate change and
asset management plans, policies and programs can provide strategic direction for
infrastructure impacted by a wide range of climate events. The lessons learned from
these 20 case studies are organized around the four priorities for action identified in
the Sendai Framework for Disaster Risk Reduction.

Understanding climate risks to infrastructure

Actions taken to develop and implement policies, plans, and projects meant to
ensure the climate resilience of infrastructure were often preceded by vulnerability
and risk assessments like the PIEVC in order to understand specific risks faced by
infrastructure. These assessments are frequently used by communities to better
understand key vulnerabilities of their infrastructure and build strong funding requests
to council or other funders. The City of Windsor is in a better position to receive
external funding after having done some groundwork geared towards understanding
the vulnerabilities of their stormwater infrastructure.Vernon also understood the
value of studies that use risk and level of service assessments to guide upgrades to
existing infrastructure as well as new developments. Climate risk and vulnerability
studies were used to prioritize needs and to make decisions about resilient drainage
infrastructure upgrades.

Victoriaville's reservoir restoration project required an understanding of hydrological



Figure 2: The Rural Municipdlity of Torch River identified the vulnerabilities of one of its aging
bridges. (Source: RM of Torch River No. 488)

changes within the Beaudet Reservoir for different climate scenarios to ensure a
safe and reliable source of water for the community. In the case of the Regional
Municipality of Torch River No.488, the aging bridge had been monitored and
vulnerabilities had been identified. There needed to be thorough assessments of the
climate risks for proposed changes to existing infrastructure and/or construction of
new ones.

For Northern and remote communities like Norman Wells and Tuktuuyagtuug

that are facing some of the most rapid climate changes, carrying out vulnerability
assessments and identifying mitigation options are particularly pressing. It often means
hiring consultants with the technical skill to carry out such studies and suggesting
creative ways of accessing materials to implement adaptation projects within time
constraints. In cases where resources are limited, municipalities can engage other
organizations and stakeholders to help identify and define their risk. As stated by
Shawn Stuckey, Senior Administrative Officer for Tuktuuyaqtuug, “Engaging university
research programs to understand the science behind the problems now and those
expected with future climate is a step worth taking”

It is important to remember that risks can change as communities develop. Factors
such as population dynamics and land use needs are dynamic; hence, needs and
vulnerabilities have to be revisited regularly. This is recommended as part of the
PIEVC protocol. Assessing risks every 5-10 years is recommended, as better science
and modelling becomes available. These investigations take time, and municipalities
need to view time invested in understanding risk as time well spent.



Effective governance for climate resilient infrastructure

While municipalities hold primary responsibility for ensuring that their infrastructure
can withstand future climate conditions, collaborating with other levels of
government and the private sector often increases communities’ ability to pursue

and accomplish long-term investments in risk reduction and adaptation undertakings.
Fragmented governance can interrupt effective leveraging of expertise and division of
responsibilities, leaving municipalities isolated and ill positioned to advance their plans
and strategies.

Multiple levels of government and other stakeholders are involved in the
management and maintenance of infrastructure, and this was observed for all 20
cases, to varying degrees. Surrey’s local government worked closely with the private
sector to replace its Serpentine Railway Bridge. The community benefited from
sharing responsibilities, which made the project more manageable for all involved.
Success is often dependent on proper coordination among partners and the
identification of common objectives to work towards.

Victoria-by-the-Sea identified the need to work with all levels of government,
non-governmental organizations, and the public over many years to replace its aging
seawall. Identifying funding mechanisms and determining which partner would take
on different responsibilities were crucial for a positive outcome. Partnerships are
particularly important for smaller jurisdictions that lack the institutional capacity.
Multi-stakeholder collaborations have proven to bring significant benefits to
communities who have embarked on cross-jurisdictional initiatives.

Investing in climate resilient infrastructure

Research by the Institute for Catastrophic Loss Reduction finds that investments
geared towards the climate resilience of public infrastructure leads to big savings for
municipalities, frequently with benefits 5- to |0-fold greater than the cost as future
damage is avoided or reduced. In addition to proper assessment of climate risk and
effective governance, a prioritization strategy can help municipalities invest strategically.
Determining which assets need immediate attention, especially in situations where
resources are limited, can help in allocating budgets wisely. As municipalities are faced
with competing priorities, understanding which initiatives will result in the most value
for every dollar spent and greatest benefit to the social and environmental fabric of
communities is instrumental. Welland was able to use the PIEVC protocol to prioritize
interventions on its storm and wastewater systems.

Calgary also learned the importance of prioritizing and benefited from conducting
in-depth studies that made it easier to attract funding under initiatives such as the
Municipalities for Climate Innovation Program (MCIP) and to get the support of
Council. Municipalities must plan to attract funding. The City of Surrey benefited from
having a Coastal Flood Adaptation Strategy in place, which aligned with federal



Figure 3: The City of Toronto learned that a reconstruction plan was essential before moving
forward dfter the collapse of its Finch Avenue culvert in 2005 (Source: City of Toronto)

funding requirements under the Disaster Mitigation and Adaptation Fund (DMAF).
Many communities reported the importance of getting their councils on board
before investing in climate resilient infrastructure and highlighted the importance of
having completed studies and risk assessments to justify the investment needed for
proposed projects.

Some municipalities were already making investments prior to using the PIEVC
protocol or any other types of vulnerability assessment; however, the assessments
helped to further confirm vulnerabilities and needs. It also created a model that can
be applied system-wide and not only for individual projects. Ottawa has taken on this
city-wide approach by adapting the PIEVC process and applying it more broadly.

Careful consideration of timing is important when putting an investment plan
together. This becomes particularly crucial for indigenous communities reliant on
infrastructure such as ice roads that are accessible for a limited time. Tuktuuyagtuugq
reported this important consideration after facing challenges associated with sourcing
and transporting construction materials.

Improving preparedness and rebuilding stronger

While investing in upgrades to existing infrastructure is good, research shows that the
economic benefit of ensuring new infrastructure is done right is even greater. In the



case of rebuilding, Toronto learned that a reconstruction plan was essential before
moving forward after the collapse of its Finch Avenue culvert in 2005. Design changes
in light of expected climate changes should be part of any reconstruction plan, as was
done inToronto and St. John's.

When considering different design, it is important to include skilled resources as
part of a multi-stakeholder team. The Siksika Nation learned that the involvement of
stakeholders with specific knowledge and expertise was critical in determining their
best path forward in recovery. An emergency response team is essential and should
already be in place prior to adverse weather and climate events, and situating critical
infrastructure away from hazard prone areas should be a part of the reconstruction
approach.

Consideration of afternatives will ensure the best option is selected during the rebuild
phase. The Rural Municipality of Torch River was faced with repairing its existing
bridge or replacing it with culverts, and the latter proved more cost effective. After
reconstruction, ongoing monitoring and assessment is essential so that changes can
be made as the understanding of climate and risk changes.

The need to establish an understanding of resiliency was raised by the Saddle Lake
Cree Nation.The project team, including the consultant, spent time to understand
how different aspects of the community need to be considered in achieving resilience.



