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CLIMATE RISK ASSESSMENT AND
ADAPTATION CONSIDERATIONS
FOR MUNICIPAL GOVERNANCE

Mary-Ellen Tyler

EXECUTIVE SUMMARY

Within the last 10 years, four of the 10 most extreme and extremely expensive weather-
related disasters in Canada have occurred in Alberta, and climate modelling for Western
Canada projects increasing changes and weather extremes. Changing and extreme
conditions will continue to affect many aspects of municipal operations over the next

10 to 30 years. The major risks and impacts of changing climate conditions directly
affecting municipalities involve infrastructure performance, increasing water stress, land
use change and asset management.

Long-term seasonal temperature and precipitation changes punctuated by extreme
weather conditions are a costly combination affecting local governments and communities.
Alberta has a diverse range of climate risks, and risk assessment, adaptation and disaster
response needs to reflect this diversity. Surveys done in 2019 and 2021 identified common
barriers affecting municipal effectiveness in managing and adapting to climate risk which
include: available staff time; access to climate risk and adaptation expertise; access to
financial resources; and access to locally relevant and credible climate information

and data. Municipalities in Alberta with populations less than 10,000 are more likely to
experience these barriers than larger and urban municipalities better positioned to have
access to the specialized resources necessary.

All Alberta local authorities are required to have an emergency management plan to
respond to extreme weather events of relatively short duration. However, longer term,
extreme shifts in seasonal temperatures and precipitation are projected over the next 20
to 30 years that will continue to impact municipal land use planning, water availability and
infrastructure costs. Climate risk and adaptation need to be integrated into municipal plans,
infrastructure maintenance, capital budgets and asset management to strengthen local
resilience. Municipalities in Alberta have a provincial statutory framework that can address
climate risk assessment and adaptation. Eight opportunities are identified that can be used
within Alberta’s municipal government model to increase municipal effectiveness including:
greater use of Intermunicipal Collaboration Frameworks (ICFs) and development of a
Climate Adaptation Research and Decision Support (CARDS) network to provide multi-
disciplinary decision support to local government decision-makers in different geographic
areas of Alberta.



PROJECT BACKGROUND AND RELEVANCE

The Alberta Municipalities (ABMunis) is involved in discussions with the provincial
government, member municipalities and associated municipal organizations to better
understand issues and options related to future municipal governance. Discussions about
possible municipal futures have been ongoing in some form both prior to and pursuant

to Alberta’s Modernized Municipal Government Act (Bill 21, 2017) which introduced
Intermunicipal Collaboration Frameworks (ICFs) into legislation. Since 2017, there has been
renewed policy interest in the future of municipal governance resulting from increasing
concerns about both short-term and long-term financial and administrative viability of
Alberta municipalities. Specifically, the loss of oil and gas revenue in certain locations,
together with provincial financial restraint and increasing infrastructure and servicing costs,
have raised concerns. Other pandemic and geopolitical stressors have also emerged,
producing widespread economic, social, cultural and environmental shifts and uncertainties
which continue to affect costs, interest rates and revenue generation.

The future of municipal governance is critical to Alberta’s future and a major public policy
issue. To this end, Alberta Municipalities established a research partnership with the School
of Public Policy at the University of Calgary to co-ordinate the production of independent
research and discussion papers in specific areas such as finance, demographics, infrastructure
and governance. As one of these discussion papers, this topic is somewhat different insofar
as climate change has not traditionally been viewed as primarily a local government activity.
To date, federal and provincial policies and programs have focused on reducing carbon and
other greenhouse gas emissions, as have municipalities pursuant to specific federal and
provincial programs. This has not been without controversy in Alberta given that oil and gas
has been the bedrock of the province’s economic success.

PURPOSE AND OBJECTIVES

The focus of this paper is how municipalities can adapt and develop resilience to extreme
climate conditions which are projected to increase. The purpose of this report is to discuss
ways in which municipalities can effectively integrate climate risk assessment and
adaptation into their statutory responsibilities and the objectives are to:

¢ |dentify the main climate change risks for Alberta;

e Outline the provincial legislative framework that enables municipalities to take climate
risk action; and

* |dentify available opportunities for increasing capacity and effectiveness of
Alberta’s local governments to undertake climate risk assessment and adaptation.




WHY MUNICIPALITIES AND WHY NOW?

Major infrastructure projects related to natural resource management, including irrigation
canals, dams and reservoirs for flood control and agriculture, have mainly been the

funding responsibility of the provincial government. Similarly, disaster relief and emergency
management related to extreme weather events have mainly been funded by provincial
and federal government agencies and both public and private insurance companies.
Municipalities in Alberta are responsible for 10 per cent of any emergency management-
related disaster recovery costs and, depending upon the circumstances, these costs can

be exceptionally high. For example, four of the 10 most expensive extreme weather-related
disasters in Canada over the last 10 years have occurred in Alberta:

* The 2013 southern Alberta floods ($3.5 billion);(Insurance Bureau of Canada, 2021)

* The 2016 Fort McMurray wildfires ($3.7 billion) (Statistics Canada 2017);

* The 2020 hailstorm in northeast Calgary ($1.2 billion) (Canadian Underwriter 2020); and
* The 2021 Alberta drought ($1 billion in insurance payouts) (Canadian Underwriter 2021).

Unfortunately, these are not one-off events. Projected increases in seasonal temperatures
and precipitation increase the likelihood of more frequent extreme weather events in
Western Canada. In addition to public safety concerns, municipalities are faced with
increasing recovery costs and costs related to risk assessment and adaptation (specifically
related to infrastructure). Alberta’s local authorities are facing a financial threat from a
combination of factors:

¢ Provincial funding is limited and increases uncertainty;
« Additional revenue-generation capacity from municipal taxes is limited;
e Infrastructure capital and operational costs continue to increase,

e increasing costs and limitations of public and private insurance.

Financial risk is a pragmatic driver, if not a forcing function, for rethinking how
municipalities can effectively and efficiently adapt to climate change. Given the twin
certainties of increasing climate risk and the increasing costs of infrastructure and service
delivery, it is critical for municipalities to start thinking now about how financial risk can be
reduced, shared or offset.




THE CLIMATE AND WEATHER CONNECTION

The intent of this section is to provide a brief overview of the global climate-weather
connection as a context for understanding the type of changes expected over the next

20 to 30 years. The United States Geological Survey describes climate as referring generally
to very large-scale atmospheric conditions and processes averaged over hundreds of years.
In contrast, weather refers to short-term conditions experienced at local scales.

The original political and scientific debates which emerged following the release of the initial
International Panel on Climate Change (IPCC) 1990 and 1992 reports focused primarily on
the degree to which greenhouse gas increases could be attributed to human activities and
fossil fuel burning. However, over the past 32 years, there has been significant development
in climate science thinking as well as the analytical tools and methods used in climate
science. One example of the specialized mathematical techniques that have developed

is the ability to move beyond climate change detection and towards climate change
attribution. Specifically, detection involves the use of available databases (historical and
contemporary) to identify statistical changes in multiple planetary climate system indicators.
In contrast, attribution establishes the most likely causes for detected changes relative to

a defined level of statistical confidence (Le Treut et al. 2007). The World Meteorological
Organization’s (WMO) “State of the Global Climate Report 2021” states: “It is becoming
increasingly possible to carry out near-real-time attribution assessments that use peer-
reviewed methods to reach conclusions within just a few days of a weather record being
broken” (WMO 2022). Such rapid attribution studies have most recently been carried out
for the heat dome in British Columbia in June and July 2021 and the British Columbia floods
in November 2021. The WMO (2022) concluded these events “...would have been virtually
impossible without climate change.”

Notwithstanding the progress made in modelling methods and understanding and
interpreting climate change modelling projections, knowledge is still incomplete. Global
system models are limited by the level of spatial resolution (detail) they can provide and
the degree of uncertainty involved, especially for small area studies that are usually

the focus of municipal assessments (Bush and Lemmen 2019).

Several datasets and reports can be found that are relevant to regional/localized climate
change studies. The North American Regional Climate Change Assessment Program
(NARCCAP) and the Coordinated Regional Downscaling Experiment (CORDEX) are the
primary sources of downscaled projections for North America. Downscaled projections for
Canada are available at a 10-km scale resolution (Pacific Climate n.d.) which is considered
“.. better suited for regional and local use ...” (Bush and Lemmen 2019). This scale of
resolution is available through Environment and Climate Change Canada’s Climate Data
Portal and the Canadian Climate Atlas. These are the primary sources for regional and
local data and projections. A more detailed explanation of current climate science and
climate change assessment methods is available in the federal government’s publications:
“Canada’s Changing Climate Report” (Bush and Lemmen 2019), “Regional Perspectives
Report” (Sauchyn et al. 2020) and “Canada in a Changing Climate: National Issues Report”
(Warren and Lulham 2021).



While the focus of these reports is on future climate extremes, there have already been
significant seasonal temperature and precipitation changes recorded in Western Canada
since 1948. These are not hypothetical or projected changes; they have already happened
and are based on daily monitoring of calibrated weather stations. Figures 1and 2 illustrate
the significant seasonal temperature increases and precipitation decrease that have
occurred in Alberta between 1948 and 2016.

Figure 1. Seasonal Temperature Changes 1948 to 2016
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Source: Bush and Lemmen (2019).




Figure 2. Seasonal Precipitation Changes 1948 to 2012
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Source: Bush and Lemmen (2019).

PROJECTED CHANGES FOR ALBERTA AND WESTERN CANADA

There is an emerging consensus on the nature and extent of changes expected for Alberta’s
climate future. The government of Canada’s “Changing Climate Report” (Bush and Lemmen
2019) and “Regional Perspectives Report” (Sauchyn et al. 2020), together with “Canada’s
Top Climate Change Risks” (Council of Canadian Academies 2019), all project the following
12 changes likely to occur and continue to occur over the next 20 to 50 years:

e Seasonal temperature variability and extremes;

e Extremes in daily temperature (day and night);

e Long duration heat events;

* Rare hot extremes (one in 20-year extreme becomes one in five-year extreme);

e Seasonal precipitation changes (increases and decreases);

e More frequent heavy precipitation events;

* Rare precipitation events (expected to be twice as frequent);

* Increases in winter streamflow;

e Decreases in mean annual streamflow (specifically in Alberta and Saskatchewan);
e Decrease in the duration of snow and ice (mountain and coastal regions);

e Increases in maximum snow accumulation at northern high latitudes (due to increase
in cold season precipitation); and

e Decreases in lake ice cover duration by one month.



Future projections for the Prairie Provinces indicate much warmer seasonal temperatures.
According to Zhang et al. (2019), increasing temperatures will be accompanied by increases
(in both amount and intensity) of annual precipitation totals with most of this increase
occurring in winter and spring as both rain and snow events. Increasing temperatures

will also affect and increase rates of water and moisture evaporation and plant water loss
through increasing transpiration. This in turn creates conditions for “... more frequent and
intense droughts and soil moisture deficits” across the southern prairies in summer months”
(Cohen et al. 2019). Given 80 per cent of Canada’s agricultural land and much of Canada’s
irrigated agriculture occurs in the prairies, these ongoing temperature and precipitation
increases will have a direct and cumulative effect on water resources, ecological systems
and agriculture (Sauchyn et al. 2015).

ATMOS Research and Consulting (Hayhoe and Stoner 2019) identifies projected changes
for Alberta on a “per degree of global mean temperature increase” as follows:

« “A 2 degree C increase in average winter and 1.5 degree C increase in average
summer temperature”;

e “An increase of about 3 degrees C in the temperature of the coldest day of the year and
an increase of about 2 degrees C in the temperature of the warmest day of the year”;

¢ “A two-week lengthening of the frost-free season, and between a two to four-week
lengthening of the growing season, with greater changes for more southern locations”;

¢ “A 5-10% increase in September-April precipitation, with between 5-10% more falling
as rain compared to snow”;

e “A50% increase in the number of very wet days (more than 25mm in 24 hours) and
a 20% increase in the amount of precipitation on the wettest day of the year”; and

e “Proportional decreases in heating degree-days and increases in growing degree-days
and other cumulative heating indices.”

It is important to note that changes in “actual number of days per year experiencing
extreme high and low temperatures are projected to increase exponentially, rather than
linearly, as global mean temperature increases” (Hayhoe and Stoner 2019). Exponential
growth occurs when an increase in a quantity over time is proportional to the quantity itself
(Bernstein and Reznikov 2003). Unlike linear growth, which increases by a fixed or constant
amount, exponential growth increases by a constant percentage over a fixed time interval.
This means, in some locations, the number of days per year above 30 C could double per
degree of global warming (Hayhoe and Stoner 2019).

Shifts in temperature and precipitation over the next 30 years will continue to affect
ecological landscape processes. Changes in moisture, growing-degree days and seasonal
temperature extremes (both hot or cold) all physiologically affect plant and animal species,
habitat quality, food web relationships and soil nutrient availability in different ways and at
different scales. Alberta has six natural regions that represent colder northern influences,
hotter southern, a central transition zone and the Rocky Mountains on the west, as
illustrated in Figure 3. However, 18 natural subregions also occur within these regions
(Figure 3). This represents a significant degree of local diversity and variability that needs
to be understood and incorporated into interpreting long-term changes in temperature
and precipitation.



Figure 3. Alberta’s Natural Regions and Subregions
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Sources: Shank and Nixon (2014) and Sauchyn et al. (2020).

As illustrated below in Figure 4, the subregions are projected to undergo significant change
over the next 30 years in response to changing seasonal temperature and precipitation
patterns. These ecological changes are likely to have significant implications for forestry,
agriculture, wildlife and water resources at both a local and regional level.

Figure 4. Projected 2050 Climatic Transition of Alberta’s Natural Subregions
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THREE MAJOR ISSUES AND THREE MAJOR RISKS

The climate change research done by government agencies, the insurance sector and
academia has identified a number of common issues and climate change risks. Warren
and Lulham (2021) examine both issues and risks for seven areas of concern:

 Cities and towns/rural and remote communities;
e Ecosystem services;

* Water resources;

e Economic sector impacts;

e Litigation;

* Finance; and

e Costs and benefits of adaptation.

This report also identifies three major issues:

e “|_arge gaps remain in our preparedness for impacts of climate change as demonstrated
by extreme weather events, such as floods and wildfires;”

e “There is abundant research indicating that current efforts to adapt are insufficient in the
face of rapidly accumulating social and economic losses from current and future climate
change impacts;” and

* “Local action to reduce climate-related risks is increasing, although limited capacity is
challenging the ability of many communities to act” (Warren and Lulham 2021).

If not addressed, these issues are likely to continue to increase the risk of climate change
impacts related to extreme weather. The Council of Canadian Academies’ (2019) Expert
Panel on Climate Change Risks and Adaptation Potential identified three types of climate
change risk as having the highest priority:

e Risks to physical infrastructure and lifecycle maintenance from changing seasonal
temperature and precipitation conditions and from extreme weather events increase the
likelihood of power outages, grid failures and the risk of cascading infrastructure failures;

¢ Risks to water systems and water supplies, including reduced water quality and declining
access for communities, industry and utilities due to changing precipitation patterns,
glacier melt, diminishing snowpack and earlier or more variable spring runoff;

e Risks related to governments’ ability to effectively provide new or improved policies,
programs and budgets to respond to and manage climate risks, including addressing the
costs of extreme event recovery.

These risk priorities highlight the need for specialized decision-making, risk management
and asset management in dealing with the local and regional effects of a changing climate.
The risks associated with infrastructure, water and governance capacity are described in
more detail below.



INFRASTRUCTURE

Infrastructure risk has significant consequences because of the dependency of virtually
all socio-economic activities on one or more types of infrastructure. The assessment of
infrastructure risk is complicated by the state of existing municipal infrastructure which
can be highly variable based on age, lifecycle stage, condition and infrastructure deficit.
The term “infrastructure” in the context of municipal responsibilities is used generally and
specifically to refer to a range of possible services and built components. Infrastructure
can include buildings, roads, pipelines, bridges, dams, water and sewer pipes and treatment
facilities, storm-water drainage systems, electricity, natural gas and telecommunication
delivery systems. For example, the “Canadian Infrastructure Report Card” (Canadian
Infrastructure 2019) includes the following infrastructure categories: roads and bridges,
culture, recreation and sports facilities, potable water, wastewater, solid waste and, in
some cases, energy and communication utilities. Approximately two-thirds of all public
infrastructure in Canada is owned and maintained by municipal governments and an
estimated one-third of this is in “relatively poor condition,” needing retrofit or replacement
(Warren and Lulham 2021). Municipal infrastructure construction and maintenance has
significant financial cost and land use implications related to capital funding, lifecycle
maintenance and insurance. Infrastructure deficits occur when the costs of constructing,
maintaining, upgrading or replacing infrastructure are greater than available capital
reserves and related tax revenues. Major natural disasters (such as floods) and shifting
climate conditions can physically damage or destroy infrastructure, but increasing
frequency and intensity of smaller events also disrupt function and performance.

All types of built infrastructure are carefully designed and engineered to set specifications
to achieve the desired level of performance. Performance decreases and the risk of failure
increases when established operating conditions are disrupted by unanticipated changes.
For example, electrical transmission towers are built to withstand expected wind speeds,
roadways are constructed for a range of seasonal temperatures and precipitation runoff
and storm-water systems use pipes that are sized to convey the estimated timing and
volume of runoff. Climate risk for infrastructure in Alberta is multi-faceted, but includes

at least the following considerations:

e The scale of emerging problems created by increasingly unpredictable
infrastructure performance;

e The loss of infrastructure asset value;
e Increased maintenance needs and retrofitting costs; and

e Uncertainty about what new engineering standards should be established to adapt
to future conditions in very diverse geographic locations and conditions.

While the focus in this paper is on public infrastructure in a municipal context, private
infrastructure (including privately owned homes and businesses) is also at risk. Insurance
is a primary consideration in risk management but the degree to which either private or
public insurance covers climate change risks and natural disasters is highly variable and
there are limits to disaster recovery funding.



WATER

Alberta has 17 river basins (involving approximately 2,000 sub-basins) and 13 irrigation
districts (Government of Alberta 2005). The water source for both northern and southern
river basins is the snowpack and glaciers in the Rocky Mountains supplemented by
seasonal precipitation. The province is economically, environmentally and socially
dependent upon water. Thus, climate change poses a serious economic risk to many areas
of Alberta. For example, approximately 57 per cent of Alberta’s irrigation water is provided
from southern and chronically water-stressed basins and approximately 75 per cent of the
water used in Alberta’s oil and gas activities is from northern basins (Sauchyn et al. 2015;
Faramarzi et al. 2017).

Water risks are related to current and future infrastructure design standards, lifecycle
maintenance, upgrading and renewal costs. The future sources of water supply and the
quality required to meet household, commercial, industrial and agricultural demands are
also significant risk components. Projected temperature and precipitation changes and
related events will increase the risk of flood and drought events throughout Alberta

and risks related to seasonal water supply and demand vary with geographic location,
population size, type of economic base and infrastructure capacity. Water stress, common
in many Alberta river basins on a seasonal basis, occurs when demand exceeds supply for
a specified time period. The terms “water scarcity” and “water shortage” refer to a physical
lack of available water and are primarily driven by meteorological drought. While much

of southern Alberta is a historically dry region, meteorological drought conditions are
projected to continue to increase. Figure 5 illustrates drought levels in Alberta as of

May 2022 and Figure 6 illustrates the seasonal drought conditions present in 2017.

Figure 5. Alberta Meteorological Drought Areas May 31, 2022
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Figure 6. Meteorological Drought in the Prairie Provinces 2017
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The Bow, Oldman and Milk River basins in southern Alberta experience severe water
scarcity more than 40 per cent of the year (Faramarzi et al. 2017). However, Alberta has also
experienced severe flooding from extreme seasonal precipitation and runoff events in both
northern and southern basins. The changing temperature and precipitation patterns over
the last 68 years (Figures 1 and 2) are a large part of the increasing seasonal frequency of
flood and drought events. These long-term changes have been magnified by the population
growth, urbanization and economic intensification that Alberta has experienced over

the same time period. The effects of land use on runoff coefficients, the increasing sewer
and water infrastructure needed for rapidly growing population centres, the provincial
expansion of agriculture and the doubling of oil and gas sector activity over the last

60 years have also significantly impacted water use, seasonal supply and demand dynamics
in river basins and sub-basins. The cumulative effect of this period of growth resulted in

the closure of the South Saskatchewan River Basin to new water licences in 2006.

Historically, Alberta’s water licence system has not been calibrated to the actual capacity
of the water source to supply the designated licence amount and is based on a principle
of first-in-time, first-in-right. This gives priority to the oldest licences for the right to use
the water in times of a water shortage. Created in the early 1900s, this system originally
provided licences primarily for agricultural use and ensured priority over subsequent
licences. However, since the early 1900s, Alberta’s rapid population growth and often
booming economic development have required water licences for other uses with fewer
historical rights. Alberta’s water transfer system addresses some concerns by enabling
the provincially regulated redistribution of water among different water users under certain
conditions. For example, Irrigation Districts (IDs) can amend the terms and conditions

of their water allocation licences to provide water to municipalities and hamlets in their
area. However, while individual IDs may be willing to participate in future water allocation
transfers, there are no legal obligations for them to do so. Table 1 identifies the incentives
and disincentives for water licence transfers in Alberta.



Table 1. Current Incentive and Disincentives for Water Licence Transfer

Possible Incentive Water Act Dis-incentive

No longer using all or part of an allocation ‘Use it or lose it” threat of provincial cancellation of unused allocation

Money for future expansion or change of use Need water for future expansion of existing operations — (new purposes require licence
amendments)

Good neighbour agreements 10% Provincial holdback when an allocation is transferred

Temporary assignment of all or part of the licence must be upstream or immediately
downstream of the same water source as the existing licensee and usually for the same
type of use (agriculture, municipal)

Water Act does not enable sharing of water allocation,

Rules for transferring are difficult (cannot transfer from surface supply to groundwater
supply unless groundwater is proven to be directly under the influence of the surface
supply, upstream to downstream is not always possible, etc.)

Source: Government of Alberta (2014).

Water risk will continue to be a high priority concern as the Rocky Mountains’ snowpack
and glacial sources continue to decline due to changing seasonal temperature and
precipitation patterns. As a result, the historical seasonal water stress and scarcity
experienced in four southern river basins (Bow, Milk, Oldman, Battle) will continue to
increase. Ultimately, water risk affects infrastructure, frequency of flood and drought
conditions, water supply and demand dynamics, land use and the capacity of existing legal
and policy frameworks to manage water risk. Increasing seasonal water stress and scarcity
(especially in southern Alberta) will increase the pressure for change in Alberta’s historical
water licencing system.

GOVERNANCE CAPACITY

Governance refers to all processes of governing, the institutions, processes and practices
through which issues of common concern are decided upon and regulated. For example,
the Municipal Government Act (MGA) states that the first purpose of all municipalities in
Alberta is “to provide good governance.” Governance capacity can be thought of as the
ability of municipalities to provide good governance. In the context of extreme weather
risk, governance capacity deals with what a municipality needs to do to address emergent
climate change effects capable of significantly impacting people’s lives, livelihoods and
municipal physical infrastructure, services and programs, including land use and taxation.
Historically, Alberta’s municipalities have generally had the capacity to deliver their
legislated responsibilities. However, the risk of emergent climate-related extreme weather
impacts for municipal operations and how to best manage these risks in the context of
municipal responsibilities is not yet well understood. Because this is still a relatively new
and emerging issue for municipal governments, it can’t just be assumed that all Alberta
municipalities have the specialized resource capacity to deal with the impacts of extreme
climate and weather events. The risk of extreme weather impacts increases if there is
limited capacity to address the issues.




The frequency of wildfires, floods and droughts, extreme seasonal storms and temperature
and precipitation changes will all continue to increase in Western Canada (Zhang et al.
2019). However, these risks will continue to manifest differently over different timeframes,
in different locations and within different social and economic contexts. Therefore, risk
assessment and adaptation need to be context-specific and reflect the diversity of
geographic conditions, resource availability and community values characteristic of
Alberta’s 344 municipalities (Government of Alberta 2021).

As shown in Table 2, there are different types of municipalities in Alberta — cities, towns,
villages and summer villages, specialized municipalities, municipal districts, improvement
districts, special areas and Métis settlements (Government of Alberta 2021). Each type is
covered by Alberta’s Modernized Municipal Government Act (2016), Special Areas Act
(2000) and Métis Settlement Act (2000) which outline respective roles and responsibilities.
Alberta also has 403 hamlet and urban services areas, 77 service commissions, 52 First
Nations, 138 federal government First Nations reserves, eight local government associations
and 12 emergency districts.

All municipalities have the same responsibilities under Alberta’s Municipal Government
Act and they must be compliant with all other applicable provincial legislation. However,
Alberta’s municipalities represent a wide range of differences in population size, land area
and natural and financial resources. This diversity is part of Alberta’s strength and success.
But this diversity in size, location, population, resource availability and social identity

also makes it very difficult for one-size-fits-all policies and programs to be effective.

Table 2. Number of Municipalities in Alberta as of January 5, 2022

Type Number

Cities 19

Specialized Municipalities 6

Municipal Districts 63

Towns 106

Villages 80

Summer Villages 51

Improvement Districts 7

Special Areas 4

Metis Settlements 8 Total = 344

Source: Government of Alberta (2021).



Alberta’s geographically and economically diverse municipalities also have distinct cultural
and religious settlement histories. There are First Nations and treaty lands, Métis people and
Métis settlement lands throughout Alberta that all operate under different and generally
independent jurisdictional, administrative and cultural systems of governance. Table 3
shows urban and rural municipal population changes between 2016 and 2021. Over those
five years, rural municipalities experienced a population decline of approximately six per
cent. In contrast, the highest population increase occurred in summer villages in the urban
category. There is a massive size difference between urban and rural land areas that is also
shown in Table 3. Rural municipalities are responsible for a total land area approximately
116 times larger than the land area of urban municipalities. Conversely, the total population
urban municipalities are responsible for is seven times greater than the population of rural
municipalities. Thus, municipal responses to extreme weather impacts will reflect their
different geographic locations, sizes, resources, local values and vulnerability to risk.

Risk is not absolute and can range from low to extreme. The type and level of risk depends
on multiple factors including vulnerability to and frequency and intensity of risk conditions
or events. Local government capacity to deal with climate change involves risk assessment
to identify types and levels of risk, adaptation potential and the ability to manage both risk
and adaptation in the context of municipal development plans, infrastructure, emergency
plans and existing physical and financial assets. Financial risk, infrastructure risk and climate
risk are different types of risk that involve different types of risk assessment. However, they
are also interconnected and need to be integrated into municipal planning and
management responsibilities.

Table 3. Municipal Population Change 2016-2021

MUNICIPALITIES POPULATION POPULATION CHANGE LAND AREA POPULATION DENSITY
IN ALBERTA (2021) (2016) (%) (km2) (/km2)
Cities 3,023,641 2,838,191 +6.5 2,572.21 1,175.5
Towns 471,028 455,389 +3.4 1,294.84 363.8
Villages 32,753 33,800 -3.1 146.36 223.8
Summer Villages 5,955 6,171 +15.2 3893 153.0
Municipal Districts 470,620 470,304 +0.1 383,878.12 1.2
Improvement Districts 2,024 2,055 -1.5 59,375.72 0.0
Special Areas 4,238 4,295 -1.3 19,964.19 0.2
Specialized Municipalities 202,461 199,298 +1.6 155,463.32 13

Sources: Statistics Canada (2022); Government of Alberta (2021).



ALBERTA’S MUNICIPAL FRAMEWORK

In a Canadian constitutional context, neither the federal nor provincial levels of government
have exclusive decision-making authority over environment and climate. The federal and
provincial governments have “overlapping jurisdiction and responsibilities” to regulate and
control human activities that may negatively impact the environment at their respective
national and provincial geopolitical scales (CanLIl 1992). Climate change is recognized as
an emergent issue of national concern that affects all scales of environmental governance
(Greenhouse Gas Pollution Pricing Act, 2020 ABCA 74). In Canada, municipalities are not a
level of government but creations of provincial law. In Alberta, the legal extent of municipal
authority over land use, development and infrastructure is organized within a context of
green and white areas, as illustrated in Figure 7. The green areas represent public lands
under provincial control. The white areas represent privately owned lands, the legal
authority for which has been delegated to municipalities through Part 17 of the MGA.
However, some uses are exempted from municipal authority, such as highways, pipelines,
intensive livestock operations, forestry, mining and oil and gas extraction. In the white
areas, the province controls and regulates exempted uses through legislation and regulatory
bodies. In such cases, if a licence, permit, approval or other authorization is given by the
Natural Resources Conservation Board (NRCB), Energy Resources Conservation Board
(ERCB), Alberta Energy Regulator (AER), Alberta Energy and Utilities Board (AEUB) or
Alberta Utilities Commission (AUC), a municipality is responsible for compliance with these
provincial agencies’ decisions and to enact whatever relevant statutory plan amendment,
land use bylaw amendment, subdivision approval, development permit or other
authorization is necessary.

Figure 7. Alberta’s White and Green Areas of Authority
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There are statutory responsibilities and tools available to Alberta municipalities that can
be used in reducing climate risk impacts. The MGA provides municipalities with delegated
authority and tools to participate in environmental governance, namely a general
jurisdiction to enact and enforce bylaws regulating the local matters listed below:

¢ “The safety, health and welfare of people and the protection of people and property”;

e “People, activities and things in, on or near a public place or place that is open to
the public”;

* “Nuisances, including unsightly property”;

¢ “Transport and transportation systems”;

e “Businesses, business activities and persons engaged in business”;
* “Public utilities”; and

* “Wild and domestic animals and activities in relation to them.”

Municipalities also received delegated special powers under the MGA “to pass bylaws and
regulate and control roads within municipal boundaries” and “provide a suite of public
utilities.” Public utilities are defined under the MGA as including “systems or works used to
provide one or more of the following for public consumption, benefit, convenience or use,
as well as the thing that is provided for public consumption, benefit, convenience or use.”
As above, the following list of public utilities included in the MGA are also likely to be
affected by extreme weather:

*« Water or steam;

e Sewage disposal;

¢ Public transportation operated by or on behalf of the municipality;

e Irrigation;

e Drainage;

e Fuel;

e Electric power;

* Heat;

* Waste management; and

* Residential and commercial street lighting.

Over the last 10 years, changes to the MGA have included the following:

« Growth management boards in 2013 with significant amendments in 2019;
e City charter legislation and regulations for Edmonton and Calgary in 2015;
e New municipal purposes in 2016-2017;

e Intermunicipal Collaboration Frameworks in 2016 with significant amendments in 2020;
and

¢ Broad authority to enact land use bylaw provisions through changes to section 640 of the
MGA through section 28 of the Red Tape Reduction Implementation Act, 2020 (RTRIA).



These changes delegated authority to municipalities to enact bylaws and develop programs
for environmental protection, but none directly addressed the development of municipal
climate adaptation. The creation of growth management boards involved municipalities
within the metropolitan areas surrounding the cities of Calgary and Edmonton. These
growth management boards are required to create, adopt and implement a metropolitan
region growth plan. Both Calgary’s and Edmonton’s growth management boards have
metropolitan growth plans approved by the minister which include subsections addressing
climate change policy statements. Calgary’s plan includes the following policy goals:

“Policies 3.3.3.1 Municipal Development Plans shall address Climate Change
resiliency, which will include:

a. a commitment to reduce municipal greenhouse gas emissions and water
consumption; and,

b. policies to identify and mitigate risks within the municipality due to Climate
Change, including impacts to:

(i) built environments (including the local economy and infrastructure); and

(ii) natural systems.”

The Edmonton plan includes climate adaptation policies in subsection 2.3.4.

2.3.1 planning, design and construction of new development and infrastructure in
greenfield areas and built-up urban areas will incorporate low-impact development
and green building practices.

2.3.2 Energy conservation, energy recovery and the use of green energy will be
integrated in community design and development to reduce energy consumption
and greenhouse gas emissions, including but not limited to: bio energy, district
energy systems and renewable energy.

2.3.3 In accordance with the Alberta Land Stewardship Act, member municipalities shall
adhere to the Air Quality Management Framework for the North Saskatchewan
Region. Improving ambient air quality in the Region will be pursued through the use
of local community programs, statutory plans and non-statutory plans addressing
best practices in land use planning and community design.

2.3.4 Adapting to climate change and climate variability will be pursued through risk
prevention and management by:

a. supporting ecosystem- based adaptation approaches including but not limited
to flood plain, wetland and forest management solutions; and,

b. developing and promoting investment in climate adaptation tools and initiatives
to address climate change risks and ensure resilience.”



The municipal purpose “to foster the wellbeing of the environment” was added to the MGA
in 2017. However, this addition did not come with a definition of environment. However,
environment is defined in Alberta’s 2000 Environmental Protection and Enhancement Act
(EPEA) as meaning “the components of the earth and includes:

(i) air, land and water;
(i) all layers of the atmosphere; and

(iii) all organic and inorganic matter and living organisms, and the interacting
natural systems that include components referred to in subclauses (i) to (iii).”

This definition includes people (as living organisms), human activities and the various
institutions that have been put in place to regulate and control human activities. It is also
inclusive of the atmosphere and the general weather conditions prevailing in an area over a
long period (climate). This definition can be applied to environment in the context of MGA
revisions through the principle of statutory interpretation or statutes in pari materia, which
means that different statutes dealing with the same subject can be used to assist in the
understanding of each other (CanlLlIl 1981).

In the creation of the new 2018 city charters for Calgary and Edmonton, provision
for bylaws for the well-being of the environment were included in section 4(2)(@)
subsection 7(1) (h.1D):

“(h.1) the well-being of the environment, including bylaws providing for the
creation, implementation and management of programs respecting any or
all of the following:

(i) Contaminated, vacant, derelict or under-utilized sites;

(ii) Climate change adaptation and greenhouse gas emission reduction;
(iii) Environmental conservation and stewardship;

(iv) The protection of biodiversity and habitat;

(v) The conservation and efficient use of energy;

(vi) Waste reduction, diversion, recycling and management.”

However, to date, subsection (h.1) has not been added to section 7 of the MGA to provide
this same authority to all Alberta municipalities.

The second set of municipal purposes added to the MGA (“working collaboratively with
neighbouring municipalities to plan, deliver and fund intermunicipal services”) enables
two or more adjacent municipalities to perform three specific functions (Part 17.2):

» to provide for the integrated and strategic planning, delivery and funding of
intermunicipal services;

e to steward scarce resources efficiently in providing local services; and

¢ to ensure municipalities contribute funding to services that benefit their residents.



This enables ICFs to be established that could include climate risk assessment, adaptation
planning, infrastructure management and emergency planning. Prior to this change,
municipalities provided services outside their own boundaries through contractual
agreements in accordance with Section 54 of the original MGA. As well, intermunicipal
servicing was also available through regional servicing commissions (RSCs), which have
been in place for many years under Part 15.1 of the MGA. RSCs enabled municipalities
lacking in sufficient personnel or financial resources to create corporations to deliver
services across municipal boundaries.

Alberta’s 2020 “Intermunicipal Collaborative Framework Workbook: Resource Guide for
Municipalities” encourages municipalities to include climate change adaptation services
(climate resilience) in an ICF. The guide states: “Many topic areas are well suited to
intermunicipal and/or regional collaboration and should be considered for inclusion and
evaluation when preparing an ICF and include: land use planning; economic development;
environmental protection; agricultural preservation; climate resiliency, etc.”

The primary municipal statutory tools for Figure 8. Hierarchy of Alberta
land use and development are municipal Statutory Plans

development plans (MDPs), area structure
plans (ASPs), area redevelopment plans (ARPSs)

and land use bylaws. These are established Alberta Land
in a hierarchy of statutory planning authority, Stewardship Act
as illustrated in Figure 8, with regional plans Regional Plans
developed under the Alberta Land Stewardship . v
Act (ALSA) having the highest authority, Growth Intermunicipal
followed by growth management plans Management Collaborative
(created by the Edmonton and Calgary regional Plans Frameworls
growth boards) and ICFs, then intermunicipal _ l l
development plans (IDPs), then MDPs and then Intermunicipal
ASPs and ARPs. Development

Plans
Subdivision proposals normally require outline l
plans and neighbourhood plans for purposes of Municipal
municipal development approval. These are not Development
statutory plans but must be consistent with the Plans
provisions of the MGA, all applicable municipal l ]
statutory plans, municipal land use bylaws Area Structure|| Area Redevelopment
and subdivision and development regulations. Plans Plans

The subdivision planning process offers an
opportunity for municipalities to ensure the new
development and associated infrastructure can be developed in ways that reduce losses
to extreme climate impacts. Subdivision plans do not generally reflect extreme weather
adaptation, as this is not a requirement of Alberta’s Subdivision and Development
Regulation but could be addressed under the Emergency Management Act depending

on the degree of risk involved. Subdivision plans may be simple —two lots created from a
single parcel. But, they can also be very complex and involve new neighbourhoods, roads,
public utilities, schools, parks, playgrounds, fire stations, libraries and commercial or
industrial buildings. Such large-scale mixed land-use developments offer greater potential
for incorporating climate adaptation measures.



Amendments to the MGA authorize municipalities to require subdivision developers

to pay offsite levies in accordance with municipal offsite levy bylaws and, as of 2016,
intermunicipal offsite levy bylaws are also possible. Both types of bylaws have very specific
requirements and may be appealed in accordance with the regulations in the Land and
Property Rights Tribunal. However, both offer potential as climate adaptation tools.

In 2017, the province amended the MGA to enable municipalities to require the dedication
of certain lands as conservation reserves at the time of subdivision. In such cases, the
municipality is required to reach an agreement with the landowner and pay market value
for the lands to be dedicated. Conservation reserves are different from municipal reserves
and not the same as environmental reserves, which refer exclusively to areas considered
hazardous to develop for reasons provided in Section 664 of the MGA. Environmental
reserves are often associated with steep slopes, unstable soil conditions or riparian lands.
The municipality may require such areas to be dedicated to the municipality at no cost. At
the time a subdivision plan is registered at Land Titles, such dedicated reserves become the
property of the municipal corporation. A municipality has no authority to accept money in
lieu of environmental reserves and there are specific rules for how environmental reserves
may be used and disposed of, which assists in their protection.

The MGA requires that all municipalities have land use bylaws to regulate and control land
use within their boundaries. The 2020 amendments to Section 640 of the MGA provided
broader authority to municipal councils to regulate land use through land use bylaws.

For example, land use bylaws can be used to protect riparian lands, establish locally
appropriate development and building setbacks related to water bodies and floodplains,
environmentally significant areas and other landscape features. Low-impact development
(LID) bylaws can be used to manage extreme seasonal drainage and improve the quality of
stormwater and meltwater. Although climate risk and the increasing frequency of extreme
weather were unforeseen at the time the MGA was enacted, it has since been acknowledged
that municipalities need to understand climate change and protect municipal assets

and operations under the revised sections of the MGA and the Alberta Emergency Act.

As outlined in this section, municipalities in Alberta appear to have an established set of
statutory authorities within which to work. Figure 9 illustrates the provincial framework

for municipal land use planning and development and emergency management.




Figure 9. Alberta Framework for Municipal Land Use Planning and Development
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RISK, VULNERABILITY, ADAPTATION AND RESILIENCE

Climate change involves longer term shifts in temperature and seasonal weather

patterns which contribute to the increasing frequency of extreme weather events.
Emergency and disaster management situations are of obvious concern as sudden

events threatening public safety and infrastructure. Government programs and agencies
understandably target extreme weather-event emergencies. While ongoing longer term
changes in temperature, precipitation and seasonal weather patterns do not have the same
immediacy as extreme events, longer term seasonal shifts in temperature and precipitation
are increasingly affecting terrestrial and aquatic ecosystems, water supply, energy use,
land use and infrastructure lifecycle maintenance costs.

The Climate Atlas of Canada, developed by Environment and Climate Change Canada,
provides an interactive website that identifies specific locations and specific conditions
(including growing-degree days) projected over 30 to 50 years. For example, Figures 10
and 11 show the number of +30 C days for the Municipality of Grande Prairie between
2021-2050 and 2051-2080, respectively. The occurrence of +30 C days is projected to
increase from 2.3 days in 1976-2005 to 18.4 days in 2051-2080.




Figure 10. Grande Prairie +30 Celsius Days 2021-2050
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Figure 11. Grande Prairie +30 Celsius Days 2051-2080

Very Hot Days (+30°C)
High Carbon - More climaie change « 0512080

GRANDE PRAIRIE

Number of +30 °C days
High Carboa -+ More climate ]

Source: Climate Atlas of Canada.

While the projected increase in the number of +30 C days is evident, what is not are the
implications this change has for municipal land use, water use and infrastructure. The
impacts of changing climate conditions and the likelihood of extreme events have both
public and private insurance implications. Feltmate and Moudrak (2021) suggest that
insurance is likely to become more unavailable and unaffordable as climate risk and
extreme events increase. This means that insurance companies, banks and other investors
involved in financing land development and infrastructure will likely begin to require
evidence of climate risk assessment for financing and insurance. There is a clear financial



incentive to manage climate risk costs now and in the future. For example, local authorities
in Alberta are required to pay 10 per cent of all damage and recovery costs pursuant

to Alberta’s 2020 Local Authorities Emergency Management Act regulations and this
obligation is likely to increase with the increasing frequency of extreme weather.

There is a general expectation that provincial legislation protects municipalities from
liability. But the area of climate risk and the law is evolving and a legal question exists
regarding the duty of municipalities to adapt to climate change. Liability represents another
reason to consider undertaking effective municipal climate risk assessment and adaptation
planning. Saxe and James (2014) state:

The steady growth of scientific evidence about the increasing risk of extreme
weather, and the increasing frequency of such weather, should make it easier
for plaintiffs to prove that their damage was “reasonably foreseeable.”

It should also increase the standard of care.

In these circumstances, the owners and occupants of the specific private
properties that are known to be particularly vulnerable could have a strong
claim against the municipality for negligence.

Both financial risk and physical risk reduction are primary concerns for local governments.

Table 4 identifies the built, natural and social dimensions of climate impacts that
municipalities can be vulnerable to with varying degrees of risk depending upon local
circumstances. Effective adaptation strategies cannot be developed until specific and
locally relevant risks are identified and assessed at scale. Methods for built environment
physical risk assessment are generally well developed for insurance purposes, but there

is less municipal experience with ecological and socioeconomic dimensions of climate risk
assessment and adaptation practices.

Table 4. Extreme Weather Impacts on Urban and Rural Municipalities

Natural

. Social Environment
Environment

Built Environment

Shifts and changes in

Damage to
Infrastructure

plant and animal
habitats and species

Disruption to economic
activities

Damage to Buildings
and Property

Degradation of
Ecosystem Services

Increase in climate
related health problems

Disruption to energy
Transmission and
Telecommunications

Decline in quantity and
quality of freshwater
resources

Decline in quantity and
quality of freshwater
resources

Increased Maintenance
Costs

Loss of Soil Nutrients and
increase in pollutants

Loss of cultural and
traditional practices

Source: Adapted from Municipal Climate Services Collaborative (2020).




Canadian and provincial emergency measures and disaster recovery planning processes
and protocols are in place to address the risk of extreme events (Public Safety Canada
2023; Government of Alberta 2023). However, there are also community health impacts
related to climate change (including extreme heat, air quality, job loss and relocation)

that impact well-being and have social costs. Emergency response to extreme weather

is event specific and normally of short duration. Resilience, risk assessment, emergency
management and adaptation plans can and have been treated as independent activities
with independent results. However, climate risk assessment is also a more holistic and
longer term approach to determining risk priorities and adaptation priorities in the context
of municipal land use planning, infrastructure maintenance, capital planning and asset
management. Rather than independent silos, it is necessary to integrate climate risk
assessment, adaptation and resilience into municipal operations to maximize effectiveness
and build resilience, as illustrated in Figure 12.

Figure 12. Integration of Risk Assessment and Adaptation to Increase Resilience
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The Emergency Management Framework for Canada defines resilience as: “... the capacity
of a system, community or society to adapt to disturbances resulting from hazards by
persevering, recuperating, or changing to reach and maintain an acceptable level of
functioning” (Public Safety Canada 2019). This definition reveals resilience as more

than just an engineering response that requires social engagement that “encourages
coordination, wider participation and a broader approach to risk management” to be
successful (Woodruff et al. 2022). Climate change resiliency involves a broad range of
actions including reducing exposure and vulnerability and increasing the capacity of
infrastructure systems, land use systems, social systems and governance systems to

cope with impacts and disturbance. Resilience is a critical but aspirational goal that needs
to start with effective and integrated risk assessment and adaptation at the local level.
Neither risk assessment nor adaptation can prevent extreme climate conditions from
occurring, but they can reduce the impacts. Four adaptive actions can together reduce
local impacts, as illustrated in Figure 13. It is important to prevent adaptation planning and
emergency planning from becoming independent activities. The greater the co-ordination
and integration among risk assessment, adaptation planning, emergency planning, land use
planning, infrastructure maintenance and asset management, the greater the likelihood

of reducing risk and increasing resilience (Lavell et al. 2012).

Figure 13. Adaptive Management Activities at the Local Level
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Source: IPCC (2012) (modified).




In a broader Canadian context, federal and
provincial government agencies and non-
government, not-for-profit environmental
and local government organizations have
promoted the development of municipal
climate adaptation plans since at least 2008.
Some adaptation plans initially focused on
mitigation of GHG emission (Bizikova et al.
2008). Since then, adaptation plans have
begun to focus on extreme weather impacts.
The Canadian Institute of Planners (Bowron
and Davidson 2011) has identified specific
steps in adaptation planning for small
communities and these are shown in

Figure 14.

In 2020, the government of Canada’s
Canadian Centre for Climate Services and
the Federation of Canadian Municipalities
(FCM) jointly created the Municipal Climate
Services Collaborative (MCSC). The MCSC
produced a similar guide, “A Discussion
Guide for Local Government Staff on
Climate Adaptation,” for local governments.
The guide identifies five generic adaptation
planning steps (Figure 15), seven guiding
guestions (Table 5) and a self-assessment
matrix (MCSC, 2020 (https://publications.
gc.ca/collections/collection_2021/eccc
En4-409-2020-eng.pdf)

Figure 14. Recommended Steps for Small
Community Climate Adaptation Plans
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Figure 15. Five Stages in Local Government Adaptation Planning
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Table 5. Six Guiding Questions for Adaptation Planning

1.What are the types of climate change hazards your community is experiencing?
2.What has your community done so far to adapt to climate change?
3.Who have you been working with and/or primarily engaged so far?
(not necessarily on adaptation but on other environmental issues that you
could leverage)
4.What do you want to accomplish through your climate adaptation efforts?
5.Which of the following areas would you prioritize to build additional capacity?
 Access staff resources (fund applications, planning and monitoring)
* Departmental buy-in
* Obtain Council buy-in
* Build community support
» Build expertise on climate change impacts, vulnerabilities and risks, and adaptation options
* Acquire information (both technical and capacity building via case studies and tools)
* Secure funding or capacity to apply for grants/funding.
6.Who do you need to begin to have or continue having conversations with?

Source: MCSC (2020).

Both the 2011 CIP handbook and the 2020 MCSC guide provide a general road map for
local government adaptation plan development. These prescriptive frameworks can be
valuable but need certain conditions in place to enable them. Sufficient staff time and
expertise, specialized and scale-specific data and information and funding resources are
necessary to support risk assessment, decision-making and integration of results into land
use planning, emergency management, infrastructure maintenance and capital budget
planning. These conditions may exist in Canadian municipalities where specialized expertise
and dedicated resources exist. However, when resources are lacking it may not be possible
for all municipalities to successfully implement the frameworks provided.

Natural Resources Canada previously produced another general framework for adaptation
planning not specific to municipalities. This seven-step process is illustrated in Table 6 and
incorporates many of the “common elements of several adaptation frameworks” being used
in Canada (Warren and Lemmen 2014). At that time, Warren and Lemmen (2014)
concluded: “... there are few documented examples of adaptation being implemented
specifically to reduce vulnerability to future climate conditions.”

Table 6. Seven Common Steps in Adaptation Planning

1. Awareness of Climate Change

2. Awareness of the need to adapt

3. Mobilize Resources

4. Build adaptation capacity:
- apply scientific information, financial resources, to issue
screening, risk assessment, in-depth analysis, and informed
decision making

5. Implement targeted adaptation actions

6. Measure and evaluate progress
- evaluate actions, related assumptions, and uncertainties and
provide feedback

7. Learning and sharing knowledge
- transfer lessons learned to future adaptation actions

Source: Warren and Lemmen (2014).



BARRIERS TO EFFECTIVE MUNICIPAL RISK ASSESSMENT
AND ADAPTATION

Communities do not prioritize climate risk assessment and adaptation for a variety of
reasons. Climate risk is popularly framed as an environmental issue rather than an economic
or social one. Similarly, communication around issues involving scientific complexity

and uncertainty, notwithstanding efforts by international organizations and national
governments to simplify, are often not well understood. There has been a general lack

of science outreach activities necessary to communicate with and support non-scientist
decision-makers (Sheppard 2012; Wu and Wu 2013; Warren and Lemmen 2014). Information
needs to be specific to the user and climate risk data, forecasts and modelling need to

be packaged in understandable and familiar formats. This requires engagement with
information users, which often does not happen. More specific local government challenges
have been identified through a recent review of municipal climate change plans and two
surveys of municipalities and municipal planners in 2019 and 2021. Guyadeen et al. (2019)
evaluated 63 Canadian municipal climate change plans, including Calgary, Edmonton,

Red Deer and St. Albert. The plan evaluation process involved “... 46 indicators based on

8 plan quality characteristics: fact base, goals, policies, implementation, monitoring and
evaluation, inter-organizational coordination, participation, and plan organization and
presentation” (Guyadeen et al. 2019). The reviews identified these valuable insights:

¢ All plans prioritized mitigation of GHG over adaptation planning; and

¢ Implementation, monitoring and evaluation of plans were generally assessed as weak
and stakeholder engagement was minimal.

In addition, findings from the evaluation of the eight plan quality characteristics used
in the reviews showed three significant deficiencies:

* “Almost all plans failed to include an assessment of the municipality’s vulnerability
to specific climate change impacts”;

e “The analysis indicates that many municipalities across Canada did not have a
comprehensive fact base to inform their climate change plans”; and

¢ “Though most plans discussed the impacts of climate change in general terms (e.g., sea
level rise, increasing temperatures), only twenty-six plans (forty-two percent) discussed
impacts specific to their municipal context” (Guyadeen et al. 2019).

A quality ranking approach is not without critique and Tang et al. (2010) found that plans
ranked as higher quality do not automatically lead to better implementation or outcomes.
Table 7 identifies five types of organizational challenges affecting climate risk and
adaptation planning not related to plan quality.




Table 7. Challenges to Organizational Adaptation Readiness and Capacity

Type of Barrier or Challenge: Example(s):
Information and Communications e Mismatch between spatial and temporal resolution

of climate projections and management needs

» Difficulty obtaining reliable projections at scales
relevant to management needs

* Lack of available guidance to interpret climate
scenarios and modeling output into infrastructure
and land use planning applications

Resources (financial, skills, technology) * Few incentivesfor action beyond business as usual

* Lack of expertise and understandingof local impacts
of extreme weatherand climate change on business
operations

Governance and norms . .
* Influence of non-climate stressors, such as region

wide demographic changes and rural outmigration
* Complexitiesrelated to other jurisdiction or
stakeholders
* Climate change projections and extreme weather
require changes fromcurrent building codes and
design standards

Values and Beliefs * Perception ofimportance of climate change low
relative to economic challenges

* Uncertainty in future climate change projections
hinders investment decisions on adaptation

= Degree of optimism about capacity to overcome
adaptation challenges.

* Primary focus on replacement of aging infrastructure,
capacity upgrades and changing requirements,
codes, and standards.

Leadership

* Taking a ‘wait-and-see’ approach due to difficultiesin
deciding to wait for more information to inform
future action and taking action in the short term
based on available information.

Source: Warren and Lemmen (2014).

As an alternative to quality ranking, surveys and interviews with municipal planners and
elected decision-makers can be used to identify gaps that need to be addressed to improve
adaptation planning. Two significant surveys were undertaken by the Canadian Institute of
Planners (CIP) in 2019 and by the All One Sky Foundation in 2020-2021 for the Prairies
Regional Adaptation Collaborative (PRAC), now part of ClimateWest. The purpose of

the CIP survey was to benchmark Canadian municipal planners’ awareness of climate
change impacts on planning issues and compare results to a similar survey done in 2009.
The 2019 survey included 268 planners from Alberta (20 per cent of the total 1,457 survey
responses). The purpose of the PRAC (ClimateWest) survey was to understand “...

the current extent of local climate change adaptation planning needs” (Parry 2022).

It involved over 300 municipalities and Indigenous communities in Alberta, Saskatchewan
and Manitoba, with 22 per cent of responders from Alberta.




The CIP survey revealed the highest rated barriers identified by respondents to
incorporating climate risk and adaptation into planning work. Eighty-five per cent of
respondents identified competing priorities (including financial viability) as the number one
barrier. Seventy-two per cent identified lack of political support as the second highest. Lack
of funding and lack of expertise were the third and fourth highest rated barriers (CIP 2019).
In addition, three important benchmark results that emerged from the survey were:

e The primary information sources used by municipalities for climate risk assessment in
municipal development plans were identified as “... national data, modelling and mapping
and national non-government guides”;

» Municipal planners rated “... high rain/snowfall, inland flooding, and high temperatures”
as the highest-ranking climate risk and adaptation issues their communities are facing
now and in the next 10 years; and

¢ Only 15 per cent of planners surveyed felt they have access to the requisite tools and
information necessary to incorporate climate change into their work.

The PRAC (ClimateWest)/All One Sky survey included “... municipalities and Indigenous
communities with a population of fewer than 10,000 people.” Eighty per cent of
respondents stated their community had experienced extreme weather (“flooding,
extreme winds, and extreme rainfall”) within the last 10 years (Parry 2022). Other key
survey findings included the following:

¢ Seventy-five per cent of the respondents expressed concerns that their communities will
be significantly impacted over the next 20 years by “... more intense rainfall and storms ...
more frequent extreme wind events ... an increase in the frequency and severity of
droughts ... more frequent and severe floods” and “... less predictable weather patterns”;

» Fifty per cent of respondents also identified “changes in lake and water levels, a greater
likelihood of heat waves and wildfires, and changing freeze-thaw patterns” as a major
concern;

¢ Respondents identified negative impacts on “built infrastructure (buildings, stormwater
management, energy systems, and transportation)” as their greatest concern;

* Thirty-four per cent of all survey respondents stated their community was preparing for
the local impacts of climate change through: “Considering climate change in emergency
management and/or asset management ... awareness raising within local government”
and “... developing or implementing individual projects to build back better after a recent
climate event”;

» Fifty per cent of Alberta respondents stated their municipalities were “preparing for local
climate change impacts”;

e Seventy per cent of communities with a population greater than 10,000 people said they
were preparing for climate change; but only 30 per cent of smaller communities (less
than 10,000) were preparing;



e Fifteen per cent of Alberta communities stated they had completed a “climate risk and
vulnerability assessment”; and

¢ Only nine per cent of Alberta communities “reported that they had completed a climate
adaptation plan or strategy.”

Survey results indicated a difference in views based on community size and state of
preparedness. Large communities (greater than 10,000) expressed more interest in
receiving technical information than small communities. Small communities (especially
those in Alberta) identified limited staff skills and lack of access to information as major
barriers much more frequently than larger communities. Larger communities expressed
greater interest in receiving additional support than smaller communities. The top four
common barriers to climate change preparation identified by communities that had not
yet started to prepare were:

¢ Limited staff time;
e Limited staff skills;
¢ Lack of financial resources; and

¢ More pressing issues (including financial viability).

Similarly, 50 per cent of communities involved in preparing a climate change plan also
identified limited staff time, limited staff skills and lack of financial resources as barriers.
Seven out of 10 survey respondents identified “... gaining greater knowledge of how local
infrastructure will be impacted by climate change as the greatest need to support climate
change preparation planning.” Fifty per cent of respondents from each province in the
survey (Manitoba, Saskatchewan and Alberta) identified the need for greater access to
the following information:

¢ “Climate trend data specific to their area”;
e “Projected changes in climatic extremes”;
e “Analysis of how economic sectors will be affected”; and

* “Assessment of the consequences for human health and wellness.”

Three-quarters of all survey respondents identified funding as the most useful way
to support their community’s efforts in preparing for climate change and 30 per cent
identified four other ways to help communities prepare for climate change:

e Support networking and knowledge sharing between communities;
¢ Provide training on topics related to climate change preparedness;

« Clarify existing government policies, strategies and/or plans regarding climate change
preparedness; and

¢ Share information on how to assess community risk or vulnerability to climate change
(Parry 2022).



A similar climate adaptation survey was previously done in Australia with local governments
as part of developing the Australian National Agenda for Climate Adaptation Decision
Support Strategies. The Australian survey identified four specific areas local government
decision-makers felt needed to be improved to effectively address climate change (Webb
et al. 2014):

« “... more confidence in, and quality assurance of available knowledge and sources.”
Specifically, local government councils are “... looking for greater confidence and trust in
adaptation processes, data/modelling products and providers that they use; and in the
relevant skills and experience of external and internal advisers”;

e “...access to enhanced knowledge brokering and collaboration.” Importance of combining
“..understanding of user-specific context and needs, and relevant knowledge sources,
usage and interpretation — a form of ‘knowledge brokering’ and ‘collaboration’ and
facilitating the co-development of knowledge between experts and users.” For this
process to be successful, “.. it requires not only translation of knowledge but also
mediation to ensure that the best balance of ‘salient, credible and legitimate’ knowledge
is brought to bear”;

e “.. better engagement with the community, policy makers and influential leaders” to
include better working relationship among “... practitioners and decision-makers and
stakeholders (community, policy makers, other influential leaders)”; and

* Better translation and mediation of knowledge into more accessible formats to support
engagement and decision-making. This need was identified as “... one of the least
developed activities in most adaptation projects” and “... especially important for local
government decision-making.”

Other reasons given for limited engagement in the Australian survey included:

e Elected officials feeling a need to be well advanced in their own understanding prior
to engaging with others;

Lack of clarity as to the useful scope and intent of engagement;

¢ Anticipation of, and concern over, negative stakeholder responses;

Limited knowledge of the best ways to communicate complex information;

They called for more concise reports and alternative forms of communication
(such as visual communication); and

¢ Local councils are often understaffed and under resourced.




Whether a coincidence or not, the Australian local government survey results are very
similar to the municipal survey results from PRAC (ClimateWest)/All One Sky, CIP and
Table 7. The consistency of these results suggest local governments would benefit from
greater access to decision support in dealing with climate risk assessment and adaptation
planning. The results also show there are common operational barriers related to limited
resources and expertise and size (smaller populations) which limit local governments’
effectiveness in climate adaptation planning. Reducing these barriers (especially for smaller
municipalities) could in turn increase municipal effectiveness. As Figure 16 illustrates, there
are four stages where municipalities would benefit from specialized decision-support input
to incorporate and integrate climate risk and adaptation information into their operations.

Figure 16. Four Decision-Support Input Stages to Increase Municipal Effectiveness
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OPTIONS/OPPORTUNITIES FOR INCREASING
MUNICIPAL EFFECTIVENESS

The following options/opportunities are available to provide input and support for
municipalities in Alberta to reduce the barriers identified. Operationalizing these options/
opportunities will depend upon municipal collaboration, access to specialized information
and resources, leadership from provincial associations (Alberta Municipalities and the
Rural Municipalities Association of Alberta) and supportive provincial government policies
and resourcing. All but the final option (alternative municipal structures) are based on

the current Alberta context.

ACCESS TO CLIMATE ADAPTATION RESEARCH AND DECISION
SUPPORT (CARDS)

Decision support involves linking information users and information producers in
an applications context that involves building trust and incorporating learning. It is
most effective when it is specific to the context in which decisions are being made



(Jones et al. 2014). Specifically, “... knowledge is central to governance and of critical
importance to decision-making associated with climate resilience” (Beauchamp et al.
2020). However, as Jones et al. (2014) point out “... while good scientific and technical
information is necessary, it is not sufficient, and decisions require context-appropriate
decision-support processes and tools.” If municipal decision-makers are unsure what their
information needs are relevant to their local situations, then decision support can play an
important role.

Local decision-makers are more likely to use information they view as relevant, credible
and available at a scale and in a format that addresses local needs and priorities. This is
not easily done given the range of scale and diversity represented by local governments

in Alberta. Local governments are constantly making trade-offs for available funds. While
it is unlikely this will change, local governments still need to be able to access relevant

and credible climate risk assessment and adaptation information without having to entirely
trade off climate risk against more immediate service delivery and viability priorities.

The Climate Adaptation and Research Decision Support concept or CARDS is based on
establishing collaborative networks (online and/or physical) among provincial agencies,
municipal associations, Alberta universities involved in climate risk and adaptation and
collaborative organizations in the private and public sectors with expertise and resources
related to community climate risk and adaptation planning. CARDS networks/centres
would have the outreach capacity to broker and interpret expert knowledge and expertise
at regional and locally relevant scales in the southern, central and northern thirds of the
province. Figure 17 illustrates how the CARDS concept could complement the provincial
municipal legislative framework.

Figure 17. The CARDS Network Concept
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Each CARDS network would be university associated but not to a specific unit of the
university. These research networks would enable collaboration among academic
researchers engaged in ongoing work related to different aspects of climate change
research and application including modelling, risk assessment, infrastructure design, natural
resource management, policy, social impact, built environment, hydrology and governance,
as well as planning, finance, law, engineering and management. CARDS networks would
also have a strong community outreach component and engage student researchers from
different disciplines in preparation for future work in government and consulting roles.

There is no budget proposal for CARDS at this stage as it is a concept for discussion.
However, if Alberta municipalities or the Municipal Climate Change Action Centre are
interested in developing a demonstration of the CARDS concept, a financial strategy could
be developed as part of a pilot project with a community outreach and research centre
associated with a university such as the Community Building and Development Lab in the
School of Architecture, Planning and Landscape at the University of Calgary. There are
three successful university-associated climate research centres operating in Canada that
could provide insight into both partnership agreements and operational and financing
precedents that could assist in formulating a demonstration of the CARDS network.

Pacific Climate Impacts Consortium

The first example is associated with the University of Victoria. Its focus is on the “delivery
of regional climate services to key stakeholders in the Pacific and Yukon Region ...” The
specific services delivered are climate data, data analysis, mapping products and software
for government, private companies and regional authorities (https://pacificclimate.org).

Prairie Adaptation Research Collaborative (PARC)

This second example has been associated with the University of Regina over the past

20 years. It has provided much of the original climate change modelling for Saskatchewan,
Manitoba and Alberta. In 2021, PARC became part of ClimateWest, a new non-profit
organization created to deliver climate information, data and adaptation guidance.
ClimateWest involves a partnership of PARC, the International Institute for Sustainable
Development (IISD) and the Prairie Climate Centre (PCC) at the University of Winnipeg
(https://climatewest.ca/).

Intact Centre on Climate Adaptation

The third national example is associated with the University of Waterloo in Ontario.

This centre focuses on applied research at the national level and is primarily sponsored by
Intact Financial Corporation, a major insurance company, for the goal of reducing insurance
risks for infrastructure and built environment associated with extreme weather events,
especially flooding.



https://pacificclimate.org
https://www.iisd.org
https://www.iisd.org
http://prairieclimatecentre.ca/
https://climatewest.ca/

EMERGENCY MANAGEMENT

Under Alberta’s Emergency Management Act, all municipalities are required to have an
emergency plan reviewed annually by the Alberta Emergency Management Agency (AEMA).
There is potential for greater integration between emergency management planning and
longer term climate risk assessment and adaptation integration into municipal land use,
infrastructure and asset management. As a provincial agency, the AEMA can facilitate
information sharing and expertise among municipalities and provide additional decision
support. A focus on integrating emergency planning with municipal statutory planning
functions rather than statutory silos can increase the efficiency of limited resources.

INTERMUNICIPAL COLLABORATION FRAMEWORKS

The purpose of ICFs in the Modernized Municipal Government Act is: “(a) to provide for
the integrated and strategic planning, delivery and funding of intermunicipal services,

(b) to steward scarce resources efficiently in providing local services, and (c) to ensure
municipalities contribute funding to services that benefit their residents” (CanLIl 2016).

A greater use of ICFs for integrated climate risk assessment, adaptation and emergency
management could support increasing municipal effectiveness through shared risk,
specialized information, decision-making, funding and operations. Specific demonstration
ICFs for specific climate risk assessment, infrastructure emergency management and land
use and infrastructure adaptation through the Municipal Climate Action Centre (possibly
with CARDS assistance) could be developed in different parts of Alberta to better
understand their potential and best practices in diverse circumstances.

NATURAL ASSET MANAGEMENT

Natural asset management has emerged as a recognized local government practice that
offers opportunities to assign value to significant landscape and hydrological features
(such as wetlands, forests and grasslands) that provide ecological services such as water
storage, runoff management and carbon sequestration. Both the International Public
Sector Accounting Standards Board (IPSASB) and the Canadian Public Sector Accounting
Standards Board (PSAB) are evaluating the inclusion of natural assets/ecosystem services
into financial reporting as an asset class, and the Insurance Bureau of Canada (2022), the
Global Risk Institute (2022) and the Auditor General of Canada (2022) have all identified
support for the use of natural asset management. A commonly used method in natural
asset valuation is to assess value based on what it would cost to replace or provide the
same service through alternative sources such as engineering. For example, for natural
assets like fresh water or wetlands for flood control, the replacement costs can be
extremely high. Asset management that incorporates natural assets can provide a
significant financial and functional contribution depending upon geographic location

and previous land use. The Municipal Natural Asset Initiative (2022) is working on natural
asset management with a number of municipalities across Canada. Two examples of where
natural asset management is part of municipal asset management practices are the city
of Saskatoon, Saskatchewan and the town of Gibsons, B.C. Saskatoon produced its own
“Natural Capital Asset Valuation Report” in 2020 and Gibsons adopted “... an asset
management plan that explicitly recognized natural assets alongside traditional capital
assets” in 2014 (Blaze Baum 2021). While the Engineers and Geoscientists of British
Columbia (2020) have created and approved natural asset management guidelines, to



date the Alberta Professional Engineers and Geoscientists have not taken similar action.
Although natural asset management is not widespread at the municipal level, there is an
opportunity to incorporate it into existing training courses in municipal asset management
available through Alberta Municipalities, Rural Municipalities of Alberta and the Federation
of Canadian Municipalities.

MUNICIPAL CLIMATE CHANGE ACTION CENTRE

In 2009, Alberta Municipalities (then AUMA) and the Rural Municipalities of Alberta
worked with the province to form the Municipal Climate Change Action Centre (MCCAC

or the Centre). In 2020, the Alberta government provided $4.5 million to the centre’s
Climate Adaptation Program to assist Alberta municipalities and Indigenous communities
in improving local climate resilience. The All One Sky Foundation (2021) and the centre
developed the “Climate Resilience Express Planning Guide.” At the same time, the
Canadian Council of Ministers of the Environment produced the report “Guidance on Good
Practices in Climate Change Risk Assessment” as a resource for municipal decision-makers.
Similarly, the Federation of Canadian Municipalities (FCM), as Canada’s national municipal
organization, provides programs and resources related to climate change adaptation

to support municipalities and municipal staff through the Municipalities for Climate
Innovation Program (MCIP). FCM also provides asset management educational materials

to municipalities and municipal organizations including Alberta Municipalities and Rural
Municipalities Association of Alberta. As a coalition of two provincial municipal associations
and the province of Alberta, with strong ties to the national Federation of Canadian
Municipalities, the centre is in a strong position to assist in orchestrating and facilitating
government climate adaptation programs and intergovernmental funding support for key
areas such as infrastructure and nature-based solutions. However,the Climate Resilience
Capacity Building Program is scheduled to end in March, 2023 and as yet there is no
provincial funding commitment to continue this work.

INFRASTRUCTURE DESIGN STANDARDS

Climate risk and extreme events directly affect municipal infrastructure. The costs of
impacts and adaptation are significant. Given the limited revenue situation of many

local governments, access to additional financial resources to deal with infrastructure
maintenance, repair, replacement and adaptation is uncertain. The Public Infrastructure
Engineering Vulnerability Committee (2021) is an international partnership involving

the Institute for Catastrophic Loss Reduction, the Climate Risk Institute and the German
Society for International Cooperation. It has created a climate change infrastructure
assessment protocol applicable to Canada which is available on their website. However,
only the cities of Edmonton and Calgary have done PIEVC reports. Most importantly,
Infrastructure Canada and the National Research Council (2022) are involved in
completing a Climate-Resilient Buildings and Core Public Infrastructure Initiative
targeted for completion in 2027 and intended to result in new national codes and
guidelines for infrastructure to address changing climate conditions. Once completed,
Canadian municipalities will then be expected to upgrade infrastructure standards.

As these are national standards, they will need to be customized for specific regional and
local conditions. However, the mechanisms and resources required for doing so have not
yvet been identified at either the federal or provincial level. Given the financial costs likely
to be involved in changing municipal infrastructure standards across Alberta, creative
funding mechanisms such as a public infrastructure bank may be needed (Marois 2022).



INSURANCE

Insurance is an important tool for municipalities in managing risk and recovery from
extreme events. Access to insurance options that can support a range of municipal needs

is financially necessary (Feltmate and Thistlewaite 2012). Both Alberta Municipalities and
the Rural Municipalities Association of Alberta offer insurance and risk services to their
members but there are opportunities for more risk-sharing partnerships specific to the
implementation of expected new and revised national and regional infrastructure standards.

BROADBAND CAPACITY

Communications technology and digital applications including spatial analysis and
modelling are increasingly important tools in managing climate risk and extreme weather
events. However, there are still areas of Alberta where local authorities have limited access
to high-speed internet. Alberta is in the process of expanding broadband internet coverage
to underserved areas and this is expected to be completed by 2027 (Government of
Alberta 2022). Digital infrastructure has become critical for economic development as

well as for providing municipalities with access to specialized digital information and
decision support for climate risk assessment, planning and management.

ALTERNATIVE MUNICIPAL STRUCTURES

There have been previous discussions in Alberta (as well as other provinces) about the

use of alternative models of local government (Burke et al. 2015). The consideration of
alternatives has been mainly driven by economic and demographic changes and a desire
for greater funding efficiencies (Diamant 1996; Hebdon and Jalette 2008; Finn 2008;
Burke et al. 2015; Latimer 2019). There may well be future circumstances requiring change
to an alternative local government model; however, within the foreseeable future this
seems unlikely (RMA 2022). More importantly, the results of the PRAC (ClimateWest)/

All One Sky, CIP and Australian survey results do not identify structural specific issues. The
main barriers and challenges identified were related to the availability of specialized and
dedicated resources to provide local decision support. Arguably, any model that lacks the
necessary resources and specialized support to undertake the tasks required is not going
to be effective. Just changing the model does not guarantee it will be more effective if it
lacks the necessary level of resource support. B.C. provides a cautionary tale in this regard.

In 1965, B.C. moved to a regional district, or two-tiered municipal model. This created

27 regional districts in B.C. ranging in size and population between 2,000 and 119,337
square km and 4,000 to two million people respectively. The regional district restructuring
reportedly functioned well in balancing urban-rural and local-regional tensions and
perspectives (Province of British Columbia 2006). However, in 2003, the B.C. government
brought in the Flood Hazard Statutes Amendment Act which transferred responsibility for
flood management to regional districts. This resulted in the downloading of responsibility
for flood management and flood risk management to the regional districts without
accompanying staffing expertise or funding (McClearn and Hunter 2021). While some
regional districts and some of their municipal members did establish local capacity for
flood management (including diking system infrastructure construction and maintenance),
many others did not or could not because of a lack of resources. Over time, this inequity
resulted in areas of the Lower Mainland and the Southern Interior becoming increasingly
vulnerable to flood risk. When the climate change-related atmospheric river precipitation



events occurred in November 2021, the results were disastrous in areas that were
vulnerable due to a cumulative lack of resources.

This crisis was not the result of a regional district model per se, nor did having a
regional district model prevent the crisis. The problem resulted from the unanticipated
conseqguences of provincial downloading of flood risk management responsibility
without the necessary specialized resources to enable the model to work as expected.

No model is likely to be effective if it lacks supportive provincial policy, informed and
timely decision-making, equity considerations, sufficient resources and meaningful
communication and engagement. These are the critical tools necessary for local
government climate risk management effectiveness and providing necessary resources
to municipalities is key to successfully managing climate risk.
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