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Purpose of the National Risk Profile

The National Risk Profile (NRP) is a federal government initiative. The NRP was
developed with provincial, territorial, and expert stakeholder input. It reflects
information and findings compiled by the Government of Canada. The final report was
drafted by the Government of Canada.

The NRP is Canada’s first strategic, national-level risk assessment. This report is
based on input and evidence from whole-of-society stakeholders across Canada, and
provides a foundation for understanding disaster risk from the three costliest hazards
facing Canadians: earthquakes, wildland fire, and floods. It aims to broaden public
awareness of disaster risk, identify gaps in the Canadian emergency management
system at a national level and provide evidence to support existing federal risk
assessment and climate change adaptation efforts. This evidence base can help
reduce disaster risk and increase resilience for everyone in Canada.

Given the ongoing COVID-19 pandemic, this report also contains a chapter on
pandemics. However, it is important to note that this report does not analyze
pandemics as a distinct hazard. Pandemics are examined as a contextual factor that
affect disaster risk and response. Observations and lessons learned thus far for
emergency management from the COVID-19 pandemic are also presented. However,
it does not serve as a review or assessment of the Government’s response to the
pandemic as this remains a continuous event for which the response is ongoing.

The NRP is not a policy document nor does it include any proposed funding towards
any of the gaps and issues identified. Rather, it presents all levels of government,
stakeholders and the general public with national evidence on Canada’s disaster risk
and gaps in the emergency management system.
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Executive summary

. Introduction

As the frequency and intensity of natural hazards across Canada increases, the importance
of promoting and building resilience becomes evident. By taking a systematic, evidence-
based, all-hazards approach to emergency management, this first public report of the
National Risk Profile (NRP) seeks to lay a foundation for understanding disaster risk in
three key areas: earthquakes, wildland fires, and floods.

Given the increasing impacts and challenges associated with climate change, capturing a
national picture of disaster risk requires coordination and a common approach to integrate
information across all sectors of society. Therefore, this report is based on input and
evidence from whole-of-society stakeholders across Canada, and identifies current disaster
risks and capability gaps in today’s national emergency management system. This
knowledge can help identify the interventions to reduce these risks for everyone in Canada,
including addressing the disproportionate impacts of disasters on vulnerable populations.

To capture the full range of experiences, federal departments and agencies, provinces and
territories, municipalities, Indigenous organizations and communities, as well as the
academic, private, volunteer, and non-governmental sectors, from across different Canadian
communities took part in the NRP research process. This report also includes summary
targeted findings and considerations regarding Indigenous communities and emergency
management, derived from an externally-facilitated engagement process led by Cambium
Indigenous Professional Services. Coupled with existing knowledge and initiatives being
undertaken across the federal government, this report is the first in Canada to provide a
national overview of disaster risk and capabilities. By doing so, this report adopts a forward
looking, all-hazards approach to inform future emergency management capabilities and
build national resilience.

The report starts with an outline of how emergency management is structured in Canada,
across various orders of government. Responsibility also lies with individuals who need to
take steps to prepare for these disasters. Emergency management activities are governed by
various legislation, plans and frameworks, which inform the approaches and responses in
this space. Given the disproportionate impacts of disasters on their communities, emergency
management can differ for Indigenous peoples. This results in different types of programming
to respond to their unique needs.

As recent events like Hurricane Fiona and others demonstrate, building national
resilience to these events is vital. In addition to the growing frequency and impacts of



these events, recent data indicates that Canadians, on average, lack disaster risk
awareness and knowledge, which may hinder their ability to prepare well for
emergencies.

Given this reality, this public report serves as a communication tool for increasing disaster
risk awareness, preparedness, readiness and response. This is a new endeavor for Canada,
and supports international commitments under the United Nations Sendai Framework for
Disaster Risk Reduction and work already being undertaken by like-minded countries in
developing similar risk assessments. This report is a key deliverable under Canada’s
Emergency Management Strategy and supports whole-of-society collaboration and
governance to uphold disaster resilience.

The report then looks at why Canadians need to know about disaster risk. Findings in this
report demonstrate the wide-reaching impacts of disasters, from heavy financial burdens for
governments and individuals alike, to long-lasting psychosocial effects and more intangible
losses, such as harm to priceless cultural heritage. Many disasters cause business
disruption and closures, impacts to transportation networks, and/or damage to infrastructure.
The data in this report clearly demonstrates that the costs of disasters, whether economic or
social, government or individual, will continue to rise for both the public and private sectors.
The increasing impacts of climate change, Canada’s changing demographics, and other risk
drivers are also given attention.

Although these are major, growing challenges, the report speaks to how investments in
adaptation have proven benefits to help mitigate and reduce the costs due to a warmer
climate. Disaster mitigation and climate change adaptation projects have a proven return on
investment.

The NRP is one piece in a series of federal initiatives that advance disaster risk reduction.
These include various efforts to support climate change adaptation at the national level, as
well as system wide changes that support improvements to emergency management
approaches and response. The evidence gathered through the NRP is a foundational piece
supporting these initiatives. It is a tool that will help integrate climate change adaptation into
emergency management and inform decisions and investments that support overall national
resilience.

In order to develop a robust evidence base, the NRP uses proven methods and follows a
rigorous research process. Whole-of-society stakeholders with expertise in disaster risk
reduction, emergency management and climate change adaptation, were engaged in risk
and capability assessments. These assessments provide a picture of the disaster risks
facing Canada and the existing capabilities in our emergency management system to
address them. This knowledge can help identify interventions to reduce these risks for
everyone in Canada.
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1.2.

This first report focuses on earthquakes, floods and wildland fires given that they are the
costliest hazards for Canada. Representative scenarios were developed for each hazard
and were assessed by stakeholders to improve our understanding of potential impacts, as
well as the emergency management capabilities available to prepare for, respond to, and
recover from these events. Stakeholders also looked at how disaster management activities
are influenced by public health emergencies like the COVID-19 pandemic. Overall, the risk
and capability assessments helped inform how we can further our resilience to these events,
as well as refine our methodology for the future as we learn from this initial round of
assessments.

Key findings

Each chapter in this report provides a focused analysis on the three areas noted above.
Overall, the structure of each chapter includes an overview of the hazard itself, costs and
losses due to the hazard, a look at who is at risk, and initial findings from national
stakeholders on the impacts these events would have for people, the economy, the
environment, the government, as well as potential social impacts (e.g., reduced social
cohesion). The evidence also assesses the ability of Canadian communities and authorities
to prepare for these events, adapt to changing risk environments, and recover from
disruptions.

In addition to the hazard-specific findings outlined in each chapter, impacts for how
particular groups of people experience these disasters, including for those populations at
higher risk, have been considered. For example, many Indigenous communities face
increasing risks to climate change related hazards because of a variety of factors,
including community size, socio-economic conditions, limited access to emergency
management resources, and infrastructure gaps. Further, children, the elderly, persons
living with disability and those with pre-existing medical conditions, among others, have
heightened risks of experiencing the negative physical and psychosocial impacts of the
disasters examined here. Given these impacts, this report highlights the importance of
specialized approaches to emergency management to ensure that no Canadian is left
behind.

National Risk Profile - Executive summary 7



1.2.1.

1.2.2.

1.2.3.

The key findings of the report are summarized below:

Earthquakes

1.

While the majority of earthquakes in Canada are minor and cannot be felt, a major
earthquake would be very costly. Data indicates, for example, that a severe
earthquake in British Columbia — 9.0-magnitude — could result in $75 billion in losses
and a similarly probable event in the Quebec City-Montreal-Ottawa corridor could result
in $61 billion in losses.

Stakeholders identified hazard monitoring, early warning and the incorporation of
Indigenous knowledge as gaps in the Canadian emergency management system
related to addressing earthquakes. These areas with gaps were identified based on a
systematic assessment of the capabilities on the Canadian Core Capabilities List’.

Better information on earthquake risk, and greater access to information on how
to prepare for earthquakes, are required. Various initiatives are underway across the
federal government to reduce earthquake risk including actions on mitigation, community
planning, and providing a better picture of what a future earthquake would look like.

Wildland Fires

4.

The impacts of climate change are causing longer and more intense fire seasons,
with costs to the economy in the billions. Efforts are being made to improve
Canadians’ awareness on how to face wildland fires in their communities, and to help
build more resilient infrastructure that can stand up to the effects of wildland fire.

There remain gaps in public awareness of wildland fires as well as in our ability to
respond to wildland fires at the national level. There is also inadequate inclusion of
Indigenous knowledge in wildland fire management and response.

Work is being undertaken to help identify the landscapes and communities that
are at greatest fire risk, and which mitigation investments would be most
effective. This includes an improved understanding of fire processes and the
development of operational tools to help make informed decisions on wildland fire risk.

Floods

7.

Flooding is Canada’s most costly and frequent hazard, causing economic, social
and environmental burdens for the whole of society. Climate change is likely to

1 https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/cndn-cr-cpblts-Ist-en.aspx

National Risk Profile - Executive summary 8


https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/cndn-cr-cpblts-lst-en.aspx
https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/cndn-cr-cpblts-lst-en.aspx

1.2.4.

1.2.5.

increase the frequency and severity of flooding in many areas of Canada, which will
further exacerbate its impacts.

8. There are gaps in coordination to address flood risk across orders of
government, a patchwork of flood data and information available to help
mitigate flood risk, and again, low levels of awareness amongst Canadians. A
significant proportion of the population is exposed to flooding, and greater information
on flood risk, including forecasts and alerts, will help all levels of government mitigate
the effects of flooding.

Looking at emergency management through a “pandemics lens”

Given the impacts of the COVID-19 pandemic on Canadians and the Canadian emergency
management system, the pandemics lens chapter focuses on how pandemics and public
health emergencies interact with, and affect, other hazards and disasters. It does not
provide analysis of pandemics as a distinct hazard, but rather shares “pandemic lens”
considerations that emerged from the risk assessments for earthquakes, wildland fires and
floods as well as a summary of observations and considerations for future pandemics.

9. The COVID-19 pandemic has shed light on deeply entrenched health, social and
economic inequities that exist in Canada, specifically for populations already
experiencing poorer health outcomes. These vulnerable populations face pandemics at
a greater risk of illness and death and many carry a greater burden of public health
measures.

10. Decreased operational capacity during a pandemic has significant impacts on
emergency response. For example, hospital capacity issues are magnified when a
disaster happens during a pandemic (concurrent events), and evacuations after a
disaster pose challenges for limiting pandemic exposure and spread.

11. Partnerships amongst all levels of government, and attention to equitable
measures to support resilience across Canada, will be key. The NRP contributes to
the growing evidence base on the impacts of pandemics on Canadians as it relates to
emergency management. As our knowledge of pandemics evolves, so too will our
policies, practices, and approaches across all response areas, for all hazards.

Cross-cutting findings
The cross-cutting findings of this report highlight emergency management gaps that were
identified across the risk assessments for earthquakes, wildland fires and floods. They fall

under three broad categories: emergency management governance and coordination,
disaster recovery and resilience, and empowering Canadians to be prepared for disasters.
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12. Emergency management governance and coordination: To ensure the resilience of
Canadian society to disasters and the impacts of climate change, emergency
management and disaster risk reduction activities must be coordinated, proactive and
efficient. There remain alignment gaps between different jurisdictions in terms of
emergency management approaches and programming. There is also room to further
integrate climate change adaptation into emergency management as well as address
information sharing gaps between the health and emergency management systems.

13. Disaster recovery and resilience: We know that disasters and climate change are
having significant mental health impacts for Canadians, but there is a need for better
data on these broad psychosocial consequences. Low levels of insurance uptake in
high-risk earthquake and flood areas as well as inadequate risk reduction measures —
such as retrofit programs and natural infrastructure solutions — were also identified as
important gaps.

14. Empowering Canadians to be prepared for disasters: There is a need to raise
awareness of disaster risk among Canadians to create a culture of disaster
preparedness. Specific areas where gaps exist include: access to information on risks
from particular hazards and how to prepare for them, robust community disaster
response capabilities and the integration of Indigenous knowledge in emergency
management activities.

1.3. Looking ahead

This report is a first step towards understanding disaster risk in Canada from a national
perspective that builds upon existing knowledge and stakeholder expertise. This report does
not propose policy solutions, but will serve as an evolving, foundational evidence base and
tool to increase national disaster risk awareness and support a whole-of-society approach to
emergency management. In the future, the NRP will expand to consider other disaster risks,
including a focus on human-induced hazards that could significantly impact Canada’s
national security and economic prosperity, such as acts of terrorism or cyber-attacks.

The evidence base supporting the NRP will continue to grow and evolve this year and into
the future, with the goal of providing more national-level analysis and information on gaps
and challenges in the Canadian emergency management system, so that effective decision-
making can be supported with strong evidence. As new data is gathered and findings
developed, the NRP methodology will be refined and improved to capture the impacts of a
broader range of disasters and to further improve understanding of the capabilities to
prevent, mitigate, respond to, and recover from these events.

National Risk Profile - Executive summary 10



2. Background and purpose
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Emergencies and disasters have wide-ranging
impacts on the lives and livelihoods of Canadians.
This section provides an overview of emergency
management in Canada and the role of the
National Risk Profile in protecting Canadians

and building national resilience.
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2.1. What is emergency management and why do we

need it?

When a hazard? affects Canadians to the extent that the impact exceeds or overwhelms a
community’s ability to cope, and may cause serious harm to safety, health, property or the
environment, the event becomes known as a disaster. Emergency management is how we
manage, mitigate, prepare, respond to, and recover from emergencies and disasters. The
findings of the National Risk Profile (NRP) provide a picture of the risks facing Canada and
shed light on how the current emergency management system is able to reduce and cope
with disaster risks. In the long term, this evidence base may help inform whole of society
actions to support effective decision-making and investments for ensuring a safer, more
resilient Canada.

Canada borders three oceans, stretches across six time zones, and consists of an array of
meteorologically influencing mountains, plains, forests, and tundra. Severe weather and
geological events that can lead to a disaster are a constant reality for Canadians because
Canada experiences diverse weather across a range of natural environments in a massive
and seismically active landscape. The natural and built environments experience weather
that ranges from Arctic to moderate, from seemingly endless rains to drought, from frigid
cold to deadly heat waves.

Canada has been impacted by a wide range of disasters over the course of its history, most
of which have been induced by natural hazards. Over the last 25 years, there has been a
significant increase in the number of these disasters dating back to an influx of events in the
mid-1990s. (e.g., the 1996 Saguenay River flood, the 1997 Red River flood, and the 1998
Ice Storm in Eastern Canada). Furthermore, we have also seen a notable increase in the
scale of disasters over the last ten years, such as the 2011 Slave Lake wildland fire, the
2013 Toronto and Calgary pluvial floods, the 2016 Fort McMurray wildland fire and the
respective 2017 and 2021 British Columbia wildland fire events, floods and landslides.
Reporting® by the Insurance Bureau of Canada shows how various disasters across Canada
in 2022 made it the third highest year for uninsured losses in Canadian history ($3.12 billion)
including topping total insured losses for 2021 ($2.48 billion).* Many of these events

2 For a glossary of key terms, please refer to Annex A: Key Terminology.

3 http://www.ibc.ca/on/resources/media-centre/media-releases/severe-weather-in-2022-caused-3-1-
billion-in-insured-damage-%E2%80%93-making-it-the-3rd-worst-year-for-insured-damage-in-
canadian-history

4 Insurance Bureau of Canada (2022). Severe Weather in 2022 Caused $3.1 Billion in Insured
Damage — making it the 3rd Worst Year for Insured Damage in Canadian History. Retrieved at
http://www.ibc.ca/on/resources/media-centre/media-releases/severe-weather-in-2022-caused-3-1-
billion-in-insured-damage-%E2%80%93-making-it-the-3rd-worst-year-for-insured-damage-in-
canadian-history
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disproportionately impact groups such as Indigenous peoples, women, children,
2SLGBTQIA+, the elderly and persons with a disability, amongst others. Climate change is
one of several key risk drivers attributed to the increasing frequency and severity of
disasters.®

Canada is also at risk of experiencing other types of hazards. The COVID-19 pandemic is a
poignant example of how biological hazards can have devastating consequences.

Who is responsible for emergency management?

Since 2007, federal, provincial and territorial collaboration in emergency management has
been guided by the Emergency Management Framework for Canada’ which aims to guide
and strengthen the way governments and partners assess risks and work together to
prevent, mitigate, prepare for, respond to, and recover from the threats and hazards that
pose the greatest risk to Canadians.

Local authorities and individual citizens have a responsibility to be prepared for disasters,
and contribute to their community’s ability to respond to an emergency. Since disasters most
often occur on a local scale, the first response to an emergency is almost always conducted
by local or provincial and territorial authorities. Every province has its own unique
emergency management structure, including how to engage federal support in the event of
an emergency. Many serious situations are dealt with by local or provincial authorities in
accordance with provincial emergency management or other relevant legislation and
policies. Should provincial, territorial or Indigenous governments require resources beyond
their capacity to cope in an emergency or disaster, they may request assistance from the
federal government.

At the federal level, the Emergency Management Act ® provides that the Minister of Public
Safety and Emergency Preparedness is generally responsible for exercising leadership
relating to emergency management in Canada by coordinating, among federal government
institutions, and in cooperation with the provinces and other entities, emergency
management activities. Under the Emergency Management Act, all federal Ministers have
responsibilities for emergency management activities related to risks within or related to their
areas of responsibility. Consistent with its special relationship with Indigenous peoples, the
federal government works in partnership with Indigenous peoples and leadership to provide

5 https://women-gender-equality.canada.cal/en/free-to-be-me/2slgbtqi-plus-glossary.html

6 For more information on risk drivers, please refer to section 2.7 An Evolving Disaster Risk
Environment: Risk Drivers

7 https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/2017-mrgnc-mngmnt-frmwrk/index-en.aspx

8 https://laws-lois.justice.gc.ca/eng/acts/e-4.56/
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emergency management on reserve and to Indigenous peoples, in coordination with the
provinces and territories.?

The 2011 Federal Emergency Response Plan'® is the all-hazards plan for a coordinated
federal response to emergencies. In most cases, federal government institutions manage

emergencies with event-specific or departmental plans. While federal government
institutions may implement these plans during an emergency, they must also implement the
processes outlined in the Federal Emergency Response Plan in order to coordinate with the
federal government's emergency response.

Building on past international efforts, an important milestone in aligning the concepts of
emergency management and disaster risk reduction came in 2015, when Canada joined
187 countries at the United Nations (UN) General Assembly in adopting the UN Sendai
Framework for Disaster Risk Reduction'? (2015-2030). The UN Sendai Framework is a non-
binding international agreement that establishes international priorities for disaster risk

reduction, and further creates direct linkages with UN climate change and sustainable
development efforts. As a signatory to the Sendai Framework, the Government of Canada
has committed to improving our resilience strategies, preparedness efforts, early warning
systems and cooperation to reduce disaster risks.

Did you know?

In addition to the Sendai Framework, another key Framework is the UN Strategic
Framework on Geospatial Information and Services for Disasters.'? This document

provides guidance on improving not only the availability and accessibility of quality
geospatial information and services, but also the coordination and communication among
stakeholders at all levels of decision-making across all phases of disaster risk
management. It underscores the strong relevance of a strategic framework to both address
the challenges on geospatial information management, but also benchmark best practices
implemented worldwide across all phases of disaster risk management. The availability
and accessibility of quality geospatial data and information from authoritative sources
ensure decision makers and other concerned stakeholders of an accurate common
operational picture of critical scenarios before, during and after disasters. Natural
Resources Canada play a significant role in national and international efforts pertaining to

® For more information, please refer to 2.3.1 EM Framework for Indigenous peoples and communities.
10 hitps://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/mrgnc-rspns-pln/index-en.aspx
1 hitps://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/dsstr-prvntn-mtgtn/pltfrm-dsstr-rsk-rdctn/snd-

frmwrk-en.aspx
12 https://ggim.un.org/documents/UN-GGIM Strategic Framework Disasters final.pdf
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geospatial information, including maintaining an online and publicly accessible repository

of geospatial information. 3 14

2.3. The Emergency Management Strategy for Canada:

Toward a Resilient 2030

In January 2019, the Emergency Management Strategy for Canada: Toward a Resilient

2030 was endorsed by federal, provincial and territorial ministers responsible for
emergency management and on March 17, 2022, the 2021-22 Federal, Provincial, and

Territorial Emergency Management Strategy Interim Action Plan'® was released to guide this

work.' The Emergency Management Strategy helps fulfill the Government of Canada's

commitment under the UN Sendai Framework® for a pan-Canadian disaster risk reduction

strategy and aligns with the UN Sendai Framework's 2030 timeline.

The Emergency Management Strategy builds on previous federal, provincial and territorial

government efforts by establishing priorities to strengthen the resilience of Canadian society

by 2030. It establishes five priority areas of activity:

1. Enhance whole-of-society collaboration and governance to strengthen resilience;

2. Improve understanding of disaster risks in all sectors of society;

3. Increase focus on whole-of-society disaster prevention and mitigation activities;

4. Enhance disaster response capacity and coordination and foster the development
of new capabilities; and,

5. Strengthen recovery efforts by building back better to minimize the impacts of
future disasters.

One of the key elements in the UN Sendai Framework is the importance of adopting a
whole-of-society approach, which seeks to leverage existing knowledge, experience
and capabilities within emergency management partners in order to strengthen the
resilience of all.

13 hitps://geo.ca/home/index.html

4 For more information, please refer to the following webpage: https://www.nrcan.gc.ca/earth-
sciences/geomatics/canadas-spatial-data-infrastructure/geospatial-communities-and-canadian-
geosecretariat/8900

15 hitps://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/mrgncy-mngmnt-strtgy/index-en.aspx

16 hitps://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/2022-ems-ctn-pin/index-en.aspx

17 hitps://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/mrgncy-mngmnt-strtgy/index-en.aspx

18 https://www.undrr.org/implementing-sendai-framework/what-sendai-framework
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2.3.1.

Emergency management framework for Indigenous peoples and
communities

Indigenous communities are among those most at risk of experiencing and being
disproportionately impacted by emergencies. This is often due to legacies of colonialism
and forced displacement, their remote and coastal locations and limited access to
emergency services and resources for implementing disaster risk reduction and
emergency management among other considerations. These realities contribute to, and
are also compounded by, low socio-economic outcomes and housing and infrastructure
deficits. Further, many Indigenous communities are among the most vulnerable to climate
change driven disasters as well as slow onset climate impacts due to close cultural and
traditional ties to the land and natural ecosystems.

Emergency management responsibilities can differ for Indigenous peoples and communities.
First Nation communities on reserve can access emergency management support through
Indigenous Services Canada. Métis and Inuit have different historic and contemporary
experiences and relationships with the Crown, which is why federal distinctions-based
emergency management programs apply differently than for on-reserve First Nation
communities.

In northern regions and territories where a large proportion of Inuit, First Nations and Métis
peoples and communities reside, and where there are many modern treaties or self-
governing agreements, the degree and types of responsibility for emergency management
may vary between the territorial government, the local authorities (including Indigenous
governments and organizations) and the federal government. The territorial governments
are responsible for coordinating regional and territorial level emergency response and
providing a coordination role with local emergency management authorities.

For on-reserve First Nation communities, emergency management is handled through
cooperation between First Nations communities and their leadership, federal, provincial
and territorial governments and non-governmental organizations. Where self-governing
agreements are in place, these present a further consideration and determination of
emergency management responsibilities.

Where Indigenous peoples live off-reserve or are members of landless bands south of the
60" parallel (non-territorial responsibility),'® emergency management and flood risk
management is generally determined by the provinces and municipal authorities, sometimes
in consultation with Indigenous organizations and/or Indigenous community leadership.

9 The 60t parallel north is a circle of latitude that is 60 degrees north of Earth's equator.
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Some programming may be accessible to status individuals for evacuation and recovery.2°
Historically, federal emergency management programming has been limited, and new
investments tend to address socio-economic discrepancies.

Indigenous knowledge plays an essential role in disaster risk reduction and recovery for
Indigenous communities. Indigenous peoples have shared and unique histories and
contexts that impact how they conduct emergency management, based on distinction
(First Nation, Métis, and Inuit) as well as by community and by other demographic factors
(e.g., gender, region, etc.).

Further, diverging understandings of risk and impact and data gaps can affect emergency
management planning, coordination and collaboration, and thereby present a risk in
emergency management for Indigenous communities. Addressing these areas for action
presents an opportunity for advancing Reconciliation.?' Emergency management presents
a vital area for building and strengthening federal relationships with Indigenous emergency
management partners, and a means of mitigating some of the risks caused by current
socio-economic disparities. The systemic exclusion of Indigenous knowledge and
perspectives and approaches to emergency management may be addressed as
Indigenous partners, the Government of Canada, provinces and territories, municipalities,
academia and other emergency management sector partners work together towards
reducing disaster risks and improving emergency management capabilities in Canada.

Indigenous participation has been an important aspect of developing the NRP, and careful
note has been made to examine considerations for Indigenous peoples through distinctions-
based and gender-based analysis plus approaches that add methodological rigour to
assessments of systemic inequalities.?? 23

This report will highlight key summary information and findings based on historic information
and examples as they relate to contemporary realities of Indigenous experiences, risks and
impacts of disasters. The report acknowledges that there is limited open-source data on
emergency management and disaster risk reduction efforts for Inuit and Métis populations
and accordingly includes high level conclusions from targeted engagement sessions with
Inuit and Metis individuals and organizations. Efforts were made to integrate these
considerations for the purposes of this first public report. As such, this represents a first

20 For more information on Status, please refer to the following webpage: https://www.sac-
isc.gc.ca/eng/1100100032463/1572459644986.

21 For more information on Reconciliation, please refer to Annex A: Key Terminology.

22 For more information on “Distinctions-based approach” please refer to the following Government of
Canada webpage: https://www.justice.gc.ca/eng/csj-sjc/principles-principes.html

23 For more information on “Gender-Based Analysis Plus (GBA Plus)” please refer to the following
webpage: https://women-gender-equality.canada.ca/en/gender-based-analysis-plus.html
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2.4.

2.5.

attempt to integrate these considerations, and as the NRP evolves, further efforts to
incorporate more detailed findings on these experiences will be added.

The National Risk Profile: A tool to implement the
Emergency Management Strategy

Approved and funded under Budget 2019 as part of the federal implementation of Canada’s
Emergency Management Strategy, the NRP directly supports its first two priority areas:
Enhance whole-of-society collaboration and governance to strengthen resilience and
Improve understanding of disaster risks in all sectors of society.

The NRP is a strategic and coordinated national assessment of the existing measures that
support disaster risk reduction and associated emergency management capabilities. It
integrates both scientific evidence and input from stakeholders nationwide, across a number
of sectors. The findings of the NRP provide a picture of the risks facing Canada and shed
light on how the current emergency management system is able to reduce and cope with
disaster risks. The NRP also provides evidence to support national-level decision-making
and investments with the goal of reducing, preparing for, and responding to disasters, which
can help support a whole of society approach.

As previously noted, Indigenous participation has been an important aspect of developing
the NRP. In order to increase understanding of the unique and amplified risks faced by these
populations, careful consideration has been given to examining the contexts of First Nations,
Inuit and Métis peoples and communities throughout Canada, including on- and off-reserve,
and in urban and rural settings.

The NRP will be implemented in stages, as hazards and threats are assessed over time.
This first report provides an overall picture of the risks that Canada faces with a focus on
three of the most concerning and costly hazards — earthquakes, wildland fires, and floods
— and the capabilities for managing the associated risks. The NRP risk and capability
assessments for this report also considered emergency management for these hazards in
the context of the COVID-19 pandemic.

Why do Canadians need to know about disaster risk?

Disasters can cause significant health, infrastructure, environmental and social damage,
with greater impacts on vulnerable populations. In the face of more frequent and dangerous
disasters, we cannot protect ourselves if we do not understand the risks. Successful
preparation for and response to emergencies requires that we all play a role in managing
these risks. Additionally, there are a series of risk drivers on the disaster risk landscape,
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including climate change, which must inform Canada’s approach to emergency
management and whose impacts must be clearly understood.

The Canadian Disaster Database 24 contains information on more than 200 disasters that took

place between 2008 and 2020, which cost hundreds of billions of dollars in damages and
displaced hundreds of thousands of Canadians.?® As this report will demonstrate, these costs
are only increasing, only proving that disaster awareness is an imperative for all Canadians.

Risk perception, awareness and
disaster preparedness

Risk perception is a judgement and/or interpretation of risk, based on a combination of
personal, social and cultural contexts, the chance of negative events occurring, and their
likely consequences. Among the Canadian public, there are notable gaps in disaster risk
awareness and knowledge that is necessary for emergency preparedness and reducing risk.

A 2021 survey of public opinion?® related to emergency preparedness conducted by IPSOS
on behalf of the federal government, found that most Canadians (74%) believe they live in a
low- (53%) or moderate-risk (22%) area.?” Two in ten (21%) are unaware of the specific
level of risk or have never thought about it, while only 4% of Canadians believe they live in

an area that is at high risk.2® Further, most Canadians are unconcerned (29%) or unaware
(47%) of specific risks of weather-related emergencies and natural hazards.?®

The survey also found that nearly all Canadians have at least some emergency safety items
in their home, but very few (27%) report taking most or all of the necessary specific
measures mentioned in the survey to protect their home.° In addition, one in ten Canadians
(11%) have taken steps to reduce the risk of their home being affected by a weather-related
emergency or disaster such as a flood, wildland fire, tornado, hurricane, ice storm, blizzard,
or extreme cold event.3'

24 https://lwww.publicsafety.gc.ca/cnt/rsrcs/cndn-dsstr-dtbs/index-en.aspx.

25 Please note that these events are considered disasters based on the definition of disaster used by
the Canadian Disaster Database.

26 https://publications.gc.ca/collections/collection 2021/sp-ps/PS4-280-2021-1-eng.pdf

27 |nstitut Public de Sondage d'Opinion Secteur (2021). Public opinion research study: Emergency
Preparedness Awareness Campaign. Public Safety Canada, Government of Canada.
https://publications.gc.ca/collections/collection _2021/sp-ps/PS4-280-2021-1-eng.pdf

28 |bid.

29 |bid.

30 |bid.

31 Ibid.
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2.7.

2.7.1.

Canadians’ experiences with COVID-19 appear to have had some effects on the way they
prepare for disasters: half of the survey respondents said the experience of COVID-19 has
affected the way they prepare for emergencies, including storing additional food and
essential items and putting money aside for unexpected expenses.3?

An evolving disaster risk environment: risk drivers

Risk drivers are processes or conditions that increase the magnitude of disaster risk by
increasing the level of likelihood, exposure and vulnerability, or by reducing capacity
for management.

Climate change and increased population density in urban areas, as well as changing
demographics (e.g., aging populations), are among the key risk drivers influencing the
extent of disaster risk for Canadians, and their impacts are projected to increase.33 34
As Canada implements the Emergency Management Strategy to enhance our collective
resilience to disasters by 2030, the NRP recognizes that these risk factors are essential
for understanding the totality of disaster risks and designing appropriate interventions.

Changing climate

Canada’s changing climate is causing deep and lasting impacts on our society, economy
and environment.3® Due to the range of weather types and land masses in Canada, our
economy is highly climate-sensitive, making climate change a macroeconomic risk that
threatens to significantly undermine future prosperity in Canada, and an affordability risk
for Canadian households. 36

The 2019 Canada's Changing Climate Report®” shows that Canada’s climate is warming at

twice the global average rate and even faster in northern regions, putting the population,
economy and environment at a higher risk of natural hazards leading to disasters. Climate

32 |bid.

33 https://www.undrr.org/terminology/underlying-disaster-risk-
drivers#:.~:text=Annotation%3A%20Underlying%20disaster%20risk%20drivers,and%20natural%20r
esource%20management%2C%20as

34 Please be advised that risk drivers are referred to as “drivers of change” in Canada’s Emergency
Management Strategy https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/mrgncy-mngmnt-
strtgy/index-en.aspx

35 Warren, F. and Lulham, N., editors (2021). Canada in a Changing Climate: National Issues Report;
Government of Canada, Ottawa, ON. Retrieved at https://changingclimate.ca/national-
issues/chapter/overview/

36 Lee, C., Miller, S., Ness, R. & Sawyer, D. (2022). Damage Control: Reducing the costs of climate
impacts in Canada. Canadian Climate Institute. https://climateinstitute.ca/wp-
content/uploads/2022/09/Damage-Control -EN 0927.pdf

37 For more information, please refer to the following webpage:
https://changingclimate.ca/CCCR2019/
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change also increases the intensity of climate extremes — acute natural hazard events that
are responsible for many of the disasters in Canada. The Insurance Institute of Canada’s
New Climate Risks Report®® explores risks and solutions and indicates that the average

annual severe weather claims paid by insurers in Canada is expected to double over the
next 10 years, increasing from $2.1 billion to $5 billion annually.3®

Given the relationship between climate change impacts and disaster risk, the concepts
of disaster risk reduction and climate change adaptation have significant overlap, but are
also distinct. Figure 1 shows key terminology, interrelations and differences between

these concepts.

Figure 1: Disaster risk reduction and climate change adaptation

Disaster risk

reduction

Overlap between disaster risk reduction and

Climate change
adaptation

Geographical
Hazards
Earthquakes,
tsunamis,
landslides,
and volcanic
eruptions

Risk
Assessment
Based primarily
on historical
data

Long History
Over 1000 years

climate change adaptation

Climatic Hazards
Storms, floods, landslides, temperature
extremes, droughts, fires, etc.

Impacts
Deaths and injuries, population shifts, loss of
resources, security and access to shelters, etc.

Clear political commitments
The Sustainable Development Goals, the Paris
Agreement and the Sendai Framework

Scope for coherence
In disaster risk reduction and climate change
adaptation, towards resilience

Need for an inclusive approach
“All-of-states and all-of-society” approaches

Slow onset events
Sea-level rise,
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Climate risk models
and projections

Emerging topic
Since 1985

Source: Adapted from information derived from Organisation for Economic Cooperation and
Development (2020), Common Ground Between the Paris Agreement and the Sendai Framework:
Climate Change Adaptation and Disaster Risk Reduction, OECD Publishing, Paris,
https://doi.org/10.1787/3edc8d09-en.

38 hitps://www.insuranceinstitute.ca/en/resources/insights-research/Climate-risks-report

39 Paul Kovacs. (2020). Climate Risks Implications for the Insurance Industry in Canada. The
Insurance Institute of Canada. https://www.insuranceinstitute.ca/en/resources/insights-
research/Climate-risks-report
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Climate change also impacts physical and mental health and public health more broadly,
which can deepen inequities and lead to impacts on socioeconomic drivers of health
outcomes.*% Food security is also impacted, due to a range of factors such as the
implications of changing weather patterns and extreme weather on agriculture.*' Climate
change is also projected to increase the frequency and severity of infectious diseases in
Canada, leading to increased disaster risks associated with pandemics.*?

In light of the worsening health impacts from climate change, in October 2022, Canada’s
Chief Public Health Officer released the annual report on the state of public health in
Canada, Mobilizing Public Health Action on Climate Change in Canada.*® The report offers
tangible actions to ensure public health systems are prepared to respond to health-related

climate impacts.

Focused consideration

Due to cultural and traditional reliance on the land and on natural ecosystems, many
Indigenous peoples and communities are among the most disproportionately affected by the
impacts of climate change. As such, they experience location-based challenges, including
the inability to get resources to isolated communities, and increased risks associated with
climate induced emergencies. Climate change is severely impacting northern communities
by causing irrevocable changes to northern landscapes and ecosystems.*4

Climate change impacts are intensifying and amplifying health inequities in the northern
Canada.* Some impacts are direct, such as increased exposure to contaminants and
wildland fire smoke, while others are indirect, such as changing environmental conditions

40 Berry, P., & Schnitter, R. (Eds.). (2022). Health of Canadians in a Changing Climate: Advancing our
Knowledge for Action. Ottawa, ON: Government of Canada

41 Agriculture and Agri-Food Canada. (2021). Climate adaptation and food security. Government of
Canada. https://agriculture.canada.ca/en/about-our-department/key-departmental-initiatives/food-
policy/leadership-2021-united-nations-food-systems-summit-and-dialogues/climate-adaptation-and-
food-security

42 Ogden, N. H., & Gachon, P. (2019). Climate change and infectious diseases: What can we expect?
Canada communicable disease report = Releve des maladies transmissibles au Canada, 45(4),
76-80. https://doi.org/10.14745/ccdr.v45i04a01

43 https://www.canada.ca/en/public-health/corporate/publications/chief-public-health-officer-reports-
state-public-health-canada/state-public-health-canada-2022.html

44 Hancock, B., Andersen, W.(B.), Calmels, F., Collier, J., Cunsolo, A., Dawson, J., Darling, S.,
Flowers, G., Gamberg, M., Perrin, A., Healey, G., Horton, B., Howard, C., Irlbacher-Fox, S.,
Johnstone, J., Labrecque, E., Loseto, L., MacNeill, R., McTavish, K., Middleton, J., Pfeifer, P.,
Snook, J., Staples, L., Stetkiewicz, M. and Wong, C. (2022). Northern Canada; Chapter 6 in
Canada in a Changing Climate: Regional Perspectives Report, (ed.) F.J. Warren, N. Lulham, D.L.
Dupuis and D.S. Lemmen; Government of Canada, Ottawa, Ontario.
https://changingclimate.ca/regional-perspectives/chapter/6-0/

45 |bid.
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2.8.

and weather patterns in the north resulting in increased risk to safe travel on the land, ice
and water, and by air.6

Increasing population density

Canada’s increasing urban density has contributed to communities sprawling outward
(urban sprawl). Many of Canada’s major urban centers, or census metropolitan areas, are
located near or within hazardous zones such as flood plains, coasts and seismic fault lines.
Population growth and distribution, especially increased population density and
urbanization, increases vulnerability to disasters. When a disaster strikes densely populated
areas, it causes more damage and affects a greater number of people, particularly due to
growing interdependence among various forms of critical infrastructure.

Projected evolving demographics

Social, economic, environmental and cultural circumstances influence individual and group
vulnerabilities to disasters and climate change. Examples of factors influencing vulnerability
include household income, remoteness, access to essential emergency services, food security
and age. Combined, these factors affect disaster risk reduction and climate change adaptation
capacities and capabilities. In Canada, the some of the most vulnerable populations to natural
hazards include coastal, small, rural, remote and Indigenous.*’ Persons belonging to these
communities may also be a part of groups previously identified in sub-section 2.1 as more
vulnerable to the disaster risk and impacts (e.g., women, elderly, etc.).

Economic impacts of disasters

Since emergency management is a shared responsibility, the direct and indirect economic cost
of disasters is assumed by all levels of government, the private sector, and by citizens. Notable
federal programs that support disaster assistance include the Disaster Financial Assistance
Arrangements and the Emergency Management Assistance Program.*® These exist alongside
provincial recovery programming and instruments provided by the private sector.

Given the interconnectivity of our infrastructure and social systems, Canadians bear many
direct and indirect disaster-related costs. Some of the many cascading impacts of disasters

46 |bid.

47 Government of Canada. (2019) Emergency Management Strategy for Canada: Toward a Resilient
2030. https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/mrgncy-mngmnt-strtgy/index-en.aspx

48 For a summary of the Disaster Financial Assistance Arrangements and the Emergency
Management Assistance Program, please refer to the Disaster Financial Assistance Arrangements
webpage (https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/revr-dsstrs/dsstr-fnncl-ssstnc-
rrngmnts/index-en.aspx) and EMAP webpage (https://www.sac-
isc.gc.ca/eng/1534954090122/1535120506707)
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2.8.1.

include supply chain interruptions and associated impacts on food and water security, lasting
impacts on business continuity and deepening of inequities, and disproportionate impacts on
those vulnerable populations.

Further, worsening climate change impacts result in increasing disaster costs. The Canadian
Climate Institute’s report on reducing the costs of climate impacts*® in Canada projects that

these costs will have severe impacts: drastically reducing national economic growth,
decreasing affordability and limiting prosperity opportunities for Canadians. For example,
extreme weather in B.C. in November 2021 resulted in not a single rail or road route open
between Vancouver and the B.C. Interior — isolating Canada’s biggest port for more than a
week and interrupting national supply chains already struggling under the challenges of the
COVID-19 pandemic.50 51

In a 2020 report, the Canadian Climate Institute highlights that insured losses for
catastrophic weather events have tripled, totaling more than $18 billion between 2010 and
2019.52 In a 2022 report they projected that in 2025, Canada will experience $25 billion in
losses relative to a stable-climate scenario, which is equal to 50% of projected 2025 GDP
growth. It is projected that household incomes could decrease by 18% as a result.%3

Federal expenditures under the Disaster Financial Assistance
Arrangements and the Emergency Management Assistance Program
In the event of a large-scale disaster where costs exceed what a province or territory could
reasonably be expected to bear on its own, the Government of Canada may provide, upon
request, financial assistance through the Disaster Financial Assistance Arrangements.%*

Provincial and territorial governments design, develop and deliver disaster financial
assistance, deciding the amounts and types of assistance provided to those that have

49 Lee, C., Miller, S., Ness, R. & Sawyer, D. (2022). Damage Control: Reducing the costs of climate
impacts in Canada. Canadian Climate Institute. hitps://climateinstitute.ca/reports/damage-control/

50 Hunter, J. (2022, February 19). Cost of rebuilding B.C. after flooding nears $9-billion. Retrieved
from https://www.theglobeandmail.com/canada/british-columbia/article-cost-of-rebuilding-bc-after-
november-storms-nears-9-billion/

51 Stephenson, A. (2021, November 17). Empty shelves, higher prices expected as B.C. floods
disrupt supply chains. Retrieved from https://www.thestar.com/business/2021/11/17/empty-shelves-
higher-prices-expected-as-bc-floods-disrupt-supply-chains.html

52 Beugin, D., Clark, D., Ness, R. & Sawyer, D. (2020). Tip of the iceberg: Navigating the known and
unknown costs of climate change for Canada. Canadian institute for climate choices.
https://climatechoices.ca/wp-content/uploads/2020/12/Tip-of-the-lceberg- -CoCC _-Institute -
Full.pdf

53 Lee, C., Miller, S., Ness, R. & Sawyer, D. (2022). Damage Control: Reducing the costs of climate
impacts in Canada. Canadian Climate Institute. hitps://climateinstitute.ca/wp-
content/uploads/2022/09/Damage-Control -EN_0927.pdf

54 https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/revr-dsstrs/dsstr-fnncl-ssstnc-rrngmnts/index-

en.aspx
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experienced losses. Effective January 1, 2022, a province or territory may request
Government of Canada disaster financial assistance when eligible expenditures exceed
$3.38 per capita. Eligible expenses under the Disaster Financial Assistance Arrangements
include, but are not limited to: rescue operations, restoring public works and infrastructure to
their pre-disaster conditions, as well as replacing or repairing basic, uninsurable essential
property of individuals, small businesses, and farmsteads. The percentage of eligible costs
reimbursed to provinces and territories by the Government of Canada is determined by the
cost-sharing formula clearly outlined in the Disaster Financial Assistance Arrangements, and
is up to 90% of eligible expenditures.

In partnership with First Nations communities, provinces and territories and non-
governmental organizations, the Emergency Management Assistance Program®® helps First

Nation communities on reserve to access assistance services. These funds help First Nation
communities build resiliency, prepare for, and respond appropriately to natural hazards and
health emergencies. The federal government, through Indigenous Services Canada, works
closely with First Nations and partners to bolster emergency preparedness and administer
the Emergency Management Assistance Program as the primary source of federal funding
to reimburse on-reserve emergency management activities, including flood mitigation,
preparedness, response, and recovery.

To be eligible for funding under the Emergency Management Assistance Program, the

emergency event must have impacted, or the proposed project must directly support, First

Nations located on:

e Areserve, as defined in s. 2 (1) of the Indian Act, R.S.C., 1985, c. I-5

e Lands set aside in Yukon as per Cabinet Directive (Circular No. 27) entitled Procedure
for Reserving Land in the Yukon and Northwest Territories (1955)

e Lands formerly defined as a reserve or lands set aside which now form part of modern
treaty settlement lands

Off-reserve Indigenous communities are supported in their emergency management
activities by provinces and territories, and may therefore be eligible for support via the
Disaster Financial Assistance Arrangements.

The Disaster Financial Assistance Arrangements and Emergency Management Assistance
Program have seen a significant increase in response and recovery costs since their
inception. Since the launch of the Disaster Financial Assistance Arrangements program in
1970, it has contributed more than $7.9 billion to provinces and territories; over 63% of which
was paid out in the last 10 years.There has been a steady increase in reimbursements from

55 https://www.sac-isc.gc.ca/eng/1534954090122/1535120506707
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the Emergency Management Assistance Program to First Nations communities over the last
three decades due to increases in disaster frequency and severity.

Disaster insurance losses

Insurance losses have increased steadily since 1983, and most notably in the last decade.
From 1983 to 2019, insured losses from catastrophic disasters totaled roughly $26.8 billion,
not adjusted for inflation.% The new normal for yearly insured catastrophic losses in Canada
is $2 billion, most of it due to water-related damage. Compare this to the period between
1983 and 2008, when Canadian insurers averaged only $422 million a year in severe
weather-related losses. In 2021 alone, insured losses from catastrophic weather events in
Canada, amounted to $2.1 billion.%’

Figure 2: Insured losses due to extreme weather events in Canada 1983-2021

Canadian dollars in billions at 2021 value

Loss and
loss adjustment expenses

Estimated
trend

1983 » 2021

Source: Adapted from information derived from the Insurance Bureau of Canada (2022) and the
Intact Centre on Climate Adaptation Report Treading Water: Impact of Catastrophic Flooding on
Canada’s Housing Market (February 2022).

Note: Claims have been normalized for inflation ($2021) and per capita wealth accumulation.

In recent years, flooding has caused approximately $1.5 billion in household, property
and infrastructure damages annually (~$700 million in insured losses and $800 million in
uninsured losses), with residential property owners bearing approximately 75% of
uninsured losses each year. A recent report by Canada's Task Force on Flood Insurance

56 Insurance Bureau of Canada (2020). 2020 Facts of the Property and Casualty Insurance Industry in
Canada. http://assets.ibc.ca/Documents/Facts%20Book/Facts _Book/2020/IBC-2020-Facts.pdf

57 Insurance Bureau of Canada (2022). Severe Weather in 2021 Caused $2.1 Billion in Insured
Damage [Media release]. http://www.ibc.ca/bc/resources/media-centre/media-releases/severe-
weather-in-2021-caused-2-1-billion-in-insured-damage
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and Relocation for Adapting to Rising Flood Risk %8 estimated the cost associated with
residential flooding in Canada to be $2.9 billion per year.%®

In terms of wildland fires, six events have been recorded by the Insurance Bureau of
Canada, representing just under one fifth of all losses. This also includes the 2016 Fort
McMurray wildland fire, which is the single most expensive insurance loss in Canadian
history, and which caused losses of approximately $3.75 billion insured losses and over
$7 billion of direct and indirect losses.%°

While no earthquake has met the Insurance Bureau of Canada’s threshold for catastrophic
losses to date, the 2013 and Versik (formally known as AIR Worldwide) study®"
commissioned by the Insurance Bureau of Canada estimates that a 1-in-500 year (0.2%
annual enroliment period)®? earthquake in British Columbia at a 9.0-magnitude would result
in $75 billion in direct and indirect economic losses (only $20 billion of which is insured),
while a smaller but comparable scenario in Eastern Canada (7.1-magnitude) could
potentially cost $61 billion.

Indirect and intangible losses

Disaster risks can incur a range of indirect losses that are not easily captured using
monetary measures. For example, destroyed or damaged property and infrastructure (both
human-made and natural) can disrupt the livelihoods and well-being of individuals and
businesses who depend on such infrastructure (e.g., tourism, agriculture workers, hunters,
and transportation networks).

Disasters can also cause losses that are more difficult or impossible to measure, such as
human lives, injuries or damage to priceless cultural heritage; these are known as intangible
losses.®® These kinds of losses are borne disproportionately by vulnerable and Indigenous
populations. Disasters can also be cascading beyond the direct areas of impact and have an
impact on supply chains, food security, and negative impacts to mental health.

58 https://lwww.publicsafety.gc.ca/cnt/rsrcs/pblctns/dptng-rsng-fld-rsk-2022/index-en.aspx

59 For more information, please refer to the following webpage:
https://www.publicsafety.gc.cal/cnt/rsrcs/pblctns/dptng-rsng-fld-rsk-2022/index-en.aspx

60 |nstitute of Catastrophic Loss Reduction. Rapid Impact Assessment of Fort McMurray Wildfire.
Retrieved from https://www.iclr.org/wp-content/uploads/2019/08/Rapid-Impact-Assessment-of-Fort-
McMurray-Wildfire.pdf

61 http://assets.ibc.ca/Documents/Studies/IBC-EQ-Study-Full.pdf

62 Annual Exceedance Probability (AEP) is the chance or probability of a natural hazard event
occurring annually and is usually expressed as a percentage.

63 The definitions of indirect and intangible losses are provided by EM Australia’s Disaster Loss
Assessment Guidelines p. 12. https://knowledge.aidr.org.au/media/1967/manual-27-disaster-loss-
assessment-quidelines.pdf
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Some studies in Canada have begun to quantify indirect and intangible losses as a
result of disasters. For example, in 2020, Health Canada published a health impact
analysis of air pollution from wildland fire smoke in Canada (for the years 2013-2018),
which estimated there would be 54-240 premature deaths per year caused by short-
term exposure and 570-2500 premature deaths per year due to long-term exposure, as
well as many cardiorespiratory morbidity outcomes.®* For the years considered in the
analysis, the estimated costs associated with acute health impacts of wildland fire
smoke ranged between $410 million to $1.8 billion per year, and the chronic health
impacts were estimated to cost between $4.3 to $19 billion per year.

The indirect and cascading impacts of the COVID-19 pandemic illustrate the complexity
and interconnectivity of pandemic disaster risk and impacts. Statistic Canada’s COVID-19
in Canada: A Two-year Update on Social and Economic Impacts® highlights some key

examples of persisting financial uncertainty for business and labour market challenges
including adjustments to a post-pandemic world, mental health decline and disruptions to
non-COVID related healthcare.®®

Future costs and benefits of disaster risk reduction efforts and
climate change adaptation

It is expected that costs of responding to disasters, in addition to managing climate change
impacts, will continue to rise for all sectors, with broad impacts on the economy and for
Canadians. There are a variety of reports which have begun to assess, project and analyze
these costs. Findings may vary due to the scope and methodology of these reports, but as
this section notes, there are clear challenges ahead.

A November 2022 report by the Office of the Parliamentary Budget officer, indicates that the
0.9-degree Celsius average increase in surface temperature and 2.5 per cent increase in
average precipitation observed for Canada over 1981 to 2021 (relative to 1961-1990
reference levels), have lowered the level of Canadian real GDP in 2021 by 0.8 per cent (or
$20 billion in 2021 dollars).?” Further, studies suggests that overall direct economic losses

64 Matz, Egyed, M., Xi, G., Racine, J., Pavlovic, R., Rittmaster, R., Henderson, S. B., & Stieb, D. M.
(2020). Health impact analysis of PM2.5 from wildfire smoke in Canada (2013-2015, 2017—-2018).
The Science of the Total Environment, 725, 138506—.
https://doi.org/10.1016/j.scitotenv.2020.138506

85 For more information, please refer to the following webpage:
https://www150.statcan.gc.ca/n1/pub/11-631-x/11-631-x2022001-eng.htm

66 Statistics Canada (2022). COVID-19 in Canada: A Two-year Update on Social and Economic
Impacts. Minister responsible for Statistics Canada. https://www150.statcan.gc.ca/n1/pub/11-631-
x/11-631-x2022001-eng.htm

67 Bagnoli, P., Scholz, T., Ammar, N., Duncan, K., & Perrault, L. (2022). Global greenhouse gas
emissions and Canadian GDP. The Parliamentary Budget Officer. https://distribution-
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could total $15.3 billion per year by 2030, or $111.1 billion from 2020 to 2030, and that total
direct and indirect economic losses could cost between $21 and $43 billion annually by
2050.58 %9 70 The extent to which these projections will prove true will depend on the
effectiveness of future and ongoing mitigation, and adaptation activities.

Beyond direct and indirect economic losses, adapting to Canada’s changing disaster
environment will have significant and ongoing costs. Further, the impacts of climate change
are likely to have an impact on a broad range of regions or sectors of the economy.”! The
world’s warming climate will accelerate climate- and weather-related damage to some of the
Canada’s most important infrastructure. As sea levels rise and rainfall increases, flood
damage to homes and buildings could increase fivefold in the next few decades and by a
factor of ten by the end of the century, with costs as high as $13.6 billion annually.”? Early
investment in adaptation can substantially reduce the impacts and costs to infrastructure of
a hotter and changing climate. A February 2020 report by the Federation of Canadian
Municipalities and the Insurance Bureau of Canada estimated that Canada’s public and
private sectors must invest an average of $5.3 billion annually to build climate change
resilience into infrastructure in order to minimize loss and damage.’”® The Canadian Climate
Institute’s report also emphasized that proactive investments in climate change adaptation,
along with global emissions reductions, can reduce costs by a factor of four.”

a617274656661637473.pbo-
dpb.ca/bbc2846795c541eddc656e484a15e7ecd91bd0aff45196f231523d8c5c9aafed

68 National round Table on The Environment and the Economy (2011). Paying the Price: The
Economic Impacts of Climate Change for Canada. http://nrt-trn.ca/climate/climate-prosperity/the-
economic-impacts-of-climate-change-for-canada/paying-the-price

69 Godsoe, M., Ladd, M., & Cox, R. (2019). Assessing Canada’s disaster baselines and projections
under the Sendai Framework for Disaster Risk Reduction: a modeling tool to track progress.
Natural Hazards, 1-25. https://doi.org/10.1007/s11069-019-03599-z

70 National round Table on The Environment and the Economy (2011). Paying the Price: The
Economic Impacts of Climate Change for Canada. http://nrt-trn.ca/climate/climate-prosperity/the-
economic-impacts-of-climate-change-for-canada/paying-the-price

" Lee, C., Miller, S., Ness, R. & Sawyer, D. (2022). Damage Control: Reducing the costs of climate
impacts in Canada. Canadian Climate Institute. https://climateinstitute.ca/wp-
content/uploads/2022/09/Damage-Control -EN_0927.pdf

72 Beugin, D., Bourque, J., Clark, D-G., Coffman, D. & Ness, R. (2021). Under Water: The cost of
climate change for Canada’s infrastructure. Canadian Climate Institute.
https://climatechoices.ca/wp-content/uploads/2021/09/Infrastructure-English-FINAL-Sep29.pdf

73 The Federation of Canadian Municipalities and the Insurance Bureau of Canada (2020). Investing
in Canada’s future: The cost of climate adaptation. Retrieved at
https://data.fcm.ca/documents/reports/investing-in-canadas-future-the-cost-of-climate-
adaptation.pdf.

74 Lee, C., Miller, S., Ness, R. & Sawyer, D. (2022). Damage Control: Reducing the costs of climate
impacts in Canada. Canadian Climate Institute. https://climateinstitute.ca/wp-
content/uploads/2022/09/Damage-Control -EN_0927.pdf
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The Canadian Climate Institute also notes that climate damages impair investments in future
productivity because climate change impacts will affect all regions and most economic sectors
(e.g., transportation, manufacturing), to varying degrees, across all future climate scenarios.”®

Although these impacts are challenging it is important to note that studies have
demonstrated that disaster mitigation and climate change adaptation projects and activities
can have a return on investment between $4.0 and $10 for every dollar spent, with higher
returns for non-structural measures (e.g., risk assessment, hazard analysis, mitigation
planning) compared to structural measures (e.g., dykes, seawalls, dams, fire breaks, critical
infrastructure).’®

It is also important to note that in addition to post-disaster assistance, the Government of
Canada is reducing the risk and the impact of disasters through pro-active investments in
prevention and mitigation. Since 2018, $3.86 billion (rounded) has been allocated to the
Disaster Mitigation and Adaptation Fund — a program that supports community
infrastructure projects aimed at preparing for, withstanding and recovering from disasters.
This funding will help protect Canadians from climate change driven hazards such as floods
and wildland fire.

Did you know?

It is estimated that for every dollar invested in infrastructure, which includes building
climate resilient infrastructure, at least $1.60 in economic growth is generated through
job creation and avoided damage costs.”’

A benefit-cost analysis report’® by the Institute for Catastrophic Loss Reduction

commissioned by the National Research Council found that the uptake of four products
developed by the National Research Council through the Infrastructure Canada-funded
Climate Resilient Buildings and Core Public Infrastructure Initiative,”® including the then
development of the National Wildland Urban Interface Guidelines,® is estimated to lead

75 |bid.

76 Boyd, R., & Markandya, A. 2021. Costs and Benefits of Climate Change Impacts and Adaptation.
Chapter 6 in F.J. Warren and N. Lulham (Eds.), Canada in a Changing Climate: National Issues
Report. Government of Canada.

77 Federation of Canadian Municipalities. (2021) Partners for Canada’s recovery: Municipal solutions
for Canada’s 44th Parliament. Retrieved at https://fcm.ca/en/resources/partners-canadas-recovery

78 https://www.iclr.org/wp-content/uploads/2020/03/SPA-Climate-resiliency-book.pdf

79 https://www.infrastructure.gc.ca/plan/crbepi-irccipb-eng.html

80 https://nrc.canada.ca/en/certifications-evaluations-standards/codes-canada/construction-
innovation/new-national-guide-wildland-urban-interface-fires
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to savings of $4.7 billion per year at an estimated cost of $400 million in additional
construction costs, for a savings of $12 per $1 invested.?

With climate impacts continuing to worsen, it will be important to stay ahead of climate
change impacts that affect the physical and mental health of Canadians, ecosystems and
biodiversity, cultural heritage, and climate-sensitive economic sectors like forestry,
agriculture and fisheries. Increasing negative mental health outcomes for Canadians
have cascading effects on broader socio-economic outcomes, leading to increased
indirect costs.

International research on investment rates and climate change adaptation measures in
the US, UK and the EU suggests that national governments investing 0.66-1.25% of GDP,
in adaptation measures, will minimize the worst impacts of extreme weather events.®? For
Canada, this would represent investments of $13.5-$25.6 billion per year,8 with potential
returns on investment of $62.1-$256 billion.84 Canadian-specific research indicates that
proactive climate change adaptation investments can yield returns of up to $15 per $1
invested.®

Beyond response and recovery efforts, it is important to ensure that regions experiencing
infrastructure deficits are properly prepared for emergency events. Strengthening these
areas can minimize the effects that emergency events will have on the lives of the people in
these communities.

Increased infrastructure adaptation (e.g., infrastructure that is designed, located, and built to
be resilient in the changing climate and extreme weather) can help mitigate possible future
losses, especially in areas already experiencing infrastructure deficits and significant climate
change impacts, such as in northern Canada.® Accordingly, permafrost thaw is more likely
to occur in the north, where there is limited infrastructure and mobility options (e.g., many
regions may be fly-in only); therefore, reducing the impacts and costs of permafrost thaw on

81 Porter, Keith and Charles Scawthorn. (February 2020) Estimating the benefits of Climate Resilient
Buildings and Core Public Infrastructure (CRBCPI). Retrieved at https://www.iclr.org/wp-
content/uploads/2020/03/SPA-Climate-resiliency-book.pdf

82 Insurance Bureau of Canada & Federation of Canadian Municipalities. (2019). Investing in
Canada’s Future: The cost of climate adaptation. https://data.fcm.ca/documents/focus/investing-in-
canadas-future-the-cost-of-climate-adaptation-summary.pdf

83 |bid.

84 Based on an expected average return on investment between 4.6 and 10 dollars per dollar spent
(Natural Resources Canada 2022; Multi-Hazard Mitigation Council, 2019).

85 | ee, C., Miller, S., Ness, R. & Sawyer, D. (2022). Damage Control: Reducing the costs of climate
impacts in Canada. Canadian Climate Institute. https://climateinstitute.ca/wp-
content/uploads/2022/09/Damage-Control -EN_0927.pdf

86 Beugin, D., Bujold, 1., Clark, D-G., Coffman, D. & Ness, R. (2022). DUE NORTH: Facing the costs
of climate change for Northern infrastructure. Canadian Climate Institute.
https://climateinstitute.ca/wp-content/uploads/2022/06/Due-North.pdf
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2.8.5.

airports in the north is an important measure to mitigate damage costs and meet regular and
emergency mobility needs in these regions.®” Through incremental adaptations, the annual
net costs of airport infrastructure damage in some northern regions could be reduced by 74
to 88% on average.8 89

Other federal initiatives advancing disaster risk reduction

In the coming decades, climate change will bring more frequent, intense and diverse
extremes weather events, while the cost of direct, indirect and slow-onset impacts will
continue to accumulate. Acting now to adapt to climate change can help ensure the
wellbeing of all people in Canada.

Advancing climate change adaptation, has become an essential part of Canadian disaster
risk reduction efforts. Adaptation in the disaster risk reduction context is about being better
prepared to respond to and recover from climate change-related events, reducing the
impacts on Canadians and communities. The evidence and stakeholder input gathered
though the NRP advances the integration of climate change adaptation into emergency
management, and will be used to inform decision-making and strategic investments for
disaster risk reduction and resilience.

National Adaptation Strategy

In response to the Government of Canada’s December 2020 commitment, the National
Adaptation Strateqy (NAS) was launched on November 24, 2022. The NAS was developed
with provincial, territorial and local governments, Indigenous peoples, other key partners,
and the public, and provides a roadmap for whole-of-society action on adaptation that will
help prepare communities for the impacts of climate change. It includes goals and targets
across five key themes: disaster resilience, health and wellbeing, nature and biodiversity,

infrastructure, and economy and workers.

As climate change is now a prominent risk driver in Canada, ensuring that the NRP
evidence base supports the NAS will enable better emergency management by advancing
a culture of emergency preparedness, data on disaster risk (e.g., flood mapping), and
capabilities to improve climate resilience and adaptation in the long term. The NAS includes
near-term targets to help improve Canada’s resilience to climate-related disasters. These
include eliminating mortality, reducing morbidity, displacement, and damage from wildland

87 Beugin, D., Bujold, 1., Clark, D-G., Coffman, D. & Ness, R. (2022). DUE NORTH: Facing the costs
of climate change for Northern infrastructure. Canadian Climate Institute.
https://climateinstitute.ca/wp-content/uploads/2022/06/Due-North.pdf

88 |bid.

89 This figure is specific to Nunavik; however, similar levels of cost savings were found in Northwest
Territories and Yukon.
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fire, and protecting households in high-risk flood zones and those subject to flooding from
extreme precipitation.

Evidence and stakeholder input gathered though the NRP helps to integrate climate change
adaptation into emergency management, which is a key goal of the NAS, and will also
inform decision-making and strategic investments for disaster risk reduction and resilience.
This integration will improve efficiency across the emergency management system, leverage
and align our collective emergency management and climate change adaptation expertise,
better prepare communities for emergencies and climate related disasters, and help support
greater mechanisms for a timely response and recovery. Important areas of alignment
include building resilience to high-profile hazards in Canada, such as floods, wildland fires,
and heat events.

Climate change adaptation programming in northern and First Nations communities

For on-reserve First Nation communities, the federal government works in partnership with
local governments, provincial and territorial governments and non-government organizations
to help communities access emergency assistance services including mitigation,
preparedness, response and recovery.

The First Nation Adapt®® and Climate Change Preparedness in the North®! programs provide

funding to help these communities assess and respond to the impacts of climate change on
community infrastructure and disaster risk reduction, including flood mapping. Under both
programs, funding for flood mapping is available.

Overall system-wide transformation

Efforts are being made across the Government of Canada to guide a series of phased,
system-wide actions to build resilience across all hazards for future emergencies. This
approach seeks to work more closely with whole-of-society partners (provinces, territories,
Indigenous communities, %2 municipalities, academia, voluntary and private sectors, and civil
society) in order to advance proactive prevention and mitigation efforts, and to ensure that
robust response and recovery capabilities are developed and implemented, based on
leading evidence and scientific information.

The emergency management system in Canada plays a key role in climate change
adaptation. Through this system-wide transformative work, the federal government will call

90 hitps://www.rcaanc-cirnac.gc.ca/eng/1481305681144/1594738692193

91 hitps://www.rcaanc-cirnac.gc.ca/eng/1481305554936/1594 738066665

92 This approach calls for a distinctions-based approach (https://www.justice.gc.ca/eng/csj-
sjc/principles-principes.html) with Indigenous communities.
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for bold, concrete action to advance collaboration on climate-related challenges and
emerging incidents and hazards.

The NRP is identified as necessary for successfully transforming Canada’s emergency
management system in the short-term. It accomplishes this by providing a means to address
known gaps in national disaster readiness (e.g., addressing uneven emergency
management capabilities and capacities across the country), and disaster risk reduction
(e.g., improving understanding of disaster risks at the national level).

Further, the NRP enhances our knowledge and communication capacity on disaster risks,
thereby informing strategic investments in disaster risk reduction activities and capability
development.
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3. NRP process

Building the evidence base

The National Risk Profile research process
uses evidence-based methods to assess
current disaster risks and our ability to
mitigate their impacts. It integrates
information and perspectives from across all
sectors of society.



Creating a national picture of disaster risk requires coordination and a common approach to
integrate information across all sectors of society, as expertise on disaster risk is spread
across multiple jurisdictions, academia, non-governmental organizations (NGOs),
organizations, corporations and sectors.

In order to capture a national perspective, whole-of-society stakeholders from across
Canada, were invited to participate in risk and capability assessments relevant to their
expertise with a focus on understanding national representative risks and gaps within
our emergency management system. Risk and capability assessments provide a
forward-looking picture of the disaster risks facing Canada and the existing capabilities
in our emergency management system to address them. This knowledge is foundational
to identifying appropriate interventions to reduce these risks to everyone in Canada,
including addressing the disproportionate impacts on vulnerable populations.

To capture the full range of experiences, stakeholders included federal departments and
agencies, provinces and territories, municipalities, Indigenous organizations and
communities, as well as the academic, private, volunteer, and non-governmental sectors,
selected from across different communities living within Canada.

The first round of National Risk Profile (NRP) risk and capability assessments targeted
earthquakes, wildland fires, and floods because they were identified as the three costliest
hazards that Canadians face, based on average annualized loss% at the time of
assessment. Pandemic risk did not receive the same level of attention as the three natural
disasters. It was added to the NRP cycle as a later consideration to account for the
extraordinary impacts that COVID-19 had on all aspects of society. As a result, the
pandemic chapter only provides pandemic lens considerations as they relate to
earthquakes, wildland fires, and floods and an executive summary of systemic observations
and potential considerations for future pandemics.

For earthquakes, wildland fires, and floods, representative scenarios were developed for
each hazard (e.g., Gatineau earthquake) — drawing on probabilistic modelling and historical
data — and assessed by stakeholders to improve our understanding of potential impacts, as
well as the emergency management capabilities available to prepare for, respond to, and
recover from hazard events.

This report combines the results of this assessment with the results of probabilistic
modelling by the Government of Canada, and external scientific findings, to provide a
comprehensive picture of risk and capabilities.

98 For a glossary of key terms please refer to Annex A: Key Terminology.
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3.1.

3.1.1.

3.2.

Additional details on the process undertaken for these risk and capability assessments are
attached as annexes to this report: Scenario Development; Risk Assessment Methodology;
Capability Assessment Methodology.

Assessment of risks®

From March to April 2021, 12 four-hour virtual risk assessment sessions were conducted
with a total of 294 attendees across Canada, from a variety of sectors. Participants were
asked to assess each scenario according to five impact categories: people, economy,
environment, social function, and government.

Additionally, participants were asked to consider:

¢ The "Future Lens," which looks at the impacts of climate change, changing
demographics, and increasing population density on hazard risks by 2050;

¢ A‘pandemic lens,” which examines how disaster management activities are influenced
by public health emergencies;

e Gender-based analysis plus dimensions, including socio-economic vulnerabilities, to
more accurately capture the range of factors which contribute to disaster risk; and

o Potential critical infrastructure impacts, including which sectors would be impacted in a
hazard scenario, and the additional cascading impacts that will result from interruptions
to critical services.

Indigenous engagement

As part of a federally-led representative engagement and consultation process, First
Nations, Métis, and Inuit representatives and organizations were invited to participate
in the risk assessment sessions. In addition, Indigenous consultants facilitated
engagement sessions with Indigenous experts and stakeholders to gather and report
on the views and considerations of relevant community risk exposure to floods,
wildland fire, and earthquakes, notably with Métis and Inuit communities for whom
there was limited open-source data with regard to emergency management.

Assessment of capabilities

A capability refers to the ability to provide equipment, suitable human and other resources
to effectively deal with, or help address an emergency situation or a disaster.

% For more information on the NRP Risk Assessment Process for the development of this report,
please refer to Annex C: Risk Assessment Methodology.
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Capability assessments support capability-based planning - an evidence-informed process
for reducing risk and building resilience (see Annex D: Capability Assessment Methodology,
for details).

Stakeholders evaluated select capabilities (e.g., hazard monitoring and early warning) from

the Canadian Core Capability List,% in relation to each hazard scenario. To assess

Canada’s current capability to prepare for, respond to, and recover from disaster events,

select stakeholders participated in a survey to assess capabilities to:

¢ identify baseline levels of capability across Canada;

o establish targeted levels of capability;

o determine existing gaps between the baseline and target capability; and

¢ identify opportunities to build capacity and resilience across all hazards (See Annex D:
Capability Assessment Methodology).

Capabilities were assessed on a five-point scale:

o Critical shortfall: Several elements of this capability are not sufficient and will
jeopardize successful delivery of this capability;

e Serious shortfall: One element of this capability is not sufficient and will likely
jeopardize successful delivery of this capability;

e Minor shortfall: Additional risk may be realized if interventions are not made to improve
one or more of the elements of this capability;

e Adequate: Taken together, the elements of this capability are near optimal; and

e Strong: This capability is very robust. Reallocation to other capabilities may be
considered, given surplus strength, as necessary.

Using the current state of the capability as a baseline, stakeholders provided input on what
level of capability was required to reduce risk to an acceptable level. The gap between the
baseline assessment and the desired future state (target) provides insight on where action is
required to address capacity and competence gaps in Canada’s readiness levels to respond
to disaster risk.

The risk and capability assessment data collected, provides high-level conclusions that can
inform resilience and risk reduction activities. Input was also received on how to refine data
collection and assessment to improve NRP best practices for future reports.

9 For more information on the Canadian Core Capabilities List, please refer to Annex B: The
Canadian Core Capabilities List.
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3.3. Data limitations

This first public report of the NRP reflects the findings of the first round of national risk and
capability assessments. Best efforts were made to engage with national stakeholders with
emergency management and disaster risk reduction expertise across the country, but in
some areas there were gaps in terms of the number and breadth of participants who
could engage fully in this process. Therefore, although a robust methodology was
used to develop this report, it may not be prudent to view its findings as completely
definitive as data collection for this round was not fully comprehensive. Moving
forward, work will continue to ensure that the NRP’s whole of society engagement expands
with greater, more representative input from stakeholders with relevant lived experience
and expertise who are best placed to provide insight on the broad range of disaster risks
and impacts for communities across Canada. These efforts are already well underway for
future rounds.

As this report is based on the first NRP research process, there are limitations in data
availability. Efforts to strengthen sampling and familiarity with content are ongoing as the
NRP methodology is refined. The NRP risk assessment results reflect significant
contributions from representative engagements with a wide range of emergency
management experts, community members and stakeholders from across Canada.
Participants were referred by the federal interdepartmental committee that is providing
strategic leadership and guidance on NRP research and report development, as well as
provincial and territorial partners, and through direct engagement. In order to provide a
quality environment for data collection, the project committed to anonymizing data and input
based on the individual’'s professional role. All stakeholders participated on a voluntary basis
and the data collected is based on their varied individual expertise and experiences.

The results of this report are based on the assessment of representative hazard scenarios.
These findings are intended to illustrate a broad range of disaster risks and impacts and
increase our understanding of the capabilities needed to prevent, mitigate, respond to, and
recover from these events. The data presented is a complement to, but not a substitute for,
probabilistic hazard modelling. Lessons learned on data limitations will be addressed in the
development of future NRP reports.

The following chapters provide a detailed overview of earthquakes, wildland fires, and
floods. Given the varying levels of knowledge and evidence for each of the hazards, the
chapters differ in terms of structure and information presented.
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4. Hazard

Earthquakes

An earthquake occurs when the Earth’s crust

slips suddenly along faults or fault planes and
releases massive amounts of energy in the
form of seismic waves. Although serious
earthquakes do not occur frequently in
Canada, the impacts of a serious earthquake
could be catastrophic, so it is important to be
aware of the risks they pose.



4.1.

An earthquake occurs when the Earth’s crust slips suddenly along faults or fault planes
and releases massive amounts of energy in the form of seismic waves. These waves
cause the ground to shake and can be felt up to hundreds of kilometers away from the
earthquake origin. Much of the damage caused by earthquakes results directly from
these seismic waves, but secondary impacts can also include tsunamis, landslides,
fires,% and liquefaction (weakening of the ground surface). Globally, earthquakes account
for approximately one fifth (20%) of natural hazard-induced disasters and have an
average annual death toll of over 25,000.

Earthquakes are measured on a magnitude scale, which reflects the amount of energy
released in a seismic event. The severity of an earthquake depends on the magnitude,
location, ground conditions, construction standards, and other factors in the affected area.
Devastating events such as those in Japan (magnitude 9.0 in 2011), New Zealand
(magnitudes 7.1 and 6.2 in 2010 and 2011 respectively), and Northridge, USA (magnitude
6.7 in 1994) help us understand the potential impacts of an earthquake occurring in Canada.

Understanding earthquakes in Canada

Our knowledge of earthquakes has advanced immensely over the past few decades as a
result of sustained investment in hazard research and monitoring. While it is not possible to
predict earthquakes, probability estimates are used to better understand the seismic hazard
in various regions.

Historically, the west coast of Canada has experienced magnitude 9 earthquakes and
associated tsunamis. The Yukon and Northwest Territories, Arctic islands, and Canada’s
east coast have also experienced events of considerable magnitude.

The most active region in eastern Canada is the Charlevoix Seismic Zone, located in north-
eastern Quebec. Due to the geology of this region, ground shaking from even moderate
earthquakes can have widespread effects. Over the past 350 years, at least five
earthquakes greater than magnitude 6.0 have occurred in this region.%” Expected losses

9% For more information and examples of fires following an earthquake in the Montreal and Vancouver
regions, please refer to the following reports by the Institute for Catastrophic Loss Reduction: Fire
following earthquake in the Montreal region Report : https://www.iclr.org/wp-
content/uploads/2019/11/Montreal-fire-following-earthquake E.pdf) and Fire following earthquake in
the Vancouver region Report: https://www.iclr.org/wp-content/uploads/2020/11/Vancouver-fire-
following-earthquake-E.pdf).

97 The 2010 western Quebec earthquake shook buildings in Toronto. In the event of a significant
quake in the Western Quebec or Charlevoix zones damage could extend across provinces.
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4.1.1.

from a 1-in-500 year earthquake in the Charlevoix Seismic Zone or on Canada’s West Coast
would be higher than any natural hazard the country has experienced.% *°

The Western Quebec Seismic Zone constitutes a vast territory that encloses the Ottawa
Valley from Montreal to Timiskaming, as well as the Laurentians and the Eastern Ontario.
The Western Quebec Zone was the site of at least three significant earthquakes in the past,
all of which were a magnitude of 5 or higher.

Indirect impacts of earthquakes reach far beyond the strongly-shaken area, potentially
across the country and internationally, which underscores the value of a whole-of-society
approach to risk management to help manage these indirect impacts.

Did you know?

On average, more than 5,000 earthquakes are recorded each year in Canada, of which
about 50 are felt.

Canada's two most active port cities (Montreal and Vancouver) are at high risk of
experiencing a large earthquake in the next 25 years. Rail lines and highways to these
ports as well as the ports themselves are also at risk and lengthy disruption to these
transport corridors could have major economic impacts on the regional economies of
Western/central Canada. For instance, the Port of Vancouver handles nearly $275 billion of
goods per year with over 170 different trading economies.'®

Earthquake risk management

Earthquake risk is managed at all orders of government through policy, mitigation, and risk
transfer strategies. At the federal level, related activities include: emergency management,
earthquake monitoring and alerting, research and risk assessment, regulation of
development and the built environment, and critical infrastructure resilience considerations
(retrofitting government buildings, seismic upgrades to major bridges), intergovernmental
mutual aid arrangements, and financial services supervision.

98 A return period is the average time between hazards events. A 1 in 500 year earthquake is likely to
occur once in a 500 year period.
%9 Le Pan, N. (2016). Fault Lines: Earthquakes, Insurance, and Systemic Financial Risk. C.D. Howe
Institute Commentary No. 454.
100 Port of Vancouver. Reporting, statistics and resources. https://www.portvancouver.com/about-
us/statistics/
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4.2. Earthquake exposure and likelihood —

4.21.

who and what is at risk?

There are several factors that impact earthquake risk across Canada. The infrequent nature
of earthquake events and the broad lack of public risk awareness, particularly in Ontario and
Quebec, have led to low levels of general preparedness. For example, many people may
not know what to do during an earthquake (“drop, cover, and hold on”). 101

Most at-risk Canadians are uninsured or under-insured for earthquakes. This is most
pronounced in Quebec, where fewer than 5% of households have earthquake
insurance. In British Columbia, this figure is between 40% to 70% of residential
properties. Although the number of households with residential property insurance is
relatively high in British Columbia, the terms and deductibles of these insurance policies
may limit effective coverage.

The Insurance Bureau of Canada notes that earthquake insurance is usually available to be
purchased as an add-on to a home insurance policy, and the Disaster Financial Assistance
Arrangements does not cover losses for which insurance is available at a reasonable cost.
Earthquake insurance is subject to a higher deductible than coverage for other perils and
may not cover all damages resulting from an earthquake event (e.g., Tsunami related
damage or land damage as a result of landslides or liquefaction). 02

Furthermore, there are many older and/or historical buildings that were constructed before
seismic provisions were introduced into the building code, including in downtown cores,
Indigenous communities, and residential zones. Current building codes in Canada typically
include requirements only for life safety. This means that they are built to allow for safe
evacuation, but not for safe use thereafter without substantial and costly repairs (with the
exception of some critical infrastructure, such as hospitals).

Possible losses

A report by the Insurance Bureau of Canada and Versik (formally known as AIR Worldwide)
estimates that a severe earthquake in British Columbia — 9.0-magnitude — could result in
$75 billion in losses and a similarly probable event in the Quebec City-Montreal-Ottawa
corridor could result in $61 billion in losses. %

101 https://www.getprepared.gc.ca/cnt/rsrcs/pblctns/rthgks-wtd/index-en.aspx

102 Insurance Bureau of Canada. Earthquake Insurance. Retrieved at
http://www.ibc.ca/gc/home/types-of-coverage/optional-coverage/earthquake-insurance.

103 Insurance Bureau of Canada & AIR WorldWide. (2013). Study of Impact and the Insurance and
Economic Cost of a Major Earthquake in British Columbia and Ontario/Québec.
http://assets.ibc.ca/Documents/Studies/IBC-EQ-Study-Summary.pdf
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In addition to economic losses, a major earthquake event could cause widespread and long-
term social and economic disruption in the affected region and beyond. When looking at losses,
it is also important to note that earthquakes are sometimes followed by major fires, whose
damage can greatly exceed the damage due to shaking. A report prepared for the Institute for
Catastrophic Loss Reduction (ICLR) noted that fire losses may result in up to $10 billion, which

would be fully insured, in addition to the partially insured losses from ground shaking. %4

4.3. Understanding differential impacts of earthquakes —
who is most vulnerable?

Anyone living or working in a structure that was constructed in an earthquake-prone region
before seismic provisions were included in local building codes is at greater risk.'% Children,
seniors, and those with mobility, sensory, and cognitive disabilities are particularly vulnerable.
Low-income households are less likely to be able to recover losses that result from
earthquake events. Rural and remote communities that have minimal access to transportation
infrastructure will face challenges with evacuation planning and access to resources for
response and recovery. This is also relevant for Indigenous communities, and on reserve
lands, where there may be limited resources and funding for emergency management.

4.3.1. Risk for Indigenous peoples and remote communities

Much of the infrastructure in some Indigenous communities and on reserve lands is aging
and there is no detailed analysis of Indigenous community infrastructure to identify what
seismic upgrades might be needed.'% This infrastructure gap leads to greater risk posed by
earthquakes, as limited and aging infrastructure is less able to withstand earthquake
impacts, and not easily repaired following an incident.

Remote and isolated areas may be subject to damaging ground shaking, tsunami inundation,
landslides, and liquefaction, as well as fires or critical infrastructure failures. Indigenous
participants in the NRP assessment process'%” noted that due to capacity limitations,
building codes are not consistently applied across Indigenous communities, leading to
additional vulnerability in built infrastructure. Assessment sessions for the NRP with some
Indigenous experts, organizations and stakeholders also revealed that infrastructure failures

104 Charles Scawthorn. (November 2020) Fire following earthquake in the Vancouver region. Institute
for Catastrophic Loss Reduction. Retrieved at https://www.iclr.org/wp-
content/uploads/2020/11/Vancouver-fire-following-earthquake-E.pdf

105 Coburn, A. & Spence, R. (2002). Earthquake Protection. 2nd edition. Wiley. Chichester, England.

106 Internal research from Indigenous Service Canada Regional Infrastructure Delivery Branch.

107 For more information on Indigenous participation in the NRP assessment process, please refer to
sub-section 3.1.1 Indigenous engagement.
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4.4.

4.5.

or compromised, limited and single-road access could make it difficult to access basic needs
(e.g., potable water) and the provision of essential goods and services. %

Participants also noted that earthquake impacts to the environment, including land and
wildlife, can significantly affect cultural practices, community wellness, and the fulfillment of
basic needs such as harvesting and hunting. In some cases, cultural sites that are land-
based may be entirely lost.

Understanding risk drivers —
how is earthquake risk changing?

Physical and social vulnerabilities represent the most prominent drivers of earthquake risk in
Canada. Earthquake risk is changing as a result of the demographic shift towards an aging
population, increasing urban population density, the accumulation of assets in earthquake-
prone areas, and an increased dependence on power, water, and telecommunications utilities.
Other considerations driving earthquake risk in Canada include variances in public awareness
of seismic risk. Recent evidence suggests that climate change is having an impact on seismic
risk. This has been seen both through increases in earthquake rates in areas where ice
sheets in the Arctic are thinning quickly, as well as through degradation of permafrost,
resulting in soils that are more vulnerable to strong shaking and failure during shaking.

NRP earthquake risk assessments'%

Drawing on expert knowledge and available data (including insights gained from
probabilistic modelling results), seismologists from Natural Resources Canada developed
four earthquake scenarios used for risk assessment. For each scenario, a narrative was
constructed describing the magnitude and location of the earthquake. The severity and
scope of each event was selected to match the associated average annual loss value. Each
earthquake scenario notes strong and damaging shaking that triggers several different
impacts such as landslides, infrastructure and highway damage, power outages, port
closures, and tsunamis.

NRP risk assessment participants assessed the consequences of these earthquake
scenarios across five impact categories: people, economy, environment, government, and
social. The results of this assessment are summarized below. Additional information —

108 Feedback from Indigenous engagement sessions conducted by Cambium Indigenous Professional
Services.

109 Please be advised that this section features the outcomes and perspectives shared by participants
during the NRP Risk Assessment process in 2021.
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drawn from the broader literature on earthquakes — has also been incorporated. The
complete risk assessment results can be found in Figure 3: NRP earthquake risk results.

Figure 3: NRP risk assessment scorecard: earthquakes

Total average risk = Likelihood x Average consequence
Total average risk rating range: 6.0-9.6 '°

Total average future trend: 1 Significant increasing

Total average confidence: Medium

Table 3a: Likelihood assessment — present day

Scenario size descriptor'"! Scenario size ($M) Likelihood
Minor (2) 100 (Yukon) Very low
Moderate (3) 1,000 (Galiano) Moderate
Major (4) 10,000 (Ottawa-Gatineau) Low
Catastrophic (5) 100,000 (Cascadia) Low
Average likelihood Low

Table 3b: likelihood assessment — future lens

Risk drivers Future trend | Total Explanation

Average
Climate 7 Moderate 3.9 Both densification including the
Change increasing accumulation of assets and changing

demographics due to an aging population
increase risk within earthquake-prone

Population 1 Significant 4.0

density Increasing areas. Climate change increases the
conditions for secondary impacts such as
Demographics | 7 Moderate | 3.9 landslides and liquefaction.
increasing

110 Although the likelihood of a major or catastrophic earthquake is lower than other hazards, the
impact would be significantly greater in terms of loss.

11 See the economy consequence rating scale in Annex C: Risk Assessment Methodology for an
explanation of the cost range.
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Table 3c: Consequence Assessment

Impact Consequence | Rating Explanation Confidence'?
category type range
People Fatalities and 4.0-5.0 Up to 7,600 people High
injuries affected due to building
collapse, landslides,
critical infrastructure
failure, liquefaction,
electrical fires, collisions,
etc.
Economy Direct and 2.0-5.0"3 Income loss, business AAL Values
indirect loss disruption, production
decline, damaged to the
supply chain, evacuation
costs, insurance loss,
and restoration activities
range from $79M to
$79B+.114
Environment | GHG, water 3.0-5.0 Damage to the Medium
quality, air environment may include
quality, debris clean-up,
eco-systems, environmental spills,
species, flora, damaged permafrost,
and fauna water supply, and eco-
system disruption.
Government | Ability to 3.04.0 Medium impacts include | Medium
govern, maintaining trust and
reputation, and transparency across
influence levels of government.

Crisis management
demands coordinated
and effective response.

"2 The confidence column reflects participants’ average level of confidence in the scores they
provided within the risk and capability assessment process, based on their level of familiarity with
each impact category or capability. The participants were subject-matter experts and included
representatives from multiple orders of government, Indigenous organizations/communities, as well
as the academic, non-governmental and private sectors.

113 AAL values, based on economic loss data, were used to assess economic risk. The remaining

Rating Range results reflect participant input.

114 See the economy consequence rating scale in Annex C: Risk Assessment Methodology for an

explanation of the cost range.
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Impact Consequence | Rating Explanation Confidence''?
category type range

Social Displacement | 3.0-5.0 Displacement could Medium
and social impact a large portion of
cohesion regional communities

over a long period of
time. Recovery could
take upwards of 10
years.

Findings: people impact category

The earthquake scenarios were in the range of major to catastrophic on the people
consequence rating scale (Annex C: Risk Assessment Methodology).

Human life, physical health, and mental well-being are significantly impacted by earthquake
events. Injuries sustained during earthquakes are primarily movement and fall-related: often
caused by running out of a building or attempting to move to safety or from objects falling
from shelves or ceilings.

In the aftermath of an earthquake, emergency services, including hospitalizations are likely
to exceed capacity, overwhelming the health care system.''®> Non-fatal injuries often exceed
fatalities by orders of magnitude and are driven mostly by non-structural damage (e.g.,
overturned furnishings and broken glass). Large earthquake disasters also lead to traumatic
experiences that increase mental health risk and reduce psychosocial well-being.
Limitations on the ability to react, such as mobility difficulties or limited earthquake
preparedness knowledge, may increase the risk for some individuals such as seniors,
newcomers, or visitors.

Loss of life often occurs during a building collapse or critical infrastructure failure (e.g.,
dams, power lines, bridges, roadways, etc.) or due to inundation after an earthquake. In
these situations, debris and rubble can hamper first responders’ ability to provide aid. As
noted earlier, older buildings, particularly those with unreinforced masonry and those in
residential areas, often do not conform to building codes and pose a greater risk of collapse.
Damage to buildings’ energy and gas lines can also cause fires (e.g., the 1906 San
Francisco earthquake resulted in a fire that destroyed 28,000 buildings and over 3,000
fatalities).®

15 In Canada, sudden cardiac events (e.g., heart attacks) are also a primary contributor of death
immediately after an earthquake.

116 Casualties and damage after the 1906 Earthquake. (n.d.). USGS.
https://earthquake.usgs.gov/earthquakes/events/1906calif/18april/casualties.php
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There are also a number of indirect impacts related to earthquakes, including loss of access
to food, potable water, medication, and services. Remote communities may find themselves
cut off from critical supplies and services and single-road-access or fly-in communities face
evacuation and recovery challenges. Water may be tainted when remote communities’ local
resources such as groundwater systems are damaged or exposed to leaks, posing health
impacts. This is also a concern for Indigenous communities. Reserves are often located in
rural and remote regions, where connection to medical services and critical infrastructure
may be impeded.

4.5.2. Findings: economy impact category

The four earthquake scenarios were developed where direct and indirect economic loss
was assessed at $100 million, $1,000 million, $10 billion, and $100 billion (See Figure 3).

This places the scenarios in the range of minor to catastrophic on the economy
consequence rating scale (Annex C: Risk Assessment Methodology).

Large earthquake events differ from most other hazards due to their widespread and long-
term impacts, and their potential to cause extensive social and economic disruption in the
affected region and beyond. The disruption caused can include impacts on supply chains,
employment, and loss of critical services such as power, water, and telecommunications.

Removal of earthquake debris and repair services (notably for older and pre-code building
structures) result in significant costs, as does liquefaction and surface flooding which
damage roads. While this can happen anywhere, this risk is particularly strong in lower
mainland British Columbia due to soil type and in northern communities where buildings
constructed on permafrost are at high risk of sinking if the permafrost is damaged due to
earthquakes or climate change, posing significant remediation costs.

Indirect costs have a significant impact on total disaster loss. They are often more uncertain
than property repair costs and can be more difficult to estimate as there are challenges with
evaluating the opportunity costs associated with productivity loss. For instance, tourism-
dependent industries in seismically active areas often suffer significant interruption following
an event. Further, there are delays in production as it takes time to rebuild and recover from
damage to historical buildings, natural landscapes, and industry operations (where relevant).
Both regional and domestic trade disruptions are expected when earthquakes impact
transportation corridors, bridges, and major economic centers. These disruptions cause
supply chain issues, could lead to food shortages and associated revenue losses.
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45.4.

Earthquake insurance is not included in standard home insurance policies. An Insurance
Bureau of Canada study found that 55% of people living in British Columbia are uninsured
whereas up to 96% of people living in Quebec do not have earthquake coverage.

Findings: environment impact category

The earthquake scenarios were in the range of moderate to catastrophic on the
environment consequence Rating Scale (Annex C: Risk Assessment Methodology).

Earthquakes have significant impacts on the natural environment and structural and non-
structural components suffer greater damage, generating higher carbon costs when
rebuilding."'” Damaged buildings can create significant amounts of debris and dust clouds,
which impact air quality. Asbestos, released from older buildings, may impact human health
and safety. These effects can be exacerbated when fires are triggered by seismic activity.
Response and rebuilding activities, including transportation of materials, may increase
greenhouse gas emissions.

Environmental spills resulting from damage to infrastructure in residential and industrial
zones, as well as resource extraction sites, can expose damaging materials (chemicals, raw
materials, wastewater, and oil) that may in turn negatively impact water supplies, water
quality, ecosystems, and nearby communities. Damage to permafrost can lead to increased
release of methane gasses, potentially impacting northern communities and disrupting
ecosystems. Land deformations and landslides triggered by earthquakes may also
negatively impact migrating animals and fish habitats. Finally, soil erosion is often
accelerated by earthquakes, changing coastlines, and ecosystems.

Findings: government impact category

The earthquake scenarios were in the range of moderate to major on the government
consequence rating scale (Annex C: Risk Assessment Methodology).

All orders of governments play a critical role in prevention efforts that aim to mitigate risk,
reduce impacts, and build capacity and resilience. Investments in mitigation measures such
as better land-use planning, improved flood and fire infrastructure, and retrofitting public
buildings and assets, can reduce the damage caused by an earthquake. Other government
investments, such as early warning systems, provide advance notice and allow people to act
quickly in seeking shelter.

17 Non-structural elements refer to the parts of a building which are not part of the primary or
secondary structural systems (e.g., mechanical and electrical plant, ducting, pipework, suspended
ceilings).
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4.6.

Canadians look to governments to provide leadership and support during and after
disasters. Given the federal government’s role in supporting economic recoveries through
employment insurance and other discretionary measures, the federal fiscal balance could be
impacted by earthquake risks. Depending on the broader economic effects of the
earthquake, the fiscal balance could also be impacted by change in tax revenue, exchange
rates, and inflation. Particularly, governments in remote and Indigenous communities have
limited ability to provide post-event support straining their ability to meet expectations.

Findings: social impact category

The earthquake scenarios were in the range of moderate to catastrophic on the social
consequence rating scale (Annex C: Risk Assessment Methodology).

Displacement has far-reaching impacts on communities disrupting livelihoods, social
connections, sense of place, and items of historical and cultural significance. School
disruptions negatively impact children and youth, and caregivers are required to take on
additional responsibilities to support minors. Vulnerable groups may find it challenging to
cope, especially where job losses occur and impact earning potential. During evacuation,
pets that are left behind need to be housed, cared for, and reunited with their owners.
Research indicates that domestic violence often increases in the aftermath of a traumatic
event. Historic and cultural loss may impact social cohesion within a community.

Earthquake capability assessments

The goal of effective earthquake preparedness is to build resilience and reduce financial,
social, and physical vulnerabilities associated with possible earthquake events. The
development of the NRP is an important mechanism for consolidating capability
assessments focused on representative engagement. Targeted capability assessment seeks
to better understand the ability of Canadian communities and jurisdictions to prepare for
earthquakes, adapt to changing risk environments, and recover from disruptions.

In 2021-22, NRP capability assessment participants were engaged to:

¢ Identify baseline levels of capability across Canada;

o Establish targeted levels of capability;

o Determine existing gaps between the baseline and target capability; and
 Identify opportunities across disaster hazards to build capacity and resilience.'®

118 For more information on the NRP Risk Assessment Process for the development of this report,
please refer to Annex D: Capability Assessment Methodology.
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Thirty-four capabilities, out of thirty-eight, from the Canadian Core Capabilities List (CCCL)
were assessed by NRP capability assessment participants in relation to the earthquake
scenarios. Ten of these were assessed as having minor shortfalls, twenty-two as
having serious shortfalls, and two capabilities were assessed as having a critical
shortfall. Additionally, twenty-three of the thirty-four capabilities were assessed as having
a significant gap — between the current and desired state — 1.5 or higher (on a scale of 1
to 5). Fifteen of these had gaps of 2 or more. The complete capability assessment results
are below in Figure 4.

Figure 4: NRP capability scorecard: earthquakes

Baseline versus Target
Average baseline: 2.7
Average target: 4.5

Average gap: 1.8

Total average confidence: Low

Table 4a: Earthquake: Priority area 1: Enhance whole-of-society collaboration and
governance to strengthen resilience

Core capability Confidence'"® | Baseline Target Gap
\(I:V(i:\(;:_ej;f-Society Interoperability Low 3.1 4.7 16
\(I:Vigll_ei;f-Society Governance Low 2.9 4.3 14
\(I:Vigll_eif-Society Collaboration Medium 3.5 S 15
I?\cc:ig_e?\:ous Collaboration Medium 18 4.9 31

19 The confidence column reflects participants’ average level of confidence in the scores they
provided within the risk and capability assessment process, based on their level of familiarity with
each impact category or capability. The participants were subject-matter experts and included
representatives from multiple orders of government, Indigenous organizations/communities, as well
as the academic, non-governmental and private sectors.
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Table 4b: Earthquake: Priority area 2: Improve understanding of disaster risks in all
sectors of society

Core capability Confidence Baseline Target Gap
CCCL 5:

Risk Assessments Low 3.3 4.4 11

CCCLé6: .

Intelligence Information Sharing'® Medium 3.0 4.0 1.0

CCCL7: Hazard- Monitoring - 05 i o
and Early Warning

CCCL 8: Public Information i~ 31 p -
and Awareness

Table 4c: Earthquake: Priority Area 3: Increase focus on whole-of-society disaster
prevention and mitigation activities

Core capability Confidence Baseline Target Gap
CCCL 9:

Critical Infrastructure Resilience S 21 4.8 2.1

CCCL 10:

Property Resilience Low 2.6 4.6 2.0
CCCL 11:

Public Infrastructure Resilience T e 45 1.7
CCCL 12: . Medium 36 4.8 1.2
Emergency Planning

CCCL 14:

Structural Risk Reduction Low 2.8 4.5 1.7
Measures

CCCL 1.5: Non-Structural Risk Low 26 45 19
Reduction Measures

CCCL 16:

Environmental Risk Reduction ] el 4.3 16

120 |_ow participant return rate (8 responses or less).
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Table 4d: Earthquake: Priority Area 4: Enhance disaster response capacity and

coordination and foster the development of new capabilities

Core capability Confidence Baseline Target Gap
CCCL 17:
Emergency Public Alerting Low 3.2 4.6 14
CCCL 18: Emergency Evacuation
and Transportation — 2 4.4 18
CCCL 20: Specialized Response - Low 28 44 16
Search and Rescue i ' '
CCCL 21: Specialized Response .
Hazmat / CBRNE 2! High 1.0 3.0 2.0
CCCL 24:
Public Health / Medical Services Low 2. 4.6 2.1
CCCL 25: .
Operational Coordination Medium 2.9 4.3 14
CCCL 26: .
Operational Communications'?? High 2.0 5.0 3.0
CCCL 27: Emergency Legal and
Financial Advice'® Low 2.0 50 30
CCCL 28: L Medium 2.4 47 2.3
Emergency Logistics
CCCL 29: _ _ Low 2.9 43 1.4
Emergency Social Services
CCCL 30:
Fatality Management Service'?* Low 2.0 5.0 3.0
CCCL 31: .
Training and Education icelBut A 4.3 13
CCCL 32: Medium 3.3 43 1.0
Exercising
CCCL 33:
Critical Infrastructure Restoration Low 2.2 4.4 2.2

121 ow participant return rate (8 responses or less).

122 |_ow participant return rate (8 responses or less).

123 |_ow participant return rate (8 responses or less).

124 |_ow participant return rate (8 responses or less).
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Table 4e: Earthquake: Priority Area 5: Strengthen recovery efforts by building back
better to minimize the impacts of future disasters

Core capability Confidence | Baseline | Target Gap
CCCL 34:

Psychosocial Health Low 2.3 4.8 25
CCCL 35:

Environmental Restoration Low 3.5 4.0 0.5
CCCL 36:

Cultural Restoration'® Low 2.5 4.5 2.0
CCCL 37-: Low iy e ]

Economic Recovery

CCCL 38:

Property Recovery Low 2.6 4.7 2.1

4.6.2. Gaps in earthquake resilience

Three key gaps in Canada’s resilience to earthquake risk were identified in relation
to the following Canada’s Emergency Management Strategy priority areas:

Priority 1: Enhance whole-of-society collaboration and governance to
strengthen resilience
e Alack of standardized, national systems for identifying, prioritizing and retrofitting
buildings at risk from structural damage from earthquakes to reduce potential losses
(mitigation of pre-event structural risk).

Priority 2: Improve understanding of disaster risks in all sectors of society

¢ Due to the low frequency of earthquake events, awareness of catastrophic earthquake
risk and associated preparation activity is low, with many underinsured and uninsured
Canadians living in at-risk zones.

e Knowledge and data on earthquake hazard risk, while accessible, is not well understood
across Canada as well as necessary actions to take during an earthquake. (i.e., drop,
cover, and hold on).

Priority 3: Increase focus on whole-of-society disaster prevention and
mitigation activities
e Earthquake insurance is not included in standard home insurance policies.

125 |_ow participant return rate (8 responses or less).
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e There are gaps in established procedure for response logistics, business continuity, and
communication following an event — partially due to the low frequency of catastrophic
earthquakes — planning and preparedness is not at the baseline/desired threshold.

4.7. Moving forward

Our understanding of earthquake hazards is rapidly evolving and improving as more data
becomes available and we learn from events in Canada and around the world.

For example, there are still significant uncertainties around the potential size and frequency
of earthquakes, with few identified active faults in Canada. As such, continued seismic
hazard research will contribute to an improved understanding of earthquake risk in support
of risk reduction decisions. To that end, Natural Resources Canada is conducting research
to fill these gaps by mapping and studying current and past seismic activity to understand
what the future may bring, and continues to seek opportunities as technology advances to
improve monitoring of earthquakes, particularly in regions where current network coverage
is weak such as remote Arctic areas.

In addition to this research, starting in 2019, the Government of Canada invested $5.95
million over five years to develop a National Earthquake Risk Assessment Framework as
part of the NRP. This initiative has developed a neighbourhood-level profile of earthquake
risk from ground shaking, 1% ensured access to open-source earthquake data and risk
assessment software, and incorporates stakeholder engagement to develop guidance on
how this work can support actions that reduce risk. The modelling for the Framework
includes information on potential building damage, injuries and casualties, shelter needs,
debris generated, and direct economic loss from earthquake events. The National
Earthquake Risk Assessment Framework provides the necessary base of evidence to inform
and evaluate actionable earthquake risk reduction strategies, planning, and policy
development at all scales to reduce future losses. This model is now publicly available to
support improved risk reduction decisions by emergency managers, planners, the public,
and the financial sector.

Natural Resources Canada is implementing a national earthquake early warning system,
scheduled to be in operation in 2024. It will provide extremely rapid warning to critical
infrastructure and people prior to shaking from an earthquake in their location. In some
situations it will offer seconds to a minute of advance warning, sufficient for preventative
measures to be taken, including opening doors at fire and ambulance stations, delaying
landings for aircraft, stopping bridge and tunnel traffic, and halting surgical procedures.

126 For more Earthquake risk information for emergency management and planning in Canada, please
refer to the following webpage (www.riskprofiler.ca).
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Targeted, consistent, accessible and clear communication of earthquake risk is required
across sectors to support informed decision-making. The Organization for Economic Co-
operation and Development report “Financial Management of Earthquake Risk” noted the
importance of the quantification of earthquake risk for effective risk management.'?” For
example, it indicated that enhancing public awareness about earthquake risk generally leads
to higher insurance coverage. This helps homeowners understand their relative risk,
supports policy makers in developing programming, and contributes to effective and
targeted action by all orders of government. Findings from the NRP will contribute to this
goal by providing an improved understanding of earthquake risk across the country.'?
Earthquake damage and injuries can be mitigated through the implementation of modern
earthquake-resistant building standards and education campaigns that protect human life.

Work is underway to build resilience to earthquake risk, including development of insurance-
based strategies for addressing hazard protection gaps; technical and policy guidance on
prioritizing and incentivizing seismic retrofit programs for older buildings; and comprehensive
and accessible knowledge and data to understand and communicate earthquake hazard
and risk. The NRP will inform this work and provide a venue for ongoing coordination and
discussion to ensure a whole-of-government approach.

Given the challenges outlined above, additional consideration for how earthquakes affect
northern, Métis, off-reserve First Nations, urban Indigenous, and Inuit communities is
important to further our understanding of disaster risk in Canada.

127 Organization for Economic Co-operation and Development (2018). Financial Management of
Earthquake Risk.
www.oecd.org/finance/Financial-Management-of-Earthquake-Risk.htm

128 Additionally, Canada’s membership in the Global Earthquake Model Foundation

(https://www.globalguakemodel.org/who-we-are) will also continue to help inform the NRP through
the work to provide a global assessment of earthquake risk.
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Wildland fires

Wildland fires can damage and destroy buildings ’ 4
and infrastructure, cause evacuations because g
of fire or smoke, interrupt land-based activities

including traditional land uses, impact health

through widespread smoke, and more.
At the same time, wildland fires are
ecologically necessary in many of :
Canada’s forests.




5.1.

Wildland fires are a complex natural hazard that depends on the dynamic interplay between
climate (and its subset weather), fuels that the fire burns, ignition sources (such as lightning),
and topography (the forms and features of the land). The term “wildland fire” includes fires
ignited by unplanned human-caused fires, and intentional prescribed fires where fire
managers and other land users deliberately apply fire to the landscape. 129

Wildland fires burn in forests, shrub land, and grassland ecosystems, or in any flammable
wildland vegetation known as fuels.'3° Wildland fires are a natural part of nearly every
Canadian terrestrial ecosystem and can contribute to the health and diversity of Canada’s
ecosystems.

Wildland fires can also be a hazard — they can harm ecosystems, endanger human lives and
communities, threaten industry, and damage infrastructure. The negative impacts of wildland
fires can also include secondary impacts such as increased risk of landslides and flooding
after fires, and widespread human health impacts from wildland fire smoke.

Understanding wildland fires in Canada —
how does it impact us?

Over the last 40 years, approximately 7,000 wildland fires occur each year in Canada — most
frequently in British Columbia and the boreal forest zones of Ontario, Quebec, the Prairie
provinces, the Yukon, and the Northwest Territories. The total area burned varies widely from
as little as 0.5 million hectares to over 7 million hectares per year, but averages about 2.5
million hectares annually. 3

Since the 1970s, the area in Canada burned annually by wildland fires has more than
doubled, and this amount is predicted to double again by 2100. Canadians are also
experiencing increased property and socio-economic losses and health issues due to wildland
fire activity and wildland fire smoke. Governments, citizens, and private industry are seeing
higher response and post-event recovery costs; between 1980 and 2021, average wildland
fire evacuation events and number of evacuees have shown notable increases. 32

129 Canadian Wildland Fire Glossary. (2022). Retrieved from https://www.ciffc.ca/publications/glossary

130 |bid.

31 Chelene C. Hanes, Xianli Wang, Piyush Jain, Marc-André Parisien, John M. Little, and Mike D.
Flannigan. (2018) Fire-regime changes in Canada over the last half century. Canadian Journal of
Forest Research. 49(3): 256-269. https://cdnsciencepub.com/doi/10.1139/cjfr-2018-0293

132 This point is derived from data from the Natural Resources Canada / Canadian Forestry Services
Internal Evacuation Database.
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Figure 5: Number of fires and area burned in Canada by year
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Year Number of fires Total area burned (hectares)

1980 7,483 4,824,670
1981 9,241 6,284,405
1982 7,748 1,757,247
1983 7,978 2,014,469
1984 8,484 761,796
1985 7,760 847,535
1986 6,090 1,005,868
1987 10,463 1,017,627
1988 10,168 1,351,568
1989 12,015 7,597,266
1990 9,972 953,222
1991 10,183 1,545,669
1992 8,967 851,783
1993 5,948 1,950,265
1994 9,636 6,161,327
1995 8,416 7,375,319
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5.1.2.

Year Number of fires | Total area burned (hectares)
1996 6,379 1,861,750
1997 6,056 632,642
1998 10,741 4,740,953
1999 7,574 1,717,066
2000 5,397 634,155
2001 7,716 647,640
2002 7,849 2,763,473
2003 8,256 2,168,393
2004 6,468 3,182,984
2005 7,439 1,686,720
2006 9,718 2,100,629
2007 6,911 1,785,449
2008 6,235 1,664,922
2009 7,137 762,564
2010 7,312 3,177,960
2011 4,674 2,397,422
2012 7,910 1,811,679
2013 6,246 4,268,421
2014 5,016 4,545,655
2015 7,029 3,908,377
2016 5,259 1,319,573
2017 5,654 3,589,423
2018 7,111 2,328,851
2019 4,062 1,786,214
2020 4,001 218,232
2021 6,709 4,078,897

Source: The chart and table above show statistics extracted from the Canadian National Fire

Database.'3® They show the high variability in both the number of fires and area burned in Canada per

year from 1980 to 2021, and provide a comparison with the National Forestry Database numbers.

Wildland fire management

Wildland fire management is the process of planning, preventing and responding to wildland
fire events, protecting, people, property (built and natural infrastructure), wildlife, and forest
resources. It also includes the use of prescribed burning for forest management, wildlife and

other land use objectives. Wildland fire management has evolved over the years, responding

133 https://cwfis.cfs.nrcan.gc.ca/ha/nfdb
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to changes and a better understanding of best practices in risk management (e.g., ranging
levels of fire response; prescribed burning'34).

Responsibility for wildland fire management in Canada (including response and mitigation)
rests primarily with the provinces and territories. The Government of Canada has
responsibilities for federal emergency response coordination, disaster financial assistance to
provinces and territories and national situational awareness for wildland fire events if
requested by wildland fire management agencies. Areas of federal responsibility also include
national parks and military bases. The Canadian Armed Forces may also be requested to
assist in disaster response (e.g., Operation LENTUS'%).

Advances in wildland fire research have created an improved understanding of fire processes
and the practical requirements of addressing fire risk have led to the development of operational
tools. Notably, the Canadian Forest Service of Natural Resources Canada developed the
Canadian Forest Fire Danger Rating System.'® This system, and its two main sub-systems, the
Fire Weather Index System'” and Fire Behaviour Prediction System'® provide an assessment

of the current fire environment and are used extensively in operational wildland fire decision-
making. These tools have been adopted around the world as models for helping countries
understand their fire danger levels (most recently in the United Kingdom in 2022).

Natural Resources Canada’s Canadian Forest Service also maintains and operates the
Canadian Wildland Fire Information System™®, which provides national situational awareness
for wildland fire and situational reports. The system integrates data from multiple sources and

provides a wide range of products including daily national information on fire danger, fire
activity and fire forecasts, national maps and reports, and access to current and archived fire
data. During wildland fire season, multiple end-users rely on the Canadian Wildland Fire
Information System data to feed into their own operational systems to make informed
decisions on wildland fire risk.

Whole-of-society collaboration is essential for managing wildland fire risks in Canada, such as
generating and sharing wildland fire risk data, and resources.

134 hitps://www.nrcan.gc.ca/our-natural-resources/forests/wildland-fires-insects-disturbances/forest-
fires/fire-management/13157

135 https://www.canada.ca/en/department-national-defence/services/operations/military-
operations/current-operations/operation-lentus.html

136 For more information on the Canadian Forestry Fire Danger Rating System, please visit the following
webpage: https://cwfis.cfs.nrcan.gc.ca/background/summary/fdr.

137 hitps://cwfis.cfs.nrcan.gc.ca/background/summary/fwi

138 For more information on the Fire Behaviour Prediction System, please visit the following webpage:
Fire Behaviour Prediction System.

3% For more information on the Canadian Wildland Fire Information System, please refer to the
following webpage: https://cwfis.cfs.nrcan.gc.ca/home
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Did you know?

The Canadian Interagency Forest Fire Centre is a not-for-profit corporation owned and
operated by the federal, provincial and territorial wildland fire management agencies.
Established in 1982, Canadian Interagency Forest Fire Centre serves to facilitate the
exchange of wildland fire management resources and information for member agencies.
Through, committees, working groups, and project teams, Canadian Interagency Forest Fire
Centre provides a robust forum for federal, provincial, and territorial collaboration on
common operational fire management challenges. This information is used to enhance
national wildland fire preparedness, safety, response capability and support prevention and
mitigation activities.

5.2. Impacts of wildland fire

5.2.1.

All over the world, people are coping with more frequent, intense, and severe wildland fire.
Recent wildland fires in Canada serve as examples of a trend driven largely by climate
change. The risks to lives and livelihoods is increasing, along with the associated costs to
respond to fire events.

Costs of wildland fire events

Wildland fires can have significant negative consequences for the Canadian economy and
society. Economic losses from wildland fire events can be difficult to calculate and include
direct and indirect costs. Prior to 2003, no single wildland fire in Canada had cost more than
$10 million in losses, but this is changing rapidly. Rising suppression costs and economic
impacts are evidenced by numerous costly events that have occurred in western Canada over
the past decade, including Slave Lake (Alberta) in 2011, La Ronge (Saskatchewan) in 2015,
Fort McMurray (Alberta) in 2016 and the fires in British Columbia in 2017, 2018 and 2021.

The 2016 Fort McMurray wildland fire event was the most expensive disaster in Canadian
history for insurance providers. The total insured and uninsured costs are estimated at over $7
billion."#® About 5,890 km? of land was burned which is about the size of Prince Edward Island
and over 2000 work hours were lost in the natural resources sector (forestry, fishing, mining,
oil and gas extraction).'#!

The summer of 2017 was one of the worst wildland fire seasons in British Columbia’s history
with the record amount of land burned at over 1.2 million hectares, the costliest fire

140 Institute of Catastrophic Loss Reduction. Rapid Impact Assessment of Fort McMurray Wildfire.
Retrieved from https://www.iclr.org/wp-content/uploads/2019/08/Rapid-Impact-Assessment-of-Fort-
McMurray-Wildfire.pdf

141 Statistics Canada (2022, December 01). Fort McMurray 2016 Wildfire: Economic Impact. Retrieved
from https://www150.statcan.gc.ca/n1/en/pub/11-627-m/11-627-m2017007-enqg.pdf?st=uZGDmfTq
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5.2.2.

suppression season with expenditures of over $649 million, and the most disruptive with
roughly 65,000 people evacuated.'? There were significant business interruption costs to oil
production, forestry, mining, agriculture, and the tourism sectors.

The 2021 wildland fire season saw well above average fire activity with 6,525 fires burning
almost 4.16 million hectares nationally. For comparison, the ten-year average was 5,248 fires
and 2.56 million hectares burned. Heightened fire activity was driven by periods of intense
drought and record-breaking high temperatures, resulting in extreme fire danger ratings across
British Columbia, Saskatchewan, Manitoba, and Ontario. In total there were five fatalities
resulting from wildland fire or suppression activity in 2021, the most in Canada since 1986.

The 2021 British Columbia wildland fire season involved 1,642 wildland fire leading to nearly
869,000 hectares of wildland areas burned,'** 450 structures destroyed, including 66% of
business and residential properties in the village of Lytton experiencing some degree of
damage experiencing significant material damage or were destroyed.'* There were 181
evacuations in British Columbia alone affecting nearly 33,000 people, and the tragic loss of
two lives in the village of Lytton, which are the first civilian deaths since 1938."%° Lytton First
Nation also saw significant impacts as many structures, vegetation and urban materials were
damaged in the wildland fire event. Recovery activities are currently still ongoing in Lytton and
surrounding areas.

Annual national costs for fighting wildland fire total over $1 billion, additional losses are
estimated to be around $500 million/year. As wildland fires become bigger and more intense,
the overall costs for fighting suppression will continue to rise. Experts predict that annual
national costs could exceed $1.4 billion by the end of the century.4®

Risk to Indigenous peoples and remote communities

Indigenous peoples are disproportionately represented in wildland fire evacuations compared
to other Canadians. First Nation reserves and communities with a primarily Indigenous
population represent 5% of the population in the country, but experience 42% of wildland fire

142 British Columbia. 2017 Wildfire Season Summary. Retrieved from:
https://www2.gov.bc.ca/gov/content/safety/wildfire-status/about-bcws/wildfire-history/wildfire-season-
summary

143 British Columbia. 2021 Wildfire Season Summary. Retrieved from:
https://www2.gov.bc.ca/gov/content/safety/wildfire-status/about-bcws/wildfire-history/wildfire-season-
summary

44 Ministry of Public Safety and Solicitor General Emergency Management British Columbia (2022,
March 07). Province adds supports for Lytton’s recovery. Retrieved from:
https://news.gov.bc.cal/releases/2022PSSG0009-000302

145 British Columbia. 2021 Wildfire Season Summary. Retrieved from:
https://www2.gov.bc.ca/gov/content/safety/wildfire-status/about-bcws/wildfire-history/wildfire-season-
summary

146 Hope, E.S.; McKenney, D.W.; Pedlar, J.H.; Stocks, B.J.; Gauthier, S. 2016. Wildfire suppression
costs for Canada under a changing climate. PLoS One 11(8):e0157425
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evacuation events.’¥ In the last 20 years, some Indigenous communities have been
evacuated as many as five times because of wildland fires alone. In 2021, 75 of 217 or 35% of
evacuation events, affected Indigenous communities. This is four times the 20-year average of
49 evacuations per year (2001-2021)."“8 Overall, Indigenous peoples are 30% more likely to
be impacted by wildland fires.4°

Given Canada’s colonial legacy of Federal Reserve Systems and the Residential School
System, oftentimes evacuations for Indigenous people can have heightened social, mental,
and health impacts.'®® The increased health effects include wildland fire smoke exposure that
is associated with the exacerbation of asthma, chronic obstructive pulmonary disease, pre-
mature mortality, and may also be associated with cardiovascular, respiratory, and other
effects. Both First Nations and Métis people have a higher burden of chronic respiratory
diseases compared to the general population, rendering them more susceptible to adverse
health effects.™! 152

Furthermore, evacuation from one’s home community means being relocated to an area
without familiarity-that is, they lack many of the ‘comforts of home’, including language,
cultural/traditional foods, social structure and cohesion, and interactions with the land, leading
to increasingly traumatic evacuations compared to evacuations of other groups.'? This is
particularly true for Indigenous communities who have been evacuated multiple times,
sometimes within the same fire season.'® Indigenous people may also prioritize different land
uses and feel a strong need to protect culturally-sensitive areas (i.e., sacred land, hunting
grounds, trees, landmarks, etc.). Culturally sensitive areas are often a vital part of subsistence
activities, which can face long-term disruption following wildland fire events.

47 Government of Canada, S. C. (2022, September 21). Indigenous population continues to grow and
is much younger than the non-indigenous population, although the pace of growth has slowed. The
Daily - Retrieved from https://www150.statcan.gc.ca/n1/daily-quotidien/220921/dq220921a-eng.htm

148 McGee TK. 2021. Evacuating First Nations during wildfires in Canada. Fire Safety Journal, Fire
Safety Science: Proceedings of the 13th International Symposium, 120: 103120.

149 |bid.

150 Asfaw, H. W., McGee, T. K., & Christianson, A. C. (2020). Indigenous elders’ experiences,
vulnerabilities and coping during hazard evacuation: the case of the 2011 Sandy Lake First Nation
Wildfire Evacuation. Society & Natural Resources, 33(10), 1273-1291.

51 Gershon, A. S., Khan, S., Klein-Geltink, J., Wilton, D., To, T., Crighton, E. J., ... & Henry, D. A.
(2014). Asthma and chronic obstructive pulmonary disease (COPD) prevalence and health services
use in Ontario Metis: a population-based cohort study. PloS one, 9(4), €95899.

52 Bird Y, Moraros J, Mahmood R, Esmaeelzadeh S, Kyaw Soe NM. Prevalence and associated
factors of COPD among Aboriginal peoples in Canada: a cross-sectional study. Int J Chron Obstruct
Pulmon Dis. 2017 Jun 30; 12:1915-1922. doi: 10.2147/COPD.S138304. PMID: 28721036; PMCID:
PMC5501631.

153 Johnston, L. M., Wang, X., Emi, S., Taylor, S. W., McFayden, C. B., Oliver, J. A., & Flannigan, M. D.
(2020). Wildland fire risk research in Canada. Environmental Reviews, 28(2), 164-186.

154 Beverly J.L. and Bothwell P. (2011). Wildfire evacuations in Canada 1980-2007. Nat.

Hazards, 59(1): 571-596.
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Some Indigenous communities have pre-existing socio-economic conditions and
vulnerabilities as a result of colonization, which become exacerbated by wildland fire
emergencies and subsequent evacuations. In addition to the health disparities noted above,
these include: 1) housing (inadequate, unsafe, or overcrowded);'®® 2) a lack of or at least
outdated infrastructure to evacuate; 3) a lack of emergency preparedness, planning and
coordination; and 4) access to basic amenities such as food scarcity or access to clean,
potable drinking water.’®® The remoteness of many of these Indigenous communities added to
the chronic lack of basic amenities and resources, including funding, emergency planning and
preparedness, and critical infrastructures (e.g., airstrip) often makes assistance difficult to
access, further increasing the risk of disaster.'®” 158 159 Al of these factors vary across
Indigenous communities, but nonetheless lead to vulnerabilities when faced with an
emergency event,'60 161162 163

For millennia, Indigenous peoples have used fire for a range of purposes including managing
landscapes, reducing community risks, enhancing food production and hunting conditions,
and for cultural and spiritual purposes.'®* ' Indigenous approaches to wildland fire risk
reduction and emergency management are rooted in Indigenous knowledge and seasonal
practices, a part of a holistic land management and custodial relationship with the land.

55 Belanger, Y. D., Weasel Head, G., & Awosoga, O. A. (2012). Housing and Aboriginal people in
urban centres: A quantitative evaluation.

56 Lori E. A. Bradford, Lalita A. Bharadwaj, Udoka Okpalauwaekwe & Cheryl L.

Waldner (2016) Drinking water quality in Indigenous communities in Canada and health outcomes: a
scoping review. International Journal of Circumpolar Health, 75:1, DOI: 10.3402/ijch.v75.32336

157 Office of the Auditor General of Canada. (2022). Emergency Management in First Nations
Communities. Report 8 — Emergency Management in First Nations Communities — Indigenous
Services Canada (oag-bvg.gc.ca)

158 Scharbach, J., & Waldram, J. B. (2016). Asking for a disaster: being “at risk” in the emergency
evacuation of a northern Canadian Aboriginal community. Human Organization, 75(1), 59-70.

159 Asfaw, H. W., McGee, T. K., & Christianson, A. C. (2020). Indigenous elders’ experiences,
vulnerabilities and coping during hazard evacuation: the case of the 2011 Sandy Lake First Nation
Wildfire Evacuation. Society & Natural Resources, 33(10), 1273-1291.

60 Government of Canada, S. C. (2022, September 21). Indigenous population continues to grow and
is much younger than the non-indigenous population, although the pace of growth has slowed. The
Daily - Retrieved from https://www150.statcan.gc.ca/n1/daily-quotidien/220921/dq220921a-eng.htm

1861 Mottershead, K. D., McGee, T. K., & Christianson, A. (2020). Evacuating a first nation due to wildfire
smoke: the case of Dene Tha'First Nation. International Journal of Disaster Risk Science, 11(3),
274-286.

162 Poole, M. N. (2019). “Like Residential Schools All Over Again”: Experiences of Emergency
Evacuation from the Assin'skowitiniwak (Rocky Cree) Community of Pelican Narrows (Doctoral
dissertation, University of Saskatchewan).

163 Optis, M., Shaw, K., Stephenson, P., & Wild, P. (2012). International perspectives: Mold Growth in
On-Reserve Homes in Canada: The Need for Research, Education, Policy, and Funding. Journal of
environmental health, 74(6), 14-21.

64 Christianson, A.C., Sutherland, C.R., Moola, F. et al. Centering Indigenous Voices: The Role of Fire
in the Boreal Forest of North America. Curr Forestry Rep 8, 257-276 (2022).
https://doi.org/10.1007/s40725-022-00168-9

185 |_ake, Frank K., and Amy Cardinal Christianson. "Indigenous fire stewardship." Encyclopedia of
wildfires and wildland-urban interface (WUI) fires. Cham: Springer International Publishing, 2020.
714-722.
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5.2.3.

Colonization and subsequent discouragement of Indigenous fire management practices have
interrupted the transmission of Indigenous knowledge and its use on the land, resulting in
detrimental effects on land and fire management and the capacity of Indigenous communities
to respond to disaster situations.

Focused Consideration

Indigenous Services Canada may enter into agreements with provinces and territories,
crown corporations or Indigenous organizations for wildland fire management services
required to safeguard and protect First Nations communities on-reserve from wildland fire.
This includes support for on-reserve FireSmart'%6 programs, focusing on enhancing First
Nation partner resiliency through planning, training, and wildland fuel management activities.
Overall, the ability to carry out measures to prevent, mitigate, respond to, and recover from
emergencies such as floods and wildland fires is more reactive than preventative, and First
Nations communities have not been provided the support needed to manage
emergencies. 167

Health impacts from wildland fires

Smoke from wildland fires has been found to be a leading source of air pollution health
impacts in Canada, on par with transportation pollution (see the people impact category
section for wildland fire smoke health burden estimates).®® Exposure to wildland fire smoke,
especially fine particulate matter (PM2.5), has been clearly associated with respiratory
morbidity, including exacerbation of asthma and chronic obstructive pulmonary disease, and
pre-mature mortality. Research on the air pollutants associated with wildland fire smoke have
identified several groups at increased risk, including young children, seniors, people with pre-
existing health conditions such as asthma or chronic obstructive pulmonary disease, and
people of lower socio-economic status. As people living in Canada spend approximately 90%
of their time indoors, infiltration of wildland fire smoke into homes and other indoor
environments can result in a significant impact on indoor air quality and ultimately increase the
risk of health effects.

In a national analysis by Health Canada for 2013-2018, 54 to 240 premature deaths due to
short-term exposure and 600 to 2700 premature deaths due to long-term exposure per year
were attributable to air pollution from wildland fire smoke, as well as many non-fatal

166 hitps://www.firesmartcanada.ca/

167 Office of the Auditor General of Canada. (2022). Emergency Management in First Nations
Communities. Report 8 — Emergency Management in First Nations Communities — Indigenous
Services Canada (oag-bvg.gc.ca)

188 Matz, C.J., M. Egyed, G. Xi, J. Racine, R. Pavlovic, R. Rittmaster, S.B. Henderson, D.M. Stieb
(2020). Health impact analysis of PM2.5 from wildfire smoke in Canada (2013-2015, 2017-2018). Sci
Total Environ 725:138506 doi: 10.1016/j.scitotenv.2020.138506
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5.2.4.

cardiorespiratory health outcomes.'® Over the five years assessed, the economic value of the
population health impacts was estimated at $410 million to $1.8 billion per year for acute
health impacts and $4.3 to $19 billion per year for chronic health impacts. Much of this smoke
health impact occurs at distance from the actual wildland fire itself, thus communities can
experience health impacts even at a distance.

Extreme wildland fire events can also have an immediate and ongoing psychological trauma
for evacuees, emergency service providers, and first responders. Post event research studies
have indicated that children and adolescents exhibit increased incidences of depression and
post-traumatic stress disorders. These impacts are exacerbated in individuals with pre-existing
mental health conditions. Wildland fire events are unique in that effects tend to persist longer
due to prolonged recovery efforts, as a result there are substantial disruptions to day-to-day
life leading to reduced psychological wellbeing.'”°

Environmental impacts

Even if fire is necessary to the health of many Canadian ecosystems, it can have undesirable
impacts when it happens outside of what ecosystems are used to: the “wrong” season, the
“‘wrong” severity, or even the “wrong” ecosystem. These mismatches are becoming
increasingly common with widespread human footprint and climate change, with detrimental
consequences to the resilience of these ecosystems and the biodiversity they harbour. For
instance, it has been shown that the observed increase in fire frequency in parts of the boreal
forest damages its capacity to recover. The meaning of these changes to our ecosystems is
far from being fully understood. "

Furthermore, these ecosystems provide many benefits to Canadians: drinking water, tourism
opportunities, fishing, nice views, spiritual and cultural meanings, hunting ground, etc.72 173

Even fire activity happening in the most natural conditions might still produce some level of
nuisance on the short-term and create challenges to be dealt with by communities,

169 Matz et al. 2020. Health impact analysis of PM2.5 from wildfire smoke in Canada (2013-2015, 2017-
2018). The Science of the total environment, 725, 138506.
https://doi.org/10.1016/j.scitotenv.2020.138506

170 McFarlane, A. C., Clayer, J. R., & Bookless, C. L. (1997). Psychiatric morbidity following a natural
disaster: an Australian bushfire. Social psychiatry and psychiatric epidemiology, 32(5), 261-268.

71 Coop, J. D., Parks, S. A., Stevens-Rumann, C. S., Crausbay, S. D., Higuera, P. E., Hurteau, M. D.,
et al. (2020). Wildfire-driven Forest conversion in western North American
landscapes. BioScience, 70(8), 659-673.

72 _Lamothe, Karl A., Haibin Dong, Oscar E. Senar, Sonja Teichert, Irena F. Creed, David P.
Kreutzweiser, Fiona K. A. Schmiegelow, and Lisa Venier. 2019. “Demand for Nonprovisioning
Ecosystem Services as a Driver of Change in the Canadian Boreal zone.” Environmental Review 27
(1): 106-23.

173 Erdozain, Maitane, Erika C. Freeman, Camille Ouellet Dallaire, Sonja Teichert, Harry W. Nelson,
and Irena F. Creed. 2019. “Demand for Provisioning Ecosystem Services as a Driver of Change in
the Canadian Boreal zone.” The Environmentalist 27 (2): 166—84.
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companies, and governments. Research on tourism suggests that park visitors may be upset
at the sight of fire-scared areas or be worried about active fires and smoke in the
surroundings, hence shifting their destination to unburned sites momentarily.'# Many of these
nuisances can be hard to assess socially and economically, but there is no doubt that they
matter for Canadians.'”®

Understanding wildland fire risk —
who and what is at risk?

Wildland fire risk is measured by considering the likelihood a fire will occur at a given
location, combined with the impact the fire would have if it occurred. Likelihood varies and
depends on unique combinations of fuels, weather, topography, and human activity. Impacts
can be both positive and negative; fire can have detrimental effects on some resources but
have positive effects on others. The complexity and multiple factors required to arrive at an
accurate portrait of fire risk are illustrated in Figure 6.

74 White, E. M., Bergerson, T. R., & Hinman, E. T. (2020). Research note: Quick assessment of
recreation use and experience in the immediate aftermath of wildfire in a desert river canyon.
Journal of Outdoor Recreation and Tourism, 29, 100251.

175 Wright, P. A., Moghimehfar, F., & Woodley, A. (2019). Canadians’ perspectives on how much space
nature needs. Facets, 4(1), 91-104.
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occurrence smoke construction/ | values
probability production Affects property | maintenance Smoke
loss / smoke Affects property | damage
Affects burn Affects ember damage Affects property | loss / smoke
probability density loss / smoke damage Affects
damage business loss
Burn Forest and
probability Forest and ecological Forest and
ecosystem values ecological
Affects sensitivity impacts
evacuations, Affects forest
property loss / Affects forest and ecological
smoke and ecological | impacts
damage,forest impacts
and ecological
impacts
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Risk Controls
Likelihood

Severity /

Exposure

Vulnerability

Education

Public information
Spark arresters
Heat shielding
Power grids

Fire bans

Patrols

Frequency

Fuel management:

Prescribed fire
Mechanical

Fire management:
Pre-attack planning
Detection

Initial attack:
Readiness
Dispatch

Sustained action:

Resource levels /
allocation

Tactics

Fuel clearance
Building controls

Development
plans

Zoning

Escape routes
Area closures
Alerts / warnings
Safety zones
Evacuations
Withdrawals

Emergency /
evacuation
planning

Business
continuity
planning

Construction
/engineering
FireSmart
actions

Ecosystem
management

Land use
planning

Resource
planning

Emergency
services

Health and
social
services

Insurance

Rehabilitation
and recovery
programs

Disaster
financial
assistance

Source: The logic model and table above were developed by Natural Resources Canada to show the different
elements that contribute to overall levels of wildland fire risk, both risk factors and risk controls.

Exposure to wildland fires is potentially high in the wildland-human interface. This refers to
areas where there is a mix of buildings, infrastructure, human activity and flammable land

cover (trees, shrubs, grassland, or other vegetation).'”® The wildland-human interface can be

divided into three distinct types:

1. The wildland-urban interface, where homes and other burnable community structures mix
with wildland fuels;
2. The wildland-industrial interface, where industrial facilities such as electrical plants or oil

and gas refineries mix with wildland fuels; and

3. The wildland-infrastructure interface, where roads, transmission lines, bridges, and other
infrastructure mix with wildland fuels.

Across Canada, the wildland-human interface accounts for 32.3 million hectares of land, with
the largest areas located in Quebec, Alberta, Ontario, and British Columbia. Approximately
96% of Canadian communities have some areas of wildland-urban interface.

Dense urban centers where most of the population lives are generally not directly exposed to
wildland fires, unlike remote communities in Canada. Urban centers overlap less frequently
with wildland fuels but their high population and building densities mean greater impacts and

176 Johnston, L.M, Flannigan, M.D (2018). Mapping the Canadian wildland fire interface areas. CSIRO
Publishing. https://cfs.nrcan.gc.ca/publications?id=38282
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losses when fires do occur. In contrast, settlements in northern Canada tend to overlap more
frequently with wildland fuel sources and experience more frequent fire events. Many of
Canada’s industrial sites and much of its infrastructure, such as hydroelectric facilities and
power lines, are located in remote northern areas. Disruptions to these facilities have wide-
ranging impacts as seen in 2013, when the Eastmain fire within the La Grande hydroelectric
complex in northwestern Quebec caused widespread power outages as far as Montreal, more
than 800 km away.

Canadians rely on the many benefits provided by natural areas for their well-being and
lifestyle.'” 78 These ecosystem services — also called nature’s contribution to people —
provide us with drinking water, timber, recreational areas, clean air, and much more. Wildland
fires, despite their critical role in maintaining ecosystems’ health, can impair the supply of these
benefits.'”® 180181 Even for a short period of time, those impairments can add new challenges to
the capacity of communities to respond to wildland fire emergencies and to the aftermath of
catastrophes. Risks to ecosystem services shall thus receive larger attention. 82 183

Understanding risk drivers —
how is wildland fire risk changing?

The risk that wildland fires pose to people, infrastructure and the environment is increasing
due to numerous factors such as climate change, changes in land use and land management
practices, and shifts in population size and density. The result is that wildland fires in many
regions are also changing — regions that did not previously experience wildland fires now are

177 Erdozain, Maitane, Erika C. Freeman, Camille Ouellet Dallaire, Sonja Teichert, Harry W. Nelson,
and Irena F. Creed. 2019. “Demand for Provisioning Ecosystem Services as a Driver of Change in
the Canadian Boreal zone.” The Environmentalist 27 (2): 166—84.

78 Mitchell, Matthew G. E., Richard Schuster, Aerin L. Jacob, Dalal E. L. Hanna, Camille Ouellet
Dallaire, Ciara Raudsepp-Hearne, Elena M. Bennett, Bernhard Lehner, and Kai M. A. Chan. 2021.
“Identifying Key Ecosystem Service Providing Areas to Inform National-Scale Conservation
Planning.” Environmental Research Letters: ERL [Web Site] 16 (1): 014038.

179 Dhar, Amalesh, Lael Parrott, and Scott Heckbert. 2016. “Consequences of Mountain Pine Beetle
Outbreak on Forest Ecosystem Services in Western Canada.” Canadian Journal of Forest Research.
Journal Canadien de La Recherche Forestiere 46 (8): 987— 99.

180 Bartels, Samuel F., Han Y. H. Chen, Michael A. Wulder, and Joanne C. White. 2016. “Trends in
Post-Disturbance Recovery Rates of Canada’s Forests Following Wildfire and Harvest.” Forest
Ecology and Management 361 (February): 194-207.

81 Robinne, Francgois-Nicolas, Dennis W. Hallema, Kevin D. Bladon, and James M. Buttle. 2020.
“Wildfire Impacts on Hydrologic Ecosystem Services in North American High-Latitude Forests: A
Scoping Review.” Journal of Hydrology 581 (February): 124360

82 Schroter, M., C. Kuhlicke, J. Forster, and C. Baessler. 2019. “The Risk to Ecosystems and
Ecosystem Services: A Framework for the Atlas of Ecosystem Services.” Atlas of Ecosystem.
https://link.springer.com/chapter/10.1007/978-3-319-96229-0 1.

183 Thom, Dominik, and Rupert Seidl. 2016. “Natural Disturbance Impacts on Ecosystem Services and
Biodiversity in Temperate and Boreal Forests.” Biological Reviews of the Cambridge Philosophical
Society 91 (3): 760-81.
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5.4.2.

at increasing risk, whereas other regions where wildland fires previously occurred, the risk
may increase or decrease.

Climate change

The impacts of climate change on wildland fires are already being felt and are expected to
cause a dramatic increase in the variation and extremes in fire-conducive weather. Nationally,
climate change is creating longer fire seasons and contributing to the increased intensity,
frequency, and size of wildland fires, regardless of the ever-increasing effectiveness of fire
suppression tactics. Risks of wildland fires are projected to increase as a result of multiple
climatic conditions such as rising temperatures, decreasing soil moisture, increasing arid
conditions, frequent lighting storms and decreased water availability. 184 185 186

Longer fire seasons demand that fire resources be ready earlier in the season and deployed
later — lengthening the time resources need to be available. This, combined with the potential
for elevated fire activity across multiple regions at the height of the fire seasons, routinely
stretches national wildland fire management agencies and resources beyond capacity.
Experts predict that climate change will transition Canada into a different relationship with fire,
where what is now considered high fire season activity becomes the new average for wildland
fire activity as these fire-prone conditions increase across Canada.

Land-use and forest management practices

Decades of wildland fire suppression approaches such as discouraging cultural burning and
attacking low-intensity fires around communities has likely altered the forest composition in
Canada’s boreal forests, leading to the accumulation of older forest stands that are prone to
cause fast-spreading, high intensity wildland fire events. As a result, suppression policies are
increasing the flammability in the wildland-urban interface and disrupting the natural
restorative function of fire in the forest.'8”

Changes in land use and land management practices such as building plantations on former
agricultural lands, replanting with different species and deforestation have altered vegetation

84 Wang, X., Thompson, D. K., Marshall, G. A., Tymstra, C., Carr, R., & Flannigan, M. D. (2015).
Increasing frequency of extreme fire weather in Canada with climate change. Climatic Change,
130(4), 573-586.

185 Flannigan, M. D., Logan, K. A., Amiro, B. D., Skinner, W. R., & Stocks, B. J. (2005). Future area
burned in Canada. Climatic change, 72(1), 1-16.

186 Parisien, M. A., Parks, S. A., Krawchuk, M. A., Flannigan, M. D., Bowman, L. M., & Moritz, M. A.
(2011). Scale-dependent controls on the area burned in the boreal forest of Canada, 1980-2005.
Ecological Applications, 21(3), 789-805.

187 |bid.
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and fire dynamics, increasing the overall wildland fire risk.'8 In some cases, land-use
changes can act as a source of wildland fire ignition due to buildup of forest debris after
logging. Thus, there is a need for a more holistic approach to wildland fire management that
emphasizes prevention and mitigation to reduce wildland fire risk on communities.

Changes in population size and density

There are several demographic trends that have been associated with wildland fire activity
and the occurrence of disasters. For example, urban sprawl (greater numbers of people living
in rural/semi-rural areas adjacent to cities), demand for rural recreation property and natural
resources, expansion of critical infrastructures, changes in fire ignition patterns and population
growth in isolated communities, have all increased the number of people and industries in
forested areas that may be impacted by wildland fires.

A recent study evaluated the wildland fire exposure for the 4 million people living currently
within the wildland-urban interface and explored how this exposure will evolve throughout the
century. This research indicates that about 10% of the wildland-urban interface is currently
submitted to high fire exposure, and that this proportion could double by the end of the century
under the pressure of climate change. Considering the projected increase in population
density, as well as the related further encroachment of built-up areas into forested lands, we
can expect to see more tragic situations for Canadian communities. The study also revealed
that many critical industrial sites are in regions where fire activity is projected to increase the
most over the next decades in Canada. These findings highlight significant, upcoming
challenges to policies and planning for both land development and fire management.

Canada’s population is also getting older, where there is a greater number of seniors than
children and adolescence. There is also a growing desire for the aging society to stay in their
own homes as they age, a concept called “aging-in-place.” By 2026, experts predict'®® that the
number of adults aged 65 years and above could reach between 9.9 and 10.9 million.

This older adult population disproportionately lives in rural areas, and, as a result, are more
likely to be vulnerable and require assistance during wildland fire evacuations. Understanding
the spatial distribution of the aging society and related vulnerabilities will help wildland fire
management agencies better prepare and plan for disasters.®

188 United Nations Environment Programme. (2022) Spreading like Wildfire: The rising threat to
extraordinary landscape fires._https://www.unep.org/resources/report/spreading-wildfire-rising-threat-
extraordinary-landscape-fires

189 https://www150.statcan.gc.ca/n1/pub/91-520-x/2010001/aftertoc-aprestdm1-eng.htm

90 Parisien, M. A., Barber, Q. E., Hirsch, K. G., Stockdale, C. A., Erni, S., Wang, X., ... & Parks, S. A.
(2020). Fire deficit increases wildfire risk for many communities in the Canadian boreal forest.
Nature communications, 11(1), 1-9.
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5.5.

Indigenous Considerations

Many Indigenous communities experience disproportionate wildland fire risk, which may
increase in impact as these communities increase in population. Growing populations living in
remote and isolated locations — which is where many Indigenous communities reside — may
be at increased risk of wildland fire smoke exposure due to proximity and frequency of fire
events and increasing persons, property and assets that may be potentially impacted.
Indigenous communities have been growing at rates up to four-times faster than the non-
Indigenous Canadian population.'' A recent study on Exposure of the Canadian wildland—
human interface and population to wildland fire, under current and future climate conditions %2
found that 32.1% of First Nation communities on-reserve live near or within forested areas that
are at risk of experiencing a wildland fire.'%3

NRP wildland fire risk assessments'*

Wildland fire scenarios for the National Risk Profile (NRP) risk assessments were developed
by wildland fire experts within the Canadian Forest Service, and also relied on data including
insights gained from probabilistic modelling results. Five wildland fire scenarios were
developed where direct and indirect economic loss was assessed as follows: two at

$80 million, 1 at $800 million, 1 at $8 billion, and 1 at $80 billion. '%°

For each scenario, a narrative was constructed describing the onset, increasing intensity,
and trajectory of a wildland fire. Scenario locations include central Newfoundland, northern
Ontario, southwest Alberta, southwestern Quebec and southeastern British Columbia. The
severity and scope of each event was scaled according to the associated average annual
loss value. As is the case in all large impactful wildland fires, the wildland fires in each of
these scenarios escaped initial suppression efforts. Demographic information, descriptions
of the local response, exposure, and vulnerability were included to aid in participant
assessments. Finally, the anticipated future effects of climate change, population density,
and demographics were estimated.

91 McGee, T. K., Nation, M. O., & Christianson, A. C. (2019). Residents’ wildfire evacuation actions in
Mishkeegogamang Ojibway Nation, Ontario, Canada. International journal of disaster risk reduction,
33, 266-274.

192 https://cdnsciencepub.com/doi/full/10.1139/cjfr-2020-0422

198 Sandy Erni, Lynn Johnston, Yan Boulanger, Francis Manka, Pierre Bernier, Brian Eddy, Amy
Christianson, Tom Swystun, and Sylvie Gauthier. Exposure of the Canadian wildland—human
interface and population to wildland fire, under current and future climate conditions. Canadian
Journal of Forest Research. 51(9): 1357-1367. https://doi.org/10.1139/cjfr-2020-0422

194 This section of the report features the responses and perspectives shared by participants during the
NRP Risk Assessment process in 2021.

195 For more information, please refer to Annex C: Risk Assessment Methodology.
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NRP risk assessment participants assessed the consequences of wildland fires across five
impact categories: people, economy, environment, government, and social. The results of
this assessment are summarized below. Additional information — drawn from the broader
literature on wildland fires — has also been incorporated. The complete risk assessment
results can be found in Figure 7.

Figure 7: NRP risk assessment scorecard: wildland fires

Total average risk = Likelihood x Average consequence
Total average risk rating range: 8.4-16.0

Total average future trend: 1 Significant increasing

Total average confidence: Medium

Table 7a: Likelihood assessment — present day

g
= = O = = q =
U U PDLO d U D DOC

Minor (2) 80 (Gander)

Minor (2) 80 (Ontario)

Moderate (3) 800 (British Columbia) High
Major (4) 8,000 (Alberta) Moderate
Catastrophic (5) 80,000 (Québec) High
Average likelihood High

Table 7b: likelihood assessment — future lens

Risk drivers Future trend Average Explanation
score
Climate Change 1 Significant 4.6 Climate change is creating a longer fire
Increasing season and exacerbating the conditions
Population 1 Significant 4.4 that lead to increased wildland fire
density increasing

activity. Expected growth of the
wildland-urban interface increases

Demographics 7 Moderate 3.8

increasin
! ik exposure and risk. Currently, 80% of

Indigenous communities are located in
wildland fire prone areas.

19 See the Economy consequence rating scale in Annex C: Risk Assessment Methodology.

National Risk Profile — Hazard: Wildland fires 77



Table 7c: Consequence Assessment

Impact Consequence | Rating Explanation Confidence'’
category type range
People Fatalities and 2.5-5.0 Up to 7,600 people affected Medium
injuries due to wildland fire fatalities,
injuries, psychosocial trauma,
and smoke exposure.
Economy Direct and 2.0-5.0" | Income loss, business AAL Values
indirect loss disruption, production
decline, agriculture loss,
evacuation costs, insurance
loss, and restoration activities
range from $79M to
$79B+.1%°
Environment | GHG, water 2.0-4.0 Environmental threats include | Low
quality, air air pollutants, water quality,
quality, greenhouse gas emissions,
eco-systems, and animal habitat
species, flora, destruction.
and fauna
Government | Ability to 20 Minor impacts include Medium
govern, maintaining trust and
reputation, and transparency across levels of
influence government. Crisis

management demands
coordinated and effective
response.

97 The confidence column reflects participants’ average level of confidence in the scores they provided
within the risk and capability assessment process, based on their level of familiarity with each impact
category or capability. The participants were subject-matter experts and included representatives
from multiple orders of government, Indigenous organizations/communities, as well as the academic,
non-governmental and private sectors.

198 AAL values, based on economic loss data, were used to assess economic risk. The remaining
Rating Range results reflect participant input.

199 See the economy consequence rating scale in Annex C: Risk Assessment Methodology for an
explanation of the cost range.
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Impact Consequence | Rating Explanation Confidence'’
category type range
Social Displacement 1.5-3.0 Displacement may Medium

and social moderately impact regional

cohesion communities as a result of

evacuation orders. Reduced
access to supports,
community networks, and
cultural significant elements
are anticipated.

5.5.1. Findings: people impact category

The wildland fire scenarios were in the range of minor to catastrophic on the people
consequence rating scale (Annex C: Risk Assessment Methodology).

Wildland fires impact life and health outcomes for Canadians, including mental health and
psychosocial wellbeing. Acknowledging the disproportionate impacts within emergency plans
that take into account different needs, is critical to reducing fatalities and injuries. For instance,
some population groups are at higher risk, including Indigenous communities, children, the
elderly, and people with a disability. First responders are at heightened risk of mental health
impacts in a disaster situation. Direct disaster experience is associated with increased stress
and trauma, even in the long term. Human-origin fires create additional strain on communities
due to the lack of predictability.

Health systems and access to health supports in remote communities, are often at risk during
a wildland fire event — especially in cases where there is single road access or loss of power.
Water systems can be tainted by wildland fire smoke, posing additional health issues.

As noted earlier in this report, the 2020 health impact analysis of air pollution from wildland fire
smoke in Canada (for the years 2013-2018), estimated 54-240 premature deaths per year
from short-term exposure and 570-2500 premature deaths per year from long-term exposure,
as well as many cardiorespiratory morbidity outcomes.?%° 29! From this analysis, the estimated
value of the health impacts of short-term exposure to wildland fire smoke was $410 million to
$1.8 billion per year, and the health impacts of long term exposure were estimated at between

200 Matz, C. J., Egyed, M., Xi, G., Racine, J., Pavlovic, R., Rittmaster, R., Henderson, S. B., & Stieb, D.
M. (2020). Health impact analysis of PMzs from wildfire smoke in Canada (2013-2015, 2017-
2018). The Science of the total environment, 725, 138506.
https://doi.org/10.1016/j.scitotenv.2020.138506

201 |bid.
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$4.3 to $19 billion per year. Analysis shows that appreciable health impacts occur thousands
of kilometers away from wildland fire activity, due to the long-range transport of smoke.

To protect health during a smoke event, it is important to maintain good indoor air quality.
This requires an understanding of pollutants of concern, and the steps that can be taken to
control exposure levels (such as reducing infiltration of pollutants from outdoors during
wildland fire events and using a clean, good quality air filter — for example, high efficiency
particulate air (HEPA) filters — in your ventilation system).202

Findings: economy impact category

The five wildland fire scenarios were developed where direct and indirect economic loss was
assessed. Two scenarios are assessed at $80 million, 1 scenario at $800 million, 1 scenario
at $8 billion, and 1 scenario at $80 billion (See Figure 7).

This places the scenarios in the range of minor to catastrophic on the economy
consequence rating Scale (Annex C: Risk Assessment Methodology).

Both direct and indirect economic losses were considered when assessing the impact of
wildland fires on the economy. Direct economic losses include immediate economic damage
such as the monetary value of damaged or destroyed infrastructure. Indirect economic losses
include reductions or contractions in the economy which result from direct damage (e.g., loss
of agricultural revenue because of damaged crops and lost livestock). Infrastructure reliant on
electrical poles, or structures in forested areas without a sufficient fire break around them, are
particularly vulnerable to damage, potentially causing economic loss through power outages.

Agricultural lands, including Indigenous traditional lands, can be rendered unusable long after
fires have been suppressed and have multiple profound effects on the quality of life. Green-
space based industries may be damaged causing further interruptions and limiting growth.
Mobile homes often store fuel underneath the home, increasing vulnerability and risk.

Socio-economic standing and access to insurance also affect how different groups experience
economic impacts. Some remote communities are largely employed by a single sector; if that
industry or company is incapacitated, the community may experience long lasting economic
impacts. Many wildland-fire-prone areas rely upon temporary workers, particularly tourism
zones. Temporary workers often do not return following major disaster events; this can cause
systemic risks including employee shortages and business closures.

202 For more information on the impacts of wildland fire smoke and approaches to manage them, please
refer to the following webpage: https://www.canada.ca/en/health-
canada/services/publications/healthy-living/wildfire-smoke-health.html
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5.5.4.

Other economic interruptions can stem from supply chain and road interruptions. Because
many communities rely on single roads, damage to that road can interrupt the flow of goods,
and these routes are often used by the lumber industry for the shipment of lumber resources
which are critical to the country and economy.

Findings: environment impact category

The wildland fire scenarios were in the range of minor to major on the environment
consequence rating scale (Annex C: Risk Assessment Methodology).

Unplanned wildland fires contribute to air pollution and short-term increases in greenhouse
gas emissions. They can also threaten the survival of at-risk plants and animals and disrupt
the long-term migration patters of other animal species.

Damage to industrial sites and infrastructure create air and water quality issues especially in
remote regions where water processing systems are reliant on wood structures. Additionally,
water quality might be impacted by the deposition of soot, the degree of ash and debris, and
the erosion of burned soils. This is particularly important as health inequities often render
Indigenous peoples, children, elderly people, and people with pre-existing respiratory
conditions, more vulnerable to such events. Small community drinking water systems display
more vulnerability factors due to financial, power, and staff struggles; many Indigenous
communities may be facing compound risks given existing water supply issues (e.g., multi-
year boil water advisories). Air quality issues driven by smoke can linger for lengthy amounts
of time in dry conditions or if smoke lingers in buildings’ air circulation systems.

Severe fires can also affect soil structure and biodiversity because of heat and combustion of
organic matter, thereby leading to a decrease in water infiltration capacity and an increase in
erodibility. When combined with intense precipitation or snowmelt, this often leads to higher
erosion and higher runoff rates resulting in downstream flash flood and debris flow hazards
(cascading hazard).

Findings: government impact category

The wildland fire scenarios were in the range of minor on the government consequence
rating scale (Annex C: Risk Assessment Methodology).

Assessments examined the extent to which governments are perceived as prepared, ready,
and able to respond, and to provide material support to cover losses. Reputation and
influence refer to both domestic and international perceptions of the federal and other orders
of government, during and after disaster events. Participants assessed these consequences,
on average, as minor with short-term political and reputational impacts. The absence of an
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emergency plan, unsatisfactory response rate, and failing to provide timely compensation for
damages negatively impacts public trust and confidence. Reputational impacts may be
especially high when wildland fires result in higher numbers of fatalities.

The nature and logistics of evacuations can also pose challenges, particularly if the population
is displaced to far-away locations with limited tracking. Many evacuees do not return, following
an event which can erode the jurisdiction’s ability to offer core services.

Many wildland-fire-prone areas are also tourism hubs which may exacerbate language
barriers during an evacuation. Additionally, many residences in fire-prone zones are
secondary homes, creating additional logistical difficulties in evacuation and recovery efforts.

Findings: social impact category

The wildland fire scenarios were in the range of limited to moderate on the social
consequence rating scale (Annex C: Risk Assessment Methodology).

Participants assessed the magnitude and duration of displacement as well as the impacts on
social cohesion. In terms of displacement, the minor to moderate consequences indicates
that, on average, wildland fires are expected to result in a minor to moderate portion of a
region being evacuated, sheltered-in-place, or stranded.?’® Minor to moderate impacts on
social cohesion can include reduced access to supports and networks, damage to objects of
cultural significance, and a minor to moderate increase in negative social behaviours such as
alcoholism, looting, or family violence. These consequences would primarily be felt at the local
level (closest to disaster events), with the potential for some regional impacts.

Evacuations have a direct psychological/mental health and possible physical/health impact on
individuals’ physical and mental wellbeing. This was indicated by participants in the NRP risk
assessment process as well as a key message from the Canadian Dialogue on Wildland Fire
and Forest Resilience: What We Heard Report?**. The report found that there are very high
levels of stress associated with removing people from their social support structures and
exposing them to dislocation, economic upheaval and the many social risks of cities. This is

especially true for communities that are evacuated regularly, such as many Indigenous
communities. These communities are sometimes displaced from their home communities for
long stretches of time, which may affect community members’ access to social supports and
relationships.

203 Awareness of the effects of evacuation on different peoples, facilitates the development of
evacuation plans that meets the needs of, and mitigates, the negative consequences of disasters.

204 hitps://www.ccfm.org/releases/canadian-dialogue-on-wildland-fire-and-forest-resilience-what-we-
heard-report-spring-2022/
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5.6.

Furthermore, evacuations and related stress are often further exacerbated by the nature of
evacuations, in some situations, communities must be first evacuated by boat to another
nearby community before they are able to be evacuated by plane due to lack of road access
or airport facilities.

Wildland fire capability assessment highlights

The goal of effective wildland fire management is to effectively learn to live with fire which
involves reducing the likelihood of a wildland fire to turn into a disaster, while ensuring that
wildland fires keep their ecological role within Canadian landscapes. The development of the
NRP has been an important mechanism for consolidating capability assessments focused on
representative engagement. Targeted capability assessment seeks to better understand the
ability of Canadian communities and jurisdictions to prepare for fires, adapt to changing risk
environments, and recover from disruptions.

In 2021-22, NRP capability assessment participants were engaged to:

¢ Identify baseline levels of capability across Canada;

o Establish targeted levels of capability;

o Determine existing gaps between the baseline and target capability; and

e Build capacity and resilience. (See Annex D: Capability Assessment Methodology)

Based on this assessment, thirty-two capabilities from the Canadian Core Capabilities List
(CCCL) were assessed by NRP capability assessment participants in relation to the
wildland fire scenarios. Fifteen capabilities were assessed as having minor shortfalls
and fifteen as having serious shortfalls. Additionally, nineteen capabilities were
assessed as having a significant gap — between current and desired state — of 1.5 or
higher (on a scale of 1 to 5). Six of these had gaps of 2 or higher. The complete capability
assessment results are below in Figure 8: Capability score card — wildland fire.
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Figure 8: NRP capability scorecard: wildland fire

Baseline versus Target
Average baseline: 3.1

Average target: 4.5

Average gap: 1.4

Total average confidence: Low

Table 8a: Wildland fire: Priority area 1: Enhance whole-of-society collaboration and
governance to strengthen resilience

Core capability Confidence® | Baseline | Target | Gap
\(I:Vi(;ll_el;f-Society Interoperability L 3.5 4.6 1.1
\(I:Vi(;ll_eif-Society Governance Lou 2.9 4.4 1.5
\(I:V(i;\(;:_e?;f-Society Collaboration = 3.5 4.6 1.1
I(;(;E;Lei:c)us Collaboration HEelim 2.8 4.3 1.5

Table 8b: Wildland fire: Priority area 2: Improve understanding of disaster risks in all
sectors of society

Core capability Confidence Baseline Target Gap
CCCL 5: )

Risk Assessments Medium 2.8 4.4 1.6
CCCL 6:

Intelligence Information Medium 4.0 5.0 1.0
Sharing?®

CCCLT: Hazard- Monitoring Medium 31 48 17
and Early Warning

CCCL 8: Public Information Low 29 43 14

and Awareness

205 The confidence column reflects participants’ average level of confidence in the scores they provided
within the risk and capability assessment process, based on their level of familiarity with each impact
category or capability. The participants were subject-matter experts and included representatives
from multiple orders of government, Indigenous organizations/communities, as well as the academic,
non-governmental and private sectors.

206 | ow participant return rate (8 responses or less).
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Table 8c: Wildland fire: Priority area 3: Increase focus on whole-of-society disaster

prevention and mitigation activities

Core capability Confidence Baseline Target Gap
CCCL 9:

Critical Infrastructure Resilience L S 4.1 0.8
CCCL 10:

Property Resilience Low 2.6 4.6 2.0
CCCL 11:

Public Infrastructure Resilience =S ZE 4.4 1.5
CCCL 12:

Emergency Management Medium 29 4.4 1.5
Planning

CCCL 1.4: Structural Risk Low 26 45 19
Reduction Measures

CCCL 1.5: Non-Structural Risk Low 07 45 18
Reduction Measures

Gl et Low 25 4.4 1.9

Environmental Risk Reduction

Table 8d: Wildland fire: Priority area 4: Enhance disaster response capacity and

coordination and foster the development of new capabilities

Core capability Confidence Baseline Target Gap
CCCL 17:
Emergency Public Alerting Low 3.9 4.6 0.7
CCCL 18: Emerqency Evacuation Low 28 48 20
and Transportation
CCCL 20: Specialized Response - Low 35 45 10
Search and Rescue
CCCL 23: Specialized Response - .
Wildland fire Interface Medium 3.3 4.8 15
CCCL 24:
Public Health / Medical Services Low 3.0 5.0 2.0
CCCL 25: )
Operational Coordination Medium 3.0 5.0 2.0
CCCL 26: .
Operational Communications?”’ Medium 3.0 5.0 2.0
207 | ow participant return rate (8 responses or less).
National Risk Profile — Hazard: Wildland fires 85



Core capability Confidence Baseline Target Gap

CCCL 28: - Low 3.2 5.0 1.8
Emergency Logistics

CCCL 29: . . Low 3.1 42 1.1
Emergency Social Services

CCCL 31: .

Training and Education el ZE 45 16
CCCL 32: Medium 28 4.1 13
Exercising

CCCL 33:

Critical Infrastructure Restoration =S e 45 2.0

Table 8e: Wildland fire: Priority area 5: Strengthen recovery efforts by building back
better to minimize the impacts of future disasters

Core capability Confidence Baseline Target Gap
CCCL 34:

Psychosocial Health Low 3.0 4.4 1.4
CCCL 35:

Environmental Restoration Low 3.2 3.8 0.6
CCCL 36:

Cultural Restoration?°® Low 5.0 3.0 2.0
CCCL 37: - . » —
Economic Recovery

CCCL 38:

Property Recovery Low 2.7 4.4 1.7

5.6.1. Gaps in wildland fire resilience

Gaps identified in Canada’s resilience to wildland fire risk relate to the following three priority
areas under Canada’s Emergency Management Strategy:

Priority 1: Enhance whole-of-Society collaboration and governance to strengthen resilience
e Canada lacks a standardized National methodology for wildland fire risk assessments
across jurisdictions that is consistent with the NRP.
e Current land development, industrial, and infrastructure planning processes often do not
take wildland fire risks into consideration.
o There is a lack of integration of climate change and wildland fire adaptation in best
practices, standards, and building codes.

208 | ow participant return rate (8 responses or less).
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Priority 2: Improve understanding of disaster risks in all sectors of society

There is a lack of general awareness of wildland fire risks among all Canadians and a
much deeper understanding among citizens living in, or visiting moderate- to high-risk
wildland fire communities of possible socio-economic effects (including physical, social
and mental), effects on important ecosystem elements (such as carbon stocks, species at
risk, water, vegetation, and soil), and effects on critical community infrastructure (such as
water and waste treatment facilities).

There are gaps in community-level outreach and engagement to increase awareness of
wildland fire smoke and its impact on health.

Wildland fire modelling data is not readily available to Canadian municipalities, companies
and to individual Canadians in a manner that informs risk awareness and mitigation.

Priority 3: Increase focus on whole-of-society disaster prevention and mitigation

National collaborations and partnerships - The complexity of wildland fire risk calls for
multiparty and multidisciplinary approaches to support the adoption of prevention,
mitigation, and adaptation practices. This includes fostering linkages between disciplines
and sectors traditionally outside of the wildland fire community - incorporating a whole-of-
society approach - such as infrastructure, insurance, finance, architects and builders,
regulators and planners and healthcare.

Knowledge, tools and traditional approaches - The continued development of the ‘next
generation’ of knowledge, tools, training, and specialized all-hazards expertise is vital to
enhancing capacity for disaster resilience. The adoption of science-based toolkits,
assessments, and instruments can enhance capacities of wildland fire management
agencies and organizations to better support community level prevention and mitigation
activities. There are gaps in wildland fire management tools and technologies that foster
increased situational awareness as well as wildland fire prediction and remote sensing to
enhance early warning systems for communities and wildland fire management agencies.
Building collaborative mechanisms for western science and Indigenous knowledge is key.
Recognizing and inclusion of Indigenous peoples in joint decision-making, integrating
traditional approaches, methods and diverse Indigenous knowledge is important to
transform wildland fire management practices in Canada.

Forest and land management practices - Current industrial, land and infrastructure
planning processes often do not take wildland fire risks into consideration. There is value
in strategic consideration on how critical infrastructure is integrated within Canada’s
forests (e.g., ensuring power structures have sufficient fire break). Increased capacity for
proactive prevention and mitigation efforts are needed, including landscape management,
building fire breaks, conducting prescribed burns, and harvest practices. This includes
research to further develop the National Guide for Wildland-Urban Interface and
supporting effective forest management and adaptive forestry solutions that help reduce
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wildland fire risk as well as align with Canada’s climate change adaptation approaches
and goals. Incorporating climate data in anticipatory strategies to better understand how to
adapt, eliminate, and reduce the risk of disasters using nature-based solutions or
engineered use of natural resources would be helpful.

¢ Indigenous peoples’ inclusion and traditional approaches, methods and diverse Indigenous
knowledge are not effectively integrated in current wildland fire management practices.

¢ Alignment of forest management and forestry solutions with Canada’s climate change
adaptation approaches and goals is at a nascent stage and significant gaps exist. For
example, the absence of climate data in anticipatory strategies undermines efforts for
adapting, eliminating and reducing wildland fire risk through nature-based solutions or
engineered use of natural resources.

5.7. Moving forward

There will always be wildland fires in our forests and landscapes. The path forward
involves learning to live with wildland fires and collectively prepare for, prevent, and
mitigate potential impacts.

The Government of Canada has made several recent strategic investments specific to

wildland fire resilience, using a whole of society approach, including support for the

following initiatives:

e Scientific research, modernizing national wildland fire information and decision-support
systems, and risk frameworks through the NRP. This includes funding for Indigenous
knowledge in fire management;

e The National Guide for Wildland-Urban Interface Fires?® to mitigate the growing risk of
damage and loss due to wildland-urban interface fires by improving the resilience of
buildings, infrastructure and communities to wildland fire;

¢ Wildland fire risk mapping in northern Canada to allow for better quantification of fire risk
and support enhanced wildland fire preparedness and suppression activities;

¢ Canadian Interagency Forest Fire Centre’s expanded mandate (inclusion of prevention
and mitigation) and responsibility for the FireSmart program;

¢ Increase wildland fire management capacity in Canada’s national parks;

e Support efforts for wildland fire mitigation, response, and monitoring, which includes
funding to help provinces and territories procure firefighting equipment, train additional

209 https://nrc-publications.canada.ca/eng/view/object/?id=3a0b337{-f980-4 18f-8ad8-6045d1abc3b3
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firefighters, including from Indigenous communities, and incorporate Indigenous
knowledge in fire management; and

¢ Develop the world’s first purpose-built operational satellite system for monitoring wildland
fires: WildFireSat.?'°

Through the federal government, a diverse array of tools is available to support informed
decision-making around wildland fire smoke, including:
e Monitoring of current air quality conditions and forecasting of wildland fire smoke;

¢ Air quality and wildland fire smoke alert systems and messaging, including current and
forecast information for both the general public and groups at higher risks, especially
during periods of elevated wildland fire smoke exposure (e.g., Air Quality Health Index?'");

o Additional targeted automated and on-demand smoke dispersion simulations designed to
supply forecasts at spatial resolutions that support local operational emergency
management systems (e.g., federal Government Operations Centre, community
Emergency Management Organizations?'?);

¢ Guidance on reducing exposure to wildland fire smoke for individuals (e.g., best practices
to maintaining indoor air quality during wildland fire smoke events, whether that is
appropriate use of existing heating, ventilation, and air conditioning systems or other steps
such as information on portable air cleaners);

¢ Guidance for public health and emergency response authorities (e.g., implementable best
practices for cleaner air shelters); and,

¢ Intragovernmental coordination and response to ensure consistency of approaches and
efficient engagement with representative stakeholders and partners.

Transforming wildland fire management, science, data and innovation will be key. The
Canadian Forest Service along with partners have made efforts to prepare for a future of
bigger, more intense, and more complicated wildland fire events — including identifying
knowledge gaps and priority research.

210 hitps://www.asc-csa.gc.ca/eng/satellites/wildfiresat
211 hitps://www.canada.ca/en/environment-climate-change/services/air-quality-health-index/about.html
212 |pid.
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The Blueprint for Wildland Fire Science in Canada (2019-2029)2'3 identifies work needed on
six science themes:

e Understanding fire in a changing world

Recognizing Indigenous knowledge

Building resilient communities and infrastructure

Managing ecosystems

Delivering innovative fire management solutions

¢ Reducing the effects of wildland fire on Canadians

The Canadian Council of Forest Ministers has also endorsed their Wildland Fire Management
Working Group’s 2021-2026 Action Plan.2' This Action Plan details the steps to achieve a
bold, new future for wildland fire management in Canada by 2030, including the necessary

steps for shifting the focus of wildland fire management from forestry centric to a whole-of-
society perspective. This refocus can help enable all orders of government, Indigenous
peoples, all sectors and individuals to participate and coordinate efforts for effectively living
with wildland fire through prevention, mitigation, preparedness, response and recovery.

In February 2022, the Canadian Council of Forest Ministers held five national roundtables as
part of the Canadian Dialogue on Wildland Fire and Forest Resilience?'® to address the need
for enhanced collaboration to advance whole-of-society adaptation and wildland fire resilience
efforts. The Canadian Dialogue brought together close to 100 participants from diverse

sectors to identify priorities, needs, and opportunities related to wildland fire prevention and
mitigation. Indigenous participants underlined the need to recognize Indigenous governments’
expertise during emergencies linked to wildland fire and other hazards. This includes being
part of the emergency response as experts who can share their knowledge of the local
landscape with responders. This approach also includes incorporating Indigenous knowledge
and seasonal practices into wildland fire management practices and planning, as well as
ensuring that Indigenous values are part of short- and long-term wildland fire resilience
strategies. Given that wildland fire is a national issue that expresses itself differently in
different regions of the country, local contexts, governance systems, and practices, need to be
carefully considered, avoiding a “one size fits all” single strategy to meet diverse needs.

213 https://cfs.nrcan.gc.ca/publications?id=39429

214 hitps://www.ccfm.org/releases/wildland-fire-management-working-group-action-plan-2021-2026/

215 hitps://www.ccfm.org/releases/canadian-dialogue-on-wildland-fire-and-forest-resilience-what-we-
heard-report-spring-2022/
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5.7.1.

In addition to this ongoing federal work to address the growing risks of wildland fire, new
evidence from wildland fire risk assessments is also an evolving base of knowledge that is
supporting our preparedness and response. An area that requires particular focus is the
wildland fire-urban interface where wildland fires pose a significant threat to human
communities, whether directly by damaging built structures, causing fatalities and injuries, or
indirectly by causing important economic and social disruptions. Accurately mapping the
wildland-urban interface is key to identify fire zones at high risk.2'® This is especially important
as some forest communities in these fire-prone wildland-urban interface areas underestimate
their current fire exposure and the potential damages they may face in the case of fire.

To this end, the Canadian Forest Services is leading the development of the first-ever national
risk assessment framework for wildland fire. This initiative is focused on transforming current
approaches to understanding risks and fully understanding the national wildland fire picture by
providing methodologies for risk assessment. The framework aims to deliver maps and data
sets of burn probability and potential fire behaviour for the forested regions of Canada and
assess fire risk in and around the Canadian landscape (parks, rural municipalities,
communities, and military bases). These landscape-level fire risk assessments will help
transform community-level fire management planning in Canada and defining and supporting
practitioners in carrying out Wildland fire Risk Assessments. The risk assessment process will
evaluate the fire hazard (composed of likelihood and potential intensity) and potential impacts
(composed of exposure and vulnerability) of wildland fires across Canada.

What are we doing for the future?

Wildland fires are projected to become more frequent and severe, so too is the anticipated
health burden related to wildland fire smoke with an estimated health burden for annual
human health effects in the billions of dollars annually.

Efforts to raise awareness of the health risks, particularly among the most vulnerable
populations, including children, the elderly and those with pre-existing medical conditions, are
necessary across all jurisdictions. This includes current efforts towards enhancing monitoring
and air quality reporting tools during periods of elevated wildland fire smoke to allow
Canadians to protect their health through informed decision-making. Similarly, these efforts
could envision the development of evidence-based guidance to health and emergency
response authorities to protect the public from smoke (i.e., mitigation measures, responding
to smoke events during pandemics, etc.).

Efforts such as the NRP increase the science base and raise awareness of the health impacts
of wildland fire smoke to better protect Canadians. As monitoring technology only provides a

216 Johnston, L. M., & Flannigan, M. D. (2018). Mapping Canadian wildland fire interface areas.
International journal of wildland fire, 27(1), 1-14.
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partial picture of the spatial distribution of smoke, Environment and Climate Change Canada
will continue to develop modelling systems that translate fire activity into pollutant emissions
and simulate how these pollutants evolve in the atmosphere.

Did you know?

PM 2.5 is “particulate matter” or fine particulates that are 2.5 microns (or less) in size and are
from multiple sources (exhaust, forest fires, etc.).

The Meteorological Service of Canada is distributing PM2.5 sensors to Indigenous
communities as part of a pilot to evaluate their usefulness in monitoring levels of wildland fire
smoke in rural and remote regions not covered by traditional air quality monitoring stations.
Participating Indigenous communities are able to track local and transported smoke
impacting them with the PM2.5 observation map?'” produced in partnership with University of
Northern British Columbia (UNBC). This network of small sensors may also assist
Indigenous emergency management organizations (EMOs) to guide evacuation or shelter in
place measures.

To date, there are over 700 small sensors in operation across Canada with 11% located in,
or close to, an Indigenous community. Through engagement with Indigenous communities,
Environment and Climate Change Canada (Meteorological Service of Canada) continues to
distribute sensors to test their suitability in northern, and remote regions, empower these
communities to better understand their exposure to wildland fire smoke and make informed
decisions regarding smoke impacts.

These modelling systems will continue to be refined and applied in three different contexts:

(1) as atool to provide a real time forecast of smoke dispersion and its impacts on air quality; (2)
as a tool to assess the historical burden of smoke at any location and (3) as a tool to predict how
future fire regimes may translate into smoke-mediated health impacts. To improve
communication during the fire season, Environment and Climate Change Canada will transition
to smoke impacts being included by default in all air quality forecasts, across Canada.

5.7.2. Collaboration with Indigenous communities

Whole-of-society collaboration is needed to understand diverse issues around, and potential
opportunities for, effectively co-existing with wildland fire. The Canadian Dialogue on Wildland
Fire and Forest Resilience is a significant step forward towards building and strengthening
relationships with partners across the country.?'® The report of the Canadian Dialogue

217 https://cyclone.unbc.ca/agmap/#4/59.47/-109.07

218 Canadian Dialogue on Wildland Fire and Forest Resilience - What We Heard Report, Spring 2022 -
Canadian Council of Forest Ministers (CCFM)
https://www.ccfm.org/releases/canadian-dialogue-on-wildland-fire-and-forest-resilience-what-we-
heard-report-spring-2022/
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5.7.3.

highlights the tremendous value of Indigenous knowledge and cultural practices with fire. This
is especially important at a time when Indigenous leaders are seeking a stronger role in the
development and implementation of wildland fire management strategies and Indigenous
communities are seeking a leadership role in managing their emergency management
services. By incorporating Indigenous knowledge and traditional practices into wildland fire
mitigation efforts, new opportunities and insights can be brought into existing fire management
approaches. These insights offer strengthened approaches to land management, landscape
resilience and adaptation, while rebuilding cultural connections and traditions, reconnecting
peoples, Indigenous knowledge, and the land.

Looking to the future

Prevention and mitigation activities that promote national fire resiliency are critical. There will
be a focus on promoting a better understanding of wildland fire behavior and spread in the
wildland-urban interface, the volume and composition of the forest fuels that drive wildland
fires, the effectiveness of available prevention and mitigation strategies, and the ability of the
forest to recover from an increasing occurrence and severity of fire. Finally, harnessing
wildland fire hazard and impact knowledge will continue to refine and develop all-hazard risk
methodologies and tools in support of future NRP reports.

Natural Resources Canada received new funding?'® through the Government of Canada
Adaptation Action Plan for a Wildfire Resilient Futures Initiative which will: enhance the
FireSmart Canada program; increase Canadians’ resilience to wildfire while building wildland
fire knowledge through research and pilot projects on fire risk reduction measures; and create
a Centre of Excellence for Wildland Fire Innovation and Resilience to help transform wildland
fire management in Canada and internationally through innovation, knowledge exchange and
supporting Indigenous fire stewardship.

219 hitps://www.canada.ca/en/natural-resources-canada/news/2022/11/minister-wilkinson-announces-
new-programs-that-combat-the-risks-canadians-face-from-flooding-wildfires-and-coastal-erosion-in-
support-of-canadas-fi.html
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6. Hazard

Floods

Flooding is Canada’s most common and costly

disaster. Floods can occur at any time of year,
near and far from bodies of water, and can be
triggered by heavy rainfall, snowmelt runoff,
ice jams, coastal storm surges, natural or

man-made dam failures, and other natural
or human-induced processes.




There are four broad types of flooding:

1. Fluvial flooding, also known as riverine flooding, occurs when the flow of water in a
river or stream exceeds its channel. Many Canadian cities are located along rivers,
lakes, and/or harbors, and are susceptible to this type of flooding, particularly those
that have permitted development in floodplains.

2. Pluvial flooding is the temporary inundation of normally dry land, independent of
an overflowing body of water. This includes surface water floods (which occur when
drainage systems are overwhelmed by rainfall) and flash floods (characterized by
high velocity torrents, triggered by heavy rain falling within a short amount of time).

3. Resulting from pluvial flooding, groundwater flooding may occur, when water levels
underground rise to, and surpass, surface level.

4. Coastal flooding occurs when seawater or freshwater in the case of large lakes
inundates the land.?20

. Flood risk management

Flood risk management is a complex domain that crosses multiple orders of government
(including Indigenous governments), implicates numerous federal departments, involves various
private sector actors, and has significant impacts on individual Canadians. The goal of effective
flood risk management is to build resilience as well as reduce the financial and physical impacts
of flooding. As such, flood risk management requires whole-of-society coordination and
consideration of all flood types, to reduce the devastating impacts of this hazard.

In Canada, flood risk management spans all orders of government, industry sectors,
communities, non-government organizations and individuals. The federal government's primary
role in flood risk management is to coordinate with, and support, provincial and territorial and
local efforts to mitigate, prepare for, respond to, and recover from flood emergencies.

Federal departments’ roles and actions in support of flood risk management

Several federal departments are involved in flood risk management across all phases of

intervention, including but not limited to the following:

e Public Safety is mandated to keep Canadians safe from a range of risks including
floods, administers disaster mitigation and financial assistance programs as the

220 For more detailed information on types of flooding and related information, please refer to the
following Government of Canada webpage https://www.canada.ca/en/environment-climate-
change/services/water-overview/quantity/causes-of-flooding.html#stormwater.
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6.2.

Disaster Financial Assistance Arrangements, and houses the Government Operations
Centre which monitors and coordinates federal response to emergency events.

e Environment and Climate Change Canada administers the Hydrometric Program which
provides water resource data and supports flood forecasting efforts.

¢ Infrastructure Canada supports the development of large-scale infrastructure projects
to protect communities against future natural hazards and helps reduce the impacts of
flooding.

¢ Crown-Indigenous Relations and Northern Affairs Canada provides funding to
Indigenous communities to assess and respond to climate change impacts on
infrastructure and emergency management, including dedicated funding for
community-led flood mapping.

¢ Indigenous Services Canada provides funding for on-reserve response and recovery
costs through the Emergency Management Assistance Program.

¢ Natural Resources Canada leads the cost-shared production of flood maps in
collaboration with provinces and territories.

¢ Natural Resource Canada provides critical, near real-time Emergency Geomatics
Services during flood events.

Risk assessments are conducted ahead of the annual spring floods to identify areas where
the likelihood of flooding is assessed as either average, above average, or well above
average. At the community level, local governments approve land-use decisions that can
maintain or create new flood risk, while federal, provincial and territorial levels of
government bear up to 90% of the public costs to recover and rebuild when floods occur.??!

Flood exposure and likelihood —
who and what is at risk?

A significant proportion of Canada’s population is exposed, to some degree, to flooding.
Approximately 83% of Canadians live in urban areas and about 80% of major Canadian
cities (i.e., highly populated metropolitan areas) are located wholly or partially in flood zones.
Internal analysis at Public Safety Canada of fluvial, pluvial, and coastal flood exposure

221 Canada’s Task Force on Flood Insurance and Relocation (2022). Adapting to Rising Flood Risk:
An Analysis of Insurance Solutions for Canada. Public Safety Canada.
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/dptng-rsng-fld-rsk-2022/dptng-rsng-fld- rsk-2022-
en.pdf
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indicated that of the roughly 15.4 million residential addresses in Canada, 1.9 million
addresses, or over 12%, are in a modeled 100-year flood hazard area (a 1% probability
each year), and 1.2 million addresses, or roughly 8% are located in a modeled 20-year flood
hazard area (a 5% probability each year). These numbers should be considered
approximate because analysis in this area is ongoing.??? Significant impacts and damages of
flooding are expected for transportation related infrastructure (e.g., roads, highways,

bridges, railways and airports), buildings, and electrical systems (e.g., transmission corridors
and hydroelectricity dams). Infrastructure damage associated with flooding is increasing and
can occur in all seasons.

As noted earlier in this report, many parts of Canada’s highly populated metropolitan areas
— including Vancouver, Calgary, Edmonton, Toronto, Montreal, Ottawa-Gatineau and
Fredericton — are located in high-risk flood zones. Public infrastructure, including
transportation routes, is also threatened by flooding.

Coastal communities and infrastructure are particularly at risk of flooding. A study??
conducted by the National Round Table on the Environment and the Economy estimates the
annual cost of coastal flooding to be $4-17 billion.??* Flooding of highways by storm surges
and storm waves can cause isolation of coastal communities, including many small and
remote Indigenous communities. Damage to ports, harbours, and marinas can significantly
impact Canada’s economy, supply chains, and trade relationships. For instance, the Port of
Vancouver handles nearly $275 billion of goods per year with over 170 different trading
economies.?? In order to reduce flood risk, it is necessary to reduce the vulnerability and
exposure of populations to flooding (e.g., by building flood-resilient infrastructure or ensuring
that new infrastructure is not located in a flood hazard area). Examples of infrastructure
defenses against flood risks include dikes, berms, seawalls, floodwalls, levees, dams,
management of reservoirs and wetlands.

222 Flood hazard exposure statistics and impacts from internal Public Safety’s latest analysis, derived
from models and datasets used to inform the 2022 Task Force on Flood Insurance and Relocation
report.

223 http://nrt-trn.ca/climate/climate-prosperity/the-economic-impacts-of-climate-change-for-

canada/paying-the-price-coastal-areas

224 National Round Table on the Environment and the Economy (2022). Paying the Price — Coastal

Areas Retrieved from website: http://nrt-trn.ca/climate/climate-prosperity/the-economic-impacts-of-
climate-change-for-canada/paying-the-price-coastal-areas

225 Port of Vancouver. Reporting, statistics and resources. https://www.portvancouver.com/about-

us/statistics/
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6.2.1.

6.3.

6.3.1.

Possible losses

Given the vast array of damages that result after a flood, it can be challenging to estimate
the overall economic impacts of flooding, including factors such as loss of business and
impacts on agriculture.??

Flood damages continue to increase as a result of climate change, demographic shifts, and
increasing development in high-risk flood areas. According to reporting by the Intact Centre
on Climate Adaptation, even simple basement floods cost an average of $43,000.2%” The
same report also found homes in flooded communities, regardless of whether individual
properties experienced flood damages, face an average of 8.2% reduction in appraised value
and significant sales delays post-flood.?? In parallel Canadian home insurance premiums
rose 20-25% from 2015-2019, more than half of which was triggered by flood damage.??®

As demonstrated by the devastating impacts of various flooding events across Canada,
action is needed to reduce the human and financial impacts of flooding in Canada. These
impacts will increase; the Canadian Climate Institute estimates inland flooding costs alone
under a reactive approach to flood risk management could rise by approximately $5-8 billion
annually by 2050.230

Understanding differential impacts of floods —
who is most vulnerable?

Social Vulnerability Index

Flooding does not affect all populations equally and differences in Canadian populations
merit specific considerations. Studies have been conducted to enhance the understanding
of social vulnerability and consider the intersecting nature of vulnerability factors (where
one may identify with a number of socio-demographic and socioeconomic identity factors).
This intersectionality can compound existing systemic barriers and create challenges for
disaster resilience.

226 https://www.iclr.org/wp-content/uploads/PDF S/making-flood-insurable-for-canadian-
homeowners.pdf

227 Bakos, K., Chopik, C., Evans, C. & Feltmate, B. (2022). Treading Water: Impact of Catastrophic
Flooding on Canada’s Housing Market. Intact Centre on Climate Adaptation, University of
Waterloo.

228 |bid.

229 |bid.

230 Canadian Climate Institute (2020). Costing Climate Change Impacts on Canada’s Infrastructure:
Results for “Deep Dive” Statistical and Process-based Models. https://climateinstitute.ca/wp-
content/uploads/2022/06/Deep-Dive-Report.pdf
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Vulnerabilities can also be exacerbated among those located in floodplains and coastal
areas. For instance, many Indigenous communities live on, and have strong cultural
connections to the coast. In Nunavut, all but one community lives on the coast. It is
estimated that more than 13% of Canada’s population lives within 20 km of a marine
shoreline. As the climate changes, coastal communities are increasingly experiencing the
impacts of flooding as storms intensify, erosion rates accelerate, sea levels rise, and ice
thickness and duration change. The effects are experienced by rural and urban coastal cities
such as Vancouver, Victoria, Halifax, Quebec City, Saint John, Charlottetown, Inuvik, lgaluit,
and Happy Valley-Goose Bay. When the flow of goods and services is disrupted, essential
regional services, such as the transportation of goods and services and economic and
cultural services, can be temporarily lost across Canada.

Drawing on recent academic and government research from international partners, a Social
Vulnerability Index for flood risks, was calculated at the place-based community level. The
Social Vulnerability Index represents socio-economic characteristics that influence a
community’s resilience to disaster events. It provides a foundation for governments to create
better policy and enables more effective and inclusive disaster risk management, based on
a sound understanding of the challenges faced by those who are at higher risk of flooding.

Considerable socioeconomic differences exist between populations living in high and low
flood risk areas. Canadian census microdata (including racial/ethnic, demographic, and
socioeconomic characteristics) reveals that marginalized identity factors appeared to be
consistently overrepresented in areas of high flood risk. In other words, an analysis of social
vulnerability indicators shows that areas of high flood risk in urban centers are more likely to
be populated by racialized groups and consist of poorly built or maintained infrastructure. As
a result, these areas are at a higher risk of experiencing adverse impacts from a flooding
event. However, on a national scale, average social vulnerability characteristics do not vary
significantly between areas of high and low flood risk.

Many flood-related issues faced by Indigenous communities overlap with those of northern
communities — alternative but parallel solutions will need to be advanced to address the
specific needs of these areas. Flood insurance accessibility is an example of this, and a key
consideration for flood risk and disproportionate impacts of flooding. Canada's Task Force
on Flood Insurance and Relocation Flood recent report?®! found that flood insurance is not
uniformly available in Canada, even for low/medium risk areas. As insurance can be a
powerful tool in helping peoples and communities to recover after a flood, the lack of
coverage for some can negatively affect their recovery process, especially those who may
have increased risk, such Indigenous and northern communities.

231 https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/dptng-rsng-fld-rsk-2022/index-en.aspx
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6.3.2.

6.3.3.

Flood risk for northern communities

In northern communities, changing patterns of precipitation, ice break up, and snowmelt is
resulting in floods that threaten people, buildings, roads, and drainage infrastructure.?®? The
Yukon has the highest percentage of buildings (including homes) in a present-day 100-year
floodplain for inland flooding, followed by Northwest Territories.?** Floods and sea level rise
could damage housing, which is already in short supply in many northern communities.?3*

The draining of the permafrost layer as water into nearby inland lakes and rivers may
increase flooding downstream.?3® As water starts to percolate through the ground, it may
increase the rate of melting of the permafrost layer, which will further exacerbate flooding.?*

In addition, many communities in the north have limited infrastructure, medical services,
food security, and single-road access, which increases the risk for severe consequences
of flooding.?*” An emergency road closure due to a flood can quickly cascade to food
shortages, lack of medical care, and fuel shortages.?*® Seasonal access also complicates
evacuation of these communities and subsequent repatriation and recovery efforts (e.g.,
supplies for repairing or replacing damaged infrastructure), which are prone to significant
flooding. Due to these and other unique challenges faced by northern communities as
detailed in the Government of Canada's Task Force on Flood Insurance and Relocation
Flood’s recent report,?* it is difficult and, in some locations, impossible for people living in
northern communities to obtain flood insurance from the financial industry.

Flood risk for Indigenous peoples

Indigenous communities face disproportionately higher levels of flood risk compared to the
rest of Canada, the negative impacts of which can be exacerbated by other factors, such as

282 Canadian Climate Institute (2021). Under Water: The cost of climate change for Canada’s
infrastructure (https://climatechoices.ca/wp-content/uploads/2021/09/Infrastructure-English-FINAL-
Sep29.pdf). Teufel et al. 2017. “Investigation of the 2013 Alberta flood from weather and climate
perspectives.” Climate Dynamics 48: 2881-2899. https://doi.org/10.1007/s00382-016-3239-8

232 |bid.

232 Canadian Climate Institute. (2022). DUE NORTH: Facing the costs of climate change for Northern
infrastructure. https://climateinstitute.ca/wp-content/uploads/2022/06/Due-North.pdf

233 Canadian Climate Institute. (2022). DUE NORTH: Facing the costs of climate change for Northern
infrastructure. https://climateinstitute.ca/wp-content/uploads/2022/06/Due-North.pdf

234 |bid.

235 Indigenous Climate Hub: https://indigenousclimatehub.ca/effect-of-climate-change-on-landscapes/

236 Canadian Climate Institute. (2022). DUE NORTH: Facing the costs of climate change for Northern
infrastructure. https://climateinstitute.ca/wp-content/uploads/2022/06/Due-North.pdf

237 |bid.

238 |bid.

239 https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/dptng-rsng-fld-rsk-2022/index-en.aspx
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loss of lands and/or forced displacement.?40 241 242 243 Accordingly, there are added
challenges for flood risk management and these populations are more likely to experience
prolonged displacement from flooding.?** From 2006-2016, nearly 70 Indigenous
communities experienced flooding, with 25% of communities experiencing two or more
floods.?*

For First Nations communities on reserve, it is estimated that over 90% of reserve lands
have some exposure to flood risk; a 1% probability of being flooded each year. In addition, it
is estimated that up to 22% of First Nation on-reserve residential properties are exposed to
flood risk.24¢

Indigenous peoples and communities face significant and systemic challenges with regard
to the affordability and having access to flood insurance.?*” Engagement completed through
the Government of Canada’s Task Force on Flood Insurance and Relocation?*® 24° and by

the Steering Committee on First Nations Home Flood Insurance Needs?*° 25! provides in-
depth insights on barriers experienced by Indigenous peoples and communities regarding
flood insurance.?*?

240 Chakraborty, et al. (2021). Leveraging Hazard, Exposure, and Social Vulnerability Data to Assess
Flood Risk to Indigenous Communities in Canada. International Journal of Disaster Risk Science,
12(6), 821-838. Retrieved from the website: https://doi.org/10.1007/s13753-021-00383-1

241 McNeill, Binns, & Singh. (2017). Flood history analysis and socioeconomic implications of flooding
for indigenous Canadian communities. The Canadian Society for Bioengineering, CSBE17137.
Retrieved from the website: https://library.csbe-scgab.ca/docs/meetings/2017/CSBE17137.pdf

242 Thistlethwaite, et al. (2020). Indigenous Reserve Lands in Canada Face High Flood Risk. Policy
Brief, 159, 1-12. Retrieved from the website:
https://www.cigionline.org/static/documents/documents/PB%20n0.159.pdf

243 Feedback from Indigenous engagement sessions conducted by Cambium Indigenous Professional
Services (CIPS).

244 Thompson, Shirley. (2015). Flooding of First Nations and Environmental Justice in Manitoba: Case
Studies of the Impacts of the 2011 Flood and Hydro Development in Manitoba. 38-2 Manitoba Law
Journal 220, 2015 CanLIIDocs 254. Retrieved from the website: https://canlii.ca/t/7cm

245 Thistlethwaite, Jason, et al. (2020). Indigenous Reserve Lands in Canada Face High Flood Risk.
Centre for International Governance Innovation, Policy Brief No 159, 12 pages. Retrieved from the
website: https://www.jstor.org/stable/resrep24941

248 |bid.

247 Canada’s Task Force on Flood Insurance and Relocation (2022). Adapting to Rising Flood Risk:
An Analysis of Insurance Solutions for Canada. Public Safety Canada.
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/dptng-rsng-fld-rsk-2022/dptng-rsng-fld-rsk-2022-
en.pdf

248 https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/dsstr-prvntn-mtgtn/tsk-frc-fld-en.aspx

249 The Task Force worked with Kuwingu-neeweul Engagement Services (KES) to engage with Inuit,
Métis and First Nations peoples living off-reserve.

250 https://www.afn.ca/wp-content/uploads/2022/08/EN_Final-Report-First-Nations-Engagement-on-
the-Steering-Committee-on-First-Nations-Home-Flood-Insurance-Needs-Initiative.pdf

251 Steering Committee on First Nations Home Flood Insurance Needs engagement conducted by
Indigenous Services Canada in partnership with the Assembly of First Nations were to examine
the unique context for on-reserve First Nations with respects to flooding.

252 Canada’s Task Force on Flood Insurance and Relocation (2022). Adapting to Rising Flood Risk:
An Analysis of Insurance Solutions for Canada. Public Safety Canada.
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6.4.1.

In late 2021, an atmospheric river event in British Columbia created significant flooding
across the interior. In total, 70 First Nations communities were impacted by flooding events,
with 15 needing to be partially or fully evacuated — which may be a particularly difficult
decision for Indigenous peoples due to strong ties to ancestral, traditional land. The flooding
event caused significant damages, including highway and bridge washouts that left some
communities further isolated and experiencing supply challenges.

Understanding risk drivers —
how is flood risk changing?

Climate change

Climate change — including changes in precipitation, snow and ice melt, and sea and inland
lake levels — is expected to increase the frequency and intensity of flooding across the
country.?®® The extent and nature of these changes will differ across the country but, on
average, precipitation is expected to increase with the most significant changes expected in
northern Canada. Smaller increases are expected in southern Canada, but this trend could
disappear and even reverse (less precipitation) for some regions in a high emission
scenario.?** More frequent, heavier rainfall increases the likelihood of fluvial flooding, pluvial
flooding and groundwater flooding. The seasonality of flooding may also change, as warmer
winters and earlier snowmelt combine to produce higher winter stream flows and smaller
snowpacks and the loss of glacier ice combine to produce lower summer stream flows.

Intersectional risk factors such as extreme heat also contribute to flood risk. For instance,
longer periods of higher temperatures increase the likelihood and severity of wildland fire
and droughts, which destroy vegetation and topsoil and therefore reduce the ability of local
ecosystems to absorb water, leading to increased risk of flooding. In coastal areas, sea
levels are expected to rise and increase flood risk along most of the Atlantic and Pacific
coastlines, and the Beaufort coast in the Western Canadian Arctic. When these flood
hazards intersect with exposure and vulnerabilities, disaster risk increases.

Extreme weather events, changes to sea-ice extent, and thickness, duration and melting of
the permafrost are already impacting communities and coastlines. Sea level rise is
exacerbating the risk of flooding and coastal erosion causing damage to communities and
coastal infrastructure. For example, the Geological Survey of Canada released a report in

https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/dptng-rsng-fld-rsk-2022/dptng-rsng-fld-rsk-2022-
en.pdf

253 Not all areas of the country will be affected in the same way by climate change; therefore impacts
to flood risk will differ.

254 https://changingclimate.ca/
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6.4.2.

20212% that predicts under worst-case climate scenarios, sea-level rise in parts of Canada
could reach almost 2 metres by the year 2100. Such a change would severely impact low
lying communities across Canada unless mitigation measures are taken. Many coastal
communities are already facing impacts to infrastructure and buildings due to rising seas,
including the performance capacity of numerous wastewater treatment plants and water
supply infrastructure (e.g., ground water pumps) located near Canada’s coasts.

Shoreline impacts are also being observed in the Great Lakes, which contain one-fifth of the
world's fresh surface water supply. The Great Lakes are one of the most ecologically diverse
ecosystems on Earth and support manufacturing, transportation, farming, tourism,
recreation, energy production, and other forms of economic growth. The Great Lakes are
also culturally significant to the Indigenous peoples in the region. High water level conditions
in recent years, in combination with storm events where waves and storm surge push water
further inland, have contributed to a range of shoreline impacts along the Great Lakes.
These impacts are already flooding private and public property and infrastructure, erosion,
and damage to existing shore protection infrastructure.

The Canadian Climate Institute estimates that by 2050, climate change will likely increase
annual damages of coastal and inland floods to homes and buildings by $4.5 billion to $5.5
billion each year.?°® Meanwhile, the costs of flood damage to urban infrastructure in Canada
are predicted to potentially rise to $6.6 billion in the next decade and nearly triple the cost
from 2010.2%7

Population growth and urban development

The increasing frequency and severity of flood events can be partially attributed to continued
urban development in high-risk flood plains. Land cover changes associated with
urbanization substantially contribute to increases in pluvial flood risk in urban areas, in
particular during extreme rainfall events.?%® 25° For new construction, low impact
development that integrates green infrastructure such as bioswales (channels designed to

255https://ftp.maps.canada.ca/pub/nrcan_rncan/publications/STPublications PublicationsST/328/328919
/gid_328919.pdf

2% Canadian Climate Institute. (2021). Under Water: The cost of climate change for Canada’s
infrastructure (https://climatechoices.ca/wp-content/uploads/2021/09/Infrastructure-English-FINAL-
Sep29.pdf).

257 Ziolecki, A., Thistlethwaite, J., Henstra, D., Scott, D. (2020). Canadian Voices on Flood Risk 2020:
Findings from a national survey about how we should manage an increasingly costly and common
peril. Partners for Action. Retrieved from the website: https://uwaterloo.ca/partners-for-
action/sites/ca.partners-for-action/files/uploads/files/finalreport _nationalsurvey sept20.pd

258 Martin Bruwier, Claire Maravat, Ahmed Mustafa, Jacques Teller, Michel Pirotton, Sébastien
Erpicum, Pierre Archambeau, Benjamin Dewals. Influence of urban forms on surface flow in urban
pluvial flooding, Journal of Hydrology, Volume 582, 2020, 124493, ISSN 0022-1694,
https://doi.org/10.1016/j.jhydrol.2019.124493.

259 |bid.
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6.5.

manage stormwater runoff) is a consideration, to help mitigate the potential of increased
flood risk during urban development.2%°

NRP flood risk assessment?®’

The federal government has been developing both hazard and risk probability models for
flooding. Deterministic risk assessments — or ‘scenario-based’ risk assessments — focus
on the impact of a single hazard scenario, and are also used by the NRP to complement
probabilistic modelling. These assessments are also useful for hazards where limited or no
probabilistic modelling exists and within the NRP, have helped inform an improved
understanding of emergency management capabilities available to reduce disaster risk and
respond to potential events. Flood scenarios were developed by a federal interdepartmental
table on flood risk which collected scientific evidence to generate the scenarios based on
data from historical events. Scenarios are based on available modelling data, to further
consider qualitative disaster data collected through whole-of-society engagement sessions,
where participants were able to reflect on each flood risk scenario and comment on scenario
impacts based on their unique knowledge and perspectives.

Three flood scenarios were developed where direct and indirect economic loss was
assessed at $250 million, $2.5 billion, and $25 billion. For each scenario (Windsor, Southern
Alberta, and Fraser Valley), a narrative was constructed describing the onset, increasing
intensity, and trajectory of a flood event. The severity and scope of each event was scaled
according to the associated average annual loss value. To depict worst case (but plausible)
scenarios, efforts to stem flooding were presumed unsuccessful and communities
evacuated. Demographic information, and descriptions of local response, exposure, and
vulnerability were included to provide nuance to these assessments. Impacts were
assessed in a short-term context (within 5 years post-event). The effects of climate change,
population density, and demographics on future risk levels were also considered, using 2050
as an anchor point.

NRP risk assessment participants assessed the consequences of floods across five impact
categories: people, economy, environment, government, and social. The results of this
assessment are summarized below. Additional information — drawn from the broader
literature on floods — has also been incorporated.

260 Warren, F. and Lulham, N., editors (2021). Canada in a Changing Climate: National Issues Report;
Government of Canada, Ottawa, ON. Retrieved at https://changingclimate.ca/national-
issues/chapter/overview/

261 Please be advised that this section features the outcomes and perspectives shared by participants
during the NRP Risk Assessment process in 2021.
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The complete risk assessment results can be found below in Figure 9: NRP flood risk
results.

Figure 9: NRP risk assessment scorecard: Floods

Total average risk = Likelihood x Average consequence
Total average risk rating range: 5.9-11.5

Total average future trend: 1 Significant increasing

Total average confidence: Low

Table 9a: Likelihood assessment — present day

Scenario size descriptor?? | Scenario size?® ($M) Likelihood
Minor (2) 250 (Windsor) Moderate
Moderate (3) 2,500 (Alberta) Moderate
Major (4) 25,000 (British Columbia) Low
Average likelihood Low

Table 9b: Likelihood assessment — future lens

Risk drivers Future trend | Average | Explanation

Climate Change | 1 Significant 4.4 Climate change is causing increased
increasing weather events that can lead to flooding,

Population 1 Significant 4.2 | while population density increases human-

LN increasing led alterations that change how waterways

Demographics | / Moderate 3.9 are managed. Urbanization creates
increasing

impermeable surfaces and alters natural
drainage systems. More homes are being
built on flood plains, increasing flood risk in
Canada.

262 See the economy consequence rating scale in Annex C: Risk Assessment Methodology for an
explanation of the cost range.

263 |In 2021, the Task Force on Flood Insurance and Relocation conducted a deeper dive into
estimated flood losses for residential properties in Canada. This enabled a closer look at average
annual loss (AAL) across Canada, adjusting the yearly AAL from $2.5 billion to $2.9 billion. The
AAL values above, that were used to size scenarios for participant feedback, are based on initial
AAL values. Adjusted scenario loss values do not impact the Scenario Size Descriptor which
assesses impact as a percentage of Canada's GDP.
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Table 9c: Consequence Assessment

Impact

Consequence

Explanation

Confidence?%*

category type
People Fatalities and 3.0-5.0 | Moderate to catastrophic Low
injuries impacts to health are
anticipated due to
infrastructure destruction
and critical infrastructure
failure. Mental health
impacts affect direct and
indirect victims.
Economy Direct and 20- Income loss, business AAL Values
indirect loss 4.02%% disruption, production
decline, agricultural loss,
evacuation costs,
insurance loss, and
restoration activities range
from $79M to over
$79B.%66
Environment | GHG, water 20-40 Damage to the Low
quality, air environment may include
quality, water contamination,
eco-systems, debris clean-up, and eco-
species, flora, system disruption.
and fauna
Government | Ability to 20-35 Medium impacts include Low
govern, maintaining trust and
reputation, and transparency across levels
influence of government. Crisis
management demands
coordinated and effective
response.
Social Displacement | 2.5-5.0 Displacement due to Medium
and social flooding may impact a
cohesion minor to significant portion

264 The confidence column reflects participants’ average level of confidence in the scores they

provided within the risk and capability assessment process, based on their level of familiarity with
each impact category or capability. The participants were subject-matter experts and included
representatives from multiple orders of government, Indigenous organizations/communities, as
well as the academic, non-governmental and private sectors.

265 AAL values, based on economic loss data, were used to assess economic risk. The remaining
Rating Range results reflect participant input.

266 See the economy consequence rating scale in Annex C: Risk Assessment Methodology for an
explanation of the cost range.
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Confidence?%*

Impact
category

Consequence
type

Rating
range

Explanation

of the population.
Recovery could take
upwards of 5 years.

Findings: people impact category

The flood scenarios were in the range of moderate to catastrophic on the people
consequence rating scale (Annex C: Risk Assessment Methodology).

Flood events have the potential to cause significant loss of life, physical injuries and
negatively affect mental health.?®” Fatalities and injuries can result either directly from flooding
or indirectly by exacerbating existing health conditions or vulnerabilities. Longer-term health
impacts can be caused by cross-contamination, water toxicity, and water-borne diseases.

Standing water and wet materials may carry viruses, and will allow bacteria, and mould to
grow which can present serious health risks.?%® People living in homes with mould and damp
conditions are more likely to have eye, nose, and throat irritation, coughing and mucous
(phlegm) build-up, wheezing and shortness of breath, worsening of asthma symptoms, and
other allergic reactions.?®® Some people are more susceptible to the effects of mould than
others. This may include children, seniors, and people with medical conditions (like asthma
and severe allergies).

Psychosocial impacts, including stress, anxiety, and a reduced sense of security may occur,
with event trauma having short and long-term effects on mental health, particularly for
recurring floods. Health consequences can be exacerbated if critical infrastructure is
damaged and/or health care systems lack surge capacity.?”°

267 Public Health Agency of Canada (2021). Climate Change and Public Health Factsheets: Climate
Change, floods and your health. Government of Canada. https://www.canada.ca/en/public-
health/services/health-promotion/environmental-public-health-climate-change/climate-change-
public-health-factsheets-floods.html

268 Gosselin, P., Campagna, C., Demers-Bouffard, D., Qutob, S., & Flannigan, M. (2022). Natural
Hazards. In P. Berry & R. Schnitter (Eds.), Health of Canadians in a Changing Climate: Advancing
our Knowledge for Action. Ottawa, ON: Government of Canada. Retrieved at
https://changingclimate.ca/site/assets/uploads/sites/5/2021/11/3-NATURAL-HAZARD S-
CHAPTER-EN.pdf

269 Government of Canada. Guide to addressing moisture and mould indoors. Retrieved at
https://www.canada.ca/en/health-canada/services/publications/healthy-living/addressing-moisture-
mould-your-home.html

270 Hilary Burton, Felicia Rabito, Lisa Danielson & Tim K. Takaro (2016) Health effects of flooding in
Canada: A 2015 review and description of gaps in research, Canadian Water Resources Journal /
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6.5.2.

Floods in Canada can also cause or exacerbate water and food insecurity for affected
communities, affecting individual and community health. Food system processes and
infrastructure can be significantly disrupted — from food production and processing (e.g.,
Sumas Prairies in 2021) to transportation and distribution to a flood-affected population.
During the 2021 floods in southwestern British Columbia, major transportation routes were
shut down, hindering the ability to bring food into communities. There was also a shortage of
potable water. These impacts may be greater for Indigenous peoples, who face food
insecurity at higher rates than the non-Indigenous population and whose access to
traditional foods may be compromised due to evacuations.

Major floods, such as those caused by dike failure, often leave little time for evacuation,
particularly with communities who are less equipped to evacuate. Other considerations
impacting evacuation emerged for certain groups. There are challenges that may be faced
by particular groups in regard to evacuation. Renters may not always be provided with the
required evacuation procedures for their residence. Seniors may not always evacuate due to
mobility and comfort considerations.

Findings: economy impact category

Three flood scenarios were developed where direct and indirect economic loss was
assessed at $250 million, $2.5 billion, and $25 billion (See Figure 9).

The scenarios are in the range of minor to major on the economy consequence rating
scale (Annex C: Risk Assessment Methodology).

The three scenarios assessed for this hazard have the potential to cause moderate to
catastrophic direct and indirect economic impacts. Impacts were assessed for a 5-year
timeframe, but participants note that some assets may never be rebuilt due to costs,
ineligibility for insurance and future risk. Economic loss may result in some businesses never
re-entering the economy. Economic growth is likely to stall while businesses, who choose to
stay, focus on rebuilding and recovering. The impacts on individual Canadians will depend, in
part, on whether they had pre-existing savings, the source and reliability of their income,
whether they owned insured property, and the support provided by all orders of government.

Several industries are impacted due to flooding. Fishing is affected by changes in water
chemistry. Agriculture and livestock industries are at direct risk from flooding, as well as
indirect risk from flood-related soil contamination carrying contaminants from mining and
industrial sites to farmlands. This can cause larger interruptions in food supply chains,
impacting consumer pricing and local economies who are reliant on the revenues from these

Revue canadienne des ressources hydriques, 41:1-2, 238-249, DOI:
10.1080/07011784.2015.1128854
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industries (as was the case during the November 2021 floods in British Columbia).
Insurance coverage remains a strong tool for individuals and families to mitigate the effects
of disaster, but flood insurance is not consistently accessible. For example, overland flood
insurance is not readily available for areas at high risk of storm surge and fluvial flooding
and may be prohibitively expensive or inaccessible for other reasons, especially for
vulnerable populations. Following flood events, people often must retrofit their homes and
may experience increased premiums which they cannot afford. Houses become unsellable
due to their locations in flood zones. Some insurance companies also exclude dike failure
from their coverage.

The uneven availability of flood insurance in Canada poses significant additional costs for
vulnerable Canadians. Premiums can become unaffordable in flood-prone areas, particularly
in Indigenous communities. Flood-damaged homes often grow mould, posing additional
costs to the health and wellbeing of those that reside in them and are unable to access
insurance.

Findings: environment impact category

The flood scenarios were in the range of minor to major on the environment consequence
rating scale (Annex C: Risk Assessment Methodology).

Water and air pollution are frequent consequences of flood events. Flood waters and
increased runoff can carry contaminants such as chemicals from industrial, mining, and
agricultural sites. This impacts flora and fauna (particularly within bodies of water), potentially
contaminating drinking water sources and soils, and significantly slowing the growth of plant
matter. Pollutant sources such as septic tanks, sewer systems, and agricultural drains
frequently overflow as a result of flooding and introduce large amounts of excess nutrients
into the environment, causing eutrophication and oxygen depletion. Overflows from oil tanks
and chemical repositories in both industrial and residential areas introduce toxins and heavy
metals that impact aquatic life. Debris and garbage disposal can pose a significant
environmental impact. Further, flood mitigation measures such as sandbags are often
contaminated and lead to environmental damage if not properly disposed of, post-event.
Moisture remaining in built structures creates mould, further affecting air quality.

Ecosystem health — including plants, fish, and wildlife — are all susceptible to the physical
effects of floods, as well as the lingering effects of pollution. Trees flattened or torn from the
ground can lead to soil erosion when they are not present to keep soil in place.
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Findings: government impact category

The flood scenarios were in the range of minor to moderate on the government
consequence rating scale (Annex C: Risk Assessment Methodology).

The roles of transparency, communication, and public trust were emphasized. Coordination
between orders of government is important to ensure a timely and accurate flow of
information to the public. Reputation and governance challenges are reduced when
municipal governments work with the provinces and territories to access emergency alert
systems and provide effective communications through social media and public
announcements. Some participants emphasized the use of clear, concise, scientific
language as a necessary communication strategy. They also noted that too many or too few
flood alerts can also damage public confidence. This, in turn, affects public trust and the
ability to govern.

Local governments — municipal and Indigenous — are on the front lines of flood response
and experience significant drains on capability and capacity. Their pool of employees is
often limited, and those employees experience high amounts of burnout following a disaster
event. Many local governments also lack access to relevant data on flood risk to take
appropriate mitigation measures. When local governments declare a local state of
emergency, provincial and federal government capacities are often necessary to provide
support and assistance.

Early planning, mitigation efforts, and public education can help reduce governance risks
prior to flood events occurring. Coordination and cooperation between municipalities can
also be beneficial.

Findings: social function impact category

The flood scenarios were in the range of minor to catastrophic on the social consequence
rating scale (Annex C: Risk Assessment Methodology).

Significant portions of affected communities may be required to shelter-in-place or evacuate.
In worst-case scenarios, individuals may be stranded by flood waters. The duration of
displacement is dependent upon the scale of the hazard, extent of damages, and the
efficiency of response and recovery.

Long-term displacements tend to take people by surprise; rebuilding generally takes longer
than anticipated and government aid may only be available in the short-term. Displacement
of communities also has impacts on social cohesion and community support. Without
access to appropriate and high-quality temporary accommodation, access to real-time
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disaster information, as well as a clear timeline for an expected return to community, family
and neighbors become isolated and unsupported.

During evacuations, vulnerable groups such as seniors tend to be heavily impacted and may
be more susceptible to risk due to pre-existing health conditions such as mobility
challenges. It is often difficult to evacuate seniors as temporary accommodations may not
have the resources available to support those with specialized health needs or limited
mobility. They may also not have the capacity to evacuate long distances without primary
caregivers.

Flood capability assessment highlights

The goal of effective flood risk management is to build resilience and reduce financial and
physical vulnerabilities associated with flooding events. The development of the NRP has
been an important mechanism for consolidating capability assessments focused on
representative engagement. Targeted capability assessment seeks to better understand the
ability of Canadian communities and jurisdictions to prepare for floods, adapt to changing
risk environments, and recover from disruptions.

In 2021-22, NRP capability assessment participants were engaged to:

¢ lIdentify baseline levels of capability across Canada;

o Establish targeted levels of capability;

e Determine existing gaps between the baseline and target capability; and

¢ Identify opportunities across disaster hazards to build capacity and resilience (Annex D:
Capability Assessment Methodology).

NRP capability assessment participants assessed thirty capabilities from the Canadian
Core Capabilities List (CCCL) in relation to the flood scenarios. One capability
(capacity#24, Public Health and Emergency Medical services) was assessed as adequate,
fourteen as having minor shortfalls, and fifteen with serious shortfalls. Additionally, twenty
capabilities were assessed as having a significant gap — between current and desired
state — of 1.5 or higher (on a scale of 1 to 5). Ten of these had gaps of 2 or higher.

The complete capability assessment results are below in Figure 10: Capability score
card — floods.
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Figure 10: NRP capability scorecard: floods

Baseline versus target
Average baseline: 3.0
Average target: 4.5

Average gap: 1.6

Total average confidence: Low

Table 10a: Flood: Priority area 1: Enhance whole-of-society collaboration and

governance to strengthen resilience

Core capability Confidence?' | Baseline Target Gap
\(I:Vigll_el;f-Society Interoperability Wl Blig 3.0 4.4 1.4
\(I:Vigll_eif-Society Governance T 24 4.4 2.0
\(I;V(i:\(;:_e?;f-Society Collaboration e 2.3 4.8 2.5
COLL & Medium 2.9 4.4 15

Indigenous Collaboration

Table 10b: Flood: Priority area 2: Improve understanding of disaster risks in all sectors

of society
Core capability Confidence Baseline Target Gap
CCCL 5:
Risk Assessments Low 2.8 4.4 16
CCCL 6: .
Intelligence Information Sharing?"2 High 3.0 5.0 2.0
CCCL 7: Hazard_ Monitoring Low 30 48 18
and Early Warning
CCCL 8: Public Information Low 39 44 1.2

and Awareness

211 The confidence column reflects participants’ average level of confidence in the scores they

provided within the risk and capability assessment process, based on their level of familiarity with

each impact category or capability. The participants were subject-matter experts and included
representatives from multiple orders of government, Indigenous organizations/communities, as
well as the academic, non-governmental and private sectors.

2712 | ow participant return rate (8 responses or less).
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Table 10c: Flood: Priority area 3: Increase focus on whole-of-society disaster
prevention and mitigation activities

Core capability Confidence Baseline

CCCL 9: .

Critical Infrastructure Resilience SRl 82 4.6 14
CCCL 10:

Property Resilience Low 3.5 4.5 10
CCCL 12: . Medium 36 46 1.0
Emergency Management Planning

CCCL 1.4: Structural Risk Low 57 48 21
Reduction Measures

CCCL 1.5: Non-Structural Risk Low 29 46 17
Reduction Measures

CCCL 16:

Environmental Risk Reduction ] AL 4.2 16

Table 10d: Flood: Priority area 4: Enhance disaster response capacity and coordination
and foster the development of new capabilities

Core capability Confidence Baseline Target Gap
CCCL 17: )
. . Medium 3.0 5.0 2.0
Emergency Public Alerting
CCCL 18: Emergency Evacuation )
) Medium 2.8 4.4 1.6
and Transportation
CCCL 20: Specialized Response - )
Medium 3.6 4.8 1.2
Search and Rescue
CCCL 22:
Specialized Response - Low 2.8 4.4 1.6
Flooding?"?
CCCL 24:
. . . Low 4.0 3.0 -1.0
Public Health / Medical Services
CCCL 25:
. L Medium 2.8 4.8 2.0
Operational Coordination
CCCL 27: Emergency Legal and
Low 2.3 4.5 2.2
Financial Advice?*

273 | ow participant return rate (8 responses or less).
274 |ow participant return rate (8 responses or less).
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Core capability Confidence Baseline Target Gap
CCCL 29: . . Medium 3.0 4.5 15
Emergency Social Services

CCCL 31: .

Training and Education Medium S 4.5 1.2

ccel 32 Medium 3.4 4.5 1.1

Exercising

CCCL 33: .

Critical Infrastructure Restoration Medium S 4.5 15

Table 10e: Flood: Priority area 5: Strengthen recovery efforts by building back better to

minimize the impacts of future disasters

Core capability Confidence Baseline Target Gap
CCCL 34:

Psychosocial Health Low 25 4.5 2.0
CCCL 35:

Environmental Restoration Low 3.2 4.0 0.8
CCCL 36:

Cultural Restoration?’® Low 2.7 4.3 1.6
CCCL 37-: Low v i o
Economic Recovery

CCCL 38:

Property Recovery = 2.6 4.8 2.2

Gaps in flood resilience

Gaps identified in Canada’s resilience to flood risk relate to the following three priority areas

under Canada’s Emergency Management Strategy:

Priority 1: Enhance whole-of-Society collaboration and governance to strengthen

resilience

complicates cross-jurisdictional planning.

The decentralized nature of flood planning and response coordination across Canada

As the federal government continues to invest in flood risk management, the current

division of program responsibility is split between multiple federal departments.

to the cross-jurisdictional coordination required.

275 | ow participant return rate (8 responses or less).
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e There are gaps in diking systems where communities are vulnerable.

Priority 2: Improve understanding of disaster risks in all sectors of society

e Canada lacks a national and standardized view of flood risk, which depends on complete
and up-to-date flood hazard information through mapping and modelling. This has
resulted in a patchwork of efforts to address flooding and in communicating flood risk
information to Canadians.

o Where flood mapping has been undertaken, it has focused primarily on present flood
hazards, but has not always incorporated the projected change in hazard due to climate
scenarios, nor the change in exposure due to investments in mitigating infrastructure.
Current flood mapping also has not profiled socio-economic vulnerability.

o Existing data does not provide a simplified and accessible method for Canadians to
access comprehensive flood hazard exposure or vulnerability information. Many maps
created under previous programs are of insufficient resolution or may become outdated,
as funding ends without an opportunity to update maps to reflect changing natural
landscapes, development, changes in water flow levels, or climate change impacts.

Priority 3: Increase focus on whole-of-society disaster prevention and mitigation
e There are opportunities to accelerate and scale-up the deployment of natural
infrastructure solutions.?’®

Priority 4: Strengthen Recovery Efforts by Building Back Better to Minimize the
Impacts of Future Disasters

e The current insurance market in Canada does not cover high risk areas, creating a
protection gap.?’” Canada’s private flood insurance market has only been developing
flood maps since 2015.

¢ The high number of homes located in flood-prone areas has impeded efforts to expand
private insurance.?’® According to data from the Insurance Bureau of Canada and Swiss
Re, flooding has caused approximately $1.5 billion in damage to households, property
and infrastructure in Canada annually in recent years (approximately $700 million in

276 For more detail on how the retention and restoration of natural infrastructure can mitigate flood
risk, see Eyquem, J. L, Church, B. Brooke, R and Molnar, M. 2022. Getting Nature on the Balance
Sheet: Recognizing the Financial Value of Natural Assets in a Changing Climate. Intact Centre on
Climate Adaptation, University of Waterloo.

217 Canada’s Task Force on Flood Insurance and Relocation (2022). Adapting to Rising Flood Risk:
An Analysis of Insurance Solutions for Canada. Public Safety Canada.
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/dptng-rsng-fld-rsk-2022/dptng-rsng-fld-rsk-2022-

en.pdf
218 As detailed in section 6.2 Flood Exposure and Likelihood - Who and What is at Risk?
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insured losses and $800 million in uninsured losses), with residential property owners
bearing approximately 75% of uninsured losses each year.2”® 28

6.7. Moving forward

Assessing flood exposure and likelihood is challenged by the current state of flood mapping
in Canada. Many flood maps are out-of-date and lack consideration of urban development
or the impacts of climate change. The federal government has identified high-quality and
standardized maps, with built-in climate change projections, as a key priority to reduce
disaster risk. Further, the federal government is collaborating with provincial and territorial
and Indigenous partners through initiatives like the Flood Hazard |dentification and Mapping
Program?®' to update flood hazard mapping and to make this information freely available to

all Canadians.?®? This will improve whole-of-society awareness and help informing decision-
making, land use planning, and flood adaptation/mitigation planning.

Efforts are currently underway to coordinate national frameworks for standardized, open,
and authoritative flood maps. The Government of Canada is also currently developing the
Federal Flood Mapping Guidelines series to solidify National Flood Mapping Standards,
creating consistency across jurisdictions and sectors. Additionally, the Government of
Canada has been reviewing the Disaster Financial Assistance Arrangements to ensure the
program continues to be a relevant, effective and sustainable instrument for supporting
Canadians, through provinces and territories, after extraordinary disaster events. As part of
the review, and in recognition of the changing risk environment, solutions are being explored
to enable recovery that is more climate-resilient at the individual and community level.

The Government of Canada created the Task Force on Flood Insurance and Relocation with
the mandate to explore solutions for low-cost flood insurance for residents of high-risk areas
and consider strategic relocation in areas at the highest risk of recurrent flooding. This
interdisciplinary taskforce brought together experts from across the country in both the
public and private sectors. The Task Force’s report, Adapting to Rising Flood Risk: An
Analysis of Insurance solutions for Canada?® provides a common understanding of the

evidence and information required to implement viable arrangements for a national

279 Insurance Bureau of Canada. (2019). 2019 Facts: of the Property and Casualty Insurance Industry
in Canada. Retrieved from the website: http://assets.ibc.ca/Documents/Facts
Book/Facts Book/2019/IBC-2019-Facts.pdf

280 Swiss Re. (2016). The Road to Resilience in Canada. Retrieved from the website:
https://media.swissre.com/documents/The road to flood resilience in Canada.pdf

281 https://www.nrcan.gc.ca/science-and-data/science-and-research/natural-hazards/flood-hazard-
identification-and-mapping-program/24044

282 For more information on the FHIMP, please refer to the following Government of Canada website
https://www.nrcan.gc.ca/science-and-data/science-and-research/natural-hazards/flood-hazard-
identification-and-mapping-program/24044

283 https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/dptng-rsng-fld-rsk-2022/index-en.aspx
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approach to flood insurance, with special considerations for potential strategic relocation of
those at most extreme risk.?3* The report lays out the relative trade-offs of different kinds of
arrangements and undertakes a detailed analysis to support its findings. As noted in many
sections of this report including this chapter, the report’s findings have already been
instrumental in better understanding important issues like the costs due to floods and
impacts on Indigenous communities. The Government of Canada is continuing its review of
the report to inform decision-making and next steps.

Better understanding and responding to the needs of Indigenous
communities

The Government of Canada is also committed to ensuring that Indigenous perspectives are
included in flood risk management in Canada. In parallel with the Task Force on Flood
Insurance and Relocation’s work, Indigenous Services Canada and the Assembly of First
Nations launched the Steering Committee on First Nations Home Flood Insurance Needs?®
to examine the specific home flood insurance needs of First Nations on reserves.

Additionally, through the Flood Insurance and Relocation Project?®®, Public Safety Canada
worked with Kuwingu-neeweul Engagement Services to engage with Inuit, Métis, and First
Nations peoples living off reserve, organizations working in direct support of Indigenous

peoples and communities, insurance industry representatives, and academics.

The outputs of the engagement conducted by Kuwingu-neeweul Engagement Services
identified a need for overall capability building, and that flood risk management decisions
and planning needs to come from Indigenous communities and individuals themselves, with
culturally appropriate supports being of the highest importance.

284 For more information, please refer to the following webpage:
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/dptng-rsng-fld-rsk-2022/index-en.aspx

285 https://www.sac-isc.gc.ca/eng/1397740805675/1535120329798#a4

286 https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/dsstr-prvntn-mtgtn/tsk-frc-fld-en.aspx
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7. Pandemics lens

During the risk and capability assessments
for earthquakes, wildland fires and floods,
participants were asked to consider the
impacts of each hazard during a pandemic.
Pandemics are outbreaks of communicable
diseases that affect a large proportion of the
population in multiple countries or worldwide.
Since these diseases are often new,

there typically exists minimal

population immunity to limit

infection and transmission.

07/



Scope of this chapter

As we know, the COVID-19 pandemic continues to pose challenges and risks across
Canada and the world. As the national approach to address the COVID-19 pandemic
evolves, this report’s findings reflect a point in time and focus on the impacts of the
earthquake, wildland fire, and flood hazards in a pandemic context. As such, this does not
provide an assessment of the pandemic response overall; rather, it serves as an overview
of how pandemics illustrate the need for improvements to emergency planning and
preparedness to ensure overall resilience.

As noted in the methodology section, this chapter was not based on the same
methodological approach as the three other hazard chapters. It was added later in the
NRP cycle to account for the systemic impacts of the COVID-19 pandemic and the
possible cascading effects of this and other potential future pandemics on other disasters.
What follows, lays out observations and considerations derived from the COVID-19
pandemic that could potentially inform future risk and capability assessments.

Human populations have been affected by pandemics since ancient times. These include
widespread outbreaks of plague, cholera, influenza, and more recently, HIN1 influenza,
human immunodeficiency viruses/acquired immunodeficiency syndrome (HIV/AIDS), severe
acute respiratory syndrome (SARS), and SARS Coronavirus 2 (COVID-19). As a result of
the development of medical treatments, modern pandemics are usually virus based.

Decision-making during a pandemic is complex and takes place in an environment where
knowledge is constantly changing. It is important to keep in mind that the information
presented in this chapter and the level of detail attached to it, reflect a point in time
while the pandemic is ongoing, and during which our knowledge of the COVID-19
pandemic continues to evolve. As the knowledge evolves, so too will our policies,
practices, and approaches across all areas of the response, undoubtedly providing
further lessons learned that will be critical in informing our approach to future
pandemics.

In order to manage biological events, the Public Health Agency of Canada and its federal,
provincial and territorial partners rely on existing capabilities such as intergovernmental
pandemic preparedness, public health emergency planning and data, information and
resource sharing agreements, arrangements and protocols. In the context of the COVID-19
pandemic, the Federal, Provincial, Territorial Public Health Response Plan for on-going
management of COVID-19 ?” guided the pan-Canadian forward planning approach for

287 https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-
infection/quidance-documents/federal-provincial-territorial-public-health-response-plan-ongoing-
management-covid-19.html
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ongoing management of COVID-19 in Canada and facilitated awareness and coordination
both within and beyond the public health sector. The Canadian Pandemic Influenza

Preparedness: Planning Guidance for the Health Sector 28 and the federal, provincial and
territorial coordinated response structure and activities outlined in the Federal, Provincial,

Territorial Public Health Response Plan for Biological Events 2% also supported public health
guidance and interventions.

The COVID-19 pandemic is a powerful example of the serious threat that emerging
infectious diseases present to Canadians now and into the future. It also reinforces the
interconnectedness between the health of Canadians and the country's social and economic
well-being, as well as the impacts that pre-existing inequity and Canada’s colonial history
continue to have on vulnerable populations, including Indigenous peoples. These impacts
are explored in depth in the Chief Public Health Officer’s 2020 annual report, From Risk to
Resilience: An Equity Approach to COVID-19 2%, which examines COVID-19’s broader
consequences, offering evidence-based solutions.?®’ Health and safety challenges raised by
the COVID-19 pandemic highlight the importance of clarity and coordination of federal,
provincial, and territorial roles in the emergency management system, including the need to
leverage private sector and civil society support for common guidance on essential services

and guidelines for workplaces.

It was critical to enact public health measures to control the spread of the COVID-19
pandemic and to protect those at high risk for serious health outcomes. However, public
health measures being implemented to stop the spread of the COVID-19 pandemic have
had an effect on the health and well-being of Canadians, causing the population health
profile to shift in ways that will change the dynamics of vulnerable populations. For example,
during 2020, there was an estimated reduction in life expectancy at birth of nearly five
months, attributed to the COVID-19 pandemic deaths alone. Life expectancy in Canada has
generally been increasing by about 2.5 months per year for the past four decades.?*?

Moreover, public health measures resulted in unintended financial consequences for both
individuals and industries. Unemployment rates reached a peak of 14% in May 2020 and

288 https://www.canada.ca/en/public-health/services/flu-influenza/canadian-pandemic-influenza-
preparedness-planning-guidance-health-sector.html

289 https://www.canada.ca/en/public-health/services/emergency-preparedness/public-health-
response-plan-biological-events.html

290 https://www.canada.ca/en/public-health/corporate/publications/chief-public-health-officer-reports-
state-public-health-canada/from-risk-resilience-equity-approach-covid-19.html
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state-public-health-canada/from-risk-resilience-equity-approach-covid-19.html
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have since trended downwards (8% in July 2021) but are still high compared to pre-
pandemic levels. Retail trade, accommodation, and food services were among the most
affected industries.

In that regard, while a pandemic affects all Canadians, the current pandemic has shed light
on deeply entrenched health, social and economic inequities that exist in Canada and
among populations already experiencing poorer health and fewer opportunities to achieve
good health. These vulnerable populations face pandemics at a greater risk of illness and
death and many carry a greater burden of public health measures. For example, the
COVID-19 pandemic has highlighted persistent public health gaps experienced by First
Nations, Inuit and Métis communities. These gaps include: vaccine coverage, outbreak
response, disease surveillance, culturally-competent and informed interventions and
supports, and environmental public health monitoring and intervention to mitigate public
health risks that are contributing to reduced life expectancy and gaps in health status
between Indigenous and non-Indigenous peoples. In addition, due to historical and systemic
factors, marginalized populations may also be more reluctant to trust and access health
services and supports.?%

Consequently, racialized populations, Indigenous peoples, and low-income households
not only experience higher rates of COVID-19 compared to the general population, but
are also disproportionately affected in subsequent waves. Existing health inequities
meant that some groups most at risk from the COVID-19 pandemic were the same
populations disproportionately impacted by public health measures. The Chief Public
Health Officer of Canada’s Report on the State of Public Health in Canada 20212%4
explains further: “Consistent with findings from the first wave, emerging evidence from

the second and third waves suggested that the broader social and economic impacts of
the pandemic were also being disproportionately experienced by groups who have been
historically under-served, such as racialized populations, Indigenous peoples,
populations that are low-income, and women.”?%

These public health service gaps combined with continuing inequities and mistrust, are
limiting the capacity of the health system to respond to these gaps. First Nations, Inuit and

293 This is due to the ongoing impacts of Canada’s treatment of Indigenous peoples and experiences
of anti-Indigenous racism and discrimination when seeking health services. For more information,
you may refer to the following Government of Canada webpage: www.sac-
isc.gc.ca/eng/1628264764888/1628264790978
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7.1.

Métis are among the most at risk during a pandemic and in particular those in remote and
fly-in only parts of the country, where access to medical services may be more difficult. At
the same time, these communities have demonstrated a high level of resilience and employ
innovative ideas and solutions to address risks. Distinctions-based measures to improve
the public health response for Indigenous communities, which provide them with the
flexibility they need to address the specific needs identified by communities and their
members in a culturally appropriate manner that encompasses Indigenous knowledge and
traditional approaches, are helpful. Reconciliation can support a way forward to rid health
systems of anti-Indigenous racism and discrimination, build trust with Indigenous peoples
and communities and ensure that the services Indigenous people receive are
discrimination-free, equitable, and respond to their needs.

For Canadians whose choices about work and housing are limited, pandemic restrictions
can mean even fewer opportunities to protect their physical and mental health while also
meeting their basic needs. Health equity models can explore the underlying conditions
contributing to positive and negative health outcomes and clarify how disease can affect
groups of people differently.

Risk assessment findings: the pandemic lens

During the National Risk Profile (NRP) risk and capability assessment sessions,
participants were asked to consider the impacts of the earthquake, wildland fire, and flood
hazards in light of a pandemic context. Valuable insights were provided — among them the
importance of health equity — regarding responding to and mitigating impacts from other
hazards in a pandemic context. Hospital capacity issues experienced in pandemics are
heightened when another hazard event takes place at the same time (i.e., concurrent
events). First responders are exposed to additional risk in disaster contexts and require
personal protective equipment. Various emergency supplies, such as mobile health units,
are likely to be in limited supply due to high demand, and other key supplies will be affected
by supply chain interruptions. Other similar negative impacts result in a multiplier effect of
the pandemic on other hazards and the capacity for emergency response.

Evacuation centres have limited space capacity due to distancing requirements; alternative
facilities, including hotels, must then be considered for additional capacity. The ability of
NGOs to provide support is often limited due to lower numbers of available volunteers and
strain on the psychosocial resilience of Canadians, as they cope with additional stressors.

Partnerships across all orders of government, civil society, community and the private
sector may support the capacity of public health to respond to pandemics and help
coordinate actions to address crises and other critical public health priorities. In particular,
the COVID-19 pandemic has highlighted gaps in the connection between health and
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7.2.

emergency management systems within, and between, provinces, territories and local
authorities. These systems and their integration can increase our resilience to future
public health emergencies.

Learning from the COVID-19 pandemic

The consequences of the COVID-19 pandemic are not limited to the health domain. The
COVID-19 pandemic has also shown us the interplay between public health, society, the
economy and the environment. Specifically, intersectoral collaboration and the use of a
whole-of-government approach ensures that attention is given to the social, structural, and
environmental conditions that affect the health of Canadians. For instance, the “One Health
Approach” explores ways to design and implement intersectoral research and actions to
concurrently promote the health of humans, animals, and ecosystems.?% |ssues such as the
COVID-19 pandemic and climate change have highlighted the importance of addressing the
complex interconnections between human health and the environment and the potential
value of the One Health Approach.?%”

The best practices from social, health and economic responses employed to support
Canadians during the COVID-19 pandemic response, can help to inform improved
emergency management. Secure, reliable, and resilient critical infrastructure systems for
food and medical supplies underpin the health, safety, security, and economic well-being
of Canadians and the effective functioning of government. In addition, the pandemic led to
a deepening of existing inequities, which contributed to disproportionate outcomes for
many populations. The COVID-19 pandemic demonstrated the importance of building
equity, health promotion and wellness into all aspects of emergency planning and
preparedness to ensure resilience to future challenges.

The magnitude of the current pandemic has highlighted opportunities for improvement in
our national pandemic response efforts. In an independent audit report on pandemic
preparedness, surveillance and border control measures, the Auditor General made a
number of recommendations on pandemic planning, health surveillance, early warning of
health threats and border measures. Work will be undertaken to leverage the lessons
learned from this pandemic within Canada and internationally. The integration and
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implementation of these lessons learned into the Government of Canada’s ongoing
operations and governance will be critical to improving future responses to biological events.

Relevant and accurate data across all orders of government can effectively develop,
implement, and evaluate public health measures to manage pandemics and recover
afterwards. Data is also vital to understand socio-economics inequities in society, to
explore how these inequities influence health and well-being, and to inform and evaluate
interventions to build a stronger and more equitable society. Generating necessary
evidence with consistent data quality nationwide requires both new areas of inquiry as
well as the capacity to better disaggregate data to understand different experiences.

Throughout the COVID-19 pandemic, collecting and sharing health data, knowledge, and
information to support an effective pandemic response posed a constant challenge.?%®
Obtaining consistent, timely, and complete national COVID-19 pandemic case data was
difficult, given that provincial and territorial jurisdictions do not always collect or report
information in the same way.?% Delays in data sharing and complete national data sets
diminish quality of data analysis and the ability to model and predict the spread of a
pandemic. Work is underway on the pan-Canadian Health Data Strategy, which will focus
on strengthening the health data foundations, including: modernizing health data collection,
sharing and interoperability; streamlining and updating the approach to privacy and access
for the digital age; and clarifying accountability and health data governance to bring
meaningful change in the way governments share health data.3%

Moving forward, the importance of coordinated information sharing, and attention to the
particular needs of at-risk communities, must form part of a successful whole-of-society
pandemic response. The Chief Public Health Officer of Canada’s 2021 annual report,

A Vision to Transform Canada’s Public Health System 3%, speaks to Canada's experience
with the COVID-19 pandemic and offers a blueprint for a stronger and more prepared
public health system, built on core principles and key priority action areas.

2% Public Health Agency Moving Forward on a Pan-Canadian Health Data Strategy
(https://www.canada.ca/en/public-health/programs/pan-canadian-health-data-strategy.html)
focuses on strengthening the health data foundations and modernizing health data collection,
sharing and interoperability.

29 A Vision to TRANSFORM Canada’s Public Health System. The Chief Public Health Officer of
Canada’s Report on the State of Public Health in Canada 2021.
https://www.canada.ca/content/dam/phac-aspc/documents/corporate/publications/chief-public-
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eng.pdf

300 Pyblic Health Agency of Canada. (2022) Moving Forward on a Pan-Canadian Health Data
Strategy. Retrieved at htips://www.canada.ca/en/public-health/programs/pan-canadian-health-
data-strateqy.html#a1.

301 https://www.canada.ca/en/public-health/corporate/publications/chief-public-health-officer-reports-
state-public-health-canada/state-public-health-canada-2021.html

National Risk Profile — Hazard: Pandemics lens 124


https://www.canada.ca/en/public-health/corporate/publications/chief-public-health-officer-reports-state-public-health-canada/state-public-health-canada-2021.html
https://www.canada.ca/en/public-health/programs/pan-canadian-health-data-strategy.html
https://www.canada.ca/en/public-health/programs/pan-canadian-health-data-strategy.html
https://www.canada.ca/content/dam/phac-aspc/documents/corporate/publications/chief-public-health-officer-reports-state-public-health-canada/state-public-health-canada-2021/cpho-report-eng.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/corporate/publications/chief-public-health-officer-reports-state-public-health-canada/state-public-health-canada-2021/cpho-report-eng.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/corporate/publications/chief-public-health-officer-reports-state-public-health-canada/state-public-health-canada-2021/cpho-report-eng.pdf
https://www.canada.ca/en/public-health/programs/pan-canadian-health-data-strategy.html#a1
https://www.canada.ca/en/public-health/programs/pan-canadian-health-data-strategy.html#a1
https://www.canada.ca/en/public-health/corporate/publications/chief-public-health-officer-reports-state-public-health-canada/state-public-health-canada-2021.html
https://www.canada.ca/en/public-health/corporate/publications/chief-public-health-officer-reports-state-public-health-canada/state-public-health-canada-2021.html

8. Summary of evidence and key findings

This chapter shares overall findings from
the National Risk Profile risk and capability
assessments across the five impact categories:
people, economy, environment, government
and social impacts. The focus is on common
themes that emerged across all three major
hazards: earthquakes, wildland fires and floods.



8.1. NRP all-hazards findings

8.1.1.

8.1.2.

8.1.3.

The National Risk Profile (NRP) risk and capability assessments revealed several common
themes across the five impact categories, which span across hazards.

People impact category

Participants emphasized impacts on mental health and potential increases in substance-use
(e.g., alcohol), therefore substance-use harms, during and following an emergency event.
First responders are often acutely affected by events and require support post-event.
Lengthy shelter-in place and displacement, in the case of evacuations, also causes
significant mental strain and substance-use harms. Domestic violence often increases in
high stress emergency events, posing additional dangers. Additionally, renters and
apartment owners are often more exposed to risks during a disaster event because they
may lack the storage space for supplies to prepare for an event.

Participants from Indigenous communities shared that both the evacuation and repatriation
processes can be impactful on mental health. This includes returning to damaged or lost
built infrastructure and natural environment on top of managing other losses and ongoing
crises. Additionally, participants indicated that existing traumas related to government-led
displacement in Indigenous communities can cause mental strife, and evacuation practices
can evoke this trauma. Many Indigenous elders may also require interpretation services due
to language barriers in emergency situations. Sensitive cultural accommodation and access
to traditional foods in evacuation settings were identified as a means for addressing some of
these and other impact category considerations.

Economy impact category

There are insurance gaps across hazards. Coverage for several hazards is sometimes not
readily available, and take-up is often low due to the lack of affordable options. Rebuilding
can be particularly costly for low- income Canadians, youth, or seniors due to higher post-
event repair costs. Further, indirect impacts caused by disruptions in one area of a province
and/or territory can cause business interruption and supply chain issues across the whole
region and/or country.

Environment impact category

Environmental data provided by participants showed that rebuilding post-event can be a
green-house-gas-intensive process due to preparation and importation of additional
materials. Suspension of local government services also has the potential to create
environmental spillage or contamination. For example, suspension of garbage collection or

National Risk Profile — Summary of evidence and key findings 126



8.1.4.

8.1.5.

leaving water treatment and resource extraction operations unmonitored due to employees
being evacuated, pose significant contamination risks.

Indigenous peoples and communities indicated that they attributed a high importance to the
impacts of disaster events on the land and natural environment. They are uniquely and
disproportionality impacted by damage to land and natural environment, due to prevalence
of land-based practices (e.g., subsistent hunting) and resources found on the land (e.qg.,
traditional medicines), and its importance for Indigenous cultures and community wellbeing.

Government impact category

Population migration following events reduces local governments’ tax bases and diminishes
their ability to meet citizens’ expectations for recovery. In many communities, emergency
services such as fire departments operate on a fully volunteer basis, while the public may
expect them to be available full time. Many rural and remote communities also rely on radio,
and social networks for event response and recovery. Disinformation is also common
following events and can disrupt response if not addressed. These effects may be amplified
in Indigenous communities, where Indigenous NRP assessment participants reported there
can be a lack of clarity around roles and responsibilities, available or accessed
programming/funding, and under-resourcing given the disproportionate impacts of
emergencies on these communities and their members.

Social impact category

There is a broad need for interpretation services for those experiencing language barriers
to ensure their safety following events. Individuals with limited mobility, or medical
dependencies, also often require additional support following events. Social unrest is
common following emergency events; this can result in increased substance use, or panic
purchasing, which can restrict available supplies. Evacuation can cause significant social
strife; many participants emphasized the need for religious services, care for family pets,
and access to news, personal hygiene, and electricity to charge phones as key in
mitigating mental impacts. Further, evacuations can be especially unsettling for Indigenous
communities if they do not have access to their traditional lands, thus may be unable to
carry out traditional practices.

Cellular networks and telecommunications may be overwhelmed in a disaster event. For
rural and remote areas relying on single roads for supply and evacuations, interruptions will
impact communities’ safety and recovery efforts and the already fragile supply chain.
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8.1.6. Summary of capability shortfall results

Figure 11 shows the average baseline, target, and gap values for each of the Canadian
Core Capabilities List (CCCL) assessed across all scenarios. On average, capabilities had a
baseline score of 2.9 out of 5, indicating a minor shortfall in its current state. The average
target score for an adequate to strong capability was 4.5 out of 5. This indicates that
participants felt each capability needed to be adequate to strong in order to reduce risk to an
acceptable level in the near term.

Figure 11: All-hazard capability assessment results

Average baseline: 2.9
Average target: 4.5

Average gap: 1.6

Total average confidence: Low

Table 11a: Priority area 1: Enhance whole-of-society collaboration and governance to
strengthen resilience

Core capability Confidence®? |  Rating Target | Gap
\?Vi(;ll-ej;f-Society Interoperability Medium 3.2 4.6 1.4
\?V(i:\gll-eiz)f-Society Governance = 2.8 4.3 1.5
\(I:V(i;\(;:_ei:)f-Society Collaboration Low 3.3 4.7 1.4
ﬁi;l-ei;us Collaboration HEelim 2.6 4.4 1.8

Table 11b: Priority area 2: Improve understanding of disaster risks in all sectors of
society

Core capability Confidence Rating Target Gap

CCCL 5:

Risk Assessments ‘ Medium ‘ 2.9 ‘ 4.4 ‘ 15

302 The confidence column reflects participants’ average level of confidence in the scores they
provided within the risk and capability assessment process, based on their level of familiarity with
each impact category or capability. The participants were subject-matter experts and included
representatives from multiple orders of government, Indigenous organizations/communities, as
well as the academic, non-governmental and private sectors.
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Core capability Confidence Rating Target Gap
I(i\(t:jll;gince Information Sharing*® S 3.7 4.8 1.1
g:dCEa?ﬁ: 37:!:"?';“'“"“9 Medium 2.9 48 19
CCCL 8: Public Information Lo 31 43 -

and Awareness

Table 11c: Priority area 3: Increase focus on whole-of-society disaster prevention and

mitigation activities

Core capability Confidence e (o] Target Gap
CCCL 9:

Critical Infrastructure Resilience Low 3.0 45 15
CCCL 10:

Property Resilience Low 2.9 4.6 1.7
CCCL 11:

Public Infrastructure Resilience Low 2.8 4.6 1.8
CCCL 12: _

EM Planning Medium 3.3 45 1.2
CCCL 13:

Security and Interdiction 3* Low 4.5 45 0
CCCL 1.4: Structural Risk - . i o
Reduction Measures

CCCL 1.5: Non-Structural Risk Lo b7 45 s
Reduction Measures

CCCL 16: Low e 's -

Environmental Risk Reduction

Table 11d: Priority area 4: Enhance disaster response capacity and coordination and
foster the development of new capabilities

Core capability Confidence Rating Target Gap
CCCL 17:
Emergency Public Alerting Low 34 4.7 13
CCCL 18: Emerqency Evacuation Low 07 46 19
and Transportation

303 | ow participant return rate (8 responses or less).

304 ow participant return rate (8 responses or less).
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Core capability Confidence Rating Target Gap

CCCL 19:

Operational Safety and Security 3% Low 3.5 4.4 0.9
CCCL 20: Specialized Response - Low 33 46 3
Search and Rescue - : .
CCCL 21: Specialized Response .

Hazmat / CBRNE 3% High 1.0 3.0 2.0
CCCL 22:

Specialized Response - Flooding Low 2.8 4.4 1.6
307

CCCL 23: Specialized Response - .

Wildland fire Interface Medium 33 4.8 15
CCCL 24:

Public Health / Medical Services Low 2.7 4.4 1.7
CCCL 25: )

Operational Coordination Medium 2.9 4.5 1.6
CCCL 26: _

Operational Communications 3¢ Medium 2.5 3.0 2.5
CCCL 27: Emergency Legal and

Financial Advice 3% Low 22 4.6 2.4
CCCL 28:

Emergency Logistics Low 2.8 4.8 2.0
CCCL 29:

Emergency Social Services Low 3.0 4.3 1.3
CCCL 30:

Fatality Management Service 3'° 5 2.0 5.0 3.0
CCCL 31: )

Training and Education Medium 3.0 4.4 1.4
(E:)((:e(itlilzng Medium 3.1 4.3 1.2
CCCL 33:

Critical Infrastructure Restoration 5 2.6 4.5 1.9

305 | ow participant return rate (8 responses or less
306 | ow participant return rate (8 responses or less
307 ow participant return rate (8 responses or less
308 | ow participant return rate (8 responses or less
309 | ow participant return rate (8 responses or less
310 | ow participant return rate (8 responses or less
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Table 11e: Priority area 5: Strengthen recovery efforts by building back better to
minimize the impacts of future disasters

Core capability Confidence Rating Target Gap
CCCL 34:

Psychosocial Health Low 2.6 4.6 2.0
CCCL 35:

Environmental Restoration Low 3.3 3.9 0.6
CCCL 36:

Cultural Restoration ' Low 2.9 4.3 1.4
CCCL 37-: Low o ve -
Economic Recovery

CCCL 38:

Property Recovery Low 2.6 4.6 2.0

Figure 12: Summary capability shortfall results

Stakeholders were asked to evaluate the baseline (current state) of select capabilities from the
CCCL, in relation to each hazard scenario. This assessment was conducted on a 5-point scale:

. Several elements of this capability are not sufficient and will jeopardize
Critical Shortfall _ _ o
successful delivery of this capability

: One element of this capability is not sufficient and will likely jeopardize
Serious Shortfall _ _ o
successful delivery of this capability
. Additional risk may be realized if interventions are not made to improve
Minor Shortfall ) .
one or more of the elements of this capability
Taken together, the elements of this capabilit
Adequate 9 . P y
are near optimal

This capability is very robust. Reallocation to other capabilities may be
considered, given surplus strength, as necessary.

The table below indicates capabilities assessment results based on the 5-point scale noted

above for each hazard (across all assessed scenarios). Only capabilities applicable to the
specific hazard were assessed; therefore, some capabilities will not have an
assessment score and will be labelled “Not applicable”.

311 Low participant return rate (8 responses or less).
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Wildland

Core capability Earthquakes Fires Floods
CCCL 1: Minor Minor Minor
Whole-of-Society Interoperability Shortfall Shortfall Shortfall
CCCL 2: Serious Serious Serious
Whole-of-Society Governance Shortfall Shortfall Shortfall
CCCL 3: Minor Minor Serious
Whole-of-Society Collaboration Shortfall Shortfall Shortfall
CCCL 4: 3 Serious Serious
Indigenous Collaboration ortfa Shortfall Shortfall
CCCL 5: Minor Serious Serious
Risk Assessments Shortfall Shortfall Shortfall
CCCL 6: Minor Adequate Minor
Intelligence Information Sharing *'? Shortfall g Shortfall
CCCL 7: Serious Minor Minor
Hazard Monitoring and Early Warning Shortfall Shortfall Shortfall
CCCL 8: Minor Serious Minor
Public Information and Awareness Shortfall Shortfall Shortfall
CCCL 9: Serious Minor Minor
Critical Infrastructure Resilience Shortfall Shortfall Shortfall
CCCL 10: Serious Serious Minor
Property Resilience Shortfall Shortfall Shortfall
CCCL 11: Serious Serious Minor
Public Infrastructure Resilience Shortfall Shortfall Shortfall
CCCL 12: Minor Serious Minor
EM Planning Shortfall Shortfall Shortfall
CCCL 13: Not Not Not
Security and Interdiction applicable applicable applicable
CCCL 14: Serious Serious Serious
Structural Risk Reduction Measures Shortfall Shortfall Shortfall
CCCL 15: Serious Serious Serious
Non-Structural Risk Reduction Measures Shortfall Shortfall Shortfall
CCCL 16: Serious Serious Serious
Environmental Risk Reduction Shortfall Shortfall Shortfall
CCCL 17: Minor Minor Minor
Emergency Public Alerting Shortfall Shortfall Shortfall

312 | ow participant return rate across all hazards (8 responses or less).
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Wildland

Core capability Earthquakes Fires Floods
CCCL 18: Emergency Evacuation and Serious Serious Serious
Transportation Shortfall Shortfall Shortfall
CCCL 19: Not Not Not
Operational Safety and Security applicable applicable applicable
CCCL 20: Specialized Response - Search Serious Minor Minor
and Rescue Shortfall Shortfall Shortfall
CCCL 21: Critical Not Not
Specialized Response Hazmat / CBRNE shortfall applicable applicable
CCCL 22: Not Not Serious
Specialized Response - Flooding applicable applicable Shortfall
CCCL 23: Specialized Response - Wildland Not Minor Not
fire Interface applicable Shortfall applicable
CCCL 24: Serious Minor Adequate
Public Health / Medical Services Shortfall Shortfall g
CCCL 25: Serious Minor Serious
Operational Coordination Shortfall Shortfall Shortfall
CCCL 26: Serious Minor Not
Operational Communications Shortfall Shortfall applicable
CCCL 27: Serious Not Serious
Emergency Legal and Financial Advice Shortfall applicable Shortfall
CCCL 28: Serious Minor Not
Emergency Logistics Shortfall Shortfall applicable
CCCL 29: Serious Minor Minor
Emergency Social Services Shortfall Shortfall Shortfall
CCCL 30: Serious Not Minor
Fatality Management Service Shortfall applicable Shortfall
CCCL 31: Minor Serious Minor
Training and Education Shortfall Shortfall Shortfall
CCCL 32: Minor Serious Minor
Exercising Shortfall Shortfall Shortfall
CCCL 33: Critical Infrastructure Serious Serious Minor
Restoration Shortfall Shortfall Shortfall
CCCL 34: Serious Minor Serious
Psychosocial Health Shortfall Shortfall Shortfall
CCCL 35: Minor Minor Minor
Environmental Restoration Shortfall Shortfall Shortfall
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Core capability

Earthquakes

Wildland

Fires | Floods

CCCL 36: Serious Stron Serious
Cultural Restoration®'® Shortfall 9 Shortfall
CCCL 37: Serious Minor Serious
Economic Recovery Shortfall Shortfall Shortfall
CCCL 38: Serious Serious Serious
Property Recovery Shortfall Shortfall Shortfall

In addition to specific hazard findings, summary analysis of the findings from the
NRP risk and capability assessments by Public Safety Canada highlights cross-

cutting gaps in emergency management, across all hazards which align with the

capabilities from the Canadian Core Capabilities List, including capability 4: Indigenous

collaboration, capability 8: public information and awareness, as well as capabilities
linked to whole-of-society collaboration and risk reduction measures.

Figure 13: All-hazards gap findings

Emergency management
systems and governance

coordination

Gaps in integrated
approaches and
programming across
jurisdictions (ad hoc
investment in disaster risk
reduction activities).

Advancing capability-based
and risk-informed planning
for measuring interventions
and investment.

Greater alignment and
integration between climate
change adaptation,
emergency management

Disaster recovery and
resiliency

Insufficient data on the
psychosocial
consequences of disaster
and climate change
impacts.

There are low levels of
insurance uptake in high-
risk earthquake locations,
especially in Quebec and
Ontario, and across the
highest risk, flood-prone
homes.

Inadequate measures to
reduce pre-event risk

Empowering Canadians in
disaster risk reduction,
climate change adaptation
and emergency
management

Disaster risk knowledge and
preparedness culture for
helping mitigate disaster risk
and losses.

Accessible data on other
dimensions of disaster risk
and hazards is useful.

Gaps exist across response
capabilities for community
reaction to disaster events
(e.g., enhanced and
culturally-appropriate
evacuation and relocation
plans).

313 | ow participant return rate across all hazards (8 responses or less).
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and disaster risk reduction (e.g., retrofit programs, Lack of integration of

could enhance management | climate-proofing Indigenous knowledge in

of climate change impacts. infrastructure and natural | emergency management
infrastructure solutions). planning, readiness and

Information sharing gaps preparedness, and

exist between health and partnerships with Indigenous

emergency management communities as well as other

systems. vulnerable populations.

8.2. Findings relative to the five Emergency Management
Strategy priority areas?"

8.2.1. Priority 1: Enhance whole-of-society collaboration and governance
to strengthen resilience

The baseline capability strength for capabilities 2: whole-of-society governance and 4:
Indigenous collaboration were assessed by NRP capability assessment participants as
having a serious shortfall nationally. In looking closer at capability 2: whole-of-society
governance, the capacity of ‘people and organization’ and the competence of ‘policies,
processes, and practices’ were frequently selected as areas for improvement. Many
jurisdictions and regional authorities have different rules and processes that are not
publicly available.

Findings from capability 4: Indigenous collaboration indicate gaps in emergency
management capabilities in such categories as “people and organization”. Participants
noted that Indigenous organizations require more resources, data, and staff than is often
available to them, to undertake and participate meaningfully in emergency management
activities because of the disproportionate risk and impacts they experience from disasters.
Generally, there was strong support for self-determined and co-development approached,
such as the one envisaged under Indigenous climate leadership,3'® and efforts to
streamline engagement and move quickly from assessments and planning to ‘boots on
ground’. Additionally, some Indigenous communities are located in hazard-prone areas
making it difficult to support emergency evacuations. Regional authorities require cultural

314 Please be advised that this section features the outcomes and perspectives shared by participants
during the NRP Risk Assessment process in 2021.
315 hitp://www.canada.ca/en/environment-climate-change/services/climate-change/indigenous-

partnership.html
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sensitivity training when collaborating with Indigenous communities in pre-event planning
and post-event response/recovery, which is not currently standardized across Canada.

Participants of the NRP assessment process suggested standardizing a national incident
management system and that adopting common emergency management terminology
would be beneficial.3'® Respect for jurisdictional divisions and emergency
management legislation is important to retain while continuing the vital work to
strengthen local, provincial, and federal response and accountabilities to jointly
enhance resilience. Through improved evidence and sharing of lessons learned across
jurisdictional boundaries, through the NRP, is an opportunity to improve disaster
preparedness, response, and recovery through increasing transparency.

Emergency management is a shared responsibility and everyone has a role to play. As each
group — government, academia, industry, NGOs, communities, and citizens — develops a
stronger understanding of their own agency to respond during disaster events, everyone
benefits from higher levels of community resilience. Rural, remote, and Indigenous
communities’ participation in emergency management planning initiatives and strategies can
be helped through community-focused engagements, education and programming in order
to appropriately consider regional and community-based differences.®"”

Through all types of emergencies, working in partnership with Indigenous peoples and
communities as equal partners will help to better integrate community-based knowledge,
strengths, and vulnerabilities into emergency planning and risk awareness discussions. This
will also promote the inclusion of culturally competent emergency management practices and
traditional knowledge across all four pillars of emergency management. Furthermore, full
participation of Indigenous partners will support efforts to mitigate ongoing inequities between
Indigenous and non-Indigenous peoples and help to foster relationships between key
emergency management and Indigenous partners. The value of knowledge and practice of
Indigenous communities is important for instituting cultural practices that reduce disaster risks.

316 Having a standardized national system may work well for urban centers, but isolated/remote
Indigenous communities may need specialized and dynamic approaches suited to their community
needs.

317 Feedback from Indigenous engagement sessions conducted by Cambium Indigenous Professional
Services.
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8.2.2.

8.2.3.

Priority 2: Improve understanding of disaster risks in all sectors of
society

Participants noted minor to serious shortfalls for this priority area.3'8

Participants noted that in some jurisdictions, emergency management teams are
understaffed and lack diversity of risk knowledge, creating additional challenges to
planning and assessing levels of risk and capability at the local level. When risk
assessments are conducted, there may not be a process to implement solutions to the
gaps revealed during the risk assessment process. Collaboration and capacity to engage
is important as knowledge around hazard risks and capabilities span a wide spectrum of
societal stakeholders.

Capability 8: public information and awareness was consistently cited as important for
empowering Canadians to prepare and respond appropriately to risks. For example,
participants cited the need for greater awareness around prevention and mitigation tools
such as FireSmart.3'® There is also a need for accessible, culturally-informed information,
including information materials translated into Indigenous languages with traditional
knowledge incorporated.

This need for greater awareness was also indicated by the serious shortfall assessed for
capability 7: hazard monitoring and early warning. This score was lowest for
earthquakes. However, work is currently ongoing to implement an earthquake early warning
system in 2024. The provision of advanced warning prior to an earthquake will offer seconds
to minutes of advance warning and supports capacity building within this capability.
Participants noted that even though hazard monitoring mechanisms for earthquake and
wildland fire are being established, gaps remain for both.

Priority 3: Increase focus on whole-of-society disaster prevention
and mitigation activities

Five out of eight capabilities in this priority area were assessed by NRP capability

assessment participants as having a serious shortfall nationally:

e Property resilience;

e Public infrastructure resilience;

e Structural risk reduction measures (e.g., construction of floodways and dykes, fire
break);

e Non-structural risk reduction measures (e.g., building codes, land-use planning, and fire
smart protocols); and

318 Please see Figure 11.
319 https://firesmartcanada.ca/
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¢ Natural environment risk reduction measures (e.g., restoration/protection of wetlands,
fuel management, and urban forests).

To strengthen these capabilities improved risk awareness among property owners (including
public and private sectors) and structural prevention activities (including retrofits where it
makes sense from a land use planning perspective, relocation in hazard-prone locations,
and creative structural / non-structural solutions when working with property, real estate,
construction, and insurance sectors) would be useful.

Analysis of capabilities 14: structural risk reduction measures, 15: non-structural risk
reduction measures, and 16: natural environment risk reduction measures indicates
that the greatest gaps concern requirements for how and where structures are built, as well
as how they incorporate the natural environment. Additionally, accelerating uptake of
resilience measures in the national model building code, standardizing building codes
across jurisdictions and implementing best practices will improve resilience.

Capability 12: emergency management planning was cited as a minor shortfall within
the priority area.®?° Participants suggested this is because all orders of government are
concerned with emergency management planning and have personnel allocated to it.
Capability 13: security and interdiction will be fully assessed in future NRP rounds.

8.2.4. Priority 4: Enhance disaster response capacity and coordination and
foster the development of new capabilities
The following nine response capabilities (out of the 17 assessed) in this priority area were
assessed by NRP capability assessment participants as having a serious shortfall nationally:
e Emergency Evacuation and Transportation;
e Specialized Resource Response — Flooding;
e Public Health and Emergency Medical Services;
e Operational Coordination;
e Operational Communications;
o Emergency Legal and Financial Advice;
e Emergency Logistics;
¢ Fatality Management Service; and
e Critical Infrastructure Restoration.
A series of targeted operational solutions could enhance disaster response and strengthen
the capabilities noted above as having serious shortfalls. Respondents consistently found

that the human and organizational resources necessary to maintain these capabilities are
insufficient. Capability 20: specialized response resources are community based, often

320 For more information, please see Figure 11.
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reliant on large groups of volunteers, placing the capability at risk when volunteers are
unavailable. Participants suggested that volunteers are in short supply and may require
training for specialized operations such as wildland fire response. The Office of the Fire
Commissioner in British Columbia has established a Memorandum of Agreement for Inter-
agency Operational Procedures and Reimbursement Rates to enable the province to pay
search and rescue volunteers based on pre-established fees and rules.®?' This framework
could be valuable for pre-screened volunteer communities in sectors like firefighting where
volunteers play a significant role and often make personal sacrifices in order to volunteer.

While capabilities 17: emergency public alerting, 20: specialized response resource
— disaster search and rescue, and 23: specialized response resource — wildland
interface fire scored relatively well, participants noted gaps in public alerting where
resources are constrained. This gap is being addressed as Natural Resources Canada is
implementing a national earthquake early warning system, scheduled to be in operation in
2024. The system will provide advance warning to critical infrastructure and populations
prior to shaking from an earthquake arriving at their location, allowing preventative
measures to be taken such as ‘drop, cover and hold on’, opening doors at fire and
ambulance stations, delaying landings for aircraft, stopping rail, bridge and tunnel traffic,
and closing valves on fuel lines.

8.2.5. Priority 5: Strengthen recovery efforts by building back better to
minimize the impacts of future disasters

Four out of five baseline recovery capabilities in this priority area were assessed by NRP
capability assessment participants as having a serious shortfall nationally:

e Psychosocial Health;

e Cultural Restoration;

e Economic Recovery; and

e Property Recovery.

In looking more closely at capabilities 34: psychosocial health, 37: economic recovery,
and 38: property recovery, respondents found areas for improvement both among the
people and organizations involved in response, as well as the policies, processes, and
practices governing the capability. Participants noted that economic and property recovery
are linked. They also noted that in some jurisdictions, emergency management teams are
understaffed or lack diversity of risk knowledge, creating additional challenges to plan and

321 For more information on the Memorandum of Agreement for Inter-agency Operational Procedures
and Reimbursement Rates, please refer to the following webpage
https://www2.gov.bc.ca/assets/gov/public-safety-and-emergency-services/wildfire-status/wildfire-
response/inter-agency _agreement.pdf.
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assess levels of risk and capability at the local level. A lack of recognition and understanding
around mental health and cultural activities were also noted.

Collaboration and capacity to engage is important as knowledge around hazard risks and
capabilities span a wide spectrum of societal stakeholders. When different groups and
jurisdictions have different or incompatible knowledge sets, or use different emergency
management frameworks, this poses difficulties in intercommunication. Disasters require
response from a large and complex system with an agile framework. Emergency
management professionals need to work better together, as well as understand the risk,
mitigation, prevention, response, and recovery aspects of disaster management.

Indigenous participants during the NRP engagement sessions considered the impacts of
disasters on lands and environment, and for community in greater depth, including impacts
on community culture and ways of life, economic systems, operations, governance and
leadership, infrastructure, vulnerable members. A primary area of concern regarding impacts
was for individual community members.

The residual effects of disasters on Indigenous peoples and communities may also lead to
decreased recovery capacities, and further magnify pre-existing and ongoing socio-
economic inequities. This is contrary to the objective of addressing the socio-economic gap
between Indigenous and non-Indigenous peoples, which is a federal government priority.

Findings that emerged indicated a great degree of commonality in impacts and risk across

distinctions. To highlight some of the prevalent cross-cutting considerations, risks and

impacts that emerged for Indigenous peoples are as follows:

e Death, injury, and/or iliness;

e Short-term and long-term mental health implications;

e Food and water security;

e Loss of connection to land and land-based cultural and spiritual sites;

e Evacuation and displacement;

e Loss and damages on wildlife and environment;

e Loss and damage of limited community infrastructure;

¢ Insurance affordability;

e Lack of capacity, resources and funding for response, recovery and reduction activities;

¢ Magnification of pre-existing social issues (e.g., homeless, addiction, unemployment,
etc.); and

e Governance implications (e.g., communication capacities, operation disruptions).

The absence of data and research on distinctions-based risk and impact considerations
presents a gap in knowledge, leading to potential gaps in emergency management policy
and programming. Much of the impacts and risks that arose for Inuit peoples and
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communities were significantly tied to, and possibly amplified by, climate change, such as
increased risk and decreased capacity (e.g., applicability of Indigenous knowledge) of
changing landscape and environment. Similarly, findings specific to Métis indicate a focus on
climate change as it relates to disaster risks and impacts, including the degree to which
disasters can lead to and/or increase distress from climate change (e.g., eco-anxiety and
distresses caused by environmental change).

Self-governing Nations and land claim agreements are important in crafting appropriate risk
and impact considerations. In the Indigenous sphere, community-by-community approaches
tied together by larger co-developed initiatives, such as Indigenous Climate Leadership, are
likely to be necessary as they are more able to account for the unique circumstances that
each community faces.
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9. Looking to the future

Canada’s risk picture is constantly changing.

In future years, the focus of National Risk
Profile risk and capability assessments will
broaden to include a wider variety of - o

environmental hazards and human-induced ' —— A
threats. This evidence base will support P : |
strategic decision-making across all

hazards and help Canada address

disaster risk by building the >
emergency management

capabilities we need
to respond effectively.




Until recently, Canada was one of the few countries in the Organization for Economic Co-
operation and Development without a country-wide disaster risk profile. The ongoing
development of the National Risk Profile (NRP) begins to address this gap and bring
Canada in-line with its international partners that are using integrated strategic risk
assessments to support evidence-based disaster risk reduction and resilience-building
actions. As a result, the NRP is a key tool to ensure that Canada has established a
consistent national profile of earthquake, flood and wildland fire risk necessary to enable the
whole of society collaboration which is foundational to addressing disaster risk and building
the necessary capabilities to respond effectively.

In addition to providing evidence for domestic emergency management and climate change
adaptation decision-making, the NRP also supports the advancement of international
initiatives towards disaster risk reduction. Disaster risk awareness is a key element of the
UN Sendai Framework for Disaster Risk Reduction 2015-20303%%2, to which Canada is a
signatory. “Understanding disaster risk and strengthening disaster risk governance to

manage disaster risk” is a key priority under the UN Sendai Framework for Disaster Risk
Reduction 2015-2030. The NRP advances implementation of this priority and informs
Canada’s input into UN led disaster risk reduction efforts internationally.

Canada'’s risk picture is constantly changing due to societal change and external factors.
The focus of the risk and capability assessments will broaden in future years to include a
wider variety of environmental hazards and human-induced threats to establish a base of
evidence to support strategic decision-making and investments across all hazards. Lessons
learned during the risk and capability sessions and international best practices will be
considered to continually improve the NRP assessment process and methodology going
forward. In addition, it is expected that the all-hazards approach and capability-based
planning methodology will mature as Canada builds greater depth and breadth of expertise
nation-wide.

There is scope in the NRP to further explore the difference between the 10 to 20 disasters
Canadians experience each year and a catastrophe that is expected once every few
hundred years.

Future versions of the NRP will build on current evidence and leverage diverse national-level
expertise to identify areas where emergency management capabilities could be improved.323
Future reports will incorporate enhanced gender-based analysis plus and equity-based
considerations, given that there are deeply entrenched health, social and economic
inequities in Canada that can result in differential and disproportionate impacts of hazards.

322 hitps://www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-2030
323 |t is important to note that the number of future NRP reports and the breadth of hazards analyzed
is contingent on continued funding.
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9.1.

Future reporting on the NRP will also strive to better encompass the complex and unique
realities of these communities, to better articulate relevant emergency management and
disaster risk reduction efforts for and by Indigenous peoples, in Canada.

As Canada looks to the future, areas for stakeholder efforts might include:

e Strengthening coordination, leadership, and best practices across whole of society,
including international partners, recognizing that emergencies and disasters will always
be with us (e.g., a coordinated approach to prevent and respond to disasters based on
sound risk and emergency management principles);

e Supporting a Distinction-based approach for Indigenous communities, including on
and off reserve;

e Ensuring real-time, accurate, secure and shareable data; and

o Fostering solutions that allow capabilities to be shared and leveraged across the
emergency management system.324

Lessons learned

Public Safety Canada continues to refine the methodological approach for the next
round of representative risk and capability assessment processes, including optimizing
subject matter expertise within the process. As risk and capability assessments are
regularized through an iterative annual process, more complex facets of disaster risk —
including systemic risk, secondary disaster risk impacts that involve the release of
hazardous substances, fires, and explosions as a risk driver, and other cascading
impacts - can be further explored to understand how they affect various systems and
sectors in Canada and what this means for Canadians’ day to day lives. This is important
given that cascading risks can impact mental health, public health, water security, food
security, and human security.

324 For more information, please see Annex E: Advancing Canada’s Emergency Management
Strateqgy Priorities.
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Lessons-learned from the inaugural round of assessment is informing improved
methodological alignment with gender-based analysis plus best practice.

Themes Lessons learned

Build on
current
evidence

¢ Leverage diverse national-level expertise to identify areas where

capabilities could be improved to inform government and individual
behavior.

Leverage “get prepared”®?® as an NRP tool to help individuals and
communities take their own preparatory/precautionary measures
based on their particular context.

Risk
assessment
products

Develop toolsets and templates, leveraging information technology,
to facilitate risk assessments across Canada.

Integrate tools to create a comprehensive suite of products that can
support risk assessments on a platform that will be available and
accessible to all Canadians.

Setup publicly accessible data sharing platforms for governments
to share risk assessments, and interoperable climate change and
hazard data.

Integration of open geospatial information and web services®?
throughout the NRP will strengthen the report and provide a bridge
to action for relevant stakeholders and policymakers at all orders of
government, academia, and industry.

Indigenous
considerations

Consider an approach that delves deeper into the particular
experiences of Indigenous communities across Canada, focusing
on specific circumstances, cultural traditions, histories, and
environments that shape experiences, risk perceptions, and inform
emergency response capacities and response.

Consider specific capacity needs for Indigenous communities within
the emergency management context.

325 https://www.getprepared.gc.ca/index-en.aspx

326 \Web services in this instance is referencing datasets (e.g., map layer) provided over the internet
as a web-enabled service.
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9.2. Round two risk and capability assessments

The second round of the NRP risk and capability assessments began in fall 2022, and
have been examining three different hazards: extreme heat events, hurricanes, and space
weather events. These hazards were selected and approved by an interdepartmental
governance committee using a principles-based selection process that optimized
knowledge generation, represented the breadth of Canada’s diversity and hazardscape,
exercised pragmatism, considered disaster risk drivers, and was informed by long-term
priorities to ensure the relevance of NRP results.

9.2.1. Extreme heat events

Extreme heat events are a major health risk in Canada. Unlike many other hazards, the
impacts of extreme heat events are felt through direct impacts to health and safety of
individuals and results in significant preventable morbidity and mortality, and places stress
on important social systems like health care. Prolonged exposure to extreme heat can also
have impacts on a range of sectors, including transportation, agriculture, transportation, and
infrastructure, and increase the risk of other disasters (e.g., drought and wildfire). Like other
hazards, extreme heat events disproportionately impact those most at risk.

Heat is a pressing issue that impacts the lives of Canadians, and recent unprecedented
extreme heat events, such as the 2021 western heat dome, in which 619 people died in
British Columbia.®?” Canada has experienced major extreme heat events resulting in
significant increases in hospitalizations, emergency service calls, ambulance dispatches,
emergency room admissions, and heat-related deaths. Communities across Canada have
been substantially impacted, causing negative impacts to health and health systems, social
and economic activities and systems, critical infrastructure, and environmental systems.

Health and wellbeing is a central theme of the National Adaptation Strategy, and the
Government of Canada has been engaging with health sector stakeholders and Canadians to
identify adaptation needs and opportunities. Health professionals, researchers, stakeholders
and Canadians have made it clear that protecting health from extreme heat is an adaptation
priority. Protecting Canadians from extreme heat events will require innovative health
interventions and coordination amongst a wide range of stakeholders that work to support
Canadians and efforts taken must be informed by the perspectives of those most at risk.
Further examining this hazard will serve to enhance coordination between the heat health
and emergency management communities and drive necessary action.

327 Chief Coroner of British Columbia (June 2022) Extreme Heat and Human Mortality: A Review of
Heat-Related Deaths in B.C.in Summer 2021. Retrieved at
https://www2.gov.bc.ca/assets/gov/birth-adoption-death-marriage-and-divorce/deaths/coroners-
service/death-review-panel/extreme heat death review panel report.pdf
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9.2.2.

9.2.3.

Hurricanes

Hurricanes and post-tropical storms have a significant impact on the southeastern regions
of Canada, where damaging winds, flooding, and power outages impact preparedness and
community resilience. Additionally, there are clear linkages with climate change and
fluctuations in the ocean’s temperature which is leading to greater hurricane and post-
tropical storm severity by causing increased surge flood damage, wind intensity, and
rainfall due to warmer air temperatures.®?® Recent events such as Hurricane Fiona
highlight the importance of examining this hazard in order to better understand the risk
Canada faces from hurricanes and post-tropical storms.

Space weather events

Space weather refers to changes in the space environment and geomagnetic storms
resulting from eruptions on the sun. Space weather events ultimately affect human
activities and technologies on earth and in space. With the increasing reliance on
vulnerable technologies, it is important that the potential risks from space weather events
are understood to enable Canadians to prepare for an extreme event.

Subject matter experts are being engaged to assess disaster risk scenarios and capabilities
based on their areas of knowledge and expertise. These results, informed by expert
understanding of both resilience and challenges within emergency management, will inform
a comprehensive assessment of disaster risk and capability in a pan-Canadian context.
The results of this round of hazard risk and capability assessments will also be published.

328 Colbert, A. (2022, June 1). A force of nature: Hurricanes in a changing climate — climate change:
Vital signs of the planet. Retrieved from: https://climate.nasa.gov/news/3184/a-force-of-nature-
hurricanes-in-a-changing-climate/#:~:text=As%20the%20air%20continues%20to,increase
%20in%20hurricane%20wind%20intensity
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10. Conclusion

In a context where the costs of responding to disasters are expected to rise across all
sectors, targeted decision-making and actions to address the most impactful challenges in
climate resilience and disaster preparedness are vital. Increasing disaster risk awareness
can help ensure that everyone in Canada is aware and empowered to address disaster risk.
As this report demonstrates, an important first step is to identify and understand the greatest
gaps in Canada’s emergency management system capabilities, in order to move towards
addressing these gaps in a way that is proactive, across all hazards, and comprehensive,
rather than ad hoc and reactive.

These findings will be useful to a wide range of audiences. For Canadians, this report
increases awareness of the impacts of disasters, how climate change is impacting disaster
risk, and personal disaster risk. For emergency management professionals, the information
in this report helps inform the work of protecting Canadian communities before, during and
after disasters. Across all orders of government, the NRP provides foundational support for
the development and implementation of initiatives related to emergency management,
climate change adaptation and disaster risk reduction, including initiatives linked with
Canada’s Emergency Management Strategy and climate change adaptation, including the
National Adaptation Strategy.

Looking ahead, the NRP will expand to include additional hazards, with three already
identified for the next round of risk and capability assessments: extreme heat events,
hurricanes and space weather events. The NRP will also continue to evaluate the inclusion
of many more hazards facing Canadians, including avalanches, drought and permafrost
degradation, or human-induced hazards such as industrial chemical spills, acts of terrorism
or cyber-attacks. Building on this foundational risk and capability assessment evidence from
national stakeholders, the NRP methodology will evolve and improve with a particular focus
on enhancing gender-based analysis plus analysis, so that future NRP reports reflect in
greater detail the lived experiences of diverse groups of Canadians.
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11. List of Annexes

11.1. Annex A: Key terminology

Note: Wherever possible, definitions endorsed by joint federal, provincial and territorial
documents will be used to ensure this report reflects terminology commonly accepted by
national emergency management stakeholders.3?°

All-hazards: Emergency management adopts an all-hazards approach in every jurisdiction
in Canada by addressing vulnerabilities exposed by both natural and human-induced
hazards and disasters. The all-hazards approach increases efficiency by recognizing and
integrating common emergency management elements across all hazard types, and then
supplementing these common elements with hazard-specific sub-components to fill gaps
only as required. As such, “All-Hazards” does not literally mean preparing to address any
and all potential hazards in existence. Rather, it emphasizes the leveraging of synergies
common across hazards and maintaining a streamlined and robust emergency management
system. The “All-Hazards” approach improves the ability of emergency management
activities to address unknown hazards and risks by emphasizing common impacts.

Average annual loss: Average annual loss is the expected hazard loss per year, averaged
over a set period of time.

Canadian ore Capabilities List: Endorsed by Federal, Provincial and Territorial
governments, the Canadian Core Capabilities List is a list of 38 emergency management
capabilities, capturing a comprehensive range of functions within the emergency
management system across the five Emergency Management Strategy priority areas. The
Canadian Core Capabilities List provides a framing of what functional groupings or
capabilities support the emergency management system in Canada, and their definitions.

Capabilities: Functional groupings of activities and initiatives that support the emergency
management system in Canada. For the purposes of the National Risk Profile (NRP), these
are broadly comprised of two key dimensions:
e Competence, which is the quality and appropriateness of skills, knowledge,
structure, experience, and support tools delivering a capability, supported by
education, training, certification, and applicable research; and,

329 Unless otherwise indicated, all definitions are taken from Federal, Provincial, and Territorial
Ministers Responsible for emergency management. (2017). An EM Framework for Canada — Third
Edition. https://www.publicsafety.gc.cal/cnt/rsrcs/pblctns/2017-mrgnc-mngmnt-frmwrk/index-

en.aspx
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e Capacity, which is the extent to which a capability can be delivered as supported
by human and financial resources, necessary coverage of control structures (i.e.,
policy, process, and practice), and necessary support assets (infrastructure
technology, and tools).

Catastrophe: The term catastrophe is consistently used to identify a very large disaster.
Some emergency management experts in Canada suggest that a catastrophe is larger, but
also much more complex than a disaster; direct damage exceeding 2 to 4% of gross
domestic product.

Climate change: Refers to a change of climate which is attributed directly or indirectly to
human activity that alters the composition of the global atmosphere and which is in addition
to natural climate variability observed over comparable time periods. Climate change is
considered a disaster risk driver, compounding the impact of climate influenced hazards.

Climate change adaptation: In human systems, the process of adjustment to actual or
expected climate and its effects, in order to moderate harm or exploit beneficial
opportunities. In natural systems, the process of adjustment to actual climate and its effects;
human intervention may facilitate adjustment to expected climate and its effects.330

Critical infrastructure: Refers to processes, systems, facilities, technologies, networks,
assets and services essential to the health, safety, security or economic well-being of
Canadians and the effective functioning of government.

Disaster: A phenomenon that results when a hazard intersects with a community in a way
that exceeds or overwhelms the community’s ability to cope and may cause serious harm to
the safety, health, welfare, property or environment of people; may be triggered by a
naturally occurring phenomenon which has its origins within the geophysical or biological
environment or by human action or error, whether malicious or unintentional, including
technological failures, accidents and terrorist acts.

Disaster risk reduction: The concept and practice of reducing disaster risks through
systematic efforts to analyze and manage the causal factors of disasters, including through
the mitigation and prevention of exposure to hazards, decreasing vulnerability of individuals
and society, strategic management of land and the environment, improved preparedness for
disaster risks, coordinated response and planning and forward looking recovery measures.

330 Government of Canada. (2022) Government of Canada Adaptation Action Plan. Retrieved at
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/national-
adaptation-strategy/action-plan.html#toc27
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Emergency: A present or imminent event that requires prompt coordination of actions
concerning persons or property to protect the health, safety or welfare of people, or to limit
damage to property or the environment.

Emergency management: The management of emergencies concerning all-hazards,
including all activities and risk management measures related to prevention and mitigation,
preparedness, response and recovery.

Environmental change: A disaster risk reduction concept that includes consideration for
both the hazard of global climate change, as well as community vulnerabilities and resilient
capacities. Unsustainable alterations to the physical environment and human interactions
with it, may create or exacerbate risks that exist with or without climate change. As such,
sustainable adaptation must be considered both within the context of climate change and
the broader hazardscape.

Fuels: Wildland fires burn in forests, shrub land, and grassland ecosystems, or in any
flammable wildland vegetation.

Fluvial or riverine flooding: The temporary inundation by water of normally dry land
adjacent to a river and caused by rainfall, snowmelt, stream blockages including ice jams,
failure of engineering works including dams, or other factors.

Hazard: A potentially damaging physical event, phenomenon or human activity that may
cause the loss of life or injury, property damage, social and economic disruption or
environmental degradation.

Hazardscape: The cumulative emergency management environment, composed of all
hazards, risks, vulnerabilities and capacities present in a given area.

Mitigation: The lessening or minimizing of the adverse impacts of a hazardous event.

Mutual assistance agreement: A pre-arranged agreement developed between two or more
entities to render assistance to the parties of the agreement.

Natural hazard triggered technological accidents (Natech): Secondary disaster risk
impacts that involve the release of hazardous substances, fires, and explosions.

Partner: Any individual, group, or organization that might be affected by, or perceive itself to
be affected by an emergency.

Pluvial flooding: The temporary inundation by water of normally dry land, usually caused
by extreme rainfall events and not necessarily near to water bodies. Pluvial flooding is
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common in urban areas where water temporarily accumulates due to more rainfall entering
an area than can be removed by infiltration into the ground and discharge through
infrastructure (e.g., storm sewers).

Probabilistic modelling: A statistical technique used to estimate the likelihood of an
adverse event or multiple different events of varying magnitudes occurring. Probabilistic
models incorporate randomization and probability distributions into the model of an event or
type of event and results in a probability distribution of events as a solution rather than a
deterministic model which provides a single possible outcome for an event. In ideal
circumstances, probabilistic models include the full range of hazard scenarios possible in a
set location; from high-frequency, low impact events to low-frequency, high-impact events. In
reality, probabilistic models are dependent upon the quality and availability of hazard data
and hazard data inputs, such as data on historical events, input measurements such as
hydrologic data and topographic data for flooding, as well as analytical approaches to
predict adverse event outcomes and possible realizations. The outcome of probabilistic
modeling is the prediction of different adverse event realizations which vary based on
magnitude and probability (e.g., a 100-year flood event and a 200-year flood event
estimation). This modeling allows us to make estimates about the likelihood of an event of a
given magnitude occurring at a given location. The results of this modelling — the
probabilistic distribution — are often communicated as return periods. For example, some
events might be estimated to occur with a 1% chance each year (a 1-in-100-year return
period) whereas some might appear with a 0.1% chance each year (a 1-in-1000 year return
period). Probabilistic models do not predict when exactly a hazard event will occur in time,
but rather they provide an estimate of the likelihood of an event occurring on average in a
location over an estimated average period of time. Since the data is probabilistic, it allows
for multiple different possible scenarios or realizations to be examined rather than a single
event, associated with differences in magnitudes of the estimated events. This data can be
used to assess different adverse event scenarios and is often used when studying disasters
for the purposes of getting a more comprehensive picture of possible disaster events which
may occur in a given area.

Prevention: Actions taken to avoid the occurrence of negative consequences associated
with a given threat.

Preparedness: Actions taken to be ready to respond to a disaster and manage its
consequences through measures taken prior to an event, for example, emergency response
plans, mutual assistance agreements, resource inventories and training, public awareness
activities, equipment and exercise programs.

Response: Actions taken to act during or immediately before or after a disaster to manage
its consequences through, for example, emergency public communication, search and
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rescue, emergency medical assistance and evacuation to minimize suffering and losses
associated with disasters.

Reconciliation: Reconciliation is an ongoing process through which Indigenous peoples
and the Crown work cooperatively to establish and maintain a mutually respectful framework
for living together, with a view to fostering strong, healthy, and sustainable Indigenous
nations within a strong Canada.®"

Recovery: To repair or restore conditions to an acceptable level through measures taken
after a disaster, for example, return of evacuees, trauma counseling, reconstruction,
economic impact studies and financial assistance. There is a strong relationship between
long-term sustainable recovery and prevention and mitigation of future disasters. Recovery
programs provide a valuable opportunity to develop and implement measures to strengthen
resilience, including by building back better. Recovery efforts should be conducted with a
view towards disaster risk reduction.

Resilience: The capacity of a system, community or society exposed to hazards to adapt to
disturbances resulting from hazards by persevering, recuperating or changing to reach and
maintain an acceptable level of functioning. Resilient capacity is built through a process of
empowering citizens, responders, organizations, communities, governments, systems and
society to share the responsibility to keep hazards from becoming disasters.

Risk: The combination of the likelihood and the consequence of a specified hazard being
realized; refers to the vulnerability, proximity or exposure to hazards, which affects the
likelihood of an adverse impact.

Risk-based: The concept that sound emergency management decision-making will be
based on an understanding and evaluation of hazards, risks and vulnerabilities.

Risk drivers: As defined by the United Nations Office for Disaster Risk Reduction, these are
“processes or conditions that influence the level of disaster risk by increasing levels of
exposure and vulnerability or reducing capacity.”332

Risk management: The use of policies, practices and resources to analyze, assess and
control risks to health, safety, environment and the economy.

331 Government of Canada. Principled respecting the Government of Canada’s relationship with
Indigenous peoples. Retrieved at https://publications.gc.ca/site/eng/9.851661/publication.html.

332 United Nations Office on Disaster Risk Reduction. Underlying disaster risk drivers. Retrieved
December, from https://www.undrr.org/terminology/underlying-disaster-risk-drivers
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Sustainable: A sustainable approach is one that meets the needs of the present without
compromising the ability of future generations to meet their own needs.

Systemic risk: Systemic risk emerges from the interconnectedness of societal systems,
networks, and the interactions of individual risks resulting in cascading secondary and
tertiary failures.

Threat: The presence of a hazard and an exposure pathway; threats may be natural or
human-induced, either accidental or intentional.

Indigenous knowledge: Commonly used term to refer to collective knowledge of traditions
used by Indigenous groups to sustain and adapt themselves to their environment over time.
This information is passed on from one generation to the next within the Indigenous group.

Such knowledge is unique to Indigenous communities and is rooted in the rich culture of its
peoples.

Urban density: The number of people living in an urban area; used to understand how
cities function.

Vulnerability: The conditions determined by physical, social, economic and environmental
factors or processes, which increase the susceptibility of a community to the impact of
hazards. It is a measure of how well prepared and equipped a community is to minimize the
impact of, or cope with, hazards.
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11.2. Annex B: The Canadian Core Capabilities List

The Canadian Core Capabilities List*3, based on comparable efforts by global partners in
emergency management, and adapted to the Canadian federal-provincial-territorial context,

outlines 38 emergency management activity categories (“capabilities”) to provide a common
lexicon to describe the foundational elements of emergency management. In this way, it
improves cohesion within and across jurisdictions, regardless of hazard. This common
language underpins the advancement of emergency management capability-based planning
and maximizing resources to build resilience by placing emphasis on generalizable
activities, people, and resources that can prevent and respond to events.

Capabilities are linked to one of the five priority areas of activity as identified by Canada’s
Emergency Management Strategy.

Priority 1: Enhance whole-of-society collaboration and governance to
strengthen resilience

1. Whole-of-society interoperability
To develop shared interoperable standards, guidelines and competencies for emergency
management in Canada.

2. Whole-of-society governance
To establish and maintain a whole-of-society governance structure to advance the
resilience of the emergency management system in Canada.

3. Whole-of-society collaboration
To jointly enhance resilience together with all sectors of society.

4. Indigenous collaboration
To jointly enhance resilience with Indigenous peoples, built on recognition of rights,
respect, co-operation, and partnership as the foundation for transformative change.

Priority 2: Improve understanding of disaster risks in all sectors of society

5. Risk assessments
To collect, process, assess potential threat, hazards, risks, resilience, vulnerability,
capabilities and associated impact factors.

6. Intelligence information sharing
To share timely, accurate and actionable knowledge and information concerning threats
or hazards among emergency management partners as appropriate.

7. Hazard monitoring and early warning
To provide hazard monitoring, prediction, forecasting, modeling and early warnings.

8. Public information and awareness

333 https://www.securitepublique.gc.ca/cnt/mrgnc-mngmnt/cndn-cr-cpblts-Ist-en.aspx

National Risk Profile — Annexes 155


https://www.securitepublique.gc.ca/cnt/mrgnc-mngmnt/cndn-cr-cpblts-lst-en.aspx

To deliver timely, current, and accurate public information and awareness to all sectors
of society.

Priority 3: Increase focus on whole-of-society disaster prevention and

10.

11.

12.

13.

14.

15.

16.

mitigation activities
Critical infrastructure resilience
To take actions to increase resilience of critical infrastructure assets and networks.
Property resilience
To take actions to increase resiliency of public and private property to effectively support
the needs of all sectors of society.
Public infrastructure resilience
To take actions to increase resiliency of public and private property to effectively manage
risk transference due to climate impacts and other factors.
Emergency management planning
To develop, validate, and maintain emergency management, continuity of government,
and business continuity plans.
Security and interdiction
To identify, discover, locate, halt, intercept, apprehend or secure critical threats to all
sectors of society.
Structural risk reduction measures
To adapt, eliminate or reduce the risk of disasters through structural mitigation measures
(e.g., construction of floodways and dykes, fire break).
Non-structural risk reduction measures
To adapt, eliminate or reduce the risk of disasters through non-structural mitigation
measures (e.g., building codes, land-use planning, and fire smart protocols).
Natural environment risk reduction measures
To adapt, eliminate or reduce the risk of disasters through the use of naturally occurring
resources or engineered use of natural resources (e.qg., restoration/protection of
wetlands, fuel management, and urban forests).

Priority 4: Enhance disaster response capacity and coordination and foster

17.

18.

the development of new capabilities
Emergency public alerting
To rapidly issue information regarding immediate threats or hazards to life safety, as well
as the protective actions to be taken.
Emergency evacuation and transportation
To provide transportation, including infrastructure access and accessible transportation
services, for response priority objectives, including the evacuation of people and
animals and the delivery of vital response personnel, equipment, and services into the
affected areas.
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19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

Operational safety and security

To ensure a safe and secure operating environment for responders.

Specialized response resource — disaster search and rescue

To support and/or deliver and sustain search and rescue capability needs in
impacted areas.

Specialized response resource — hazardous materials (HazMat) / chemical,
biological, radiological, nuclear and explosives (CBRNE)

To support and/or deliver and sustain HazMat /CBRNE capability needs in
impacted areas.

Specialized response resource - flooding

To support and/or deliver and sustain water management capability needs in
impacted areas.

Specialized response resource — wildland interface fire

To support and/or deliver and sustain wildland and interface fire capability needs in
impacted areas.

Public health and emergency medical services

To provide rapid lifesaving medical services to reduce illness, injury and death.
Operational coordination

To establish and maintain coordinated disaster management and operational structures
that integrates all emergency management partners at all levels (e.g., emergency
operations centres).

Operational communications

To ensure the means and capacity for timely communication in support of operations
among and between all emergency management partners.

Emergency legal and financial advice

To provide legal and/or financial analysis and support to emergency management
partners as appropriate.

Emergency logistics

To deliver essential commodities, equipment, and services in support of impacted
communities (e.g., power, fuel, water, and basic food items).

Emergency social services

To provide short-term social services to the affected or displaced populations

(i.e., emergency lodging, food, clothing, personal services, registration and
inquiry, reception centre).

Fatality management service

Provide fatality identification management and reunification solutions for impacted
communities.

Training and education
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32.

33.

To conduct training, certification and education to improve the performance, knowledge
and interoperability of relevant emergency management partners.

Exercising

To validate plans and procedures through simulated scenarios to assess emergency
activities of relevant emergency management partners.

Critical infrastructure restoration

To stabilize and restore critical infrastructure functions, with an emphasis to reducing

future risk.

Priority 5: Strengthen recovery efforts by building back better to minimize the

34.

35.

36.

37.

38.

impacts of future disasters
Psychosocial health
To provide crisis and behavioural health support for affected persons, with an emphasis
to reducing future risk.
Environmental restoration
To restore environmental resources in a way that is consistent with communities and
cultural priorities in order to reduce future risk in compliance with relevant legislation.
Cultural restoration
Restore cultural and historical resources in a way that is consistent with communities
and cultural priorities in order to reduce future risk in compliance with relevant
legislation.
Economic recovery
To return economic and business activities to an acceptable level of functioning, with an
emphasis to reducing future risk.
Property recovery
To implement public and private property to effectively support the needs of the whole
community and contribute to its sustainability and reducing future risk.
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11.3. Annex C: Risk Assessment Methodology

11.3.1. All-Hazards Risk Assessment Methodology

In order to develop a national picture of disaster risk, it is necessary to first create and
validate a methodology to measure and compare hazards in a consistent way. An all-
hazards approach leverages support across hazards, allowing for future application when
multiple hazards and/or threats are considered. In addition, this approach moves away from
looking at single hazard risks to considering common impacts, informing more scalable
emergency management planning efforts.

The development of the All-Hazards Risk Assessment methodology began in 2006 and is
based on the ISO-31000:2018 Risk Assessment guidelines, reflecting international best
practice. The All-Hazards Risk Assessment methodology provides a standardized framework
and a common set of principles and steps to support risk assessment efforts across the
federal government. Originally published in 2012-13, this methodology has been revised
according to guidance from experts across Canada, as well as from international partners
including the Organization for Economic Cooperation and Development, United States’
Federal Emergency Management Agency, and the Five Eyes Research and Development
Council.

The All-Hazards Risk Assessment methodology uses a scenario-based risk assessment

approach to assess the impact and likelihood of both hazards and threats and is an

evergreen methodology which asks participants to consider the impact of scenario events

using standardized categories:

1. People: (fatalities, injuries and psychological illnesses);

2. Economy: (direct and indirect economic losses);

3. Environment: (greenhouse gas emissions and all forms of environmental damage,
e.g., to air, water, species, and environmental stock);

4. Government: (damage to reputation, influence and/or ability to govern); and

5. Social Function: (disruptions to societal functions and displacement of individuals).

The All-Hazards Risk Assessment methodology has been adapted to consider Gender-
based analysis plus®* dimensions, including socio-economic vulnerabilities, and future-
oriented risk drivers to more accurately capture the factors which contribute to disaster risk.
Additionally, participants are asked to consider impacts to critical infrastructure including,
energy and utilities, information communication and technology, finance, health, food, water,
transportation, safety, government, and manufacturing. Critical infrastructure can be stand-

334 For more information, please refer to the following webpage: https://women-gender-
equality.canada.ca/en/gender-based-analysis-plus.html
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alone or interconnected and interdependent within and across provinces, territories, and
national borders. Disruptions of critical infrastructure can result in loss of life, adverse
economic effects, and significant harm to public confidence.

For the purposes of the NRP, the All-Hazards Risk Assessment methodology has been
adapted to integrate with a capability-based planning approach to address risk treatment
options (i.e., the capabilities needed to reduce risk). The methodology will be continuously
updated to reflect the iterative nature of the initiative.

11.3.2. Scenario development

In order to assess risk and capabilities

nationwide, representative scenarios Sizing and
Scaling

are developed to assess for emergency
management system gaps. Scenario

development considers the following Cross Validation Plausibility
and Refinement Analysis
components:
Scenario
Sizing and scaling Development

Process
Average annual loss calculates

expected economic losses, by hazard, R ,
i i [P—— Expert Review
averaged over a set period of time. The
average annual loss value is used to
‘size’ representative scenarios at Historical
. . . . Analysis
varying orders of magnitude including
0.1x, 1x, 10x, and 100x. Based on

available historical data and economic

models, cost estimates are used to set realistic, evidence-based benchmarks for disaster
risk. This enables the development of scenarios that are smaller and larger than the
expected annual loss value.

Average annual loss, as a benchmark, enables comparisons across hazards
(e.g., earthquakes and wildland fires) and within a single hazard (e.g., floods).

The average annual loss values used for the NRP Round 1 Scenarios were: $1 billion for
earthquakes, $800 million for wildland fires, and $2.5 billion for floods. So, the impacts of a
1x average annual loss earthquake, wildland fire, or flood can be understood as the average
losses for that hazard expected in a given year.
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Plausibility analysis

All representative scenarios are assessed by hazard experts to ensure plausibility. If the
economic loss of a 100x event is historically unlikely or, if the economic loss is minimal, a
scenario is not developed. The goal is to develop likely scenarios that test risk and capability
at a national level.

NRP round 1 scenario size ($M)

Scenario Size* Earthquakes Wildland Fires Floods
0.1x 100 (South-West Yukon) 80 (Gander, 250 (Windsor,
Newfoundland) Ontario)
0.1x - 80 (Ontario) -
1x 1,000 (Galiano Island, 800 (British 2,500 (Alberta)
British Columbia) Columbia)
10x 10,000 (Ottawa-Gatineau, 8,000 (Alberta) 25,000 (British
Ontario and Quebec) Columbia)
100x 100,000 (South-West 80,000 (Québec) -
British Columbia)

* See Sizing and Scaling.

Expert review

Hazard experts, from lead federal departments, construct representative scenarios based on
the orders of magnitude established when developing average annual loss per hazard.
These experts include:

o Earthquake seismologists within Natural Resources Canada;

¢ Wildland fire experts from the Canadian Forest Service; and

¢ Flood experts from a federal interdepartmental table on flood risk.

Historical analysis

Where possible, each scenario is linked to a historical event.

Representative locations

Locations for each scenario represent Canada’s diverse geography. This includes urban,
rural, northern, remote, and Indigenous communities and provincial, territorial, and regional
diversity. Scenario locations are aligned with previously estimated average annual loss
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values (i.e., scenarios are located in an area where the expected economic losses equal the

size of each average annual loss value). The locations selected were:

¢ Earthquakes: the Yukon, Galiano Island (British Columbia), Ottawa-Gatineau (Ontario-
Quebec), and southwest British Columbia.

o Wildland fires: Gander (Newfoundland), Northern Ontario, Southeastern British
Columbia, Southwestern Alberta, and Quebec.

¢ Floods: Windsor (Ontario), Southern Alberta, and the Fraser Valley (British Columbia).

Cross-validation and refinement

Each scenario is reviewed, validated, refined, and approved by adjacent federal
departments.

11.3.3. People consequence rating scale

Participants were asked to include both the immediate effects (e.g., numbers of fatalities
and injuries, both physical and mental) and the longer-term effects (e.g., chronic disease
and mental iliness) when assessing impacts to people.

People impacts

Descriptor Fatalities Injuries and health impacts (physical and mental)
None No fatalities No physical or mental illness
Limited 0.00002% 0.00002%
Minor 0.0002% 0.0002%
Moderate 0.002% 0.002%
4 Major 0.02% 0.02%
- Catastrophic | 0.2% 0.2%

11.3.4. Risk assessment

The All-Hazards Risk Assessment methodology captures a full range of anticipated impacts
associated with all-hazard events. These standardized categories enable comparisons
between different magnitudes and types of hazards. They reflect the diversity of risks facing
Canada and the different facets of our society that need to be protected.

In order to capture a national perspective, whole-of-society stakeholders from across
Canada, were invited to participate in risk and capability assessments relevant to their
expertise with a focus on understanding national representative risks and gaps within our
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emergency management system. To capture the full range of experiences, stakeholders
included federal departments and agencies, provinces and territories, municipalities,

Indigenous organizations and communities, as well as the academic, private, volunteer, and
non-governmental sectors, selected from across different communities living within Canada.

Twelve virtual risk assessment sessions took place from March to April 2021 with 294
attendees participating in the sessions.

As part of a federally-led representative engagement and consultation process, First
Nations, Métis, and Inuit representatives and organizations were invited to participate in the
risk assessment sessions. In addition, Indigenous consultants facilitated engagement
sessions with Indigenous experts and stakeholders to gather and report on the views and
considerations of relevant community risk exposure to floods, wildland fires, and

earthquakes, notably with Métis and Inuit communities for whom there was limited open-
source data with regard to emergency management.

In recognition of the disproportionate impact of natural disasters on Indigenous
communities, First Nations, Métis, and Inuit representatives and organizations were invited

to participate in the risk assessment sessions led by Indigenous consultants. These
facilitated engagement sessions with Indigenous experts and stakeholders gathered and

reported on the views and considerations of relevant community risk exposure to floods,

wildland fires, and earthquakes.

Risk assessments were conducted in the following manner:

Context

Consequence

Likelihood

Strategic

Participants were briefed
on the hazard, location,
hypothetical series of
events, and preliminary

estimates of the scenario.

Facilitated discussions
were held on critical
infrastructure and
Gender-based Analysis
Plus considerations.

assessment

Each impact category
(People, Economy,
Environment, Social
Function, Government)
was reviewed through a
facilitated discussion,
followed by a vote to
evaluate the near-term
(within the next five
years) risk of the hazard
by order of magnitude.

Likelihood ratings
were assigned by
hazard experts.

Facilitated
discussions were held
on the likelihood of
the event, presenting
data and inviting
supplementary input
and insight.

considerations

Facilitated discussions
were held concerning
longer-term disaster
risk (2050), referred to
as the future lens.

Facilitated discussions
were held to consider
the impact of the event
taking place in a
pandemic context.

Qualitative and quantitative data was recorded through a voting process and from

participant comments. Results informed the selection of capabilities to be evaluated. The
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subsequent assessment and evaluation of relevant capabilities, provide the knowledge to
equip communities to prevent, mitigate, respond to, and help recover from a disaster.

11.3.5. Economy consequence rating scale

When assessing the impact of a hazard event on the economy, participants were asked to

consider the following:

¢ Direct economic losses are the immediate economic damage caused by the disaster.

¢ Indirect economic losses are the result of goods and services not being produced
because of the damage caused by the disaster to assets and infrastructure.

Economic impacts

# | Descriptor Criteria

0 [ None No economic impacts.

1 | Limited Total direct and indirect losses are equal to or less than 0.004% of
national GDP. ($79.6 M*).

2 | Minor Total direct and indirect losses are greater than 0.004% but less than or

equal to 0.04% of national GDP. ($79.6 M to $796 M*).

3 | Moderate Total direct and indirect losses are greater than 0.04% but less than or
equal to 0.4% of national GDP. ($796 M to $7.96 B*).

4 | Major Total direct and indirect losses are greater than 0.4% but less than 4% of
national GDP. ($7.96 B to $79.6 B*).

Catastrophic | Total direct and indirect losses are greater than 4% of national GDP.
($79.6 B*).
* GDP in 2021 was assessed as $1.9 Trillion.33°

335 For more information, please consult the following web page:
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3610040201
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11.3.6. Environment consequence rating scale

Participants were asked to consider greenhouse gas emissions, water quality and quantity,

air quality, inventory and eco-systems, and species, flora, and fauna when assessing
environmental impacts.

Environmental Impacts

Descriptor Greenhouse Water Air Quality Inventory and | Species,
Gas Quality or Eco-systems Flora, Fauna
Emissions Quantity

0 | None No impact. No impact. No impact. No impact. No impact.

1 | Limited 0.1toless Minor effect to | Minor effect to | Minor effect to Minor effect to
than 1% water quality | air quality, local inventory | species, flora
increase in or quantity, remediable in | or eco-systems, | and/or fauna,
greenhouse remediable in | short-term. remediable in remediable in
gas emissions. | short-term. short-term. short-term.

2 | Minor 1 to less than Minor effect to | Minor effect to | Minor effect to Minor effect to
2% increase in | regional or regional or regional or eco- | regional or
greenhouse eco-zone eco-zone air | zone inventory, | eco-zone
gas emissions. | water quality | quality, remediation species, flora

or quantity, remediation expected in and/or fauna,
remediation expected in short-term. remediation
expected in short-term. expected in
short-term. short-term.

3 | Moderate 2% to less Moderate Moderate Moderate Moderate
than 3% regional/eco- | regional/eco- | regional/eco- regional/eco-
increase in zone effect or | zone effect or | zone effect or zone effect or
greenhouse severe local severe local severe local severe local
gas emissions. | loss to water | loss to air loss to loss to

quality or quality, inventory, species, flora

quantity, remediation in | remediation and/or fauna,

remediation medium term. | expected in remediation in
expected in medium term. medium term.
medium term.
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# | Descriptor Greenhouse Water Air Quality Inventory and | Species,
Gas Quality or Eco-systems Flora, Fauna
Emissions Quantity

0 | None No impact. No impact. No impact. No impact. No impact.

4 | Major 31t04% Significant Significant Significant local | Significant
increase in local impact local impact impacts or local impacts
greenhouse or adverse or adverse adverse effect or adverse
gas emissions. | effect to water | effect to air to inventory, effect to

quality/quantit | quality, remediation species, flora
y, remediation | remediation expected in and/or fauna,
expected in expected in long term. remediation
long term. long term. expected in
medium term.
Catastrophic | 4% or higher Significant Significant Significant Significant
increase in regional/eco- | regional/eco- | regional/eco- regional/eco-
greenhouse zone impact zone impact zone impact or | zone impact or
gas emissions. | or adverse or adverse adverse effect adverse effect
effect to water | effect to air to inventory, to species,
quality or quality, remediation in flora and/or
quantity, remediation in | long term. fauna,
remediation in | long term. remediation
long term. expected in
long term.

11.3.7. Government consequence rating scale

# | Descriptor

0

Participants were asked to consider both reputation and influence and ability to govern when
assessing government impacts.

Government Impacts

None

Reputation and influence

Not expected to result in significant
political or reputational impacts (i.e.,
public, provincial/territorial, Indigenous
groups or international). Not likely to

impact Canada’s influence.

Ability to govern

demonstrations.

Governing bodies at all levels are able
to deliver on core functions. No
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# | Descriptor

Reputation and influence

Ability to govern

1 | Limited Likely to result in limited and short-term | Governing bodies at the local level
political or reputational impacts (i.e., encounter limited reduction in delivery
public, provincial/territorial, Indigenous | of core functions. Localized
groups or international) and/or to demonstrations causing minor
Canada’s international influence. disruptions.

2 | Minor Likely to result in minor and short-term | Governing bodies at the regional or
political or reputational impacts (i.e., provincial / territorial (PT) level
public, provincial/territorial, Indigenous | encounter limited reduction in delivery
groups or international) and/or to of core functions. Demonstrations
Canada’s international influence. causing minor disruptions at the

regional level.

3 | Moderate Likely to result in some moderate, Moderate reduction in the delivery of
medium term political or reputational core functions at the regional or PT
impacts (i.e., public, level. Regionalized demonstrations
provincial/territorial, Indigenous groups | causing moderate disruptions at a
or international) and/or to Canada’s regional level.
international influence.

4 | Major Likely to result in some significant, Significant reduction in the delivery of
medium-term political or reputational core functions at the local, regional or
impacts (i.e., public, PT level or moderate reduction in
provincial/territorial, Indigenous groups | delivery of core functions at the federal
or international) and/or to Canada’s level. Multi-regional demonstrations
international influence. causing significant disruptions in

several jurisdictions.

5 | Catastrophic | Likely to result in severe and/or lasting | Severe reduction in delivery of core

political or reputational impacts (i.e.,
public, provincial/territorial, Indigenous
groups or international) and/or to
Canada’s international influence.

function at the federal level. Large scale
demonstrations causing disruptions on
a national scale.
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11.3.8. Social consequence rating scale

# | Descriptor

Participants were asked to consider both displacement and social cohesion when assessing
social impacts.

Social impacts

Displacement

Social Cohesion

0 | None Not likely to result in an | No impact to access to support and networks. Trust
evacuation, shelter-in- and cooperation are unaffected. No damage to objects
place orders or people of cultural significance. No increase in negative social
stranded. behaviours such as: alcoholism, looting or family

violence.

1 | Limited A minor portion of a Minor impact access to supports and networks, trust
population of a localized | and cooperation. Minor damage to object of cultural
area is evacuated, significance. Minor, localized increase in negative
sheltered-in-place, or social behaviours such as: alcoholism, looting or
stranded. family violence.

2 | Minor A minor portion of a Likely to result in some localized reduced access to
population of a region is | supports and networks. Trust and cooperation are
evacuated, sheltered-in- | affected. Minor damage to object of cultural
place, or stranded. significance. Minor but regionalized increase in

negative social behaviours such as: alcoholism,
looting or family violence.

3 | Moderate A moderate portion of a | Likely to result in reduced access to supports and
population of a region is | networks. Trust and cooperation are affected. Damage
evacuated, sheltered-in- | or localized widespread damage to object of cultural
place, or stranded. significance. Moderate increase in negative social

behaviours such as: alcoholism, looting or family
violence.

4 | Major A large portion of the Likely to result in reduced access to supports and

population of a region is
evacuated, sheltered-in-
place or stranded.

networks at the regional level. Trust and cooperation
are affected. Widespread damage or localized
permanent loss to object of cultural significance.
Significant increase in negative social behaviours such
as: alcoholism, looting or family violence.
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# | Descriptor Displacement Social Cohesion

Catastrophic | A large or widespread Likely to result in significantly reduced access to
portion of the population | supports and networks. Trust and cooperation are

in a region is evacuated, | severely affected. Widespread and permanent loss to
sheltered-in-place, or objects of cultural significance. Severe, widespread
stranded. increase in negative social behaviours such as:

alcoholism, looting or family violence.

11.3.9. Likelihood Rating Scale

In the All-Hazards Risk Assessment process, likelihood refers to the estimated chance that a
hazard or threat event will happen in the next 5 years (near-term probability). Likelihood
estimates are based on historical information, predictive models, and expert judgment.
Likelihood values for each scenario consider the exact location and size of the hazard event.

Likelihood
0 None Less than 0.01% per year (once per 100,000 years).
1 Limited Between 0.01% to less than 0.1% per year (once per 10,000 years).
2 Minor Between 0.1% to less than 1% per year (once per 1000 years).
3 Moderate Between 1% to less than 10% per year (once per 100 years).
4 Maijor Between 10% to less than 63% per year (once per 10 years).
- Catastrophic | 63% chance per year or more.
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11.3.10. Risk matrix scale

Risk assessment scores considered likelihood and consequence ratings. Based on the

assessed score, risk events were categorized as low, medium, high or extreme. A rating
range by impact category highlights the divergent scores due to participant assessment of

multiple scenarios.

Risk Matrix Scale

Consequence | VErY |\, iely | Possible | Likely | "o

l Unlikely . ' | likely

Likelihood — 0 1 2 3 4 5
Consequence: 1 Low Low Low Low Low
Limited (1) (2) (3) (4) (5)
Consequence: 5 Low Low Medium | Medium | Medium
Minor (2) (4) (6) (8) (10)
Consequence: 3 Low Medium | Medium High High
Moderate (3) (6) (9) (12) (15)
Consequence: 4 Low Medium High High | Extreme
Major (4) (8) (12) (16) (20)
Consequence: 5 Low Medium High Extreme | Extreme
Catastrophic (5) (10) (15) (20) (25)

Risk event categorization (Likelihood * Consequence)

Low: 0-5.9
Medium: 6-11.9
High: 12-19.9
Extreme: 20-25
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11.4. Annex D: Capability Assessment Methodology

11.4.1. Capability-based planning

A capability-based planning approach has been adopted to ensure a focus on the capacity
and competence of personnel, tools, assets, and structures that compose the emergency
management system in Canada. Capability-based planning supports an evidence-informed
process for reducing risk and building resilience, and provides a structure to trace progress
over time. Gaps identified within the capability assessment results are meant to help inform
collective efforts towards national resilience, increase interoperability, and support a more
integrated planning approach to emergency management priorities within Canada.

To draw upon a driving analogy, risk assessment is the process by which Canadians
perceive hazards and threats on the road ahead — the deer running across the road, the
snow causing a lack of traction, and so on. Capability-based planning is the understanding
of how to steer, to brake, to accelerate, to wear our seatbelts, and not drive where we know
the conditions are poor. It is the effort by which we become better at doing those things,
understanding that we can broadly apply these capabilities to driving a car, a truck, or riding
a bicycle. It is the understanding and continuous improvement of the people, structures, and
things that allow us to avoid, or more safely absorb, the risks we face.

Capability-based planning focusses on goals that can be accomplished through interagency
collaboration and innovation, and which are increasingly applicable across hazards. It
creates a common management framework and methodology for measuring, coordinating,
and mobilizing resources across a system and achieving shared outcomes. It is an effective
tool for emergency management planning for whole-of-society resilience, given its action-
oriented, solution-driven approach. As a result, it enables communities to build resilience
and respond to various different hazards and threats.

This methodology draws upon the Canadian Core Capabilities List to establish a consistent
frame for examining emergency management capabilities. The Canadian Core Capabilities
List contains 38 emergency management activities that were co-created with provinces and
territories. It draws on the best practices of other countries. These 38 emergency
management capabilities are grouped under the five priority areas of activity under the
Emergency Management Strategy for Canada and provide a consistent structure by which
to assess Canada’s emergency management activities.

Capabilities refer to the categories or logical grouping of functions that support shared

emergency management outcomes that are composed of:

o Capacity: the level or the degree to which a capability can be delivered to meet the
expected need; and
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¢ Competencies: the extent to which skillsets and knowledge exists to support the
professional delivery of a capability.

In 2021-22, capability assessments focused on representative engagement were conducted to:
¢ identify baseline levels of capability (the current state) across Canada;

e establish target levels of capability (the desired state);

e determine existing gaps between the baseline and target capability; and

¢ identify opportunities across disaster hazards to build capacity and resilience.

Participants were asked to assess the capacity and competence of each capability through

the lens of:

e people and organization: the human resource component, proficiencies, and surpluses
such as staffing levels, knowledge, skills, and attribute sets. This includes education,
qualifications, experience, training, organizational structure, and descriptions of roles
and responsibilities;

e policies, processes, and practices: the policies, procedures, and practices component
including activity criteria (thresholds and triggers) and sequencing, information flows,
distribution of authority, decision structures, governance, and tasking; and

¢ infrastructure, technology, and tools: the supporting assets and knowledge provision
(data, information, and intelligence) required to deliver a capability.

Scenarios were assessed using a spotlighting approach that focused on the most relevant
capabilities for each hazard. A rating scale was used to distinguish a range of capability from
“0 — No Capability” to “5 — Strong Capability”. Participants also considered each capability in
terms of its importance to future disaster response and preparedness. Where a “3 — Minor
Shortfall” indicated that the capability was a lower priority and where a “5 — Strong” indicated
that the capability needed to be robust in order to support future disaster events across
Canada.
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Capability Baseline and Target Scoring Definitions

Baseline Scores Target Scores

5 \ Strong 5 Strong: This capability must be very robust.

4 | Adequate 4 Adequate: The elements of this capability must be near
optimal.

3 | Minor Shortfall 3 Minor Shortfall: This capability is important, but not a priority

for this scenario. It must be functional, but priority should be
given to other critical capabilities.

2 | Serious Shortfall | 0 | do not believe that this capability is key to significantly
mitigating the risk with this scenario.

Critical Shortfall Several elements of this capability are not sufficient and will
jeopardize successful delivery of this capability.

0 | No Capability

11.4.2. Capability assessment engagement

A sub-set of risk assessment participants (83 stakeholders) completed the capability
assessment survey including representatives from federal, provincial or territorial
governments, Indigenous governments and NIOs, professional associations, local
governments, NGOs, academia, and consultants.
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11.5. Annex E: Advancing Canada’s Emergency
Management Strategy Priorities

This annex identifies possible future efforts to advance the Emergency Management

Strategy’s priority areas (see first column below) based on the results of the capability
assessments presented in this public report and organized by specific capabilities on the
Canadian Core Capabilities List (see second column below).

Priority 1: Enhance whole-of-society collaboration and governance to

strengthen resilience
Support capability utility across jurisdictions through standards and best practices.
(capability #1)
Strengthen coordination, leadership, and best practices among federal partners,
provinces, and territories, representative stakeholders, including international partners,
recognizing that emergencies and disasters will always be with us (e.g., a coordinated
approach to prevent and respond to disasters based on sound risk and emergency
management principles). (capabilities #1, 2, and 3)
Define relationships with external stakeholders and put in place the appropriate
governance structures and agreements to ensure fulfillment of responsibilities related to
emergency management; all aspects of emergency management should be considered
in this process. (capabilities #2 and 3)
Indigenous partners to be directly engaged and have a voice and active role; leverage
Indigenous excellence to the benefit of all Canadians by including Indigenous knowledge
and ways of knowing and being into emergency management approaches, strategies,
and solutions. (capability #4)

Priority 2: Improve understanding of disaster risks in all sectors of society

Understanding of additional risks that remote Indigenous communities may face; impact
assessment of threats and disasters on critical supply chains (e.g., food) and other
networks and critical sectors (health). (capability #5)

Real-time, accurate, secure but shareable data. (capability #6)

Ongoing all-hazard surveillance, early detection, early warning, and rapid response.
(capability #7)

Transparent and open deliberation are key elements of capability-based planning and
consistent with best practices, recognizing representative partners as emergency
management partners. (capabilities #3 and 8)

Ensure relevant and robust measurement and reporting mechanisms, allowing
Canadians to understand the state of emergency management and the way forward.
(capabilities #3 and 8)
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Priority 3: Increase focus on whole-of-society disaster prevention and
mitigation activities
¢ Improvements in resilience and preparedness (including mitigation measures in
Indigenous communities). (capabilities #10, 11 and 12)
¢ Emergency management literacy across the federal system and representative
stakeholder groups. (capabilities #12, 13, 31 and 32)

Priority 4: Enhance disaster response capacity and coordination and foster
the development of new capabilities

o Implement solutions that allow capabilities to be shared and leveraged across the
emergency management system. (capability #25)

e Enhance capability capacity through shared delivery. (capabilities # 25, 26 and 28)

o Explore scalable, agile, and interoperable surge capacity within emergency management
systems. (capabilities #20, 21, 22, 23 and 25)

¢ Nimble contractual arrangements and sustainability models for assets once acquired.
(capability #27)

e Ongoing, sustained infrastructure and capacity, including the strategic management of
supply and stockpiles. (capability #28)

e Federal surge resources ready for deployment to support requirements from provinces,
territories and/or Indigenous leadership. (capability #28)

Priority 5: Strengthen recovery efforts by building back better to minimize
the impacts of future disasters

e Greater coherence and integration of emergency management policies with other
domains (i.e., public health). (capabilities #2 and 34)

e Leverage the capacity of community organizations to support at-risk populations during
disasters. (capabilities #29 and 34)

e Sustainable funding to support recovery. (capabilities #34, 35, 36, 37 and 28)

¢ Review hazard related insurance gaps to reduce risk. (capabilities # 36, 37 and 28)
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11.6. Annex F: National Risk Profile Roadmap

The NRP is being rolled out in stages (one round per year assessing multiple hazards). This
first public report contains the results of Round 1 risk and capability assessments. Round 2
risk and capability assessments — the results of which will be available in future NRP
reporting — began in Fall 2022.

National Risk
Profile Round 1
(2021-22)

Earthquakes
Floods

Wildland fires

National Risk
Profile Round 2
(2022-23)

We are here

Heat events
Hurricanes

Space weather

Natural
hazards

(Future Rounds)

Avalanche
Coastal erosion

Convective
storms

Drought
Landslide

Permafrost
degradation

Storm surge
Tsunami

Winter storms

Non-malicious
threats or
hazards

(Future Rounds)

Transportation
Risks:

Marine oil spills
Train derailment
Air accident

Industrial
Leaks:

Gas leaks
Chemical leaks

Water
contamination

Nuclear

Infrastructure
Failures:

Dam
Communication

Water

Epidemics

Adaptive and
malicious
threats

(Future Rounds)

Arson
Biological
Cyberterrorism
Mass shootings
Nuclear

Radiological
attacks

Terrorist attacks

Decision making on the hazards selected for future rounds of the NRP will be contingent on

resource allocation.
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