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Recent suggestions by the World Commission on Protected Areas that conservation actions are likely to fail
unless they are adjusted to take account of climate change, emphasize the need for protected areas agencies to
begin mainstreaming climate change into policy, planning, and management. This article presents the results of
a University of Waterloo and Canadian Council on Ecological Areas survey on the state of climate change
adaptation in Canada’s protected areas sector, including all federal, provincial, and territorial jurisdictions.
Analysis revealed several important findings. First, three quarters of agencies surveyed reported that climate
change impacts were already occurring within their respective protected areas systems. Second, climate change
was perceived by 94 percent of respondents to be an issue that will substantially alter protected areas policy
and planning over the next 25 years. Third, despite the perceived future importance of climate change, little
policy, planning, management, or research response is currently being undertaken by most agencies. Overall,
with 91 percent of the agencies conceding that they currently do not have the capacity necessary to respond
effectively to climate change, the survey revealed an important gap between the perceived salience of climate
change and the capacity of protected areas agencies to adapt. Constraints, such as limited financial resources,
limited internal capacity, and lack of understanding of real or anticipated climate change impacts, will need to
be overcome if Canada’s protected areas agencies are to be able to deliver on their various protected areas- and
biodiversity-related mandates, such as the perpetual protection of representative elements of Canada’s natural
heritage, in an era of rapid climate change.
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L’adaptation aux changements climatiques dans les réseaux d’aires protégées du Canada : état des
lieux

La Commission mondiale des aires protégées a récemment laissé entendre que les actions en faveur de la
conservation sont vouées à l’échec, à moins que ces dernières tiennent compte des changements climatiques.
Pour ce faire, les organismes chargés des aires protégées doivent dès maintenant s’assurer de l’intégration des
changements climatiques dans les politiques, les cadres de planification et les modes de gestion. Le présent
article rend compte des résultats d’une enquête réalisée conjointement par l’Université de Waterloo et le Conseil
canadien des aires écologiques. Celle-ci vise à dresser un état des lieux sur l’adaptation aux changements
climatiques dans tout le réseau d’aires protégées du Canada qui relève du palier fédéral, provincial ou
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territorial. Il se dégage de l’analyse plusieurs constats importants. Tout d’abord, sur l’ensemble des organismes
chargés des aires protégées que nous avons interrogés, les trois quarts ont déclaré que les changements
climatiques ont déjà des effets visibles sur leur réseau d’aires protégées. Ensuite, 94 pour cent des participants
à l’enquête estiment qu’au cours des vingt-cinq prochaines années, l’enjeu des changements climatiques sera au
cœur de la politique et de la planification des aires protégées. Finalement, malgré la perception voulant que les
changements climatiques exercent une pression croissante, la portée des mesures politiques, de planification, de
gestion ou de recherche mises de l’avant par la plupart des organismes jusqu’à maintenant demeure limitée. Si
91 pour cent des organismes indiquent ne pas disposer des capacités nécessaires en ce moment pour réagir de
façon optimale aux changements climatiques, l’enquête a permis de mettre en évidence un écart significatif
entre la perception de la gravité des changements climatiques et la capacité des organismes chargés des aires
protégées de s’adapter. La faiblesse du financement, une capacité d’action limitée, et un manque de
compréhension des changements climatiques et de leurs répercussions réelles ou potentielles comptent parmi
les difficultés auxquelles sont confrontés les organismes canadiens chargés des aires protégées. Il est impératif
de les surmonter afin que ces organismes puissent exercer leurs mandats et être en mesure d’assumer leurs
responsabilités concernant la protection et la biodiversité des aires, par exemple, la protection de l’intégrité du
patrimoine naturel au Canada dans un contexte de changements climatiques accélérés.

Mots clés : changements climatiques, aires protégées, parcs, adaptation, capacité, conservation, gestion

Introduction

Protected areas were first established to pre-
serve scenic wonders and tourist attractions. In
recent years, the rationale has evolved to be-
come a cornerstone of biodiversity conservation
and ecological sustainability, as well as an impor-
tant barometer of world ecosystem health and
human condition (CBD 1992; Millennium Ecosys-
tem Assessment 2005; Government of Canada
2009). As of 2010, Canada’s terrestrial protected
areas number more than 4,850 spanning 101.2
million hectares and representing 9.92 percent
of Canada’s total land base (Figure 1) (CCEA
2010). In addition, approximately 45,280 km2

(0.12 percent) of Canada’s oceans are protected
(CCEA 2010). Collectively, the establishment and
management of protected areas are central to
Canada’s commitment to Article 8 on “In-situ
Conservation” of the United Nations (UN) Con-
vention on Biological Diversity (CBD 1992).

Climate change has begun to impact critical,
once relatively stable, climate regions and is
now recognized to be one of the most seri-
ous threats to biodiversity and the conservation
thereof (CCME 2003; Root et al. 2003; Thomas
et al. 2004; IPCC 2007b; Lemmen et al. 2008;
CBD 2009). Both the Intergovernmental Panel on
Climate Change (IPCC) Fourth Assessment Report
(AR4) and Canada’s national synthesis on climate
change, From Impacts to Adaptation: Canada in
a Changing Climate 2007 (Lemmen et al. 2008),

have clearly substantiated that climate change in-
duced by human-generated greenhouse gas (GHG)
emissions is now implicated in a myriad of coin-
cident impacts: perturbations in regional temper-
ature regimes and precipitation patterns; severe
weather events; sea level rise; and, changes in
ecosystem composition, structure, and function
(IPCC 2007a, 2007b; Lemmen et al. 2008).

Parks and other forms of protected areas in
Canada have a wide range of management objec-
tives, including the permanent protection of rep-
resentative ecosystems, biodiversity, and other
significant elements of natural and cultural her-
itage values, and the provision of opportunities
for outdoor recreation, education, and apprecia-
tion of natural and cultural heritage, all of which
will be affected by climate change. In ecolog-
ical terms, the anticipated shifting of species
distributions–consequences less commonly visi-
ble than impacts on human settlements and
livelihoods–may well have the most devastat-
ing long-term impacts. Bioclimatic envelope pro-
jections of future flora and fauna distributions
in Canada and elsewhere suggest that species
hosted in parks and other forms of protected
areas of the future will bear little resemblance
to those of today (e.g., Henderson et al. 2002;
Malcom, Liu, et al. 2002; Malcolm, Markham, et
al. 2002; Scott et al. 2002; Hamann and Wang
2005; Lemieux and Scott 2005; Malcolm et al.
2006; McKenney et al. 2007a, 2007b; Lawler et
al. 2009). Furthermore, evidence from virtually
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Figure 1
Canada’s protected areas include a wide range of designations comprising 9.92 percent of the area of the country. Small sites are not conspic-
uous for southern Ontario and other southern settled regions due to limitations of scale (Source: CCEA 2010)

all meta-analyses on species response to climate
change overwhelmingly suggests that species will
be impacted negatively, possibly resulting in lev-
els of mass extinction (e.g., Thomas et al. 2004;
Malcolm et al. 2006; IPCC 2007b). For example,
the IPCC (2007b) has suggested that approxi-
mately 20–30 percent of Earth’s plant and animal
species are likely to be at increased risk of ex-
tinction if increases in global average temper-
atures exceed 1.5–2.5◦C. Furthermore, according
to Pounds and Puschendorf (2004) and others
(e.g., Opdam and Wascher 2004), estimates of
species extinction resulting from climate change
may be optimistic when the synergistic ef-

fects of habitat fragmentation, habitat destruc-
tion, and climate change on the landscape are
considered.

Indeed, as fixed assets established to conserve
samples of ecosystems and species, protected ar-
eas worldwide are vulnerable to the shifting eco-
logical matrix induced by climate change. It is
conceivable that the synergistic effects of climate
change and other incompatible land-use practices
could render many protected areas as “conser-
vation deathbeds,” if adequate adaptation mea-
sures are not put in place. As a result of these
potential outcomes, climate change has been in-
creasingly recognized as a key emerging issue for
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agencies and organizations responsible for the
management of parks and other forms of pro-
tected areas (e.g., Hannah et al. 2002; Scott et
al. 2002; Lemieux and Scott 2005; Welch 2005;
Baron et al. 2009; Heller and Zavaleta 2009; West
et al. 2009).

To that end, this article examines three as-
pects: (1) what climate change impacts are
currently perceived by Canadian protected ar-
eas agencies and organizations to be affecting
or anticipated to affect protected areas across
Canada; (2) the perceived importance of climate
change relative to other protected areas man-
agement issues in Canada; and (3) what pol-
icy, planning, and management responses (i.e.,
adaptations) have been developed or are being
considered by protected areas agencies and or-
ganizations across Canada. Understanding how
protected areas agencies and organizations view
climate change (both independent of and with
respect to adaptation and mitigation) is an im-
portant precursor to any attempt at developing
an adaptation strategy. The results of the sur-
vey build on recent protected areas and climate
change work conducted in Canada by both sci-
entists (e.g., Scott and Suffling 2000; Scott et
al. 2002; Lemieux and Scott 2005; Scott and
Lemieux 2005; Lemieux et al. 2008; Lemieux et
al. 2010) and practitioners (e.g., Henderson et al.
2002; Welch 2005; Vandall et al. 2006) and pro-
vide an important overview of the state of cli-
mate change adaptation in Canada’s protected
areas sector. The survey also establishes an indi-
cation of the current capacity (as self-evaluated)
of agencies to respond to the climate change
issue.

The state of climate change adaptation
in Canada’s protected areas
sector—the Canadian protected areas
and climate change survey

Adaptation involves making adjustments in de-
cisions, activities, and thinking because of
observed or expected changes in climate, in or-
der to moderate harm or take advantage of new
opportunities (IPCC 2007b). Adaptation is a nec-
essary complement to the reduction of GHG
emissions in addressing climate change (IPCC
2007b). Climate change adaptation planning in

the protected areas sector is important for a
number of reasons: (1) climate change is al-
ready impacting protected areas’ ecosystems and
resources (e.g., the distribution, phenology, and
composition of species; landscape physiography;
and the provision of recreational opportunities);
(2) despite efforts to reduce GHG emissions,
some level of human-induced change will be re-
alized in the 21st century; (3) proactive adapta-
tion will be more cost effective and efficient in
reducing the potential for irreversible impacts,
such as species extinctions, and in exploiting po-
tential benefits than reactive responses (Smit et
al. 1999; Burton et al. 2002; Root et al. 2003;
Parmesan 2006; Stern 2006; Thomas et al. 2006;
IPCC 2007a; Herrod and West 2008; Lemmen et
al. 2008; Pearson and Burton 2009). Most impor-
tantly, protected areas agencies will need to be
adaptive in order to deliver on their various pro-
tected areas- and biodiversity-related mandates,
such as the perpetual protection of representa-
tive elements of natural heritage (e.g., Govern-
ment of Canada 2000; Government of Ontario
2007).

Pielke (1998) and Vedwan and Rhoades (2001)
stress that the way in which decision makers
perceive climate change is a significant factor in-
fluencing the climate adaptations that are actu-
ally adopted. Moreover, there is an urgent need
identified in the literature for ongoing, rigor-
ous “accounting” of climate change adaptation
(Thompson et al. 2006). While Scott and Lemieux
(2005) and others (e.g., Welch 2005; Baron et al.
2009; Heller and Zavaleta 2009; West et al. 2009)
have produced climate change adaptation portfo-
lios for protected areas based on syntheses of
the scientific literature, these are potential adap-
tations and do not reflect what adaptation is oc-
curring or planned in practice.

In response to these identified research needs
in the field of climate change adaptation gen-
erally, but particularly in the protected ar-
eas and biodiversity conservation sectors, and
with the endorsement of the North American
Chapter of the International Union for Con-
servation of Nature’s World Commission on
Protected Areas, the University of Waterloo, and
the Canadian Council on Ecological Areas (CCEA)
initiated a collaborative Protected Areas and Cli-
mate Change survey to assess the state of
current efforts on climate change adaptation
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employed by Canadian protected areas agencies
and organizations.

Survey design, sampling method, and
participants

The authors designed the survey instrument in
consultation with the CCEA. The CCEA, which
has complete federal, provincial, and territorial
protected areas agency representation, was in-
corporated in 1982 as a national, not-for-profit
organization with a mission “to facilitate and
assist Canadians with the establishment and
management of a comprehensive network of pro-
tected areas representative of Canada’s terrestrial
and aquatic ecological natural diversity” (CCEA
n.d.). A central function of the CCEA is to mo-
bilize experts and practitioners to advance work
on subject areas and issues that are critical
for designing, planning, and managing protected
natural areas. Climate change has been recog-
nized as an issue of high priority in the CCEA’s
current Strategic Plan (CCEA 2009). Its impor-
tance has been further highlighted by all Cana-
dian protected areas jurisdictions participating in
a recent CCEA Northern Protected Areas Survey
(Wiersma et al. 2006).

The survey was reviewed by an advisory com-
mittee that included jurisdictional representa-
tives of the CCEA and researchers from the
University of Waterloo. A pre-test was admin-
istered to four CCEA jurisdictional representa-
tives to assess the clarity of the survey design,
its appropriateness to the audience, and whether
it achieved the aims of the research. Primarily
closed-ended questions were used and grouped
into sections of related questions. Questions
were grouped by themes to ensure the flow and
sequence of the survey was appropriate to the
respondents’ understanding of the research pur-
pose and to maintain their willingness to provide
meaningful responses. In total, 23 questions were
asked of respondents and, depending on their re-
sponses, up to nine follow-up questions could be
asked.

Survey participants were selected from gov-
ernment agencies and environmental non-gover-
nmental organizations (ENGOs) that plan,
establish, or manage protected areas in Canada.
The survey sample (n = 35) was selected to
represent the full spectrum of agencies and

organizations operating at varying geographical
and jurisdictional scales across Canada (Table 1).
Collectively, agencies included in the survey are
responsible for at least 4,850 protected areas or
about 99 percent of Canada’s entire protected
areas network both in terms of total number of
protected areas and total hectares protected.

The survey pool included CCEA jurisdictional
representatives working in principal federal de-
partments (n = 4) and provincial/territorial
ministries/departments (n = 13). In addi-
tion, a sample of other agencies that oper-
ate at smaller jurisdictional scales, such as
municipalities and conservation authorities, were
included (n = 5). First Nations and ENGOs that
plan and establish protected areas independently
or provide important research, capacity-building,
and/or outreach functions within the Canadian
protected areas community were also surveyed
(n = 13). The survey was completed over a six-
month period; follow-up communications contin-
ued until 100 percent of the pre-identified (pur-
posive) sample had submitted their surveys on
behalf of their respective agencies. A discussion
of select survey results is presented below.

The complete survey may be obtained by con-
tacting the lead author and is available as sup-
plementary information with the online version
of this article.

Results and discussion

Perceptions of climate risk and vulnerability

When asked when the issue of climate change
will be relevant to protected areas planning and
management in their agency, all agencies and or-
ganizations considered climate change to be an
important management issue for protected areas
“now” (91 percent) or in the very near future (i.e.,
2020s) (100 percent). Furthermore, 71 percent of
the agencies surveyed either “strongly agreed” or
“somewhat agreed” with the statement that “cli-
mate change will substantially alter protected ar-
eas policy and planning over the next 10 years.”
When asked the same question, but in the con-
text of the next 25 years, virtually all respon-
dents (94 percent) “strongly agreed” or “some-
what agreed” with the statement.

Although climate change was identified as an
issue affecting the management of protected
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Table 1
Summary of respondents who participated in the Canadian protected areas and climate change survey

Federal Government (n = 4)
• Environment Canada, Canadian Wildlife Service∗
• Parks Canada Agency∗
• Canadian Heritage Rivers (of Parks Canada Agency)∗
• Department of Fisheries and Oceans, Marine Protected Areas∗

Provincial Government (n = 13)
• Government of Alberta, Alberta Community Development, Parks and Protected Areas∗
• Government of British Columbia, British Columbia Ministry of Environment∗
• Government of Manitoba, Manitoba Conservation∗
• Government of New Brunswick, Department of Natural Resources∗
• Government of Newfoundland and Labrador, Department of Environment and Conservation, Parks and Protected Areas Division∗
• Government of Nova Scotia, Environment and Labour, Protected Areas Branch∗
• Government of Nunavut, Department of Environment, Nunavut Parks and Special Places∗
• Government of Ontario, Ontario Ministry of Natural Resources (MNR), Ontario Parks∗
• Government of Prince Edward Island, Forests, Fish, and Wildlife Division, Department of Environment, Energy and Forestry∗
• Gouvernement du Québec, Ministère du Développement durable de l’Environnement et des Parcs∗
• Government of Saskatchewan, Saskatchewan Environment∗
• Government of Yukon, Yukon Environment, Parks Branch∗
• Government of Northwest Territories, Department of Industry, Tourism and Investment, Tourism and Parks Division∗

Environmental Non-governmental Organizations (ENGOs) (n = 13)
• Canadian Boreal Initiative (CBI)
• Canadian Biosphere Reserves Association (CBRA)
• Clayoquot Biosphere Trust
• Deh Cho Land Use Plan
• Long Point Biosphere Reserve
• Nature Canada
• The Nature Conservancy of Canada (NCC)
• Wildlife Habitat Canada (WHC)
• World Wildlife Fund (WWF) Canada
• Carolinian Canada Coalition (CCC)
• Ontario Nature
• Yellowstone to Yukon (Y2Y)
• Canadian Parks and Wilderness Society (CPAWS)

Other (n = 5)
• Federation of Canadian Municipalities
• Conservation Ontario
• Toronto and Region Conservation Authority (TRCA)
• Credit Valley Conservation Authority (CVCA)
• Niagara Escarpment Commission (NEC)

∗= CCEA affiliate agency.

areas now, respondents ranked a number of
other management issues ahead of the impacts
of climate change (Table 2). However, when
asked the same question in the context of 25
years from now, 60 percent of the agencies
ranked climate change as an issue of greater
importance than currently perceived. Climate
change ranked as the second most important
management issue to protected areas agencies
25 years from now, ranking only behind external
threats, and associated human land-use patterns.

With respect to the range of climate change
impacts expected to occur within protected ar-

eas, respondents indicated that the most impor-
tant impacts will be on watersheds (including
wetlands, water quality, and quantity), wildlife,
and vegetation, with 89 percent of the agen-
cies identifying climate change impacts on these
features as either “very important” or “impor-
tant.” Impacts of climate change on both policy
and management for protected areas also ranked
high, with 80 percent and 74 percent of respon-
dents identifying impacts on these functions as
either “very important” or “important,” respec-
tively. Conversely, respondents took the position
that the least important climate change-related
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Table 2
Current and future perceived importance of climate change relative to other protected areas management issues by Canadian protected areas
agencies (based on median of rankings, 1–10, by respondents)

Perceived importance

Now Future

Rank Median Rank Median Management issue

1 3 1 (n/c) 2 External threats (e.g., surrounding land-use, habitat fragmentation)
10 8 T-2 (+8) 4 Climate change
2 3.5 T-2 (n/c) 4 Human land-use patterns (e.g., roads, population density)
T-4 5 T-4 (n/c) 5 Wildlife management (e.g., species richness, population dynamics, trophic structure)
3 4.5 T-4 (−1) 5 Rare/endangered species management
T-4 5 T-6 (−2) 6 Water quality/air quality
7 6 T-6 (+1) 6 Exotic species (e.g., animal and plant)
T-8 7 8 (n/c) 7 Disturbance frequencies (e.g., fire, insects, floods)
T-4 5 T-9(−5) 8 Visitor stresses (e.g., public facilities, interpretation centres)
T-8 7 T-9 (−1) 8 Contamination/pollution

T = tie in ranking; value in parentheses indicates increase/decline in ranking.
n/c = no change in ranking.

impacts on protected areas will be those associ-
ated with revenues (with over a quarter assessing
this issue to be “unimportant” and 31 percent as-
sessing it to be “slightly important”), operations
and development (i.e., infrastructure), and inter-
pretation programs (with 37 percent of agencies
assessing these issues to be “unimportant” or
“slightly important”).

Climate change impacts, adaptation, and
information needs

A clear majority (73 percent) of respondents in-
dicated that protected areas within their agency’s
jurisdiction were currently affected by climate
change-related impacts. For example, respon-
dents for all provincial/territorial jurisdictions
and all federal departments indicated that at
least one climate change-related impact was oc-
curring within their protected areas. The remain-
ing respondents (27 percent) indicated that they
were “not sure” whether or not protected areas
within their jurisdiction were experiencing cli-
mate change-related impacts.

Figure 2 illustrates the range of climate
change-related impacts reported to be occurring
within Canada’s protected areas network. Species
range shifts and changes in physiography (e.g.,
shoreline erosion and glacial retreat) were the
most common climate change-related impacts re-
ported within Canada’s protected areas, with 75
percent of respondents reporting such impacts.
Changes in species composition (i.e., the charac-

ter of the vegetation within a protected area) and
changes in disturbance regimes (e.g., forest fire
frequency and pest/disease outbreaks) were also
reported to be occurring within protected areas
by nearly half of the respondents (41 percent).
Examples of “other” reported climate change im-
pacts included sea level rise within Migratory
Bird Sanctuaries (MBS) and National Wildlife Ar-
eas (NWAs) managed by Environment Canada.
Over the past century, sea level has risen ap-
proximately 32 centimetres in the Atlantic region
(Parks 2006, 20), four centimetres in Vancouver,
eight centimetres in Victoria, and 12 centime-
tres in Prince Rupert, British Columbia (British
Columbia Ministry of Water, Land and Air Pro-
tection 2002, 30).1

Despite agency perceptions of the importance
of climate change over the next 25 years, and
a range of climate change impacts reportedly
already occurring within Canadian protected ar-
eas, the majority of respondents (83 percent) in-
dicated that their agency had not completed a
comprehensive assessment of the potential im-
pacts and implications of climate change for
their respective policy, planning, and manage-
ment functions. This suggests that jurisdictional
and agency-specific climate change impacts and
implications for protected areas remain largely

1 The increases in sea level noted here have been attributed to
climate change. The differences in sea level rise between Pa-
cific and Atlantic oceans are primarily due to eustatic change.
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Figure 2
The range of climate change-related impacts reported to be occurring within Canada’s protected areas network (percent of respondents report-
ing impact type and related impacts, i.e., on tourism/recreation)

unknown in Canada. Ontario (Lemieux et al.
2007; Lemieux et al. 2008), Saskatchewan (Hen-
derson et al. 2002; Vandall et al. 2006), and
New Brunswick are the only provinces/territories
known to have undertaken a climate change vul-
nerability assessment of protected areas and,
with the exception of the World Wildlife Fund
(WWF 2003), none of the other 12 ENGOs doc-
umented in the survey have completed such an
assessment. Parks Canada Agency is the only
federal department to have completed a climate
change scoping report (Scott and Suffling 2000)
and was one of the first internationally to do so.

No assessments have been completed for
species-at-risk or for MBS and NWAs [which
include 144 sites protecting over 14 million
hectares, equating to nearly half of the total area
protected by Parks Canada Agency (Environment
Canada 2006)]. The lack of applied research on
climate change and species-at-risk in Canada is
of particular concern. Species currently classified
as “at risk” may be among the most vulnerable
to climate change and least capable of adapting
naturally given their typically small populations,
limited habitat, and exposure to external stres-
sors. Clearly, there is a need for greater research
and monitoring of climate change and consid-
eration of the implications for species-at-risk

management and policy. For example, Canada’s
Species at Risk Act (SARA) does not explicitly ad-
dress the issue of climate change. Furthermore,
limitations exist in SARA’s time-sensitive defini-
tion of wildlife species eligible for protection in
Canada (i.e., a species “native” to Canada or that
has been present in Canada for at least 50 years)
(Government of Canada 2003) and in the inter-
pretation of SARA’s mandates in the context of
anthropogenically driven climate change. Despite
these important implications, there has been in-
adequate attention, both in terms of monitoring
and research, paid to climate change and species-
at-risk within Environment Canada.

These findings reflect the limited scientific
information available to protected areas agen-
cies and the scarcity of resources that agencies
have to devote to the climate change issue (see
further discussion below). Generally speaking,
agencies did not want more information on
issues associated with atmospheric processes
and climate modelling or on errors in and
challenges with modelling the climate system
(Table 3). Agencies expressed interest in in-
formation about the ecological consequences
of climate change (all agencies and organiza-
tions noted that they would like more in-
formation on the issue) and the implications
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Table 3
Types of additional information Canadian protected natural areas agencies would like to have on various climate change-related issues (by
percent of total number of responses)

Much more Some more No more
Research theme information information information

Information on climate or atmospheric processes 12% 59% 29%
Errors and problems in computer modelling of the climate system 6% 50% 44%
Detecting climate change (e.g., temperature trends) 29% 44% 27%
Ecological consequences of climate change 79% 21% 0%
Impacts of climate change on physiography 41% 50% 9%
Impacts of climate change on visitation (tourism and recreation) 35% 41% 24%
Implications of climate change for planning, policy, and management 56% 38% 6%
Strategies for climate change adaptation 71% 23% 6%
Strategies for effective communication of climate change issues 50% 44% 6%

of climate change for policy, planning, and
management strategies (with 94 percent of
agencies noting that they would like more in-
formation on the issue). A large majority (94
percent) of the respondents indicated that they
wanted more information on strategies both
for managerial responses (adaptation) to climate
change impacts and strategies for effective com-
munication of climate change issues. Although
research interest in climate change communica-
tion and protected areas has increased in recent
years (e.g., Schweizer et al. 2009), the research
community has yet to evaluate how the revolu-
tion in climate information and information com-
munication has enhanced visitor understanding
of climate change impacts and how this informa-
tion has translated into improved decision mak-
ing within agencies (Scott et al. forthcoming).

Of all respondents, only Parks Canada Agency,
Ontario Parks, Government of Saskatchewan,
Government of British Columbia, and WWF-
Canada acknowledged having a budget allocated
specifically to respond to the challenges of cli-
mate change. Moreover, nearly half of the agen-
cies surveyed (46 percent) noted that they do
not have an individual within their agency re-
sponsible for climate change-related issues (in-
cluding legislation, policy, research, planning,
management, and research and monitoring) and,
for the agencies that do, climate change was per-
ceived to be more of a future issue and not a
current priority.

As Figure 3 illustrates, little action is cur-
rently being undertaken or considered by most
protected areas agencies to deal with climate

change-related issues. Moreover, despite the im-
portant role that protected areas could play in
climate change detection, monitoring, and re-
search, and in facilitating species adaptation,
only half of the agencies reported that the mag-
nitude and extent of climate change-related im-
pacts in their protected areas are being investi-
gated. While 97 percent of the agencies surveyed
“strongly agreed” or “somewhat agreed” with the
statement that “climate change detecting and
monitoring should be a priority for protected
areas agencies,” less than a third (31 percent)
reported that they specifically monitor for cli-
mate change impacts. For example, Parks Canada
Agency recently launched a monitoring program
to measure, assess, and report on indicators of
ecological integrity in national parks, including
the effects of climate change. As a distributed
monitoring network based in terrestrial and ma-
rine protected areas, Parks Canada Agency’s eco-
logical monitoring program will form the basis
for understanding impacts of climate change on
the broader land and seascape, informing land-
use planning, marine planning, environmental
assessment, and other processes important for
sustainable development (Keenleyside 2010).

Five agencies and organizations (14 percent)
have developed indicators for the long-term mon-
itoring of climate change, although the extent
of monitoring activities appears to be limited to
solitary impacts, such as glacial retreat or single-
species monitoring. Of the agencies involved in
climate change research, much of the work has
been conducted outside of their usual research
and monitoring programs by various “researcher
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Figure 3
Climate change responses being undertaken or being considered by Canadian protected areas agencies (by major program area, percentages
have been rounded)

Figure 4
Climate change-related research being conducted in Canada’s protected areas by ‘researcher type’ (respondents could select more than one
category, percentages have been rounded)

types” (Figure 4). Agency-university partnerships
in research appear to be particularly important
in broadening scientific understanding of climate
change and associated impacts in parks and
other forms of protected areas in Canada.

Finally, despite the leading role that pro-
tected areas could play in educating the public
about climate change, demonstrating its impacts
and providing examples of adaptation, only six
agencies (17 percent) have incorporated climate
change into public education, interpretation, and
outreach programs. Importantly, however, a num-
ber of agencies, including Parks Canada Agency
and Ontario Parks, have included climate change

information on their websites and interactive
posters aimed at youth, and some have begun
incorporating climate change into park interpre-
tation programs (see e.g., Parks Canada Agency
2010).

Adaptive capacity of Canada’s protected areas
sector

Despite the limited response to date on climate
change, Canadian protected areas agencies ex-
pressed a strong desire to advance the climate
change adaptation agenda. Over two-thirds of
the agencies (69 percent) “strongly disagreed” or
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“somewhat disagreed” with the statement that
“there are too many uncertainties regarding cli-
mate change to develop adaptation strategies
for protected areas” and nearly two-thirds in-
dicated that formal climate change discussions
have taken place within their agency. Most of
these discussions have occurred through vari-
ous awareness and capacity-building initiatives,
including workshops and other expert meetings.

Nevertheless, protected areas agencies appear
uncertain about how to proceed: 91 percent of
the agencies conceded that they currently do
not have the capacity necessary to respond ef-
fectively to climate change. Common reasons in-
cluded lack of staff and financial resources and
inadequate internal scientific capacity to deal
with climate change (verbatim examples of the
reasons cited in the survey are quoted in Ta-
ble 4, maintaining respondent anonymity in ac-
cordance with University of Waterloo Office of
Research Ethics guidelines). It comes as little sur-
prise, therefore, that 83 percent of the agencies
surveyed do not have a climate change policy
or adaptation strategy specifically pertaining to
protected areas or biodiversity conservation, or a
climate change mitigation strategy (i.e., in-house
plan to reduce GHG emissions). Moreover, of the
29 agencies currently without a climate change
policy or adaptation strategy directly related to
protected areas, only four (11 percent) stated
they were currently in the process of developing
one.

Moving forward on climate change
adaptation in Canada’s protected areas

It has been estimated that species are currently
in the “first-order” of ecological response to
modern climate change (i.e., adjusting pheno-
types and geographic ranges) (Barnosky et al.
2003). However, a growing number of researchers
contend that the rapid loss of climate envelopes
in which species and ecosystems have adapted
over the past several interglacial periods would
result in widespread turnover and extinctions
(see Thomas et al. 2004; Malcolm et al. 2006;
IPCC 2007a; Lawler et al. 2009 among oth-
ers). The scientific literature on climate change
adaptation overwhelmingly suggests that adapt-
ing now (i.e., mainstreaming climate change into

policy, planning, and management program func-
tions) will be more effective than adapting later
(i.e., more cost effective and efficient in reduc-
ing the potential for irreversible impacts, such
as species extinction) (e.g., Smit et al. 1999; Bur-
ton et al. 2002; Stern 2006; Pearson and Bur-
ton 2009). Overall, however, a significant gap
remains between the perceived importance of cli-
mate change and the capacity (i.e., funding, staff
expertise, etc.) of protected areas agencies and
organizations to respond to the challenges of
rapid climate change. Capacity constraints at the
provincial, territorial, and federal levels appear
to be similar–all but one province stated that
they did not have the capacity to respond to cli-
mate change. This was rather alarming consider-
ing that the provinces and territories are respon-
sible for over 95 percent of Canada’s protected
areas (in terms of total number of sites).

There is an evident lack of strategic response
in the policy, system planning, and management
program areas of various jurisdictions. No strat-
egy (or action plan) specific to any protected
areas agency has been developed to help with
guiding decision-making at the regional or park
levels. This lack of response in most of the pol-
icy, planning, and management functions gives
the impression that many jurisdictions may be
unprepared to deal effectively with the more
widespread and complex impacts that are an-
ticipated as the climate continues to change
throughout the Twenty-first century. Moreover,
only about one-half of the agencies participat-
ing in the survey are actively involved in cli-
mate change dialogue and capacity-building ini-
tiatives (e.g., staff participation in workshops and
conferences and staff training, etc.), which sug-
gests that adaptive capacity will remain low for
the foreseeable future. The large turnover and
loss of staff that has been common to protected
areas agencies over the past decade (e.g., ECO
2007; CPAWS 2008) further challenges the main-
tenance of adequate internal expertise and expe-
rience with climate change adaptation.

Given the multiscale and cross-jurisdictional
nature of climate change impacts, independent
top-down approaches will not suffice in the long-
term. A more integrated and collaborative ap-
proach within Canada and on a continental scale
will be needed if protected areas agencies are
to address the climate change issue effectively.
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Table 4
Respondent feedback on capacity issues related to climate change and protected areas adaptation

‘Priorities are not focused on climate change—lack of staff and financial resources for dealing with climate change are the main capacity
issues’.

‘Only one person is focusing on climate change issues and is self-appointed’.
‘No staff, no financial resources, knowledgeable/scientifically trained staff to deal with the climate change issue’.
’We are under-sourced with no research/knowledge base and have difficulties meeting our current program needs’.
‘We don’t have confidence in science’s ability in this instance to predict in a suitable time frame what issues will emerge; therefore, issues

will likely have to be addressed as they emerge. . .Climate change is inevitable but there is not much you can hang your hat on in terms of
ecosystem and species responses’.

‘More human and financial resources are needed to address arising issues and questions’.
‘We haven’t had the resources to even investigate what climate change could mean to our protected areas system but assume expansion is a

way to mitigate, so that is where our focus is right now’.

Figure 5
Selected preferences from among suggested approaches to climate change adaptation (percent of protected areas agencies respondents,
respondents could select more than one option)

Nearly all protected areas agencies participat-
ing in the survey (86 percent) noted that they
would be willing to participate in either a na-
tionwide working group or conference on climate
change and protected areas. Furthermore, 83 per-
cent held the position that a nationwide collabo-
rative effort on climate change would be a suit-
able approach to adaptation (Figure 5).

For climate change adaptation to be effective,
it must go hand-in-hand with good communica-
tion about climate change, its impacts, and asso-
ciated agency management responses (Schweizer
et al. 2009). Fortunately, there appears to be
some capacity to communicate climate change
messages to staff, members of specific associa-
tions and groups, and to the general public. A
third of respondents (33 percent) indicated that
they would be prepared to provide advocacy and

communications support to a national working
group or national workshop (Figure 6). On the
other hand, few agencies are in a position to pro-
vide financial resources (seven percent) or human
assets (i.e., scientific expertise) (20 percent).

Conclusions

Climate change is not a remote future event for
biodiversity and protected areas planning and
management. The varied impacts of a changing
climate are becoming more and more evident
at locations around the world including Canada
(IPCC 2007a; Lemmen et al. 2008). Parry et al.
(2009) and others previously (e.g., Stehr and
von Storch 2005) have stressed that the risks
and dangers of failing mitigation efforts (i.e.,
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Figure 6
Resources that protected areas agencies would be willing to provide for a climate change and protected areas working group or a nationwide
conference on the topic (respondents could select more than one option)

reductions in GHG emissions) without adaptive
strategies would have serious implications for
society and that to ignore adaptation would be
similarly perilous for nature. Several recent stud-
ies have indicated that with current government
commitments to GHG emission reductions, tem-
peratures would exceed 2◦C of average global
warming by 2100 (Hansen et al. 2007; Anderson
and Bows 2008; Meinshausen et al. 2009; Parry et
al. 2009; Rogelj et al. 2009). This level of warm-
ing would exceed the thresholds identified by the
IPCC wherein 20–30 percent of Earth’s plant and
animal species will likely be at increased risk of
extinction (IPCC 2007b, 48).

Although there is much uncertainty about the
timing, extent, and manner in which ecosystems
and other protected areas assets (e.g., recre-
ational opportunities) might respond to evolv-
ing climatic conditions, it is critically important
that natural asset management agencies begin
to identify, assess, and implement adaptation
options that could reduce the vulnerability of
Canada’s protected areas (and their constituent
biodiversity) to climate change. The Report of the
Commissioner of the Environment and Sustain-
able Development emphasized that failing to in-
vest adequately in the area of climate change
adaptation will “undermine Canada’s ability to
make wise decisions” (Gélinas 2006, p. 20). The
Report also called on all governments to begin
developing action plans that cut across all de-
partments, to work with other levels of govern-

ment to develop clear priorities, and to find new
ways to connect researchers with decision mak-
ers (Gélinas 2006).

Canada, a world leader in the protected ar-
eas movement, has made some progress in rec-
ognizing and documenting the threats and op-
portunities associated with climate change, with
work initiated in some agencies that begins deal-
ing with the issue (e.g., Scott and Suffling 2000;
Scott et al. 2002; Lemieux and Scott 2005; Scott
and Lemieux 2005, 2007; Welch 2005; Jones and
Scott 2006a, 2006b; Lemieux et al. 2008; Lemieux
et al. 2010). With limited resources at their dis-
posal, it is encouraging that many protected
areas agencies have progressed as much as they
have on climate change adaptation. However,
adaptation within Canada’s protected areas juris-
dictions is occurring independently, without na-
tional coordination, and there continues to be a
relatively slow response by practitioners both in
terms of the development and implementation of
relevant policy and management strategies.

Why has there been so little practical climate
change adaptation within the protected areas
sector? First, the extant scientific literature on
the subject has been dominated by ecology and
has failed to integrate social science considera-
tions, including decision-making and other man-
agement objectives of protected areas (Lemieux
and Scott 2005; Welch 2005; Heller and Zavaleta
2009; Lemieux et al. 2010). Second, the high
degree of uncertainty in assessments of climate
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change impacts can make it difficult for a man-
ager to translate results from climate change as-
sessments into practical management decisions
(Dessai et al. 2009; Lawler et al. 2009; Lemieux
et al. 2010). Third, the protected areas and
climate change adaptation literature has been
described as too generic with relatively little
direct investigation into the desirability and fea-
sibility of adaptation options by those actually
responsible for the planning and management of
protected areas (Scott and Lemieux 2005). As
Welch (2005) emphasized, the limited climate
change literature on protected areas provides lit-
tle guidance to protected area managers. Finally,
the results of our survey reveal an over-riding
need for more resources to build capacity for ef-
fective management within protected areas insti-
tutions. Such findings are consistent with other
natural resource sectors in Canada (e.g., forestry)
that have also experienced challenges in their ef-
forts to mainstream climate change into policy,
planning, and management frameworks (e.g., Og-
den and Innes 2009).

While constraints such as limited financial re-
sources, limited capacity, and lack of under-
standing of real or anticipated climate change
impacts need to be eliminated, an immedi-
ate concern for protected areas agencies is
the further strengthening and development of
relational networks at all scales. The survey
results show that climate change education,
capacity-building, and information dissemination
has largely occurred through external confer-
ences (i.e., piggy-backing) rather than through
formally established networks. Recognizing com-
plementary strengths and weaknesses between
and among agencies will be critical in any
collaborative effort to address climate change.
Collaboration could be enhanced through the es-
tablishment of professional networks both within
Canada and on a continental scale between
Canada, the United States, and Mexico.

Protected areas will remain the fundamental
building blocks of national and international con-
servation strategies and their role in safeguard-
ing biodiversity will become even more critical
in an era characterized by rapid climate change.
It is to be hoped that extreme events, such as
species extinctions, are not required to raise pub-
lic and practitioner awareness of climate change
in order to motivate proactive conservation ac-

tion. Ultimately, the results presented here re-
vealed that inadequate investment in climate
change adaptation may lead protected area man-
agers to maintain the status-quo or rely on reac-
tive adaptation (vs. proactive adaptation) despite
concerns about the long-term viability of cur-
rent planning and management practices. Con-
sidering the short-term projections of species
turnover and loss resulting from climate change,
the potential for non-linear ecological responses
(in other words, ecological surprises), the length
of time required for species and ecosystem re-
sponse to management interventions, and the
relatively slow process of implementing new poli-
cies within protected areas agencies, the time to
begin developing proactive, and integrative cli-
mate change adaptation strategies is now.
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