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Purpose
This policy primer describes the impacts of climate change on defence and security planning and operations in
North America. This includes an examination of the implications of climate change on the Canadian Armed
Forces (CAF) and US Armed Forces’ military preparedness. It begins by examining key institutions and policies
by geographic region: first, Canada, then the USA. Given the substantial attention given to the Arctic in recent
discussions of defence and security policy as they relate to climate change, the Canadian Arctic and Alaska are
examined separately within this section.
This primer then undertakes a comprehensive analysis of the implications of climate change on defence and
security in North America. The purpose of this assessment is to help inform policymakers and other stakeholders
of important considerations regarding how climate change intersects with military operations. This is relevant
both in the context of how defence operations contribute to climate change, and how the effects of climate
change pose obstacles to the successful execution of defence operations.

Background
The intersection of climate change and security, commonly referred to as “climate security,” has become an
increasingly prominent debate among the scientific and policy community. The United Nations Security Council
officially acknowledges climate change as an imminent threat to international security. 1 This is largely due to

climate change’s role as a “threat multiplier” that aggravates existing defence and security issues.2 As described
during a Security Council debate: “The risks associated with climate-related disasters do not represent a scenario
of some distant future. They are already a reality for millions of people around the globe - and they are not
going away.” 3 North America is no exception to this reality; climate change acts as a threat multiplier in Canada
and the United States in numerous ways. As conventional security threats are worsened by the consequences
of global warming and more frequent extreme weather events such as heatwaves, drought, extreme snow and
rainfall events, and wildfires, the continent must be better prepared. Beyond North America, climate change in
conflict zones in which the United States and Canada are already involved, or may be in future, also reflect the
threat multiplier effect. This may be seen through heightened conflict socio-political unrest as situations such
as food and water shortages exacerbate human displacement and undermine conditions for human survival. 4
Beyond the threat multiplying impact of climate change, more severe and frequent environmental disasters will
impact defence and security in North America, creating greater demands for military response to aid in the
aftermath, particularly in remote, rural and Indigenous communities. An example of this was the Fort McMurray
wildfire in northern Alberta in 2016, which forced nearly 90,000 people to evacuate and caused nearly fourbillion dollars in insured losses. 5 At the height of the fire, oil production in the region was scaled back by a million
barrels a day, causing substantial financial losses and reducing Canadian oil production by nearly a third. 6
Further, natural disasters can damage military bases and other facilities that are not designed to withstand such
events. In 2018, Tyndall Air Force Base in Florida was devastated by a hurricane that damaged practically every
building on base and those F-22 fighter jets that were not relocated prior to the storm.7 In response, the US Air
Force allocated $646 million dollars for immediate repairs and recognized that more time and funding would be
needed to complete the rebuilding.8 These are just two examples of the ways in which environmental disasters
have impacted defence and security preparedness in non-traditional ways. The anticipated frequency with
which these events will occur in the future indicates a need for greater military preparedness and response to
climate change in North America going forward.
Despite the serious impacts of climate change, it has become a politically polarized issue, impeding effective
government responses in Canada and the United States. A focus on preparation, mitigation, and adaptation to
the impacts of climate change is of critical importance to the national security of both counties. The frequency
and severity of climate change-related environmental disasters generates non-traditional security issues and
multiplies existing threats, and demands greater attention on the North American security agenda. The next
section outlines recent Canadian and US government documents and policies focused on climate change,
defence, and security.

Canada
This section focuses on government policies and documents relevant to defence, security, and climate change
in Canada as a whole before examining those specific to the Canadian Arctic. Since 2015, the Government of
Canada has demonstrated greater awareness commitment to addressing the implications of climate change
across different departments. Many of the Government’s mandate letters address climate change, particularly
with a focus on the Arctic as a priority.9 However, limited attention is paid to the implications of climate change
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for defence and security. Government reports, documents and policies that specifically focus on climate defence
and security remain mostly descriptive of climate impacts, rather than detailing military or government
preparedness and response mechanisms. Much of the focus remains heavily focused on the Arctic, with limited
attention paid to impacts for the rest of Canada. Overall, while the Government of Canada has expressed its
commitment to addressing climate change across various departments, it remains largely framed as a political
issue rather than a security issue. Further action could be taken to demonstrate the ways in which this
commitment will be carried out in terms of increased preparedness and response, rather than repeated
acknowledgement of the looming implications.
Strong, Secure and Engaged (2017) 10
Canada’s current defence strategy anticipates that climate change will aggravate existing international
vulnerabilities such as weak governance, and worsen sources of tension such as resource scarcity, describing
climate change as a “security challenge that knows no borders.” 11 It describes climate change as already
generating humanitarian crises that produce greater demands for external intervention. It specifies the safety
and security challenges occurring due to climate change in Northern Canada, including greater demand for
search and rescue and the need to be wary of international military activities. Strong, Secure, and Engaged thus
indicates that climate change must be considered through a security lens in order to strengthen defence
preparedness within the CAF and enhance security in Canada and overseas. While the policy does address
climate change, unlike Canada’s previous defence policy, it still takes a more general, descriptive approach to
the issue, rather than an analytical one, and lacks concrete tools for action. Moreover, domestically, it is largely
focused on the Arctic, and fails to address the climate security implications for the rest of Canada.
Emergency Management Framework for Canada (2017)12
This document recognizes that “emergency management is a shared responsibility across all sectors of society”
and “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 threats and hazards that pose the greatest risk to
Canadians.” 13 It lists climate and environmental change as two “accumulating risks” that require increased
emergency response capacities, 14 and aligns itself with key multilateral agreements focused on addressing
climate change, such as the 2015 Paris Agreement and the UN Sustainable Development Goals. 15 The framework
notes that “risk management practices that integrate climate change projections facilitate improved decisionmaking by clarifying the dimensions of risk, including its causes, likelihood of occurrence and possible severity
of consequences.” 16 While the framework does not focus specifically on a defence and security response, the
CAF should fall under the “shared responsibility” approach. The CAF has vital capabilities that make it a key actor
in Canada’s emergency response, making this document relevant to how climate change intersects with defence
and security policy.

3

Canada’s Changing Climate Report (2019)17
This report was the first in a series titled Canada in a Changing Climate: Advancing our Knowledge for Action. It
comprehensively outlines the state of climate change in Canada, detailing current and future impacts pertaining
to temperature, precipitation, snow, ice, permafrost and freshwater availability. This report does not discuss
the defence and security implications of climate change specifically, but by detailing the Canadian impacts of
climate change it can help inform defence and security planning for extreme weather events, water shortages,
and other domestic climate security threats.
Climate Change: Its Impact and Policy Implications (2020)18
This report states that “factors that determine the safety and security of Canadians are interconnected, and
weaknesses in policy areas […] are intensified under climate stress, and can create direct and indirect challenges
for the defence and security of Canada.” 19 As such, it discusses policy implications across a variety of areas, with
a section dedicated to national defence and security policy. It recognizes climate change as a “non-traditional
security threat that transcends borders” and a “threat multiplier” or “stressor capable of compounding preexisting security risks.” 20 The report recognizes that climate change is a catalyst for increased military
responsiveness as a result of necessary CAF involvement following severe environmental disasters. These
findings are consistent with the findings outlined in Strong, Secure and Engaged, but go further to discuss the
impacts of climate change on other sectors that also affect security and defence planning, acknowledging that
climate-change impacts cut across different sectors.
The Canadian Arctic
Canada’s Arctic Sovereignty (2010) 21
The report by the House of Commons Standing Committee on National Defence concludes that security threats
in the Canadian Arctic are not immediate military threats to territory, but rather the effects of climate change
which are increasing shipping traffic in the region, exposing resource exploitation opportunities, and highlighting
the lack of sustained political and diplomatic attention that is necessary to provide proper attention to security
challenges in the region. Arctic security must be viewed on a long-term basis. Military infrastructure in the North
should be developed in conjunction with infrastructure required to address the socio-economic challenges faced
by people living in Northern Canada. 22 That is, Canada must focus on development in the Arctic to build
sustainable communities. 23
Sovereignty and Security in Canada’s Arctic: Interim Report (2011) 24
This report by the Senate Committee on National Security and Defence demonstrates how security in the Arctic
is principally threatened by climate change rather than conventional military threats or terrorism. Such climate
threats include rising sea levels, melting permafrost, grounded vessels causing environmental damage, the
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outbreak of communicable disease within small communities, and increasing need for search and rescue. 25 The
report concludes there is no serious challenge to Canada’s Arctic sovereignty or regional security. The Canadian
Rangers, part of the CAF reserve that performs national security and public safety missions in Northern Canada,
are identified as the frontline of security in the Arctic. The Canadian Rangers’ situational awareness is adequate
and growing, but it concludes that CAF capabilities in the North must be enhanced in the decade ahead to
address the climate change threats to the region. 26
Nation-Building at Home, Vigilance Beyond: Preparing for the Coming Decades in the Arctic (2019)27
This report by the House of Commons Standing Committee on Foreign Affairs and International Development
provides a significant update to the perspective on defence and security in Northern Canada. In particular, it
notes the “deteriorating” security conditions globally and in the Arctic due to the foreign policies of Russia and
China, though it provides a nuanced and detailed analysis of the specific implications for Canada. Drawing on
expert and institutional testimony from Northern and Indigenous organizations, the report notes that “the
existent costs of climate change are outweighing the benefits for Arctic communities in Canada,” 28 though it
stresses the economic and social consequences of climate change rather than their defence and security impacts,
per se. Ultimately, of the 28 recommendations the report provides to Government, 13 focus in whole or part on
defence and security issues. By contrast, only one specifically focuses on climate change, and that in the context
of federal infrastructure spending, not defence and security.
Canada’s Arctic and Northern Policy Framework (2019)29
This is the primary policy governing the Canadian Arctic and aims to address gaps experienced by populations
in Northern Canada, and direct support to Northern and Indigenous governments and organizations through to
2030.30 The role of the Canadian Armed Forces is outlined as key to demonstrating Canada’s sovereignty over
its Arctic territory.31 The Framework works in tandem with Strong, Secure, and Engaged to enhance the CAF’s
presence in the region over time and invest in the capacities to increase situational awareness and response to
emergencies or military threats when they occur. The CAF’s intention to consult with Indigenous governments,
organizations, and Northern communities is a key component of its Arctic operations.32 Further, the Framework
outlines the collaboration between Inuit organizations, Northern communities, federal and provincial agencies,
and the private sector to understand and address the effects of climate change on communities and biodiversity.
By engaging a range of Northern stakeholders, the CAF seeks to be better prepared to address the implication
of climate change in the region.33

The United States
The following section highlights key policies and government documents in the United States for the discussion
of climate change, defence, and security. While DoD recognizes climate change as a threat to military operations,
its approach consists of preparing for the effects of climate change without substantially altering its operations.
Where climate change is discussed in recent U.S. defence and security policies, it is in relation to its expected
effects on operations and infrastructure; there is little consideration of the broader societal or strategic
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implications of climate change for defence and security in the United States or beyond. Recent documents
demonstrate the decline in prioritization and understanding of both climate change and the Arctic as issues
relevant for U.S. defence and security, culminating in the total omission of both from recent national defence
and security strategies by the current Administration. This reflects a trend in U.S. defence policy, wherein
climate change is sometimes recognized for its impacts on military objectives but not understood as a security
threat more broadly.
Climate Change Adaptation Roadmap (2014) 34
This document details the U.S. Department of Defense’s climate change adaptation activities. Noting the
potential for climate change to pose risks to national security, it suggests responding to climate change both
through adaptation and mitigation measures. This includes the establishment of three broad goals: to identify
and assess the effects of climate change on the Department; to integrate climate change considerations across
the Department and manage associated risks; and to collaborate with internal and external stakeholders on
climate change challenges. This document is accompanied by the Strategic Sustainability Performance Plan,
which articulates the Department’s sustainability vision, and its plan to “mitigate the effects of climate change
on military operations and national security.”
U.S. National Security Strategy (2017)35
The first major national security document released under the Trump Administration, this document is a paean
to the president that reverses the focus of the previous two national security strategies. It reframes America’s
place in the world and characterizes the international system as one of conflict and geopolitical rivalry, while
omitting an mention of climate change or the Arctic region.
U.S. National Defense Strategy (2018)36
The current national defence document acknowledges the increasing complexity of the global security
environment, as characterized by the changing nature of warfare and the re-emergence of long-term, strategic
competition, citing Russia and China’s intentions to re-shape the rules-based international order. Reversing
previous national security strategies and replacing the former Quadrennial Defense Review, climate change
again goes unmentioned, clearly indicating the current Administration’s perspective on the relevance of climate
change for American defence and security.
Report on the Effects of Climate Change on the Department of Defense (2019) 37
This report was released in response to the 2018 National Defense Authorization Act, in which Congress asked
DoD to provide a report on “vulnerabilities to military installations and combatant commander requirements
resulting from climate change over the next 20 years.” 38 The Act outlined that DoD should take action to prepare
for the effects of climate change by identifying the risks to military infrastructure and “increase the resiliency of
the identified vulnerable military installations.” 39 In the report, DoD recognizes climate change impacts on
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military operations and readiness, in contrast to the absence of such recognition in prior, recent policy
documents. Furthermore, the report notes there will likely be increased demand for search and rescue
operations, monitoring of shipping and other activities in the Arctic, and better capabilities to respond to
regional crises. The changing environment is noted as increasing security requirements, capabilities, and costs.
Alaska
Arctic Roadmap 2014-2030 (2014) 40
The publication provides direction to the U.S. Navy for the near-term (2014-2020), mid-term (2020-2030), and
far-term (beyond 2030). Throughout each timeframe, the Navy has determined that it must regularly anticipate
the impacts of climate change and re-evaluate its preparedness, based on the findings of a dedicated Task Force
on climate change struck for this report. As a part of these preparations, the Navy outlined targeted investments
in Arctic capabilities to safeguard against uncertainty. 41
National Security Implications of Climate-Related Risks and Changing Climate (2015) 42
This report outlines “the most serious and likely climate-related security risks for each Combatant Command,
the ways in which the Combatant Commands are integrating mitigation of these risks into their planning
processes, and a description of the resources required for an effective response.” It describes climate change
impacts on worsening human security and undermining governance in already fragile regions of the world, and
obliquely acknowledges that climate change will also poses related challenges in the United States itself,
particularly due to extreme weather events. 43 The report also notes that diminishing sea ice in the Arctic will
require increased military capabilities and activities, and outlines operations in the Arctic to monitor and
evaluate the changing geological environment for better preparedness of military operations in the region. 44
Arctic Strategy Report (2019) 45
This report from DoD to Congress identifies competition with China and Russia as the principal challenge to longterm U.S. security in the Arctic. Without offering many details on the threat, the report notes that China and
Russia “pose discrete and different challenges in their respective theaters, but both are pursuing activities and
capabilities in the Arctic that may present risks to the homeland.” 46 DoD’s stated goal for the Arctic is “a secure
and stable region where U.S. national interests are safeguarded, the U.S. homeland is defended, and nations
work cooperatively to address challenges.” 47 DoD’s approach to Arctic security is through building Arctic
awareness, enhancing Arctic operations, and strengthening the rules-based order in the Arctic. 48 The changing
physical environment is noted as having adverse effects on infrastructure, including military installations, but
climate change is not directly noted as being the cause nor is it understood to have defence and security
implications beyond requiring “DoD to make time-sensitive, risk-informed investments to build awareness of
the region.” 49
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Climate Change Impacts on Military Operations in North America
The remainder of this brief examines how climate change affects defence and security in North America. Rather
than focusing geographically, this section is organized around specific defence and security issues related to or
affected by climate change, and takes a more holistic approach that demonstrates their overarching effects,
with geographical examples within each subsection.
Environmental Disasters
Between 2008 and 2018, the Canadian Disaster Database documented almost 200 major disasters in Canada
that “resulted in billions of dollars in damages, as well as the displacement of hundreds of thousands of
Canadians.” 50 Though that not all of these events were extreme weather-related, it is an indicator of the current
frequency of disasters that is expected to increase as a result of climate change. Such disasters are increasingly
straining CAF operations. 51 For instance, the CAF deployed in response to environmental disasters at least 23
times between 2010-2018, with increasing frequency: one deployment in 2010, compared to six in 2018.52 As a
result, the CAF is being pushed to the limit as a result of increased climate-related events it is required to
respond to; General Jonathan Vance has stated that “these calls for assistance are stretching the military beyond
what it was originally designed to handle,” and the current CAF structure is “probably too small to be able to
deal with all of the tasks.” 53 Increasingly frequent military response will be required as environmental disasters
become increasingly common and severe across Canada.
The United States faces similar concerns pertaining to the need for increased military capacity to respond to
natural disasters. In 2014, the Center for Naval Analyses Military Advisory Board noted that the National Guard,
reserve forces and the Army Corps of Engineers are “being called on more frequently to battle wildfires, respond
to flooding and major snow events, and move water to drought-stricken areas, at home and abroad.” 54 For
instance, DoD previously reported that “Super Storm Sandy in New York and New Jersey in 2012 resulted in over
14,000 DoD personnel mobilized to provide direct support, and at least an additional 10,000 who supported the
operation in various capacities in the areas of power restoration, fuel resupply, transportation infrastructure
repair, water and meal distribution, temporary housing and sheltering, and debris removal.” 55 Climate change
will only exacerbate this issue, further straining these organizations’ capacities to support federal, state, and
local authorities in times of crisis.
Military Installations and Greener Defence Operations
Damage to military installations is another concern as a result of climate change. A report from the Under
Secretary of Defense for Acquisition, Technology and Logistics indicates that as much as two thirds of U.S.
military infrastructure could be at risk of climate-related impacts. 56 Extreme weather events such as hurricanes,
wildfires and droughts resulting from increasing temperatures, and flooding as a result of the rising sea levels
could greatly affect U.S. military installations, as exemplified by the 2018 destruction of Tyndall Air Force Base
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in Florida by Hurricane Michael. With reconstruction costs estimated at more than USD$4 billion, 57 maintaining
US military readiness in the fact of climate impacts is an expensive and multi-year prospect.
By contrast, while damage to military installations also confronts defence planners in Canada, the CAF places
greater importance on making future infrastructure more environmentally friendly. Strong, Secure and Engaged
identifies the need for the Department of National Defence (DND) to help mitigate its contribution to
greenhouse gas emissions that are principally responsible for climate change. DND and CAF operations
represent more than 50% of the Government of Canada’s total greenhouse gas emissions, and therefore have
a crucial role to play in assisting the federal government to meet its climate targets.58 Some examples of positive
changes to Canadian military infrastructure in 2019 include: 100% of new and upgraded defence buildings were
built to meet the latest industry standards for excellence in green building design, construction, and
maintenance; 75% of all electricity used at bases and wings in provinces with carbon-intensive electrical grids
came from clean sources; and 27% of light-duty vehicle fleet now runs on hybrid, plug-in hybrid and/or electric
technology. 59
Within the United States, the DoD has increasingly emphasized what it labels “energy security” – namely
resilient energy systems and fuel conservation – within its operations. Yet, still, in 2017 alone the Pentagon
recorded greater emissions than the entire countries of Sweden or Denmark. 60 The U.S. military has a massive
opportunity to reduce emissions from its operations, but while it acknowledge the adverse impacts of climate
change U.S. and global security, it’s done little to address how these operations contribute significantly to global
greenhouse gas emissions. Overall, while both countries are adapting to the effects of climate change on military
infrastructure, the American approach focuses on mitigating the consequences of infrastructure damage, while
Canada’s seeks to address the underlying contributions of the military to its national emissions.
Climate Change and International Security
Some traditional defence and security threats relate to the effects of climate change, such as new possibilities
for international conflict and great power competition. Conflicts in climate-stressed countries and regions are
already producing socio-political instability and undermining state capacity in ways that produce significant
human and inter-state insecurity. Recent examples include the civil wars in Syria and Mali, both of which were
partly catalyzed by climate-related social unrest, and to which both Canada and the United States participated
in multilateral military interventions. 61 Other climate impacts, such as rising sea levels leading to mass
displacement along coastal regions, will likely contribute to greater conflict around much of the world. 62 Already,
the world has experienced a new record number of displaced people, estimated at more than 250 million; as
many as 200 million more are predicted to be displaced by climate change by 2050.63 Another concern is the
effect that climate change may have on global food and water security, with increasingly frequent and severe
droughts as well as extreme temperatures, increasing the probability of violent conflicts in countries that already
experience resource scarcity. 64 These conventional security concerns exemplify the threat multiplier effect of
climate change on already vulnerable or fragile regions of the world.
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The Arctic: Preparing for the Threats of Climate Change
The Arctic is warming faster than the rest of the globe as a result of the natural phenomenon of Arctic
amplification, whereby the effects of climate change are aggravated in the circumpolar north due to climate
feedback loops. 65 Consequently, military operations in Northern Canada and Alaska will have to be resilient and
versatile in order to manage the fast-changing Arctic environment. This section explores the main factors to
consider when preparing military operations for climate change in the Arctic.
Climate monitoring technologies
Planning for the future of the military in the Arctic requires a higher level of adaptability than in southern
environments, and one of the best ways to increase military preparedness in the Arctic is through increased
climate modelling and monitoring to track current and future changes in climate and their subsequent impacts.
Efforts are needed to increase the geographic coverage of these observations in order to reduce scientific
uncertainty. 66 Previous environmental modelling has proven too modest as the decline in Arctic sea ice and
other environmental changes are occurring more rapidly than predicted.67 There are unavoidable uncertainties
about the Arctic environment that must be accepted for Arctic military preparedness, but reducing these
uncertainties requires more and better climate modelling and surveillance technologies. This may include
increased cooperation with other Arctic states to close the knowledge gap and avoid duplicated efforts.
Infrastructure
Existing infrastructure in the Arctic is largely built on permafrost, but with the top layer beginning to thaw in the
summer months, this has led to the instability of critical infrastructure.68 Declining snow, ice, and permafrost
will continue as a result of climate change, with estimates suggesting the area of near-surface permafrost will
decrease as much as 35% from current levels. 69 This suggests that current Arctic infrastructure will need to be
either rebuilt or reinforced against permafrost thawing. Any new infrastructure will also have to consider the
potential instability of the natural environment on which it is built. Overall, the climate-related challenges to
Arctic infrastructure pose a considerable threat to state capacity and human security in the region.
Increased Surveillance
Climate change has greatly diminished Arctic sea ice, creating new commercial transit routes that have become
a point of concern for the U.S. and Canada and others as non-Arctic states express their interest in using these
passages. 70 Given that the Arctic Ocean could experience ice-free summers as early as the 2030s, 71 the opening
of Arctic sea lanes will likely result in more maritime activity in the region. Consequently, there will be need for
increased monitoring of shipping lanes and maritime transportation to ensure compliance with domestic and
international law and ensure regional stability. 72 While satellites and nautical vessels will likely play a greater
role, there may be an increased reliance on Arctic surveillance by air. Unmanned aerial vehicles such as drones
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and remotely controlled aircraft, which can fly for longer periods of time and travel further distances, may allow
for improved surveillance of large areas often inaccessible by other means. 73
Human Security
Climate change also has particularly significant impacts on human security in the Arctic. 74 Issues include threats
to human health, such as increased rates of accidents and fatalities due to unpredictable ice and weather, new
vectors for communicable disease, changes to food- and water-borne pathogens, increased exposure to
environmental contaminants, and ozone depletion causing increased exposure to ultraviolet radiation. 75
Climate change also worsens existing transboundary pollution such as persistent organic pollutants (POPs),
which increase rate of cancer and cause neurological damage in children, and are aggravated by black carbon
from shipping an power generation, and older contamination from Cold War era military and industrial
activity. 76 The effects on traditional food systems and local economies are considerable, and combined with
climate-related threats to critical infrastructure pose considerable policy challenges to ensure the continued
viability of current patterns of Arctic life.

Conclusion
This policy primer analyzes the impacts of climate change on North American defence and security. Although
climate change has been incorporated into Canadian and American defence and security planning and strategy
documents only to a limited extent – and in the United States has regressed under the current Administration
– climate change clearly affects military preparedness and national security in myriad ways. It acts as a multiplier
that worsens conventional security threats, straining defence capabilities through increased demand in
response to environmental disasters and other climate related emergencies domestically and abroad. Extreme
weather events have already proven devastating to operational readiness when they strike military bases, and
such events are certain to worsen. Acute climate-related impacts in Arctic North America, in particular, require
greater investments in climate monitoring technologies, infrastructure adaptation, and tools for regional
monitoring and surveillance, and to support human security. The impacts of climate change, and their
implications for North American defence operations, will increase in the future. As such, it is vital that North
American governments prioritize preparation, mitigation, and adaptation to the impacts of climate change in
order to best defend the security and vital interests of their citizens.
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