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Abstract 

Climate change threatens the integrity of many parks and protected areas worldwide. Mountain parks 

are amongst the most vulnerable, facing changes in temperature, hydrology, glaciation, fire 

frequency, and pest and disease outbreaks.  Species migration is a key tool in climate change 

adaptation, but often physical and jurisdictional fragmentation makes it impossible for species to 

migrate, putting species at risk of extirpation or extinction.  

 Transboundary collaboration and regional planning are tools that can help physically 

connected parks and protected areas overcome jurisdictional fragmentation and allow for species 

migration, giving species a greater chance at being able to adapt to climate change. However, there 

are many barriers to transboundary collaboration and regional planning that makes this difficult to 

achieve. 

 This research aims to address the challenges parks face with regards to transboundary 

collaboration and regional planning, and provide possible solutions for overcoming these challenges. 

A qualitative research project was conducted to determine the state of transboundary collaboration 

and regional planning in the Canadian Rocky Mountains, using Jasper National Park, Mount Robson 

Provincial Park, and Willmore Wilderness Park as the study area. A document review, questionnaire, 

and Importance-Performance Analysis were conducted to determine:  the current policy within the 

Parks Canada Agency, British Columbia Parks, and Alberta Parks in regards to the management 

implications of climate change; the degree to which transboundary collaboration and regional 

planning are occurring in and around the study area with regard to climate change; the challenges 

parks face with regards to transboundary collaboration and regional planning; how these challenges 

should be addressed; and to determine what park agencies and managers need to be able to participate 

in transboundary collaboration and regional planning. 

 Ultimately, it became clear that while transboundary collaboration is a potentially effective 

tool for climate change adaptation, little transboundary collaboration is occurring within the study 

area. In order for this to occur, all parks must have appropriate legislation, policies, and plans in 

place; British Columbia Parks has these, but both Parks Canada and Alberta Parks do not. Parks 

planners and managers are not able to put priority on transboundary collaboration until it is mandated 

within the management plans. However, parks managers are supportive of transboundary 

collaboration for climate change and it seems likely that the parks will use this tool as it becomes 

increasingly necessary over the next 25 years.  
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Chapter 1 

Introduction 

 

Climate change is anticipated to have significant impacts on ecosystems worldwide (Dudley et al., 

2010; Fagre, 2007; Heller & Zavaleta, 2009; Scott, Malcolm, & Lemieux, 2002; Scott & Suffling, 

2000; Shafer, 1999; Suffling & Scott, 2002; Tompkins & Adger, 2004; Walker & Steffen, 1997; 

Welch, 2005). Amongst the most vulnerable are mountain ecosystems, which will face changes in 

temperature, hydrology, glaciation, fire frequency, and pest and disease outbreaks (Beniston, 2003; 

Byrne & Kienzle, 2007; Carroll, Taylor, Régnière, & Safranyik, 2003; Dudley, et al., 2010; Fagre, 

2007; Hauer et al., 1997; Higgins & Vellinga, 2004; Jones & Scott, 2006; Pederson, Whitlock, 

Watson, Luckman, & Graumlich, 2007; Schindler, 2001; Scott & Suffling, 2000; Suffling & Scott, 

2002; Welch, 2005). This puts significant pressure on mountain parks and protected areas to ensure 

that the species they protect are given the best possible chance of survival in a changing climate. 

 Many species will be required to migrate to cope with the anticipated changes in climate 

(Dearden & Rollins, 2009; Miller, 1999; Olson & Lindsay, 2009; Theberge & Theberge, 2009). 

However, species‟ ability to migrate can be barred by the physical and jurisdictional fragmentation of 

habitats (Opdam & Wascher, 2004; Quinn, Duke, & Greenaway, 2007). Unless species‟ present 

habitats are connected with future habitat, they will not be able to cope with climate change and thus 

may face extirpation or even extinction (Dearden & Rollins, 2009; Mahr, 2007; Opdam & Wascher, 

2004). 

 Physical connectivity can be achieved through the creation of more parks and protected areas, 

especially in areas predicted to become new habitat for threatened or endangered species, and through 

linking parks and protected areas by corridors that allow for migration (Gatewood, 2003; Mahr, 2007; 

Opdam & Wascher, 2004). Physically linked parks must also be linked by common policies, 

mandates, and conservation goals. Transboundary collaboration and regional planning are methods to 

overcome jurisdictional fragmentation in areas that are physically connected (Brunckhorst, 2000; 

Chambers & Ham, 1995; Galatowitsch, Frelich, & Phillips-Mao, 2009; Hanna, Clark, & Slocombe, 

2008; Heller & Zavaleta, 2009; Lawler, 2009; Nelson & Sportza, 2000; Quinn, Duke, et al., 2007; 

Steidl, Shaw, & Fromer, 2009; Welch, 2005). If parks and protected areas can work across 

jurisdictional boundaries towards the common goal of effective connectivity for species migration, 

there is a greater chance that species will be able to adapt to climate change.  
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 In order to achieve transboundary collaboration, it is essential to understand what challenges 

to participation parks and protected areas managers must overcome. Once it is known what is needed, 

it will be possible to work toward addressing those needs and achieving transboundary collaboration.  

 This thesis will focus on the Canadian Rocky Mountains, using three parks as a case study to 

determine the potential for transboundary collaboration as an effective response to climate change. 

Jasper National Park, Willmore Wilderness Park, and Mount Robson Provincial Park represent the 

three agencies with parks in the Canadian Rocky Mountains (Parks Canada, Alberta Parks, and 

British Columbia Parks). Through this case study, it is expected that most of the challenges to 

transboundary collaboration in the Canadian Rocky Mountains will be understood. From this, 

recommendations will be made regarding how to proceed.  

 This thesis will address five research questions, as follow: 

• What is the current policy within the Parks Canada Agency, British Columbia Parks, and 

Alberta Parks in regards to the management implications of climate change? 

• To what degree is regional planning occurring in and around Jasper National Park, Mount 

Robson Provincial Park, and Willmore Wilderness Park with regard to climate change? 

• What are the challenges that parks face with regards to transboundary collaboration and 

regional planning? 

•  What should be done to address the challenges that parks agencies face with regards to 

transboundary collaboration and regional planning? 

• What do parks agencies and managers need to be able to participate in transboundary 

collaboration and regional planning? 

The above research questions will be addressed using a number of methods: a review of existing 

policy documents relating to the Parks Canada Agency, British Columbia Parks, and Alberta Parks in 

regards to the potential management implications of climate change; a review of existing documents 

regarding regional planning within the case study area; and a questionnaire including an Importance-

Performance Analysis will be conducted.  
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Chapter 2 

Literature Review 

 

2.1 Climate Change 

2.1.1 Global Climate Change 

There have been major fluctuations in global average temperature occurring throughout the planet‟s 

geological history. However, since the Industrial Revolution in the 18
th
 Century, change has been 

occurring at an unprecedented rate. This rate of change continues to accelerate, with the greatest 

amount of change experienced since the 1970s (Welch, 2005). Since the 1970s, average global 

temperatures have increase by 0.2°C per decade, and average global precipitation has increased 2% in 

the last century (Heller & Zavaleta, 2009). This accelerated form of climate change, referred to from 

here on as climate change, is caused by human activity. The rise of the industrial world with 

widespread use of fossil fuels has resulted in large amounts of greenhouse gases being released into 

the atmosphere (Opdam & Wascher, 2004; Welch, 2005). This has caused a warming effect 

worldwide. As a result, it is predicted that, on average, global temperature will rise by 5.2 degrees 

Celsius, with “regional peaks of more than 8” degrees Celsius by 2100 (Opdam & Wascher, 2004, p. 

286). These changes will likely result in “more frequent episodes of high temperature, global average 

precipitation increasing, areas of snow and ice decreasing, and permafrost becoming thinner” (Olson 

& Lindsay, 2009; Timko & Innes, 2009, p. 139).  

 The effects of climate change are expected to be far-reaching and significant (Dudley, et al., 

2010). It is anticipated that they will be seen in four ways: 1) through “slow changes in mean climate 

conditions, 2) increased interannual and seasonal variability, 3) increased frequency of extreme 

events, and 4) rapid climate changes causing catastrophic shifts in ecosystems” (Tompkins & Adger, 

2004). Although the general trend is for the average temperature of the Earth to increase, climate 

change is predicted to have varying regional impacts (Heller & Zavaleta, 2009). Most climate models 

indicate that there will be greater warming inland from the oceans; wetter areas will have increased 

precipitation, while dry areas will be even drier; warming will be more significant towards the poles; 

and warming will be most significant in the winter (Welch, 2005). It is important to remember that 

these are general trends, and that exceptions occur. 
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2.1.2 Climate Change Impacts on Parks and Protected Areas 

Climate change is expected to have many impacts on parks and protected areas across the world. 

Within Canada, the impacts are expected to be far-reaching. The International Panel on Climate 

change has developed a comprehensive list of the types of parks and protected areas it expects will 

feel the greatest impacts of climate change (Shafer, 1999). These parks include: 

 High latitude parks, where warming will be greater than at lower latitudes; 

 Mountain parks, where species living near the peaks will not be able to migrate to cooler 

locations; 

 Interior wetland parks, where wetlands will dry, shrink, or shift north; 

 Parks with sea ice, where loss of sea ice will change ecosystems; 

 Parks with islands at low elevations, where the islands may become partially or wholly 

submerged due to sea level rise; 

 Parks with salt marshes and coastal forests, where rises in sea level will change the ecological 

composition, and where some species may not be able to flee flooding; 

 Parks with freshwater bodies near the ocean, where saltwater could intrude the ecosystems 

through entering the groundwater or overwash; 

 Parks with dramatically different land uses outside their boundaries, which may prevent 

species from migrating; 

 Parks with rare or endangered species that have limited habitats or ranges, where species may 

not be able to migrate latitudinally in unison with other species; 

 Parks with species at the limits of their latitudinal range, where species may not be able to 

migrate quickly enough to survive; 

 Small parks with uniform habitat; 

 Parks without corridors connecting to habitats outside their boundaries, ranging from small-

scale corridors to those of continental scale, where a lack of corridors may prevent species 

migration. 
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 Parks without connecting, usable corridors, to habitats outside the parks including corridors 

of continental scale. Lack of corridors may prohibit migration (Shafer, 1999). 

The above list indicates that Canadian parks are vulnerable to climate change. Knowing that 

their parks are at risk, it is imperative that Canadian park managers and planners do all they can to 

ensure the parks are as prepared to cope with climate change as possible.  

 Based on a study of predicted vegetation change, it was found that in five of six climate 

change scenarios; over half of Canada‟s national parks would experience changes in their biomes in a 

situation where the current (2002) carbon dioxide concentrations are doubled (Scott, et al., 2002; 

Welch, 2005). One of the greatest challenges is that biomes are not able to shift in concert with the 

predicted changes in climate; many species face barriers to migration, and even those usually capable 

of migration cannot do so quickly enough to adapt to rapid climate change. As a result, it is expected 

that new biomes will emerge as the climate changes, and they will be dominated by pioneer species; 

this will result in a shift towards early successional ecosystems dominating the landscape (Walker & 

Steffen, 1997; Welch, 2005). 

 Ultimately, it is anticipated that the changes in climate over the next century will be wide-

ranging and dramatic across the world (Heller & Zavaleta, 2009). These changes are expected to 

include new water regimes, permafrost and ice conditions, vegetation successions, wildlife habitat 

and survival conditions, coastal erosion levels, and sea level changes (IPCC 2001a; Hansen et al. 

2003, as cited in Welch, 2005). With such wide-ranging impacts, no ecosystem will be left 

untouched; therefore it is essential that parks managers and planners make long-term management 

decisions in a manner that allows for the best chances of species survival. 

2.1.3 Climate Change in the Parks and Protected Areas of the Canadian Rockies 

Alpine ecosystems are amongst the most vulnerable to climate change (Fagre, 2007; Jones & Scott, 

2006; Scott & Suffling, 2000; Suffling & Scott, 2002). High elevation mountain ecosystems are more 

susceptible to climate variability than those at lower elevations, as seen in records over the past 

hundred years. As such, it is expected that mountains are going to be “more sensitive to global-scale 

climate change” than other locations, and those effects are going to be seen at the highest elevations 

first (Fagre, 2007, p. 188). The following subsections provide examples of the many anticipated 

impacts of climate change on mountain ecosystems in the Canadian Rocky Mountains.  
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2.1.3.1 Temperature 

Although it is anticipated that there will be increased temperatures throughout the Canadian Rocky 

Mountains, it is also possible that these effects will be regionalized. However, in areas with increased 

temperature, waterways are likely to be impacted, with their average temperature increasing (Hauer, 

et al., 1997). Increased temperature will also result in increased glacial melting (Fagre, 2007; Welch, 

2005). 

2.1.3.2 Water 

Major hydrological changes in mountains are expected with climate change (Beniston, 2003; Byrne & 

Kienzle, 2007; Fagre, 2007; Higgins & Vellinga, 2004; Schindler, 2001; Welch, 2005).  

 It is anticipated that precipitation will fall more often as rain than as snow. Instead of major 

spring runoff events, there will be a steadier year round melt, and higher summertime temperatures 

will cause greater evaporation, resulting in less water availability overall (Byrne & Kienzle, 2007; 

Schindler, 2001; Welch, 2005). It is also expected that due to lower water levels at certain times, there 

will be increased pollutant concentrations in waterways (Byrne & Kienzle, 2007). Therefore, 

mountain areas that currently experience high levels of snowfall and low levels of winter evaporation 

or melt are especially likely to be affected (Beniston, 2003; Dudley, et al., 2010; Schindler, 2001; 

Welch, 2005).  

 Worldwide, mountains are a vital source of water, providing approximately 50% of drinking 

water across the globe (Fagre, 2007). This suggests that the predicted changes to mountain hydrology 

have the potential to have dramatic impacts on worldwide supplies of freshwater (Fagre, 2007). It is 

therefore vital that the impacts of climate change on hydrology be recognized and planned for 

accordingly by all those who could be affected. 

2.1.3.3 Glaciers 

Changes in hydrology (as discussed above), can have great impacts on glaciers, as it can affect glacial 

mass balance. Worldwide, loss of snowpack and increased summer temperatures result in a decrease 

in glaciers (Fagre, 2007). In some cases, it is predicted that many glaciers will recede or be lost 

completely, as is anticipated in Glacier National Park and in many places along the middle and 

equatorial latitudes (Dudley, et al., 2010; Welch, 2005). 

 Loss of glaciers will have far reaching impacts on watersheds that are dependent on glacial 

melting as their headwaters (Fagre, 2007; Welch, 2005). Loss of glaciers can have significant impacts 
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on water supply, as they store water that is often released during annual dry periods and prolonged 

drought (Dudley, et al., 2010; Fagre, 2007). Without this supply, streams that once ran year-round 

could become epheremal , changing not only the hydrology but also the ecology of the area (Fagre, 

2007). 

2.1.3.4 Ecological Communities 

There are many ecological communities within mountainous areas such as the Rockies, and some are 

affected by climate change more rapidly than others. For example, “the steep environmental gradients 

result in sharply defined ecotone systems (e.g., upper and lower treeline) that respond relatively 

rapidly to climate change as species shift their distributions” (Pederson, et al., 2007). Species will 

then be forced to migrate, or face extirpation or possibly extinction (see below) (Dearden & Rollins, 

2009; Miller, 1999; Opdam & Wascher, 2004; Theberge & Theberge, 2009). 

2.1.3.5 Fire Frequency 

The frequency of fire is expected to increase in the Rocky Mountains, the consequence of summer 

drought and decreased snowpack in winter. Fire is regulated both by climate and weather (Pederson, 

et al., 2007). 

2.1.3.6 Pests and Disease 

Forest pathogen and insect outbreaks are expected to occur more frequently as a result of climate 

change. Outbreaks tend to occur in during periods of dry, warm climate; thus, it is anticipated that 

with climate change there will be greater occurrences of climate that are suited to insect outbreaks 

(Fagre, 2007).  

 The mountain pine beetle infestation of the mountains in British Columbia and Alberta is an 

example of an insect outbreak that is exacerbated by climate change (Carroll, et al., 2003). As the 

beetle‟s ability to survive is limited by very cold winter temperatures, increases in temperature results 

in increased survival. This means that the beetle can survive in more habitats over a greater 

geographical range, including further east, north, and higher elevations, thereby wrecking havoc 

across the Canadian Rocky Mountains (Carroll, et al., 2003).  

2.1.3.7 Jasper National Park and the Western Cordillera Parks 

Scott and Suffling (2000) outlined the many anticipated impacts of climate change on Canada‟s 

national parks, including the Western Cordillera parks grouping (Banff, Glacier, Mount Revelstoke, 
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Jasper, Kootenay,  Nahanni, Waterton Lakes, and Yoho National Parks). This grouping of parks is 

expected to experience many changes, including: changes in seasonal hydrology; increase in snow 

pack and avalanches; increase in river toxins during increased glacial melt; changes in river ecology; 

loss of some Alpine assemblages from mountain tops; elevational and latitudinal migration of 

ecozones; increased forest insect infestations and disease outbreaks; increased forest fire frequency 

and intensity; impaired migration of large animal species; and increased wintering zone pressures 

(Jones, Scott, Barrow, & Wun, 2003; Olson & Lindsay, 2009; Scott & Suffling, 2000). 

 Specific predictions for  Jasper National Park outlined several of the impacts anticipated in 

the Park, including: lower elevation glaciers will retreat rapidly, while higher elevation glaciers will 

be less affected; peak snow melt and spring runoff will occur in May, a month early; water flow will 

increase and consequently sedimentation will increase; higher water levels in many lakes (including 

Malgine Lake, a typically intermittent lake); increase in water erosion on Jasper‟s sand dune system; 

loss of high alpine species; deeper snow pack due to 2-25% increase in snowfall; increase in summer 

temperature with a decrease in summer precipitation, resulting in increased fire risks; and increase in 

avalanche and debris flow activity (Scott & Suffling, 2000). 

 It can be assumed that, due to the close geographical proximity of the parks in this study, the 

impacts identified in Jasper National Park and the Western Cordillera parks are likely to also occur in 

Mount Robson Provincial Park and Willmore Wilderness Park.  

2.1.4 Climate Change and Parks Management 

One of the greatest concerns in parks and protected areas management is the degree to which parks 

and protected areas are able to adapt to the impacts of climate change. It has been argued that current 

management practices are not sufficient for ensuring ecosystem health in the face of climate change 

(Hannah et al., 2007; Hulme, 2005). Instead, there must be a shift towards management practices that 

focus on the interactions of species and ecosystems rather than individual species assessments, which 

is the traditional approach (Hulme, 2005). To achieve these, conservation and environmental policies 

must address climate change in manner that allows for flexibility to respond to rapid ecosystem 

changes (Hulme, 2005; C. Lemieux, 2008). This would be a shift away from the muddling through 

approach typically used by policy makers (Glantz, 1998 in Hulme, 2005).  

 At present, parks and protected areas are often selected based on the biodiversity of a given 

area at the time of selection. Although a very practical method, it does not take into account the 

fluidity of habitat ranges. As ranges shift, both naturally and under the influence of climate change, 
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parks and protected areas are likely to lose species, regardless of management practices (Araújo, 

Cabeza, Thuiller, Hannah, & Williams, 2004; C. Lemieux, 2008). Therefore, it would be prudent to 

create parks and protected areas in anticipation of where species could migrate to as a consequence of 

climate change (Dudley, et al., 2010; Francis, 2008).  

 Faced with climate change, parks and protected areas managers must find ways to ensure the 

protection of as many species as possible with limited resources (i.e., land, money, and time). One 

way to preserve species‟ habitats as effectively and efficiently as possible is to have large, connected 

protected areas. Based on the theories of island biogeography and metapopulations, these networks of 

protected areas are much better for habitat conservation than those that are small and not connected 

(Araújo, et al., 2004; Dudley, et al., 2010). This is due to the reduction in edge effect as well as its 

allowance for species with large habitat range requirements, allowing species to travel long distances 

through protected lands (Araújo, et al., 2004). 

 One of the greatest concerns in parks and protected areas is that climate change will result in 

species' ranges shifting both into and outside of protected areas, potentially resulting in the best 

habitat for a species laying outside of protected areas (Araújo, et al., 2004; Olson & Lindsay, 2009). 

Thus, parks and protected areas managers need to work both within and outside of their parks with 

other managers and with other stakeholders on unprotected lands nearby, to ensure that the species 

most affected by climate change will be given a chance to survive. This new approach to planning 

will have long-lasting and broad-reaching changes on how parks and protected areas are managed 

(Lawler, 2009).  

 

2.2 Connectivity and Fragmentation 

2.2.1 Species Migration as a Response to Climate Change 

Based on climate modeling, it is expected that changes in climate will have impacts on ecosystems 

worldwide. This could result in the loss of habitat for species within their historical range, forcing 

them to migrate (Miller, 1999; Olson & Lindsay, 2009; Theberge & Theberge, 2009). For example, it 

has been predicted that for every 1°C increase in temperature in the northern hemisphere, biomes will 

be forced to migrate northward approximately 300 kilometres (Dearden & Rollins, 2009). Based on 

the minimum predicted increase, it is thus expected that there will be, on average, a shift in biomes of 

600-1500 metres (elevation) and 300-750 kilometres (latitudinally) (Dearden & Rollins, 2009). If 
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species cannot keep up with this rate of change, either by migrating or evolving, they will face local 

extinction (Dearden & Rollins, 2009). Since these changes are expected to occur rapidly, for species 

to survive it is vital that parks and protected areas managers do everything in their power to ease the 

process of migration and adaptation (Dearden & Rollins, 2009). 

 However, migration is not an easy task, with many barriers preventing a species from 

migrating. Some species do not have effective dispersal methods for a quick migration required by 

the impacts of climate change. Others could migrate with relative ease if the landscape allowed for it. 

Unfortunately, many species will not be able to migrate due to habitat fragmentation, which is the 

process of habitat being broken up by physical and jurisdictional barriers, ranging from natural 

(rivers, mountain ranges, etc) to man-made (highways, urban areas, etc) to political boundaries 

(Opdam & Wascher, 2004; Quinn, Greenaway, & Duke, 2007). This is discussed in greater detail 

below. 

 

2.2.2 Physical Connectivity and Fragmentation 

Although habitats can be fragmented by natural causes, such as natural disasters (landslides, fires, 

etc.) and rivers, man-made fragmentation is the focus of this study. This is because although species 

are generally able to cope with natural fragmentation, this is often not the case with man-made 

fragmentation. (Opdam & Wascher, 2004).  

 It is possible for habitat to be physically fragmented by human causes in three main ways: by 

shrinking at the periphery, by being divided into pieces through the construction of roads, and by 

perforation from the interior of a habitat outwards towards the periphery (Collinge, 1996; Lawler, 

2009; Opdam & Wascher, 2004). All of these forms of habitat fragmentation can have negative 

impacts on species migration as species are often unwilling, or unable, to cross these physical 

barriers, thereby limiting their ability to migrate. 

 There are many negative impacts of physical habitat fragmentation, including: population 

decline and the threat of extirpation or extinction; decreased genetic diversity; decreased population 

density; slower recovery from large-scale disturbances, possibly resulting in temporary extirpation; 

and disruption of healthy biotic interactions, reducing reproduction rates and increasing parasitism 

rates (Mahr, 2007; Opdam & Wascher, 2004). 

 Many protected areas  function already as habitat islands, isolated from other protected areas 

by developed lands (Mahr, 2007). This puts species with large ranges at risk due to the risks outlined 
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above. Research has shown that it is possible to mitigate this island effect by creating networks 

between core habitats (protected areas) that link them together, allowing for species to move amongst 

them safely  (Mahr, 2007; Opdam & Wascher, 2004). In order to achieve this, transboundary 

collaboration is essential (Mahr, 2007). 

 Ecological connectivity is essential for biodiversity in the Rocky Mountains (Mahr, 2007). 

Unfortunately, even though the area has many protected areas, they are neither large enough nor 

connected enough to be able to successfully maintain full species diversity; support healthy 

populations of large carnivores; allow for the recovery of threatened species; or maintain healthy 

ecosystems (Mahr, 2007).  

2.2.3 Jurisdictional Connectivity and Fragmentation 

Large ecosystems (such as the Crown of the Continent Ecosystem) are often threatened by the 

management decisions and actions made at the individual park level; this is called transboundary 

cumulative effects (Quinn, Duke, et al., 2007). As these actions take place, their impacts can add up 

to have significant consequences across the entire ecosystem (Quinn, Duke, et al., 2007). The reason 

these cumulative effects occur is because of the fragmentary nature of management within an 

ecosystem; every jurisdiction within an ecosystem is managed on its own, without any collaboration 

with nearby and connected jurisdictions (Quinn, Duke, et al., 2007). This is further exacerbated by 

each jurisdiction focusing on short-term needs (Quinn, Duke, et al., 2007). Although the need for 

large-scale ecosystem collaboration has been recognized, financial, technical, and political barriers 

prevent it from happening (Quinn, Duke, et al., 2007). When jurisdictions are separated by political 

boundaries (i.e. are in different provinces, states, or countries), the above barriers are magnified 

(Quinn, Duke, et al., 2007).  

2.2.4 Importance of Connectivity for Species’ Survival in the Face of Climate Change 

The impacts of both physical and jurisdictional habitat fragmentation can be wide-reaching, 

increasing dramatically in the face of climate change. If a species is unable to move towards a more 

suitable habitat, it risks becoming extirpated or extinct as its former geographical range becoming 

uninhabitable. Therefore, “we must envisage a landscape that allows species to respond to 

temperature shift, to respond to increased weather perturbations, and to adapt genetically to changing 

environments” (Opdam & Wascher, 2004, p. 293). In order to create this landscape, there must be a 

significant shift in how landscapes are managed, with a greater focus on connectivity (both physical 
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and jurisdictional) between protected areas (Dudley, et al., 2010; Galatowitsch, et al., 2009; 

Gatewood, 2003; Mahr, 2007; Opdam, Steingrover, & van Rooiji, 2006; Opdam & Wascher, 2004; 

Quinn, Greenaway, et al., 2007). Regional planning and transboundary collaboration, as discussed 

below, are thought to be two of the most effective methods of coping with the issues of climate 

change and habitat fragmentation. 

 

2.3 Regional Planning 

2.3.1 Regional Planning for Climate Change Adaptation 

Environmental planning began in response to the recognition of the negative effects our actions have 

on our environment. In the beginning, it addressed environmental issues on the small scale; divisions 

between management areas were created to reflect human boundaries (county lines, park boundaries, 

international borders, etc). The threat of climate change has caused the focus to shift onto regional 

environmental planning, which addresses environmental problems at the ecosystem level. If a 

problem exists across a large scale, such as climate change in the Rocky Mountains, then it must be 

addressed at that scale. Environmental planners and managers must work across jurisdictional 

boundaries to come to a solution together (Brunckhorst, 2000; Galatowitsch, et al., 2009; Lawler, 

2009; Steidl, et al., 2009). 

 Brunckhorst (2000) coined the term “bioregion” to describe “a regional-landscape scale of 

matching social and ecological functions as a unit of governance that can be flexible and congruent 

still with various forms of government found around the world” (2000, p. 8). It is thus an area which 

is defined by biological rather than political boundaries (Brunckhorst, 2000, p. 37). From this, the 

concept of bioregional planning was developed, which is “... a planning framework which allows for 

the variously defined and tenured areas of land or sea within a bioregion to be managed in a 

complementary way to achieve long-term conservation, resource use and human lifestyle objectives 

in concert with local communities” (Brunckhorst, 2000, p. 37). It is seen as a tool for “integrative 

planning and management” (Brunckhorst, 2000, p. 8). Brunckhorst (2000)suggests that “...scientists 

and managers are recognizing the need to plan regionally in order to act locally. To be effective, 

management and local action must occur in a regionally integrated manner” (p. 16).  

 Faced with the knowledge of the anticipated impacts of climate change on parks and 

protected areas, parks managers must find the best way to address these issues. There has been a call 
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for the regional management of landscapes as a potentially successful solution (Brunckhorst, 2000; 

Chambers & Ham, 1995; Dudley et al., 1999; Galatowitsch, et al., 2009; Hanna, et al., 2008; Heller & 

Zavaleta, 2009; Lawler, 2009; Nelson & Sportza, 2000; Welch, 2005).  

 This needs to happen in two ways. First, parks and protected areas need to be connected 

physically, through the creation of new protected areas and corridors if connectivity does not already 

exist. This is to ensure species survival, as large, connected networks of parks and protected areas will 

best allow them to migrate as necessary to cope with climate change (Hanna, et al., 2008; Welch, 

2005). It is not enough for parks and protected areas to be physically connected, however; they must 

be managed as a connected entity as well (Brunckhorst, 2000; Dudley, et al., 1999; Welch, 2005). 

Therefore, all physical and non-physical barriers to species migration must be removed (Welch, 

2005). This may include adopting policies that allow for transboundary management. 

 Welch (2005) suggests that parks and protected areas incorporate their neighbours into their 

management plans and work with them to achieve a sufficient level of environmental protection. 

These neighbours could be other parks and protected areas, agricultural areas, urban areas, amongst 

other possible land uses. It is important that they identify their “regional ecosystem partners” so that 

they can collaborate on the best ways to address the impacts of climate change on their region (Heller 

& Zavaleta, 2009; Welch, 2005, p. 85). By recognizing the regional impacts of climate change, it 

could be possible to better understand the different roles of each neighbour. Welch (2005) believes 

that regional environmental protection occurs best through “...promoting ecological connectivity and 

porosity between and around protected areas, cooperating to mitigate or eliminate all local and 

regional threats to ecological integrity, and communicating climate change impacts and adaptation 

strategies...” (p. 85). 

 Ultimately, parks and protected areas managers “...will have to be more flexible, more 

responsible, and more adaptable than sometimes has been the case in the past” in order to deal with 

climate change effectively (Dudley, et al., 1999, p. 4; Heller & Zavaleta, 2009). This is not any easy 

task, and is purported to be “... the single biggest challenge facing protected area management in the 

next few decades” (Dudley, et al., 1999, p. 7). It is vital that parks and protected areas managers step 

up to this challenge, however, to successfully cope with climate change.  
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2.4 Transboundary Collaboration 

Regional integration is important for climate change adaptation, as discussed above. Traditionally, 

however, parks are planned and managed as units independent of the wider ecosystem, which does 

not maximize possible connectivity in a region (Prato, 2007). Attempts at regional integration have 

been made and are ongoing in the Rocky Mountains. Below are two examples of transboundary 

collaboration projects within the Rocky Mountains: the Yellowstone to Yukon Conservation Initiative 

and the Crown of the Continent Ecosystem management project. Their relevance and applicability to 

the study area of this thesis will be discussed.  

 

2.4.1 Yellowstone to Yukon Conservation Initiative 

The Yellowstone to Yukon Corridor (Y2Y) is “one of the most biologically intact areas in North 

America,” spanning 3,200 km of the Rocky Mountains and encompassing the headwaters of many of 

the continents major rivers including the Yukon, Fraser, Columbia and Missouri rivers (Mahr, 2007, 

p. 230). The Y2Y includes lands in the Yukon, Northwest Territories, British Columbia, Montana, 

Idaho, and Wyoming (Gatewood, 2003), crossing numerous jurisdictional boundaries. Figure 2.1, 

below, depicts the Y2Y corridor and highlights current parks and protected areas.  



 

 15 

 

Figure 2.1 Yellowstone to Yukon Corridor 
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(Yellowstone to Yukon Conservation Initiative, No Date) 

 

 The international Y2Y Conservation Initiative has a vision of contiguous protected area 

spanning the Rocky Mountains from the Greater Yellowhead Ecosystem in the south to the 

Mackenzie Mountains in the north (Gatewood, 2003). This role of the Y2Y would be to provide 

suitable habitat for species with vast habitat ranges, such as grizzly bear, elk, and caribou (Gatewood, 

2003). 

 “One of the initiative‟s principal messages is that the Y2Y‟s contiguous landscapes should be 

treated as one large ecoregion in which nature continues to reign as unimpaired as possible, and 

where human communities coexist with nature” (Mahr, 2007, p. 230). Over 100 researchers have 

been studying the Y2Y corridor for over almost two decades (Mahr, 2007). Currently, the Initiative 

encompasses more than “140 organizations, institutions, and foundations, plus individual scientists, 

conservationists, economists, and environmental advocates,” including the Alberta, British Columbia, 

and Yukon governments (i.e., Alberta Fish and Wildlife, B.C. Ministry of Environment, B.C. 

Ministry of Forests and Range, Banff National Park, and Yukon Department of Environment, Fish 

and Wildlife Branch (Jessen & Ban, 2003, p. 185; Yellowstone to Yukon Conservation Initiative, 

2010). This makes it the largest project of its kind, both in terms of geographical area and number of 

grassroots organizations involved (Gatewood, 2003).  

 The purpose of this Initiative is to “...build and maintain a life-sustaining system of core 

protected reserves and connecting wildlife movement corridors, both of which will be further 

insulated from the impact of industrial development by transition or buffer zones” (Jessen & Ban, 

2003, p. 185). This system‟s core will be made up of existing parks and protected areas. The project 

aims to fill any gaps in the connections between these parks and protected areas with new protected 

areas and corridors (Jessen & Ban, 2003). The end goal of the Y2Y project is to have a “...1800-mile 

contiguous system of protected core reserves, transition or buffer zones, and connecting corridors” 

(Gatewood, 2003, p. 239). Y2Y has supported research on how to mitigate the impacts of roads on 

ecological processes (Quinn & Broberg, 2007).  

 Currently, one of the areas of concentration is the Rocky Mountain Parks in Alberta and 

British Columbia, as they are host to one of the largest populations of grizzly bears in the Rockies 

(Yellowstone to Yukon Conservation Initiative, 2010). Grizzly bears are considered an umbrella 

species, so when they are protected, the habitats and needs of many other species are protected as well 

(Mahr, 2007). The call for protection of grizzly bear habitat is but one of many examples of why it is 
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essential that the region have high levels of connectivity and be managed as such, especially in the 

face of climate change.  

2.4.2 Crown of the Continent Ecosystem Management Initiative 

The Crown of the Continent Ecosystem Management Initiative (COCE) is a massive transboundary 

collaboration project in the southern Canadian and northern American Rocky Mountains. Many 

studies have been conducted regarding its successes and challenges, as discussed below (Byrne & 

Kienzle, 2007; Carolin et al., 2007; Fagre, 2007; Grant & Quinn, 2007; Long, 2007; Mahr, 2007; 

Malanson, Butler, & Fagre, 2007; Pederson, et al., 2007; Pedynowski, 2003; Prato, 2007; Prato & 

Fagre, 2007; Quinn & Broberg, 2007; Quinn, Duke, et al., 2007; Quinn, Greenaway, et al., 2007; 

Thompson & Thomas, 2007). 

2.4.2.1 Crown of the Continent Ecosystem 

The Crown of the Continent Ecosystem (COCE) is located where the Rocky Mountains cross the 

Canadian-American border. It spans 43 000 km
2 
of land, with 60% of its land in the United States 

(Montana), and the remaining 40% in Canada (Alberta and British Columbia) (Prato & Fagre, 2007). 

The area encompasses over 17 jurisdictions, including Alberta, British Columbia, and Montana, as 

well as first nations‟ lands in both Canada and the United States (Pedynowski, 2003). The COCE 

includes many protected areas, including Waterton Glacier International Peace Park (Alberta and 

Montana); Castle Rock Wilderness and Elk River Valley (British Columbia); and Glacier National 

Park (Montana) (Prato & Fagre, 2007). In Montana, 7089 km
2
 of land is designated as wilderness 

areas; there are 10 British Columbia provincial parks in the COCE; and 32 protected areas of ranging 

levels of protection in Alberta (Quinn & Broberg, 2007). Waterton Glacier International Peace Park is 

a UNESCO World Heritage Site, recognized internationally for its natural heritage (Long, 2007). 

Approximately 17% of the COCE is privately owned, most of which is ranch lands, farmlands, or 

logging lands (Long, 2007). Within the COCE are headwaters for 19 North American rivers (Long, 

2007).  

 Fire is a major component of ecosystem function within the COCE (Long, 2007). It acts in 

three ways: by creating and maintaining how forests and grasslands are composed and structured; by 

creating food (through killing trees) for insects and the birds that prey on them; and by preventing 

trees from encroaching on grasslands (Long, 2007). As a result of the historic presence of fire in the 

COCE, the area is home to many species that are fire-adapted, including lodgepole pine, black-backed 
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woodpecker, and huckleberry (Long, 2007). Although fire is an important part of many ecosystem 

processes in the COCE, the danger of fires in residential areas has resulted in many fires being 

suppressed before they could run their natural course (Long, 2007). Ideally, managers need to find a 

way to balance the need for fire for ecosystem health and the safety of those who live in this area 

(Long, 2007).  

2.4.2.2 Management within the COCE 

As previously noted, there are over 17 jurisdictions within the COCE, all of which have their own 

management (Long, 2007; Pedynowski, 2003; Prato & Fagre, 2007). With so many different interests, 

it is important for the COCE to find a way to meet the economic needs of the region while improving, 

or at least maintaining, its ecological integrity (Long, 2007).  

 In 1997, the United States and Canada developed a framework agreement called the 

Framework for Cooperation between the U.S. Department of the Interior and Environment Canada in 

the Protection and Recovery of Wild Species at Risk (Quinn & Broberg, 2007). The purpose of this 

framework is to allow for cooperation and consistency in the “identification, classification, and 

subsequent recovery activities of species at risk in both countries” (Quinn & Broberg, 2007, p. 106). 

It aims to aid many species, though does not include sea turtles, fish, or marine mammals; within the 

COCE both the grizzly bear and swift fox are listed (Quinn & Broberg, 2007). 

2.4.2.3 Crown Managers Partnership 

In 2001, the Crown Managers Partnership (CMP), a collaborative initiative, was created in the COCE 

in response to the recognition of the need for transboundary collaboration within the ecosystem 

(Quinn, Duke, et al., 2007). Through a founding workshop which was attended by over 20 agencies 

ranging from provincial, state, federal and first nations agencies, the CMP focuses on improving both 

regional management and communication (Quinn, Duke, et al., 2007). The CMP has outlined five 

strategic foci, as outlined in Quinn, et al. (2007, p. 217):  

(1) cumulative effects of human activity across the region; (2) increased public interest 

in how lands are managed and how decisions are reached; (3) increased recreational 

demands and visitation; (4) collaborative data sharing and standardizing assessment and 

monitoring methodologies; and (5) maintenance and  sustainability of shared 

(transboundary) wildlife  populations. 
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The CMP aims to address these foci to achieve collaboration throughout the COCE (Quinn, Duke, et 

al., 2007). 

2.4.2.4 Challenges for the CMP and Possible Solutions 

The CMP faces two major challenges: the absence of agency mandates for transboundary 

collaboration, and the absence of legislation and policies supporting it (Quinn, Duke, et al., 2007). It 

is often difficult for managers to budget time and energy for projects outside of their mandates 

(MacMynowski, 2007). However, many of the agencies involved have been able to interpret their 

mandates as supportive of transboundary collaboration, by highlighting the positive effects of CMP 

on the individual agencies (Quinn, Duke, et al., 2007). Unfortunately, while there is plenty of „on-the-

ground‟ support, there is little to no support at the higher political levels; again, often because of the 

absence of mandates and policies supporting work outside of jurisdictional boundaries (Quinn, Duke, 

et al., 2007). 

 One of the challenges the COCE faces is rallying public support because the biological 

changes the COCE aims to address occur over a long time scale. This can make it difficult for the 

average citizen to see the risks associated with inaction, and therefore they may not see cause to 

support the COCE. With “changing baselines” of what is the acceptable level of biodiversity 

changing every generation, it is difficult to explain to people what the COCE once was and could be 

(MacMynowski, 2007).  

 Quinn, et al. (2007) have proposed a number of solutions to the challenges faced by the CMP, 

as follow. The CMP should conduct research on how to best gain high level political support; small 

group meetings should be held regularly to revisit goals and objectives; efforts should be made to find 

long-term financial and human resource support; internal communication should be improved; the 

public and interest groups should be informed for CMP activities and successes; there should be 

constant monitoring, feedback , and evaluation of all projects; and agencies should incorporate CMP 

research into their agencies, thereby proving the usefulness of the CMP (Quinn, Duke, et al., 2007).  

2.4.2.5 Lessons learned from the COCE and CMP 

Transboundary collaboration is a “...gradual process of building trust, relationships, and mechanisms 

for cooperative projects” (Pedynowski, 2003, p. 1267). While the relationships between jurisdictions 

are slow to build, it is important to keep focus on the end goal of transboundary collaboration for the 
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benefit of the greater ecosystem. The barriers to TBC must be recognized in order to be addressed; 

once this occurs it is possible to move forward.  
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Chapter 3 

Methodology 

3.1 Research Questions 

This thesis addresses five research questions, as follow: 

• What is the current policy within the Parks Canada Agency, British Columbia Parks, and 

Alberta Parks in regards to the management implications of climate change? 

• To what degree is regional planning occurring in and around Jasper National Park, Mount 

Robson Provincial Park, and Willmore Wilderness Park with regard to climate change? 

• What are the challenges that parks face with regards to transboundary collaboration and 

regional planning? 

•  What should be done to address the challenges that parks agencies face with regards to 

transboundary collaboration and regional planning? 

• What do parks agencies and managers need to be able to participate in transboundary 

collaboration and regional planning? 

 This research was conducted with a qualitative approach, using multiple techniques 

including: a literature review, a document review, a questionnaire, and an Importance-Performance 

Analysis to address the research questions. This project addressed the research questions through a 

case study of three physically connected parks within the Canadian Rocky Mountains: Jasper 

National Park, Mount Robson Provincial Park, and Willmore Wilderness Park. Although they are all 

within the Canadian Rocky Mountains, each park falls within a different jurisdiction: Parks Canada, 

British Columbia Parks, and Alberta Parks, respectfully. Within this case study, I identified 

individuals that are key actors in parks planning in this area. I was then able to extrapolate the 

information gathered within the case study area to the greater Canadian Rocky Mountains, in 

conjunction with the Crown of the Continent Ecosystem management project and the transboundary 

collaboration and regional planning occurring there.  

 Research Question 1 was answered by conducting a document review of existing policy 

documents, including legislation and park management plans, relating to the Parks Canada Agency, 

British Columbia Parks and Alberta Parks in regards to the potential management implications of 

climate change.  
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 Research Question 2 was addressed in two steps. First, I conducted a document review of 

existing documents discussing regional planning within the case study. Second, I conducted a 

questionnaire and an Importance-Performance Analysis (Martilla & James, 1977) in order to 

determine what is happening in practice.  

 Research Question 3 was addressed in a number of ways. By analyzing the answers to 

Research Questions 1 and 2, it was possible to see the potential barriers to transboundary 

collaboration and regional planning in the case study area. Once these barriers were recognized, it 

was possible to move forward in providing suggestions to overcome them. Here, other case studies 

regarding transboundary collaboration and regional planning, such as the Crown of the Continent 

Ecosystem (COCE) management project (Pedynowski, 2003), were examined (see Chapter 2.4, 

above). Through this it was for the examples to be translated to the case study area. As well, the 

participants were asked for their opinions on what they feel would make it easier for transboundary 

collaboration and regional planning to occur within their region. The selected participants (see 

Chapter 3.3, below) are experts on the planning and management of their parks; therefore, their 

opinions carry weight. By using these two methods, it was possible to develop a list of ways to 

improve transboundary collaboration and regional planning within the case study area and possibly 

beyond (Research Question 4).  

3.2 Study Area 

The study area includes Jasper National Park, Mount Robson Provincial Park, and Willmore 

Wilderness Park, which are located along the British Columbia –Alberta border (see Figure 3.1, 

below). These three parks have been chosen for two main reasons: i) they are physically connected 

already so it is easy to conceptualize them as a single entity since there are no physical barriers 

between them preventing them from being regionally managed; and ii) since they are managed under 

three jurisdictions, this site can serve as a test for regional planning. The case study should thus 

highlight any challenges in regional planning across jurisdictions. 
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Figure 3.1 Location of Parks in Study Area 

(British Columbia Ministry of Environment Lands and Parks, 1992, p. 6) 

3.3 Participants 

The questionnaire and Importance-Performance Analysis included parks' managers and planners who 

work for and with the parks within the case study. Park ecologists and other key players, identified by 

other parks employees, were also included where possible.  
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3.3.1 Participant Recruitment 

An expert panel was created to address Research Questions 2 and 3. Participants were recruited based 

on their involvement with planning, management, and ecology within the parks included in the case 

study; job positions included: park ecologists, regional directors, senior parks planners, district 

conservation officers, science coordinators, science managers, resource conservation managers, land 

use planning and policy managers, senior advisors, integrated land use planners, and area supervisors. 

In all cases of contact, potential participants were asked if they had any recommendations for other 

potential participants.  

 All potential participants from parks management were informed of the type of participation 

asked of them, and were assured that they would be given confidentiality within their park. Due to the 

nature of the research, it was not possible to keep their park anonymous.  

3.4 Ethics Approval and Research Permits 

3.4.1 University of Waterloo Office of Research Ethics Approval 

This thesis was reviewed and approved for research with human participants by the University Of 

Waterloo Office Of Research Ethics on August 10, 2010 (Office of Research Ethics File # 16582) 

(See Appendix A). Due to the nature of the research, although the participants were assured their 

names would not be used without permission, they were told that their positions would not be 

anonymous (for example, a participant would be referred to as “a park planner from Jasper National 

Park”).  

3.4.2 Parks Research Permits 

Alberta Parks did not require the researcher to apply for a research permit to include Willmore 

Wilderness Park in the research project. British Columbia Parks assigned the researcher a Parks Use 

Permit (No. 105052) (see Appendix B), and Parks Canada issued the researcher a Research and 

Collection Permit (JNP-2010-6425) for conducting research with staff of Jasper National Park (see 

Appendix C). All participating parks will receive a finished copy of this thesis. 

3.5 IUCN Framework for Evaluating Management Effectiveness 

This research used the IUCN Framework for Evaluating Management Effectiveness as a guide, 

specifically its guidelines for evaluating management at the agency/national scale. At this scale, 

evaluation reaches beyond a single protected area to a grouping of protected areas, that may or may 
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not span multiple agencies (Hockings, Stolton, & Dudley, 2000). Following this evaluation, it is 

important to address both issues within and amongst the protected areas within the study area, and to 

examine policies and practices at each level (Hockings, et al., 2000). This was accomplished by the 

document review, questionnaire, and Importance-Performance Analysis conducted for this research 

undertaking.  

3.6 Questionnaire 

A questionnaire was developed in conjunction with the thesis supervisor, Dr. Paul F.J Eagles, and the 

committee member, Dr. Christopher Lemieux (see Appendix D for a copy of the questionnaire). The 

23 question questionnaire asked participants questions on the following topics: participant 

information; park information; perceptions and awareness of climate change impacts and the 

influence of climate change impacts on park policy, management, and planning; research and 

monitoring; transboundary collaboration; and an importance-performance analysis of park 

management (see Chapter 3.7, below). The purpose of the questionnaire was to address Research 

Questions 2, 3, and 4. 

The questionnaire was sent to potential participants electronically with the intention of reducing 

response times. Although all participants chose to respond electronically, they were given the option 

of responding on paper if that was their preference.  

3.7 Importance-Performance Analysis 

Importance-Performance Analysis (IPA) is a method that has been used extensively in the field of 

marketing since the 1970s (Martilla & James, 1977). IPA is used to form a clear understanding of the 

perceived importance and performance of a given service to the consumer (Martilla & James, 1977). 

This is a method by which one can determine both the perceived importance of a service as well as 

how well that service is being performed (Martilla & James, 1977).  

 Study participants are asked two sets of questions for each attribute: the first, regarding how 

important it is to them; the second, how well is the service provider performing on this (Martilla & 

James, 1977)   It is a chance for those being affected by an attribute to have their say on its 

importance and the agency‟s performance on the delivery of this attribute (Guadagnolo, 1985). 

Participants are asked to rank their answers on a scale, usually from 1-5, though this can change based 

on how much variance the researcher desires (Martilla & James, 1977). Guadagnolo (1985) suggests 

that a 7-point scale (Delighted-Terrible Scale or DTS) is preferable, as it reduces the skewness of 
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participants‟ responses and allows for a more diverse response set. Using the DTS, responses are 

ranked as follows: Delighted (7), Pleased (6), Mostly Satisfied (5), Mixed (4), Mostly Dissatisfied 

(3), Unhappy (2), and Terrible (1) (Guadagnolo, 1985). However, the standard 5-point Likert Scale 

was applied in this research to ensure comparability amongst other Importance-Performance 

Analyses.  

 The results from the questionnaire are then displayed on an importance-performance grid, 

with the response for each question plotted (Martilla & James, 1977). The x-axis ranks the 

performance from excellent to poor, and the y-axis ranks  importance from low to high (Martilla & 

James, 1977). The grid is then divided into four quadrants, which outline where a service provider 

needs to improve (“Concentrate Here”), where they are doing well (“Keep up the good work”), where 

they may be over-doing it (“Possible Overkill”), and where there is little priority for that service to be 

provided (“Low Priority”) (Martilla & James, 1977).  

 Analysis of the IPA is completed by discerning the placement of each attribute on the grid, 

focusing on those attributes located towards the extremes of the grid, which indicate those attributes 

with large differences between their importance and performance rankings (see Appendix B). It is 

important not only to note the placement of the individual attributes, but also how they compare to the 

others. This will indicate how important an attribute is in relation to the others, and from there 

determine where to focus priority (Martilla & James, 1977).  

 There are a number of factors that must be considered in developing an IPA. First, it is 

necessary that the IPA questionnaire address issues that are important to the participant (Martilla & 

James, 1977). In order to be able to do this, the researcher must first conduct a review of the 

information available to determine a list of noteworthy attributes (Martilla & James, 1977). Also, it is 

recommended that using a scale of 1-5 or 1-7 will provide a wide enough range of responses to glean 

a clear understanding of the most important issues. Generally, the middle of the scale should be used 

as the intersection between x and y axes; however, if the responses are scaled more to one end than 

the other, it is possible to shift the intersection accordingly (Martilla & James, 1977).  

 Wade and Eagles (2003) suggest that IPA could be applied to protected areas research, where 

limited resources (both temporal and financial) prevent researchers from using other, more costly 

methods such as the SERVQUAL instrument. The authors suggest incorporating other data available 

to strengthen the results gathered; in the proposed research, results from content analysis of relevant 

documents (see above section) will be combined to gain the most from this method (Wade & Eagles, 

2003).  
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 There is a risk that the positioning of the results on the Importance-Performance grid suggests 

more variance between results than there actually is. There may not be statistically significant 

variance between points that end up in different quadrants due to the placement of the x- and y-axes. 

It is therefore necessary to be aware that although attributes may be in different quadrants, they do not 

automatically require completely different management strategies (Wade & Eagles, 2003).  

 IPA has had widespread application, ranging from marketing (Martilla & James, 1977), 

satisfaction of race participants (Guadagnolo, 1985), restaurant positioning (Keyt, Yavas, & Riecken, 

1994), visitor satisfaction at parks and protected areas (Wade & Eagles, 2003), and students‟ 

perceptions of the quality of their education (O'Neill & Palmer, 2004). Although IPA has not been 

used in the context of transboundary collaboration for climate change adaptation, it is expected that it 

will be transferable to this field as it will be able to show how important different aspects of regional 

park planning are to parks managers and planners, and how satisfied they are with the current level of 

performance on these aspects.  

 

3.7.1 Application of IPA to Evaluation of Parks and Protected Areas Climate Change 

Management 

Although IPA has been used in parks and protected areas research (Wade & Eagles, 2003), it has only 

been in the context of tourism and visitor satisfaction; IPA has yet to be applied in the context of 

climate change management or planning. However, it is expected that it can be applied successfully to 

this field, as it can be used to highlight the most important issues of a given subject matter in the 

opinion of parks planners and managers. In this instance, it will be used to determine how parks 

planners and managers feel their parks agencies are doing on the issue of climate change 

management, and how important this subject (and related issues) is to them. It is expected that by 

conducting an IPA with the parks managers and planners from the parks agencies within the study 

site, areas of concern will be highlighted. From this, it will be possible to develop management 

recommendations to address these issues in the coming years.  
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Chapter 4 

Review of Park Acts, Management Plans, and Reports 

4.1 Jasper National Park 

4.1.1 Canada National Parks Act 

The Canada National Parks Act makes no reference to climate change, regional planning or 

collaboration (Minister of Justice, 2000). This may be an indication of the age of the legislation. It 

also shows that the overarching law does not encourage regional collaboration to deal with climate 

change, a potential major problem in conducting such work. Without specifically allowing for or 

requiring work on climate change, regional planning, or collaboration may be difficult, if not 

impossible. The Canada National Parks Act will need to be rewritten with a stronger focus on 

regional planning if national parks are to be fully capable of working within regional ecosystems and 

regional political regimes.  

4.1.1.1 Ecological Integrity 

The Canada National Parks Act defines Ecological Integrity as “with respect to a park, a condition 

that is determined to be characteristic of its natural region and likely to persist, including abiotic 

components and the composition and abundance of native species and biological communities, rates 

of change and supporting processes” (Minister of Justice, 2000, p. 1). The “maintenance or 

restoration of ecological integrity, through the protection of natural resources and natural processes, 

shall be the first priority of the Minister when considering all aspects of the management of parks” 

(Minister of Justice, 2000, p. 5). Thus, it is of utmost importance that parks managers and planners 

continue to ensure the ecological integrity of their parks in the face of climate change.  

 Lemieux, Beechey and Gray (2011) discuss the meaning of ecological integrity in the face of 

rapid climate change, noting that “ecological integrity supports the greater ecosystem approach to 

management where protection of processes that facilitate ecosystem adaptation to climate change 

often extend beyond the boundaries of individual protected areas” (p. 3).  The best way for parks and 

protected areas to approach ecological integrity in the face of climate change is to focus on protecting 

ecosystem processes rather than specific species within a park (C. J. Lemieux, et al., 2011).   

 

 



 

 29 

4.1.2 Jasper National Park of Canada 2008 State of the Park Report 

Parks Canada prepares State of the Park reports every five years for its National Parks, timed in 

combination with the review and renewal of a park‟s management plan (Parks Canada, 2008). The 

second State of the Park report for Jasper National Park was released in 2008, with the next expected 

in 2013. Below are highlights from this report, as pertain to climate change and transboundary 

collaboration within the study area: 

 The Park reported success in slowing the spread of Mountain Pine Beetle (Parks Canada, 

2008). 

 Climate change impacts were seen in: glacial retreat, decreased winter precipitation, and 

increasing temperatures (Parks Canada, 2008). 

 The report discusses how the management plan did not include climate change related issues. 

 The State of the Park (2008, p. viii) review also called for a number of issues to be considered 

in the 2010 Management Plan, including the following pertaining to climate change and 

transboundary collaboration: 

 “Effective regional collaboration to maintain secure habitat for grizzly bears and caribou.” 

 “Revision of fire targets and mountain pine beetle strategies to improve ecosystem health.” 

 “Strategies for adapting to the impacts of climate change.” 

 

4.1.3 Jasper National Park of Canada Management Plan 

The updated 2010 Jasper National Park of Canada Management Plan reflects the comments made in 

the 2008 State of the Park Report (see Chapter 4.1.3, below). 

 The 2010 Management Plan makes reference to the regional environment of the park 

including the many parks nearby and adjacent to Jasper‟s borders. It specifically states that “Jasper 

National Park works with jurisdictions in Alberta and British Columbia who share responsibility for 

the regional landscape and for serving the people who depend on or value it” (Parks Canada, 2010b, 

p. 6). The reasons for this are clearly outlined: 

Parks Canada and its neighbours share similar ecological, social and 

economic issues, and cooperate for the benefit of the park and 

adjoining lands. Areas of most active collaboration include tourism, 
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forest health, fire management, caribou recovery planning, grizzly 

bear viability and security, access management, research and 

monitoring (e.g. the Foothills Research Institute), and education (e.g. 

Alberta‟s Grande Yellowhead Public School Division) (Parks 

Canada, 2010b, p. 6). 

The Management Plan focuses on JNP‟s role in what it calls the “Southern Mountain Parks,” the 

seven national parks in the Columbia and Rocky Mountains: Jasper, Banff, Waterton, Glacier, Yoho, 

Kootenay, and Mount Revelstoke (Parks Canada, 2010b). The Management Plan also stresses the 

importance of Jasper (and four other of the Southern Mountain Parks) being a UNESCO World 

Heritage Site; this indicates Jasper‟s international importance (Parks Canada, 2010b). Parks Canada 

has developed a common vision for these parks, as follows: 

Canada‟s mountain national parks are renowned living examples of 

all that is best in the conservation of mountain ecosystems and 

history, facilitation of authentic nature-based experience, shared 

initiative, meaningful learning, and mountain culture. Visitors to 

these places feel welcomed into experiences that exceed their 

expectations. 

The silent peaks, forest mosaics, living waters, wildlife, people, 

clean air and endless capacity to inspire bring rejuvenation, hope and 

self-discovery to future generations, just as they have for the many 

generations that came before (Parks Canada, 2010b, p. 8). 

In Section 4.4, Ensuring Healthy Ecosystems, the Management Plan makes reference to the 

management efforts pertaining to healthy ecosystems: “In the last ten years, management has focused 

on disturbed ecosystems, fire, wildlife-human interactions, sharing habitat in the valleys, caribou 

recovery, healthy regional landscapes, regional collaboration and opportunities for visitors to learn 

about and contribute to resource management” (Parks Canada, 2010b, p. 31).  

 In Subsection 4.4.1, Direction, regional collaboration is one of the methods the Park intends 

to use to ensure healthy ecosystems. Specifically, the Park aims to “Work with regional land 

managers, non-governmental organizations and industry to ensure populations of grizzly bear, caribou 

and other wide-ranging species remain viable” (Parks Canada, 2010b, p. 34). 

 Section 4.5 provides many ways in which Jasper National Park can Foster Open 

Management, which aims to approach “...management challenges as an opportunity to engage a 

diverse community of interested Canadians in learning together, sharing information, creatively 

imagining options, and collaborating on solutions that create new success stories” (Parks Canada, 

2010b, p. 36). Subsection 4.5.1, Direction, provides details on how Jasper National Park intends to 
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achieve these goals. The following pertain to transboundary collaboration: “Engage interested 

stakeholders, park visitors and community members in research, data collection, and integrating and 

applying scientific findings” ; and “Participate in regional or national initiatives to coordinate land 

use planning” (Parks Canada, 2010b, pp. 37-38). Jasper National Pak intends to “coordinate land use 

planning” via pursuing “...common goals for resource protection and visitor experience” and by 

supporting “...decision-making in the regional ecosystem” (Parks Canada, 2010b, p. 38). 

 Section 8.3, Assessments and Findings, includes mention of transboundary collaboration. 

Subsection 8.3.1, Key Strategies, outlines regional collaboration as an important method of 

maintaining and improving grizzly bear populations (Parks Canada, 2010b). 

 While climate change and its predicted impacts are not discussed in detail in this 

Management Plan, Section 8.4, Cumulative Effects, notes that climate change is an external stressor 

on the park: “Changes in climate impact wildlife and vegetation distributions, freshwater flows and 

natural disturbance processes” (Parks Canada, 2010b, p. 96). 

 The Management Plan includes a summary of priorities for the next five years (2010-2015). 

The goal of Fostering Open Management and Innovation includes participating in regional planning 

as one its key objectives (Parks Canada, 2010b).  

 

4.1.4 Annual Report Jasper National Park of Canada 

The 2010 Annual Report highlights the accomplishments and projects of the year in Jasper National 

Park, covering all aspects of the Park‟s management from visitor services and ecosystem monitoring 

to management plan development and review. Below are key highlights from this report: 

 Spring 2010 was “...the driest on record, with approximately half of the normal average 

winter precipitation and only eight percent of the normal average precipitation for June” 

(Parks Canada, 2010a, p. 9). However, fire activity was lower than average, though 

prescribed burns were postponed due to the dry conditions (Parks Canada, 2010a). 

 Mountain pine beetle activity was low in 2010. It was highest in the Miette and Athabasca 

Valleys as well as in the Smoky District (Parks Canada, 2010a). 

 The Park continues its involvement in the Foothills Research Institute. Parks Canada has 

contributed funding to research on regional issues including: mountain pine beetle 

management, grizzly bear health, mining impacts, and road access (Parks Canada, 2010a).  
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 A $2 million legacy fund was created by the Kinder Morgan Canada – Anchor Loop Pipeline 

Project (TMX), to be used on ecological issues in Jasper National Park and Mount Robson 

Provincial Park. Specifically, this legacy fund aims to “contribute to long-term ecological 

gains along transportation corridors” within and between the two parks (Parks Canada, 

2010a, p. 19). Currently, there are two projects under this fund: “an inventory of culverts in 

Mt. Robson Provincial Park and research investigating the extent to which the Yellowhead 

Highway (Hwy 16) acts as a barrier to large mammal movement” (Parks Canada, 2010a, p. 

19).  

 

4.2 Mount Robson Provincial Park 

4.2.1 British Columbia Park Act 

The Park Act for the Province of British Columbia is valid from 1996 through 2011. Sections 4.1 and 

4.2 outline legislation regarding Collaborative Agreements: 

The minister may enter into an agreement relating to the 

administration and management of matters and things referred to in 

section 3 or 6 with any of the following: 

(a) a government corporation; 

(b) a local government; 

(c) the government of Canada, the government of a province of 

Canada, the government of a jurisdiction outside Canada or an 

official or agency of any of those governments. 

(d) [Repealed 2006-25-4.] 

(e) any other person or persons (Province of British Columbia, 

1996). 

This section allows for transboundary agreements amongst Mount Robson Provincial Park and other 

protected areas.  
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4.2.2 Mount Robson Provincial Park Ecosystem Management Plan 

The Mount Robson Provincial Park Ecosystem Management Plan developed for British Columbia 

Parks as an Occasional Paper (Number 6), was released in March 2001. The Mount Robson 

Provincial Park Draft Management Plan (see Chapter 4.6.4, above) draws heavily on 

recommendations from this report. The Mount Robson Provincial Park Ecosystem Based 

Management Plan highlights the current situation in Mount Robson Provincial Park, issues of 

concern, and potential solutions (B.A. Blackwell and Associates Ltd. et al., 2001). 

 Section 4.0, Adjacency Issues, discusses Mount Robson Provincial Park‟s current and 

potential interactions with adjoining lands (protected areas, public, private, and crown lands). Section 

4.1 outlines Mount Robson‟s role in the Greater Yellowhead Ecosystem, noting that many issues 

within the Park are far-reaching across this larger ecosystem, and that there is often very little the 

park can do individually to affect these issues (i.e. climate change) (B.A. Blackwell and Associates 

Ltd., et al., 2001). However, a number of transboundary issues that can be influenced by the Park 

include: forest pest outbreaks and wildfire; management of animals with large habitat ranges; spread 

and control of non-native vegetation (B.A. Blackwell and Associates Ltd., et al., 2001).  

 Section 4.4, Ongoing Interagency Management Initiatives, highlights two such initiatives. 

The Yellowhead Ecosystems Working Group was “...formed to better coordinate resource 

management issues among neighbouring jurisdictions along the Yellowhead Highway from Edson to 

McBride” (B.A. Blackwell and Associates Ltd., et al., 2001, p. 63). Members of this group include: 

Alberta Wildlife, Jasper National Park, Weldwood of Canada (Hinton Division), BC Parks, B.C. 

Forest Service, BC Environment, and Slocan Forest Products Ltd. This group focused on nine key 

issues, including: distribution and representation of habitat; access; fire management; management of 

mountain pine beetle; role of disturbance processes; grizzly bear conservation; caribou conservation; 

information sharing; and common data collection and management (B.A. Blackwell and Associates 

Ltd., et al., 2001, p. 64).  

 Section 4.4.2, Four Mountain Parks, discusses the influence of Parks Canada‟s Four 

Mountain Parks on Mount Robson Provincial Park. Mount Robson Provincial Park shares a boundary 

with Jasper National Park, and is as such contiguous with Jasper, Banff, Kootenay, and Yoho. This 

report notes that the Parks Canada plans for these parks are currently compatible with Mount Robson 

Provincial Parks goals and objectives (B.A. Blackwell and Associates Ltd., et al., 2001).  

 Section 5.0, Summary and Implementation, includes a subsection (5.1) on Interagency 

Cooperation. This report argues that interagency cooperation will be of utmost necessity in order to 
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minimize the costs and maximize the effects of management actions (B.A. Blackwell and Associates 

Ltd., et al., 2001).  

 

4.2.3 2007 Mount Robson Provincial Park Management Plan- DRAFT 

The Mount Robson Provincial Park Management Plan Draft from 2007 mentions climate change 

early in the plan, in the Background Summary, Section 1.2. It notes several climate change impacts 

anticipated over the next 50 years, including: overall warming; increased winter temperatures; 

increased precipitation; increase in the frequency and intensity of forest fires, pest infestations, and 

droughts; hydrologic changes (glacial retreat, timing of highs and lows of water events); “forest 

encroachment on alpine meadows;” “extirpation of some plant and animal species, for example, those 

in ecological pockets such as microclimates, or at the limits of their range;” and ecosystem change 

(Ministry of Environment Land and Stewardship Divison, 2007, pp. 7-8). 

 Section 1.3, Relationships with Other Planning Processes, focuses on the relevance of other 

planning processes on Mount Robson Provincial Park. This section highlights in the importance of 

planning within Jasper National Park, noting that Mount Robson is affected by both conservation and 

recreation planning within Jasper National Park (Ministry of Environment, 2010). It makes note of 

several planning priorities outlined in the 2007 Jasper National Park of Canada Management Plan, 

which are repeated in the 2010 Jasper National Park of Canada Management Plan (see above).  

 Section 1.3 also notes that Mount Robson Provincial Park has been a part of the UNESCO 

Canadian Rocky Mountain Parks World Heritage Site since 1994. This puts pressure on Mount 

Robson Provincial Park to maintain a high standard of ecological integrity, and encourages the parks 

to create a management plan for the Heritage Site (Ministry of Environment Land and Stewardship 

Divison, 2007). 

 Section 2.2, Roles of Mount Robson Provincial Park, outlines its importance in conservation. 

It notes that the Park is part of “...one of the largest contiguous mountain park complexes in the 

world...” and is an important part of the Yellowhead Ecosystem (Ministry of Environment, 2010, p. 

15). It is clear that the Draft Management Plan has envisioned Mount Robson Provincial Park as 

important not only as a single entity but as part of the bigger picture. 

 Section 2.4, Management Issues, highlights climate change as an issue of concern. The Draft 

Management Plan notes that climate change will force the Park to make changes to traditional park 

planning, which tends to focus on maintaining historical or current ecosystems. It argues that 
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continuous monitoring of the effects of climate change is necessary. Also: “Park managers must 

better understand to what extent climate change effects can or should be tempered within parks to 

help natural systems adjust to support species that might otherwise be naturally extirpated or to 

mitigate possible negative impacts on recreational use and public safety” (Ministry of Environment, 

2010, p. 26).  

 Section 2.4 also discusses the importance of collaborative management, specifically with the 

Robson Valley and Jasper National Park. While this section of the plan is still being developed, the 

Draft Management Plan recognizes that: 

The park management plan for Mount Robson Provincial Park will 

need to address how best to maintain liaison with other agencies 

regarding management of adjacent land with a priority to maintain 

habitat linkages and populations of species such as grizzly bear, 

mountain goat and woodland caribou, and to manage access, 

recreation use and visual quality (Ministry of Environment Land and 

Stewardship Divison, 2007, pp. 30-31). 

This section notes that Jasper National Park has suggested that Mount Robson Provincial Park and 

Jasper National Park use compatible zoning systems along their adjoining boundaries (Ministry of 

Environment, 2010).  

 The Vision Statement for Mount Robson Provincial Park is outlined in Section 3.1, Vision 

Statement. One section of the vision statement focuses on climate change and ecosystem-based 

management: 

Ecosystem based management of Mount Robson Provincial Park as 

a component of the Canadian Rocky Mountain Parks World Heritage 

Site continues to support coordinated and well-researched 

intervention to preserve and restore biodiversity, natural habitats 

and ecological communities within the limitations imposed by global 

climate change (Ministry of Environment, 2010, p. 34). 

 It is clear that the Park is envisioned as part of the whole of the ecosystem, and there is a 

desire to plan accordingly. By including its status as a member of the Canadian Rocky Mountains 

World Heritage Site in its vision, it is intended that the park work in collaboration with the other 

parks included within the World Heritage Site. 

 Section 3.2, Natural and Cultural Values Management, outlines the Park‟s management goals. 

It stresses that the park will be managed to protect its natural and cultural features; noting that 

“individual resources will be managed to maintain the naturally evolving characteristics of the park 
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ecosystem in coordination with adjacent park and provincial forest jurisdictions” (Ministry of 

Environment, 2010, p. 35). 

 Mount Robson Provincial Park uses Ecosystem Based Management. Elements of this type of 

management approach include using adaptive management; focusing on large-scale and long-term 

issues; and “...interagency cooperation, given that ecosystems extend beyond jurisdictional 

boundaries...” (Ministry of Environment, 2010, p. 36). The Draft Management Plan notes that while 

being a part of a large system of contiguous parks and protected areas is ecologically beneficial, it is 

only possible to maximize these benefits with collaboration and cooperation amongst agencies 

(Ministry of Environment, 2010). 

 Section 3.2 also discusses the potential impacts of climate change, and how the Park can be 

prepared for them. The Park must monitor climate change impacts to determine the rate of change and 

determine management options to minimize the effects of the park. To achieve this, it will be 

necessary to increase “...cooperative management initiatives with surrounding land management 

agencies (Parks Canada, Ministry of Forests and Range, Ministry of Transportation, regional 

district)...” (Ministry of Environment, 2010, p. 38). 

 The Draft Management Plan includes Draft Objectives and Draft Strategies for achieving 

each objective. Many pertain to climate change and transboundary collaboration. Table 4.1, below, is 

adapted from the Draft Management Plan (Ministry of Environment, 2010, pp. 39-40, 46-48, 50-52): 

 

Table 4.1 Objectives and Strategies in the Mount Robson Provincial Park Draft Management 

Plan, as pertain to climate change and transboundary collaboration 

Draft Objectives Draft Strategies 

To cooperate with adjacent 

land managers to ensure 

biodiversity is maximized in 

the Northern Rockies 

Ecosystem and the area is 

managed efficiently as a 

sustainable regional landscape. 

 Ensure that any active management strategies employed to meet 

biodiversity objectives should be preceded by a survey of plant 

and animal species at risk in the area to be managed. 

• Recognize and understand the ecological 

continuums that cross jurisdictional boundaries; 

 Maintain close liaison with Parks Canada, BC 

Ministry of Forests and Range, the Ministry of Agriculture and 

Lands and other land and resource management agencies and 

private groups that have an effect on the Northern Rockies 

Ecosystem; 
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• Work co-operatively with other government 

agencies and land managers to ensure wildlife (e.g., grizzly bear, 

bighorn sheep, mountain goat, mountain caribou) habitat that exists 

external to the park is maintained, including effective connectivity 

throughout the region‟s protected areas and wildlife management 

areas. 

• Work with the MoFR [Ministry of Forests and Range] and ILMB 

[Integrated Land Management Bureau] to maintain high 

biodiversity emphasis adjacent to the park in support of the Robson 

Valley LRMP [Land and Resource Management Plan] 

Conservation Objectives and Strategies. 

 Provide input through provincial review processes for proposed 

major developments outside the park that may impact its 

ecosystem values (including fish and wildlife). 

 Monitor and provide input into forest stewardship plans, 

mineral exploration projects, and commercial recreation 

proposals within the greater ecosystem area affecting the park. 

 Encourage links between databases for the collection, 

recording, and sharing of ecological information. 

 Use existing planning systems, management efforts, and 

organizations rather than developing new ones. 

 Encourage governments at First Nations, federal, provincial, 

and local levels to take an integrated ecological approach to 

land management. 

To increase knowledge of 

ecological components and 

processes within the park and 

an understanding of their 

response to climate change. 

• Encourage and conduct monitoring and research into park 

hydrology and vegetation to support future management decisions. 

• Exchange inventory and research information on ecosystem values 

and processes with other agencies and jurisdictions. 

• Conduct reconnaissance habitat inventory and develop a species 

list for the park, preferably in coordination with similar efforts for 

the surrounding area. Place priority on those areas with present or 

projected recreational uses and on those areas such as alpine 

meadows that may have species at risk or unusual species diversity, 

or may be particularly sensitive to climate change. 

• If MoFR [Ministry of Forests and Range] or licensees are carrying 

out Predictive Ecosystem Mapping, supplement these projects to 

carry out such mapping inside park boundaries. 

To build and maintain the 

necessary public support for 

the ecological conservation 

goals within the park. 

 Co-ordinate the development of communication and educational 

resources with other agencies and private groups to enhance the 

overall effectiveness of activities that support ecosystem integrity. 
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To manage the park‟s 

vegetative communities in a 

manner that responds to short-

term and long-term 

environmental change, 

maintains their evolutionary 

potential and contributes to the 

conservation, recreation and 

visual attractions of Mount 

Robson Provincial Park. 

 Continue with the implementation of the ecosystem, vegetation, 

and forest health (includes prescriptions for forest fire, mountain 

pine beetle) management plans and strategies that have been 

developed for Mount Robson Provincial Park. Update these plans 

and strategies as required to ensure they remain current and valid 

as management tools. 

 Continue to work with Parks Canada and other appropriate 

agencies in developing a consistent vegetation management plan 

to address fires and disease and insect outbreaks in the World 

Heritage Site. 

To improve knowledge of the 

park's vegetative communities, 

with emphasis on protection of 

rare, endangered and 

vulnerable native plant 

communities and species 

including those elements most 

sensitive to climate change. 

 Consider climate change impacts on rare, endangered, and 

vulnerable native plant communities and species, and potential 

management options to increase resilience. 

 Encourage low-impact scientific studies of vegetation. 

 Continue with the completion of a comprehensive vegetation 

inventory to locate, identify, and map plant communities, rare 

species and threatened plant communities in areas that could 

potentially be impacted by climate change or recreation. 

 Develop and implement priorities for applying BRIM 

(Backcountry Recreation Impact Monitoring) on sensitive 

vegetative communities. Develop appropriate visitor management 

strategies to ensure these sensitive vegetative communities are 

protected. 

 Intervene where practical if natural processes threaten „at risk‟ 

plant communities and species. 

  In support of enforcement of the prohibition on wildcrafting 

(harvesting materials) in parks. 

 Develop and promote an annual “BioBlitz” enlisting citizen 

science to fill data gaps. 

To prevent the establishment 

of non-native plant species. 
 In cooperation with adjoining land management agencies and 

permittees, assess, monitor and control alien invasive species and 

other non-native plant species using the most effective low-impact 

methods available. 

  Initiate an annual non-native species monitoring program along 

the CN right of way. 

 Research and develop a management protocol for future scenarios 

in which non-native species may move into the park as a result of 

changing climate. 

To manage the park‟s wildlife 

species and habitats in a 

manner that responds to short-

 Develop a coordinated long-term regional approach to wildlife 

management with Parks Canada, and other government agencies, 

including the Ministry of Forests and Range and the Integrated 
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term and long-term 

environmental change and 

maintains their evolutionary 

potential. 

Land Management Bureau, and with First Nations, emphasizing 

species at risk (such as mountain caribou and grizzly bears), 

including: 

 maintaining ecosystem representation, 

 consideration of the effects of climate change; 

 conservation and use, 

 management of biodiversity; 

 access, connectivity and species movement; 

 range management; and 

 coordinating wildlife management objectives, particularly with 

respect to grizzly bears. 

 In response to the changing landscape resulting from the 

implementation of the park‟s ecosystem management plan 

coupled with the regional cooperative wildlife management 

approach, develop a park specific wildlife management strategy. 

Key elements in this strategy include: 

 ongoing wildlife inventory; 

  inventory of habitat requirements of species with particular 

reference to critical habitats; 

 role of fire, insect and disease in term of creating a range of 

habitats including snags for various bird and animal species; 

 trans-boundary management; 

 opportunities for research programs; 

 a travel corridor wildlife management plan based on critical 

feeding habitats, winter range and migration routes. 

 control of animals such as beavers when their actions threaten 

to flood the travel corridor. 

 Protect critical habitats and enhance declining habitats where it 

is compatible with other park resource management and 

recreation use objectives. 

 Protect the park‟s limited wetlands and marshes to maintain the 

natural environment and the diverse bird populations. 

To enhance knowledge and 

understanding of the park‟s 

wildlife species and their 

habitats 

 Coordinate inventory work with adjacent park jurisdictions to 

increase the knowledge and understanding of wildlife, their 

habitat requirements both inside and outside the park, and how 

these requirements may be affected in the longer term by 

climate change factors. 
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     (Ministry of Environment, 2010, pp. 39-40, 46-48, 50-52) 

The objectives and strategies of the Mount Robson Provincial Park Draft Management Plan, as 

seen above, clearly emphasize the importance of collaborating with adjacent parks in order to manage 

effectively. The objectives and strategies also ensure that the parks planners and managers 

concentrate their efforts on climate change adaptation strategies.  

4.2.4 British Columbia Parks Program Plan, 2007-2012 (2008 Update) 

The BC Parks Program Plan of 2008 was designed to create strategic direction for BC Parks from 

2007-2012. One of BC Parks‟ goals is that “BC Parks is recognized for its leadership in the proactive 

stewardship of ecological and cultural integrity” (British Columbia Ministry of Environment, 2008, p. 

15). The third objective for this goal is that “ the parks and protected areas system plays a key role in 

the response to climate change” (British Columbia Ministry of Environment, 2008, p. 16). The report 

includes three strategies for meeting this goal:  

Develop and implement management strategies to increase the 

resiliency and adaptability of the parks and protected areas system 

with respect to climate change. 

Develop and implement a carbon neutral plan for facility 

management, investments and operations. 

Work with other government agencies to introduce a carbon credits/ 

offsets program (British Columbia Ministry of Environment, 2008, p. 

16). 

 BC Parks has focused on ways to reduce the impacts of climate change the best they can as 

well as ensuring the parks and protected areas system has the resources necessary to adapt to the 

climate change impacts that cannot be prevented.  

 Another BC Parks goal is that “BC Parks is a model of organizational excellence”; one of the 

objectives to reach this goal is to “develop and improve relationships and partnerships to engage 

British Columbians in achieving parks and protected areas goals” (British Columbia Ministry of 

Environment, 2008, p. 21). The report outlines many strategies for reaching this objective, including: 

that BC Parks “collaborate and share information and best practices with other park agencies, 

nationally and internationally” (British Columbia Ministry of Environment, 2008, p. 21). Another 

objective for this goal is that “BC Parks‟ commitment to management excellence and continuous 

improvement is demonstrated through its own practices,” which can be reached in part through BC 
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Parks working “with other agencies to optimize collaboration on information management” (British 

Columbia Ministry of Environment, 2008, p. 21). 

 Through reviewing the BC Parks Program Plan, 2007-2012, it is clear that BC Parks policies 

value transboundary collaboration in parks management.  

 

4.2.5 Preparing for Climate Change: British Columbia’s Adaptation Strategy 

The Province of British Columbia created a report entitled Preparing for Climate Change: British 

Columbia’s Adaptation Strategy, which outlines how the Province intends to adapt to climate change. 

It focuses its strategy around its vision, which is “British Columbia is prepared for and resilient to the 

impacts of climate change” (Province of British Columbia, 2010). To achieve this vision, the 

Province has outlined three strategies: “build a strong foundation of knowledge and tools to help 

public and private decision‐makers across British Columbia prepare for a changing climate”; “make 

adaptation a part of the Government of British Columbia‟s business, ensuring that climate change 

impacts are considered in planning and decision‐making across government. “; and “assess risks and 

implement priority adaptation actions in key climate sensitive sectors” (Province of British Columbia, 

2010).  

 The Adaptation Strategy focuses on continuous monitoring of climate change impacts; 

encouraging outreach and education; considering climate change adaptation in planning; integrating 

climate change adaptation into planning policies; and coordinating with other jurisdictions (Province 

of British Columbia, 2010). It encourages collaboration not only within British Columbia agencies, 

but also with other jurisdictions. The Adaptation Strategy asserts:  

As with mitigation, Provincial goals related to adaptation cannot be 

accomplished exclusively through Provincial action but will require 

collaboration. The B.C. Government will work with local and federal 

governments, First Nations and other stakeholders, including 

research institutions, non‐governmental organizations, and 

professional associations, to implement specific core deliverables 

(Province of British Columbia, 2010). 

Overall, the Adaptation Strategy strives to include climate change adaptation in many levels of its 

governance, with the aim of a province resilient to climate change impacts. 
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4.2.6 British Columbia Parks Conservation Principles 

British Columbia Parks have nine conservation principles that their parks must follow: 

1. Conserving and managing representative examples of British Columbia‟s ecosystems 

within the provincial protected areas system designated by government. 

2. Maintaining essential ecosystem processes and variety in nature through the conservation 

and management of complete and functioning ecosystems. 

3. Conserving variety in nature (biological diversity) at all levels, giving rare, threatened, and 

endangered species special management attention. 

4. Showing leadership in cooperation and coordination with other agencies, aboriginal people, 

and the public to protect and manage lands and natural and cultural values within, and 

adjacent to, the province‟s parks and ecological reserve boundaries. 

5. Recognizing a limited knowledge and understanding of ecosystems, natural processes will 

be allowed to predominate wherever possible. 

6. Encouraging environmental learning and the sharing of knowledge within and between BC 

Parks‟ staff and the public, and working toward the resolution of issues through 

conservation. 

7. Giving priority to conservation in BC Parks‟ planning and management through: 

environmental evaluation, sound decision making, and by encouragement and support of 

research and education. 

8. Respecting aboriginal peoples‟ traditional harvesting and cultural activities in parks and 

ecological reserves, and seeking a special relationship honouring their cultural heritage. 

9. Practicing recycling, re-using, and reducing consumable goods and products in all aspects 

of parks and ecological reserves operations, and selecting environmentally friendly 

products and practices wherever possible (British Columbia Ministry of Environment, No 

Date).  

These conservation principles clearly put emphasis on the importance of natural processes, though 

they make no mention of climate change impacts and how BC Parks may cope with those changes 

specifically. These principles also emphasize the importance of collaboration with other agencies.  
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4.3 Willmore Wilderness Park 

4.3.1 Alberta Park Act 

The Alberta Park Act makes no reference to climate change, regional planning or collaboration (The 

Legislative Assembly of Alberta, 2010). The lack of mention of these important issues may limit 

Alberta provincial parks managers from making climate change mitigation and adaptation strategies, 

regional planning, or collaboration priorities for park planning. It is especially concerning that this is 

a newly updated Park Act from 2010: it is discouraging that in a time where climate change is widely 

accepted, that law is not reflecting what is required for the parks to be able to adapt to the impacts of 

climate change.  

4.3.2 Willmore Wilderness Park Act 

The Willmore Wilderness Park Act makes no reference to climate change, regional planning or 

collaboration (Province of Alberta, 2002). This is in line with the Alberta Park Act (see section 4.3.1, 

above).  

4.3.3 Willmore Wilderness Fire Management Plan 

Willmore Wilderness Park does not have a comprehensive management plan; instead, recreation and 

ecological values were incorporated into the Fire Management Plan (Graham & Quintilio, 2006). The 

Fire Management Plan makes mention that Willmore Wilderness Park is likely to experience a 

changing climate, but does not provide details regarding predicted impacts (Graham & Quintilio, 

2006). The exception to this is the mention that climate change may allow mountain pine beetle to 

spread outside of its historic range.  

 The Fire Management Plan suggests that fire management should occur at the landscape level 

in order to be effective, recommending working with outside jurisdictions (Jasper National Park, 

other protected areas, nearby communities, commercial forest users) to manage the spread of fire. 

However, it focuses on having complementary fire management plans rather than developing a 

regional fire management plan (Graham & Quintilio, 2006).  
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4.4 Role of UNESCO World Heritage Site within the Study Area 

Two of the parks in the study site, Jasper National Park and Mount Robson Provincial Park, are part 

of the Canadian Rocky Mountain Parks World Heritage site. This international designation means 

that there is pressure from outside of Canada to ensure the protection of the site for future 

generations. The implications of this are discussed in the subsections below.  

4.4.1 Canadian Rocky Mountain Parks World Heritage Site 

Mount Robson Provincial Park and Jasper National Park are part of the Canadian Rocky Mountain 

Parks World Heritage Site, along with Kootenay, Banff and Yoho National Parks; Hamber and Mount 

Assiniboine Provincial Parks; and the Burgess Shale. This area has been a World Heritage Site since 

1984, with an extension to its current size in 1990 (UNESCO World Heritage Centre, 2011a). The 

area was designated a World Heritage Site for the following reasons:  

The seven parks of the Canadian Rockies form a striking mountain 

landscape. With rugged mountain peaks, icefields and glaciers, 

alpine meadows, lakes, waterfalls, extensive karst cave systems and 

deeply incised canyons, the Canadian Rocky Mountain Parks possess 

exceptional natural beauty, attracting millions of visitors annually. 

The Burgess Shale is one of the most significant fossil areas in the 

world. Exquisitely preserved fossils record a diverse, abundant 

marine community dominated by soft-bodied organisms. Originating 

soon after the rapid unfolding of animal life about 540 million years 

ago, the Burgess Shale fossils provide key evidence of the history 

and early evolution of most animal groups known today, and yield a 

more complete view of life in the sea than any other site for that time 

period. The seven parks of the Canadian Rockies are a classic 

representation of significant and on-going glacial processes along the 

continental divide on highly faulted, folded and uplifted sedimentary 

rocks (UNESCO World Heritage Centre, 2011a). 

The reasons for designating the Canadian Rocky Mountain Parks World Heritage Site include both 

aspects that will not be affected by climate change (mountain peaks, karst cave systems, canyons), 

and those vulnerable to the effects of climate change (icefields, glaciers, alpine meadows). This is 

important to note as World Heritage Sites must maintain the integrity of the components of the Site 

that promoted the creation of the World Heritage Site (UNESCO World Heritage Centre, 2011b). If 

climate change causes the severe degradation of any or all of these aspects, the status of the Canadian 

Rocky Mountain Parks World Heritage Site could be at risk (UNESCO World Heritage Centre, 

2011b; United Nations Educational & Heritage, 2008). 
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4.4.2 UNESCO World Heritage Mission 

The UNESCO World Heritage Mission is to: 

 encourage countries to sign the World Heritage Convention and to ensure 

the protection of their natural and cultural heritage;  

 encourage States Parties to the Convention to nominate sites within their 

national territory for inclusion on the World Heritage List;  

 encourage States Parties to establish management plans and set up reporting 

systems on the state of conservation of their World Heritage sites;  

 help States Parties safeguard World Heritage properties by providing 

technical assistance and professional training;  

 provide emergency assistance for World Heritage sites in immediate 

danger;  

 support States Parties' public awareness-building activities for World 

Heritage conservation;  

 encourage participation of the local population in the preservation of their 

cultural and natural heritage;  

 encourage international cooperation in the conservation of our world's 

cultural and natural heritage (UNESCO World Heritage Centre, 2011b). 

The Mission is valuable within the context of the study site, as it encourages a management plan and 

monitoring of conservation within World Heritage Sites. With two of the three study site parks 

situated within the Canadian Rocky Mountain Park World Heritage Site, this provides a structure for 

planning and monitoring within this portion of the study area.  

 

4.4.3 Operational Guidelines for the Implementation of the World Heritage Convention 

The Operational Guidelines for the Implementation of the World Heritage Convention provide 

UNESCO with guidelines for placing sites on the List of World Heritage in Danger and World 

Heritage List; protecting and conserving World Heritage Sites; allocating grants of International 

Assistance from the World Heritage Fund; and mobilizing international and national support of the 

World Heritage Convention (United Nations Educational & Heritage, 2008).  

 The World Heritage Convention includes many aspects that encourage World Heritage Site 

managers to monitor for and adapt to climate change impacts, including the following sections: 
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4. The cultural and natural heritage is among the priceless and 

irreplaceable assets, not only of each nation, but of humanity as a 

whole. The loss, through deterioration or disappearance, of any of 

these most prized assets constitutes an impoverishment of the 

heritage of all the peoples of the world. Parts of that heritage, 

because of their exceptional qualities, can be considered to be of 

“outstanding universal value” and as such worthy of special 

protection against the dangers which increasingly threaten them. 

6. Since the adoption of the Convention in 1972, the international 

community has embraced the concept of "sustainable development". 

The protection and conservation of the natural and cultural heritage 

are a significant contribution to sustainable development. 

7. The Convention aims at the identification, protection, 

conservation, presentation and transmission to future generations of 

cultural and natural heritage of outstanding universal value (United 

Nations Educational & Heritage, 2008, p. 2) 

The Convention clearly focuses on the importance of continuing to conserve and protect World 

Heritage Sites after they have received their designation. The emphasis on protecting these sites for 

future generations provides motivation for World Heritage Site managers to address climate change 

impacts in their planning processes.  

 The Convention encourages State Parties (states which are signing members of the 

Convention) to encourage multi-stakeholder participation in the “...identification, nomination and 

protection of World Heritage properties,” including but not limited to local and regional governments, 

non-governmental organizations, local communities, and site managers (United Nations Educational 

& Heritage, 2008, p. 3).  

 The Convention outlines the duties of State Parties, including their responsibility to “...ensure 

the identification, nomination, protection, conservation, presentation, and transmission to future 

generations of the cultural and natural heritage found within their territory, and give help in these 

tasks to other States Parties that request it” and “take appropriate legal, scientific, technical, 

administrative and financial measures to protect the heritage” (United Nations Educational & 

Heritage, 2008, pp. 3-4). 

 The Convention insists that: 

All properties inscribed on the World Heritage List must have adequate long-

term legislative, regulatory, institutional and/or traditional protection and 

management to ensure their safeguarding. This protection should include 

adequately delineated boundaries. Similarly States Parties should demonstrate 
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adequate protection at the national, regional, municipal, and/or traditional level 

for the nominated property. They should append appropriate texts to the 

nomination with a clear explanation of the way this protection operates to 

protect the property (United Nations Educational & Heritage, 2008, p. 25). 

 The Convention outlines the management systems that must be in place to maintain a World 

Heritage Site: 

108. Each nominated property should have an appropriate 

management plan or other documented management system which 

should specify how the outstanding universal value of a property 

should be preserved, preferably through participatory means. 

109. The purpose of a management system is to ensure the effective 

protection of the nominated property for present and future 

generations. 

110. An effective management system depends on the type, 

characteristics and needs of the nominated property and its cultural 

and natural context. Management systems may vary according to 

different cultural perspectives, the resources available and other 

factors. They may incorporate traditional practices, existing urban or 

regional planning instruments, and other planning control 

mechanisms, both formal and informal. 

111. In recognizing the diversity mentioned above, common 

elements of an effective management system could include: 

 a) a thorough shared understanding of the property by all 

 stakeholders; 

 b) a cycle of planning, implementation, monitoring, 

 evaluation and feedback; 

 c) the involvement of partners and stakeholders; 

 d) the allocation of necessary resources; 

 e) capacity-building; and 

 f) an accountable, transparent description of how the 

 management system functions. 

112. Effective management involves a cycle of long-term and day-

to-day actions to protect, conserve and present the nominated 

property (United Nations Educational & Heritage, 2008, p. 25). 

 The convention also outlines additional management responsibilities for State Parties, 

including “...implementing effective management activities for a World Heritage property. State 

Parties should do so in close collaboration with property managers, the agency with management 
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authority and other partners, and stakeholders in property management” (United Nations Educational 

& Heritage, 2008, p. 28). 

4.4.4 Implications of World Heritage Site Status on Management within the Study Area 

The designation of the Canadian Rocky Mountain Parks World Heritage Site is a source of pride in 

the Canadian Rockies. It is important that parks managers and planners work together to ensure the 

integrity of the World Heritage Site is maintained in the face of climate change to ensure it remains a 

designated World Heritage Site. As see in the subsections above, UNESCO provides clear guidelines 

for the maintenance of World Heritage Sites, and it is imperative that parks planners and managers 

incorporate them into their plans. In order for this to occur, the relevant parks acts, policies, and 

management plans must reflect the UNESCO guidelines.  

4.5 Implications of Review of Park Acts, Management Plans, and Reports 

This review of park acts, management plans, and reports indicates a lack of focus on climate change, 

regional planning, and collaboration in the legislation for Parks Canada and Alberta Parks planning 

and management. This is concerning as parks planners and managers have to have legislative support 

to make climate change adaptation, regional planning, and collaboration a management priority. As it 

stands, Canadian National Parks and Alberta Provincial Parks are not provided with all the tools 

necessary to adapt to the impacts of climate change. 

 British Columbia Parks appears to be ahead in incorporating climate change, regional 

planning, and collaboration. BC Parks strong focus on climate change monitoring and adaptation and 

regional collaboration allow parks planners and managers to make these management priorities within 

their parks. Unfortunately, in order for collaboration to occur, it must be supported in all parks 

agencies.  

 If Parks Canada and Alberta Parks follow British Columbia Parks‟ lead, then there is hope 

that climate change, regional planning, and collaboration will be given the legislative backing 

necessary for success.  

 The Canadian Rocky Mountain Parks World Heritage Site designation could have a positive 

impact on the ability of the parks within the study site to plan for adaptation to climate change. While 

the World Heritage Convention does not directly address climate change adaptation, regional 

planning, or collaboration, it requires management planning to ensure future generations will be able 

to enjoy World Heritage Sites for years to come (see Chapter 4.4.2, above). Therefore, in the absence 
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of agency specific legislative mandate for regional planning and climate change collaboration the 

World Heritage designation provides a legal framework that can be used for such work. 
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Chapter 5 

Results 

5.1 Participant Summary 

Fourteen potential participants were contacted, and a total of 9 participants completed the 

questionnaire: 4 from Alberta Parks, 2 from British Columbia Parks, and 3 from Jasper National Park. 

While representatives who work directly in Jasper National Park cooperated, both Willmore 

Wilderness and Mount Robson Provincial Parks are managed within regional divisions; therefore 

some participants did not have direct dealings within the park they represented for the interview.  

 The participants‟ experience in their park ranges from 1 to 32 years, with an average of 12.9 

years worked. Seven participants have natural sciences backgrounds; two of these have additional 

areas of education: earth sciences, and planning and humanities. Two participants have a background 

in social sciences; one has additional education in planning.  

 Job titles for the participants varied, from science-based (conservation biologist; science 

coordinator; protected areas ecologist; ecosystem science coordinator) to planning and management 

(regional parks planner; integrated land use planner; resource conservation manager); to supervisors 

(regional director; area supervisor). While potential participants with other job titles were contacted 

(see Chapter 3.3.1, above), not all chose to participate in the study. 

 Participants were asked to rate their level of knowledge with respect to climate change (in 

their opinion), on a scale of 1-5 (no knowledge; some knowledge; average knowledge; above average 

knowledge; expert knowledge). All participants felt they had at least some knowledge; an additional 

three participants have average knowledge; three have above average knowledge; and one participant 

has expert knowledge (Table 5.1, below).  

Table 5.1 Participants’ level of climate change knowledge 

Participant 

ID Level of Climate Change Knowledge 

AB1 5 Expert Knowledge 

AB2 3 Average Knowledge 

AB3 2 Some Knowledge 

AB4 3 Average Knowledge 

BC1 4 Above Average Knowledge 

BC2 4 Above Average Knowledge 
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JNP1 4 Above Average Knowledge 

JNP2 3 Average Knowledge 

JNP3 2 Some Knowledge 

 

 The variation in backgrounds, experience, and job titles were reflected in the responses to the 

questionnaire. Multiple times, participants expressed their concern to me that they were not qualified 

to respond to a segment of the questionnaire (which segment varied, based on background). From 

this, it became apparent that parks‟ employees are often specialized in their departments, and rely on 

other employees to provide their insights in areas outside their expertise. This finding suggests that 

many of the key people dealing with climate change planning in the case study parks do not feel that 

they have expert knowledge on the issue. In order for the appropriate planning decisions to be made, 

it is imperative that parks planners and managers have expert knowledge on the issues they will be 

facing within their park and transboundary region. It is impossible to make appropriate decisions 

when the knowledge to guide the parks planners and managers is lacking.  

5.2 Perceptions and Awareness of Climate Change 

Participants were asked to respond to two statements regarding the anticipated effects of climate 

change on policy, planning, and management within their park in the coming years: “I expect climate 

change to substantially alter policy, planning, and management in my park over the next 10 years” 

and “I expect climate change to substantially alter policy, planning, and management in my park over 

the next 25 years.” There was the least agreement on the effects of climate change on policy, 

planning, and management in their park over the next ten years, with answers ranging from both 

extremes (1: strongly disagree to 5: strongly agree; see Table 5.2), with median answer of 3: neither 

agree nor disagree. The variation amongst answers is reflected both within and amongst parks, 

suggesting that the responses are reflections on the individuals‟ experiences, which may be different 

from their coworkers‟.  

 Many more participants agreed with the statement “I expect climate change to substantially 

alter policy, planning, and management in my park over the next 25 years.” While two participants 

did not agree or disagree, the remaining agreed or strongly agreed with the statement (see Table 5.2). 

This suggests that while the impacts of climate change on policy, planning, and management may not 

be apparent in the near future, it is fully expected that climate change will have a significant influence 

on these aspects of park planning over the next 25 years. 
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Table 5.2 Perceptions of the influence of climate change on park policy, planning, and 

management in the next 10 and 25 years 

Participant 

ID 

I expect climate change to 

substantially alter policy, 

planning, and management 

in my park over the next 10 

years. 

I expect climate change to 

substantially alter policy, 

planning, and management 

in my park over the next 25 

years. 

AB3 3 Neither Agree nor Disagree 4 Agree 

AB1 1 Strongly Disagree 4 Agree 

AB4 5 Strongly Agree 5 Strongly Agree 

AB2 2 Disagree 3 Neither Agree nor Disagree 

BC1 4 Agree 5 Strongly Agree 

BC2 3 Neither Agree nor Disagree 5 Strongly Agree 

JNP1 2 Disagree 4 Agree 

JNP3 3 Neither Agree nor Disagree 3 Neither Agree nor Disagree 

JNP2 2 Disagree 4 Agree 

      

Average 2.78 4.11 

Median 3 Neither Agree nor Disagree 4 Agree 

Mode 3 Neither Agree nor Disagree 4 Agree 

 

5.3 Perceived Severity of Climate Change Impacts (Current, Short-, and Long-

Term) 

Participants were asked to rank the severity of impacts for many climate change related impacts to 

determine their perceptions on the current and expected severity of these impacts. Table 5.3 provides 

the mean, median, and mode of the participants‟ rankings. For current perceived severity, participants 

were asked to rank on a scale of: 1 (not severe); 2 (moderately severe); 3 (severe); and 4 (very 

severe). For perceived change in severity, both short-term (10 years) and long-term (25+ years), 

participants were asked to rank according to a scale of: 1 (very significant decrease); 2 (significant 

decrease); 3 (moderate decrease); 4 (minor decrease); 5 (no change); 6 (minor increase); 7 (moderate 

increase); 8 (significant increase); and 9 (very significant increase). Below is a summary of the 

perceived severity and change in severity. 
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Table 5.3 Perceived severity of climate change impacts currently, and in the short (10 years) 

and long-term (25+ years) 

Climate Change Impact Perceived 

Severity (Current) 

Perceived Change 

in Severity (short-

term, 10 years) 

Perceived Change in 

Severity (long term, 

25+ years) 

Changes in phenology 1.57 6.71 7.43 

2 7 8 

2 7 8 

Changes in physiography 

(e.g., glacial extent, erosion) 

2.00 7.29 8.14 

2 7 9 

2 6 9 

Changes in water quantity 1.57 6.00 6.86 

1 6 7 

1 6 7 

Changes in water quality 1.14 5.57 6.14 

1 5 6 

1 5 5 

Changes in the frequency, 

intensity, severity, or magnitude 

of forest fires 

1.71 6.86 6.57 

2 6 7 

1 6 8 

Changes in the frequency, 

intensity, severity, or magnitude 

of forest insect outbreaks 

2.14 7.00 6.86 

2 7 8 

3 7 8 

Change in forest cover type 1.00 5.71 5.71 

1 6 6 

1 5 6 

Changes in treeline 1.14 6.14 7.00 

1 6 7 

1 6 6 

Changes in wildlife species 

abundance, movement, and 

1.57 5.43 5.71 

2 6 7 
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ranges 2 7 7 

Changes in abundance and 

ranges of invasive species 

1.57 6.86 6.57 

2 7 7 

2 7 8 

Changes in land values and 

land use options 

1.43 5.86 6.14 

1 6 6 

1 6 6 

Changes in tourism/ 

recreation/ visitation 

1.00 5.57 5.71 

1 5 6 

1 5 5 

Change in length of winter 

road season 

1.14 4.29 4.00 

1 5 4 

1 5 4 

Changes in economic 

opportunities in local and 

adjacent communities 

1.29 5.43 5.86 

1 5 6 

1 5 7 

*Values listed are mean, median, and mode of participants‟ responses. Current perceived severity 

ranked 1 (not severe); 2 (moderately severe); 3 (severe); and 4 (very severe). Perceived change in severity, 

both short-term (10 years) and long-term (25+ years), ranked 1 (very significant decrease); 2 (significant 

decrease); 3 (moderate decrease); 4 (minor decrease); 5 (no change); 6 (minor increase); 7 (moderate 

increase); 8 (significant increase); and 9 (very significant increase).  

 

5.3.1 Perceived Current Severity of Climate Change Impacts 

Only one impact was perceived to be severe (ranking: 3) at present: changes in the frequency, 

intensity, severity, or magnitude of forest insect outbreaks. This reflects the struggle the parks in the 

Canadian Rocky Mountains are facing with the spread of the mountain pine beetle due to climate 

change (see Chapter 2.1.3.6, above). While participants did not perceive many climate change 

impacts at present, it is clear that the participants expect to see many climate change related impacts 

in their parks increase in severity over both the short- and long- term. 
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5.3.2 Perceived Severity of Climate Change Impacts over the Short-Term (10 years) 

In the short-term, the survey found that there are a number of impacts where little to no change (rank 

5) is anticipated in: water quality; forest cover type; tourism/recreation/visitation; length of winter 

road season; and in economic opportunities in local and adjacent communities. In no instance was a 

decrease in severity (ranks 1-4) predicted for the short-term. No impacts were anticipated to undergo 

a significant or very significant increase (ranks 8 and 9) in severity over the short-term; however, 

many were experience a minor to moderate increase (ranks 6 and 7). Minor increases (rank 6) were 

expected to been seen in: water quantity; the frequency, intensity, severity, or magnitude of forest 

fires; treeline; wildlife species abundance, movement, and ranges; and in land values and land use 

options. Moderate increases (rank 7) were anticipated in: phenology; physiography; the frequency, 

intensity, severity, or magnitude of forest insect outbreaks; and in abundance and ranges of invasive 

species. It is clear that the participants do not anticipate severe climate change impacts in the parks 

within which they work over the next ten years; however, many minor to moderate changes are 

anticipated, which highlights the participants‟ perception that while climate change will eventually 

have severe impacts within the Rocky Mountains, significant impacts are not anticipated for at least 

10 years.  

 

5.3.3 Perceived Severity of Climate Change Impacts over the Long-Term (25+ years) 

Each climate change impact was anticipated to experience at least minor change (either increase or 

decrease) over the long-term (25+ years). A minor decrease in length of winter road season is 

anticipated (rank 4). Minor increases (rank 6) were expected to be seen in: water quality; forest cover 

type; land values and land use type options; and in economic opportunities in local and adjacent 

communities. Moderate increases (rank 7) were anticipated in: water quantity; the frequency, 

intensity, severity, or magnitude of forest fires; treeline; wildlife species abundance, movement, and 

ranges; and in the abundance and ranges of invasive species. Significant increases (rank 8) are 

expected in the frequency, intensity, severity, or magnitude of forest insect outbreaks; and a very 

significant increase (rank 9) is anticipated in physiography.  

 While the participants did not anticipant that their parks would experience severe climate 

change impacts over the short-term (10 years), it is evident the severity of these impacts are expected 

to increase over the long-term (25+ years). If impacts are not expected to be severe for 25+ years, 

then one of two things could happen: i) parks planners and managers may have sufficient time to plan 
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for climate change adaptation and be well prepared for the impacts of climate change, or ii) parks 

planners and managers will not feel the pressure of looming climate change impacts and therefore not 

make planning for climate change adaption a priority, leaving parks planners and managers 

unprepared and parks unprotected from the impacts of climate change.  

 

5.4 Transboundary Collaboration 

Participants were asked a number of questions regarding transboundary collaboration for climate 

change mitigation and adaptation within the study area (their park and the two adjacent parks in 

different jurisdictions). This was done to understand the current state of transboundary collaboration, 

the potential for it in the future, and any barriers that may exist to implementing it within the study 

area. 

5.4.1 Cooperative and Unilateral Responses to Climate Change Impacts 

When asked whether their park was considering any response to adapt to or mitigate any of the 

identified climate change impacts in their transboundary region (see Chapter 5.3 above for the 

identified impacts), it was also asked whether the response would be cooperative, unilateral, or both. 

There was little consensus amongst coworkers within the parks they represented on their park‟s 

responses.  

 Alberta Parks‟ responses included one “yes (cooperative)” and one “no”, each with no 

explanation of the response given. Two Alberta Parks‟ participants stated that a unilateral response 

would be undertaken, with two explanations for this. One park official stated that Alberta Parks 

would “examine changes in park representation of ecological units under different climate-change 

scenarios (modelling exercise),” which would allow the park to have an understanding of the potential 

implications of climate change. One participant explained their answer (unilateral response), stating 

that “we are considering research on the impacts of climate change on selected taxa (i.e. Whitebark 

pine) as well as using repeat photography to document landscape change over time.”  

 Both respondents from British Columbia Parks agreed that there would be a cooperative 

response, and one of the respondents also said that there would be a unilateral response as well. One 

participant responded by stating that “we have a landscape based connectivity fund with Jasper that 

will be applied to ongoing change and connectivity issues.” No other participant made mention of this 

legacy fund, though it was highlighted in the Annual Report of Jasper National Park of Canada (see 
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Chapter 4.1.4, above). The other participant gave a thorough answer regarding the park‟s unilateral 

and cooperative responses to climate change: 

We are initiating a system wide monitoring framework with 

replication across the province. We will be working primarily with 

staff, but there will be opportunities to partner with volunteers, 

communities, and naturalist groups. We are also doing work with 

local communities, using federal and provincial funding to make 

communities more resilient to forest fires that might start inside 

parks. 

This response was in regard to BC Parks‟ response as a whole, not only the responses occurring 

within Mount Robson Provincial Park. However, any monitoring framework implemented by BC 

Parks would be implemented in Mount Robson Provincial Park, and is thus relevant.  

 All of the participants from Jasper National Park believe that the park will be attempting to 

mitigate or adapt to climate change. Two stated that it would be a cooperative effort, stating that 

Jasper is “working with Natural Resources Canada to model water flow and quantity from icefields 

over the coming decades”, and that Jasper is supportive of the “creation of the Yellowhead Ecosystem 

Group and continued participation in the Foothills Research Institute”; all of these are collaborative 

efforts which go beyond the boundaries of Jasper National Park. The third participant believes the 

response to be unilateral, explaining: 

We have direction in our park management plan to: 1) improve our 

understanding of the impact of climate change on park ecosystems 

and identify appropriate management strategies and 2) raise public 

awareness by including messages about a changing climate at key 

locations, like the Icefields Centre and Mount Edith Cavell. We can 

do the former by encouraging and supporting research into various 

aspects of climate change. Our ecological integrity monitoring 

program includes measures that are related to climate; the main one 

is glacier mass balance. We also monitor measures that are related to 

climate change, such as the area burned by fire and forest insect and 

diseases (e.g. mountain pine beetle). We work to raise awareness of 

climate change through personal interpretation (e.g. outdoor theatre 

shows and roving interpreters who focus on climate change) and 

non-personal interpretation (e.g. panels, displays at the Icefields 

Centre), so that visitors can better understand the consequences of a 

changing climate for park ecosystems. In terms of direct action, we 

have set a target to reduce emissions from park operations from 2010 

by 2014 in the park management plan. The plan also emphasizes: the 

use of alternative energy and the redevelopment of existing power-

generating facilities to improve efficiency and reduce greenhouse gas 
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emissions, innovation in the application of new environmental 

stewardship programs and strengthening best management practices. 

This response demonstrates their perception of Jasper‟s plan to respond to climate change, which 

works to mitigate and adapt to climate change within the park as best as possible. It is clear from this 

response, as well as from the analysis the Canada National Parks Act and management plan (see 

Chapter 4.1, above) that their focus is within the park rather than within the regional landscape.  

5.4.2 Climate Change Monitoring Programs 

Participants were asked whether their park had a climate change monitoring program and, if so, 

whether monitoring programs are coordinated between their park and other parks in the 

transboundary region. All Alberta Parks` participants stated that there is no climate change 

monitoring program in Willmore Wilderness Park. No explanation for this was given, nor any 

indication that Albert Parks is considering putting one into place. 

 Both BC Parks participants stated that BC Parks, and Mount Robson Provincial Park, have 

climate change monitoring programs. As explained by one participant, BC Parks “monitoring 

program is under development. We will coordinate with any monitoring that is currently ongoing 

either within adjacent parks or outside parks as long as we know about it (we are currently beating the 

bushes) and it fits within our plan.” Within Mount Robson Provincial Park, “rangers measure glacier 

retreat in addition to Mountain Pine Beetle activity and mitigation,” two key aspects of climate 

change in the park and the larger region as well.  

 All participants from Jasper National Park agreed that Jasper monitors climate change in at 

least one form. Two participants said that the park has a climate change monitoring program, which 

included monitoring glacier extent every five years. The third participant was hesitant to state that 

Jasper has a climate change monitoring program, but rather that the park has “...a monitoring program 

that monitors key aspects of climate (e.g. Glaciers) or ecological factors that are influenced by climate 

(e.g. Water quality). Environment Canada also monitors climatic variable, such as temperature and 

precipitation in the park.” While it may not be an official monitoring program, the monitoring 

described by this participant seems to cover many of the main impacts of climate change within the 

park, allowing employees to be aware of any changes occurring. While there seems to be little 

coordination between parks, there is some occurring within glacial monitoring. 
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5.4.3 Climate Change Discussions within the Transboundary Region 

Participants were asked if there have been any climate change discussions amongst land management 

agencies in their transboundary region to determine the level of communication between the different 

agencies. 

 Three out of four Alberta Parks‟ respondents agreed that there were no such discussions 

taking place; the fourth participant was not sure, but did not think they were occurring. 

 Both BC Parks participants thought that climate change discussions were occurring. One 

participant mentioned that discussions were happening “via the Mount Robson/ Jasper Legacy Fund.” 

The other participant answered for BC Parks as a whole, stating “...there has been a big Crown of the 

Continent discussion, and the Atlin-Taku has had work.” However, no mention was made of 

discussions within the study area.  

 One participant from Jasper said that yes, there have been discussions through a research 

program that is being developed at the Foothills Research Institute. Of the other two participants, one 

did not think that there were climate change discussions occurring, and the other was not sure. 

Neither participant provided any explanation for this.  

5.4.4 Climate Change Information Sharing within the Transboundary Region 

Participants were asked if the three parks within their transboundary region currently share 

information on climate change, and if so, what type of information. Two out of the four Alberta Parks 

participants were not sure, but one of these two thought it was possible that the parks shared 

information on the Mountain Pine Beetle (spread and control of). The remaining two participants 

agreed that information sharing takes place: both noted sharing information on the Mountain Pine 

Beetle (spread and control of), and one participant also noted that the parks share information on 

human use of public lands, and wildlife (health, migration, reproduction) as well.  

 Only one BC Parks participant provided a response, stating that Mount Robson Park shares 

information regarding: human use of public lands, Mountain Pine Beetle (spread and control of), 

wildlife (health, migration, reproduction), and ecosystem change.  

 While one Jasper National Park participant was unsure if information was shared, the other 

two participants were aware of information sharing occurring regarding ecosystem change, 

managerial responses to climate change impacts (adaptation), human use of public lands, weather, 

Mountain Pine Beetle (spread and control of), and wildlife (health, migration, reproduction). 
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5.4.5 Climate Change Common Goal or Vision 

Participants were asked if protected areas within their transboundary region have a common goal or 

vision with respect to climate change adaptation. Two Alberta Parks‟ participants were not sure, 

while the other two Alberta Parks participants said that Willmore Wilderness Park does not share a 

common goal or vision with respect to climate change adaptation with the other two parks. One 

participant elaborated:  

In a collaborative sense, we deal with more immediate management 

issues such as threatened species, or access management, or MPB 

spread. Climate change per se hasn't been proposed as a 

transboundary issue in these collaborative forums, but many issues 

related to climate change are discussed at length amongst agencies. 

This response suggests that there are common goals amongst the parks, though they may not be stated 

as such, especially in relation to climate change. One participant from BC Parks noted that while 

“...there are common issues, they may not yet be harmonized with other agencies,” and so the 

transboundary region is not “...at that stage yet...” The other participant noted that there is a BC Parks 

Adaptation Strategy which is “...very high level and doesn‟t give much direction except to say that 

every management action should consider climate change.” However, the participant did not note 

whether this includes support of transboundary collaboration. 

 While two participants from Jasper National Park believed that there is no common goal or 

vision (with no explanation given), the third participant was not sure. This participant suggested that 

there were some areas with common goals/visions, such as prescribed fires, and others where there 

may be a common goal or vision, such as in water supply. 

5.4.6 Climate Change Impacts on Policy Development within the Transboundary 

Region 

Participants were asked if climate change related impacts and events will trigger cooperation or 

conflict in terms of policy development in their transboundary region. Overall, many participants felt 

that it would trigger cooperation, in many different aspects of policy development. 

 Two Alberta Parks participants were unsure whether it would trigger cooperation or conflict, 

with one stating that “it is likely to trigger cooperation between protected areas agencies- may trigger 

conflict with other non-protected area agencies given differences in mandates.” The other two 

participants felt that climate change related impacts and events were likely to trigger cooperation. One 

participant explained: “The 3 planning regions in this study already have a history of working 
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together on several transboundary issues, mostly within groups housed at the Foothills Research 

Institute. Currently we are working together in the Yellowhead Ecosystem Working Group in such a 

context.” The other participant provided two instances of climate change related cooperation: control 

of Mountain Pine Beetle, and “conservation of critical wildlife habitat.”  

 Both BC Parks participants felt it would foster cooperation. One suggested that “If we are to 

manage on a landscape level we need to ensure cooperation and collaboration to prevent protected 

areas from becoming ecologically isolated from the larger area.” The other participant noted that 

“...cooperation is the name of the game these days as budgets shrink and problems grow,” indicating 

hope that cooperation could maximize the use of available financial resources.  

 There was less agreement amongst Jasper National Park participants. One felt unsure whether 

climate change related impacts would trigger cooperation or conflict, stating that “I'm an optimist, so 

I hope the impacts of climate change would engender cooperation, but I'm really not sure.”  Another 

participant believes it will trigger conflict, as citing “differing mandates and capacity to respond 

particularly over shared interests” as the reason for this. The third participant felt it would trigger 

“cooperation in landscape broad objectives...” but allowed for “possible conflict over certain species 

at risk such as caribou.” 

 While there was no consensus amongst the participants, a sense of hope that climate change 

related impacts would trigger cooperation emerged. The participants highlighted differences in 

mandates and available resources in the parks as the reasons for possible conflict, while noting the 

importance of cooperation in order to be able to adapt to climate change. If the reasons for conflict 

can be eliminated through developing symbiotic mandates and allocating resources to transboundary 

collaboration, it has the potential to be a useful tool for climate change adaption within the study area.  

 

5.4.7 Formal Agreement on Transboundary Collaboration for Climate Change 

Adaptation 

Participants were asked if a formal agreement to support climate change adaptation amongst Jasper 

National Park, Mount Robson Provincial Park, and Willmore Wilderness Park would provide the 

support needed for policy and decision making. Four participants said yes (two from Alberta Parks, 

and one each from BC Parks and Jasper National Park); one (from Alberta Parks) said no; one 

participant (from Jasper National Park) did not provide a response; and the remaining three were 

unsure (one from Alberta Parks; two from Jasper National Park). Although there was not agreement 
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amongst all participants, this research has shown that formal agreements and legislative backing will 

be necessary to allow the parks within the study area to collaborate.  

 

5.4.8 Advantages and Disadvantages of Transboundary Collaboration 

Participants were asked to outline the potential advantages and disadvantages of transboundary 

collaboration with respect to climate change within their region. The following table (Table 5.4) 

provides a summary of their responses. 

Table 5.4 Participants’ perceptions of advantages and disadvantages to transboundary 

collaboration with respect to climate change within their region 

Participant 

ID 

Advantages Disadvantages 

AB1 I am not sure we would ever collaborate JUST 

on "climate change." We would likely maintain 

working relationships on derivatives of climate 

change, such as SARA species recovery, or 

ecosystem integrity. The advantages for 

collaboration are mostly to gain jurisdictional 

support for whatever actions are chosen, and 

this is simply to acquire public or managerial 

buy-in for proposed action plans. Ultimately the 

advantages of us all working together would be 

clean air, clean water, and ecosystem goods and 

services, but we never pitch it as such. 

None that I can see. 

AB2 Not Sure. Committing time and manpower 

resources to an issue that is 

beyond our immediate control. 

AB3 Information sharing; ability to collaborate on 

joint initiatives; potential to come up with new 

& innovative solutions through collaboration; 

greater consistency of management throughout 

land bases through coordinated effort. 

Takes time & resources to 

collaborate with other agencies. 

In a period of budget restraints, 

when we have less resources and 

staff to do our job it's hard to 

prioritize these types of 

collaboration projects. 

AB4 Improved communication and messaging to 

local communities, coordinated response to 

climate change issues, improved efficiencies 

through research collaborations, improved 

management of large-ranging species and their 

habitats. 

Differing mandates and capacity 

between agencies leading to 

difficulties in moving forward at 

the same pace. 
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BC1 A regional perspective that ensures we are not 

managing ecological islands. 

Variations in funding, policy, 

priorities, and impacts. 

BC2 Any time a landscape approach is taken, it 

opens up the possibility for a bigger lens on 

connectivity and the movement of organisms 

between areas as ecosystems reorganize. 

I can't think of a single one... 

Unless one member of the 

collaboration could stall 

progress. 

JNP1 Coordinated management actions and adaptive 

management. 

Loss of time to focus on other 

issues with greater certainty of 

occurrence. We know climate 

change will happen, but we don't 

know what effects it will have 

and how to respond to those 

changes. It is challenging to 

make concrete commitments in 

the face of such uncertainty. 

JNP2 Preparing citizens for the changing landscape 

conditions. Species and landscape management 

objectives more closely entwined. 

(none given) 

JNP3 We have long recognized that parks are not 

islands and that ecosystems extend beyond park 

boundaries. We need to work collaboratively 

with our neighbours to ensure that we are 

meeting the needs of wide-ranging species, to 

influence decision-making about land use and 

development on adjacent lands and to pursue 

common objectives (e.g. better understanding 

regional ecosystems, reserve the decline of 

species-at-risk). 

It takes time to develop 

strategies within Parks Canada 

for managing complex issues, 

like the ecological and social 

effects of climate change. I 

would expect transboundary 

collaboration to require more 

time and resources and results 

would likely be slow in 

emerging. 

 

 As seen in Table 5.4, the participants offered many insights to the advantages and 

disadvantages of transboundary collaboration with respect to climate change in their region. The 

predominant finding is that the advantages are more plentiful than the disadvantages. However, most 

of the disadvantages flowed from not enough time or resources to conduct collaboration properly. 

Therefore, the disadvantages would largely cease to exist if the park agencies were given sufficient 

resources so that transboundary cooperation could take place. From these, it will be possible to 

develop a list of recommendations to achieve effective transboundary collaboration (see Chapter 6.0). 

5.5 Importance-Performance Analysis 

An Importance-Performance Analysis (IPA) was conducted in order to determine the participants‟ 

perceived importance of climate change issues within their park and the transboundary region, and to 
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compare their perceived importance with their perceptions of how well their park is performing on 

these issues (see Chapter 3.5, above). Conducting an IPA analysis highlights areas for concern, 

allowing the researcher to develop management recommendations.  

A standard IPA analysis strives to have an equal division of attributes in each quadrant. However, in 

this instance the coordinates were located in such a way that it was difficult to get an even distribution 

of attributes. If the quadrants were shifted, attributes ranked as “important” yet performing “poorly” 

would be situated in the “keep up the good work” quadrant, which would lead to a false sense of 

achievement for those attributes. Priority was given to preventing skewing the results, so the 

crosshairs were kept at the 0,0 (neutral) point on the graph.  This distribution was discussed with the 

thesis supervisor. 

 The Importance-Performance Analysis highlighted areas where participants felt their park 

should “keep up the good work”; where they felt that the level of resources applied to certain areas is 

“possible overkill”; where attributes are of “low priority”; and where parks officials should 

“concentrate here.” These results, as discussed below, are depicted in Figure 5.1 and Table 5.5. 
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Figure 5.1 Importance-Performance Grid 

Table 5.5 Importance-Performance Analysis chart, showing mean importance and performance 

ratings, as well as the difference (“gap”) between the ratings 

Attribute 

Number 

Attribute Mean 

Importance 

Rating
1
 

Mean 

Performance 

Rating
2
 

Difference 

(Gap) 

1 My agency has a clear mandate 

on climate change. 1.44 -0.89 2.33 

5 My park has appropriate park 

policies in place to mitigate 

climate change. 1.11 -1.11 2.22 

6 My park has appropriate park 

policies in place to adapt to 
1.33 -0.89 2.22 

1
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18

Very Good
Performance

Very Poor
Performance
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Very
Unimportant

Concentrate Here Keep up the Good Work

Low Priority Possible Overkill
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climate change. 

11 My park has adequate research, 

monitoring and reporting 

measures implemented to 

effectively address climate 

change. 1.44 -0.78 2.22 

3 My park has a supportive 

political environment to mitigate 

and adapt to climate change. 1.67 -0.44 2.11 

8 My park has sufficient financial 

resources to adapt to climate 

change. 1.33 -0.78 2.11 

2 Activities pertaining to climate 

change within my agency are 

well-defined and support 

decision-making at the scale 

relevant to my park. 1.11 -0.89 2.00 

13 My park communicates 

effectively the facts, issues, 

consequences of and solutions to 

climate change. 1.00 -0.56 1.56 

15 My park effectively disseminates 

information on climate change to 

a range of users and 

stakeholders. 0.89 -0.44 1.33 

18 My park develops climate 

change adaptation strategies with 

nearby and adjacent parks. 0.78 -0.56 1.33 

9 My park has adequate staff to 

effectively address climate 

change (i.e., staff are educated to 

the levels required). 1.50 0.25 1.25 

7 My park‟s human resources 

policies allow staff to be 

innovative and adaptive in the 
0.78 0.22 0.56 
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development of climate change 

response strategies. 

17 My park considers its role in the 

Greater Yellowhead Ecosystem 

when making management 

decisions for climate change. 0.88 0.50 0.38 

16 My park has the legal ability to 

participate in transboundary 

collaboration. 1.00 0.63 0.37 

10 My park supports continuous 

staff training on climate change. 1.11 -0.67 1.78 

12 Research, monitoring and 

reporting measures within my 

park are time-sensitive (i.e., 

periodic and conducive to 

adaptive management). 1.22 -0.56 1.78 

4 Climate change is a management 

priority in my park. 1.00 -0.67 1.67 

14 My park is transparent in its 

climate change operations and 

process (i.e., climate change 

outputs are made available to 

outside sources). 0.78 0.11 0.67 

A
 Ratings were ranked on a 5-point scale: “very unimportant” (-2); “unimportant” (-1); “neutral” (0); 

“important” (+1); and “very important.” 

B
 Ratings were ranked on a 5-point scale: “very poorly” (-2); “poorly” (-1); “neutral” (0); “well” (+1); 

and “very well” (+2).
 

 

 It is important to the note the different purposes of Figure 5.1 and Table 5.5. The Importance-

Performance Grid (Figure 5.1, above) is meant to act as a reference tool for managers to decide where 

to focus this resources (see Chapter 3.7, above). The Importance-Performance Chart, including Gap 

Analysis (Table 5.5, above) provides a much more detailed overview of the participants‟ perceptions 

of the importance and performance of the attributes. Importantly, it shows the gap between the 
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importance and performance values of each attribute, signifying how different the performance is 

from the importance.   

5.5.1 Importance-Performance Chart 

No attributes are located in the “Low Priority” and “Possible Overkill” quadrants, indicating that the 

participants considered all attributes to be at least somewhat importance. 

Five attributes are located in the “keep up the good work” quadrant: “My park has adequate staff to 

effectively address climate change (i.e., staff are educated to the levels required)”; My park is 

transparent in its climate change operations and processes (i.e., climate change outputs are made 

available to outside sources)”; “My park‟s human resources policies allow staff to be innovative and 

adaptive in the development of climate change response strategies”; “My park considers its role in the 

Greater Yellowhead Ecosystem when making management decisions for climate change”; and “My 

park has the legal ability to participate in transboundary collaboration.”  

The remaining thirteen attributes are located in the “concentrate here” quadrant: “My agency has a 

clear mandate on climate change”; “My park has adequate researching, monitoring and reporting 

measures implemented to effectively address climate change”; “My park has appropriate park policies 

in place to adapt to climate change”; “My park has sufficient financial resources to adapt to climate 

change”; “My park has a supportive political environment to mitigate and adapt to climate change”; 

“Research, monitoring and reporting measures within my park are time-sensitive (i.e., periodic and 

conducive to adaptive management)”; “My park has appropriate park policies in place to mitigate 

climate change”; “Activities pertaining to climate change within my agency are well-defined and 

support decision-making at the scale relevant to my park”; “My park supports continuous staff 

training on climate change”; “Climate change is a management priority in my park”; “My park 

communicates effectively the facts, issues, consequences of and solutions to climate change”; “My 

park effectively disseminates information on climate change to a range of users and stakeholders”; 

and “My park develops climate change adaptation strategies with nearby and adjacent parks.”  These 

attributes are highlighted by the participants as the most important of all the attributes considered in 

this IPA. They are attributes with high importance yet low performance. Therefore significant 

improvements need to be made to how these attributes are approached within the parks in the study 

site. It is very concerning that so many of the attributes fall in to the “concentrate here” quadrant, as it 

indicates how much work the parks have ahead of them to achieve sufficient performance on each 

attribute.  
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5.5.2 Importance-Performance Gap Analysis 

The gap analysis highlights important findings in the IPA. The larger the gap, the greater the 

difference is between the participants‟ perceived importance and performance of an attribute. In all 

instances, the importance of attributes was ranked more highly than the performance. This negative 

gap reveals that the respondents feel that the climate change policy and planning performance overall 

is below its importance. This means these park officials feel that the parks and the park agencies must 

do more so as to improve performance. 

 The attribute with the largest gap (2.33) was “My agency has a clear mandate on climate 

change,” indicates that while the participants ranked this issue as very important (1.44), they feel their 

parks are performing poorly on this issue (-0.89). Three attributes have a gap of 2.22: “My park has 

appropriate park policies in place to mitigate climate change”; “My park has appropriate park policies 

in place to adapt to climate change”; and “My park has adequate research, monitoring and reporting 

measures implemented to effectively address climate change.” Two attributes have a gap of 2.11: 

“My park has sufficient financial resources to adapt to climate change”; and “Activities pertaining to 

climate change within my agency are well-defined and support decision-making at the scale relevant 

to my park.” One attribute had a gap of 2.00: “My park communicates effectively the facts, issues, 

consequences of and solutions to climate change.”  This reveals that the respondents see major 

deficiencies in the areas of overall climate change mandate, park policies, research and monitoring, 

financial resources, and communication. 

 All remaining attributes have a gap of less than 2.00 and greater than 1.00. Two attributes 

have a gap of 1.78: “My park supports continuous staff training on climate change” and “Research, 

monitoring and reporting measures within my park are time-sensitive (i.e., periodic and conducive to 

adaptive management).” One attribute has a gap of 1.67: “My park is transparent in its climate change 

operations and process (i.e., climate change outputs are made available to outside sources).” The 

attribute “My park effectively disseminates information on climate change to a range of users and 

stakeholders” has a gap of 1.56. Two attributes have a gap of 1.33: “My park effectively disseminates 

information on climate change to a range of users and stakeholders” and “My park develops climate 

change adaptation strategies with nearby and adjacent parks.” One attribute has a gap of 1.25: “My 

park has adequate staff to effectively address climate change (i.e., staff are educated to the levels 

required).” These attributes fall into the “middle of the rung” range in the gap analysis, indicating that 

while there are no major deficiencies, there remains much work to be done to achieve adequate 

performance on these attributes. 
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 The remaining attributes have a gap of less than one, indicating that the participants ranked 

the importance and performance of these attributes very closely. The attribute “My park is transparent 

in its climate change operations and process (i.e., climate change outputs are made available to 

outside sources)” has a gap of 0.67. One attribute has a gap of 0.56: “My park‟s human resources 

policies allow staff to be innovative and adaptive in the development of climate change response 

strategies.” The two attributes with the lowest gaps are “My park considers its role in the Greater 

Yellowhead Ecosystem when making management decisions for climate change” (gap of 0.38) and 

“My park has the legal ability to participate in transboundary collaboration” (gap of 0.37). Both of 

these attributes have small gaps because the participants ranked their importance in the neutral-

important range (0.88 and 1.00 respectively) and their performance in the neutral-well range. These 

attributes are therefore of the least concern; participants feel that the level of performance closely 

matches the level of performance. Once again, however, it is important to note that while the 

participants did not rank the parks‟ legal ability to participate in transboundary collaboration to be of 

high priority, this research indicated that this is an area of major concern (see Chapter 4, above).  
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Chapter 6 

Discussion 

6.1 Significant Findings 

6.1.1 Park Acts, Management Plans, and Reports 

A review of relevant parks acts, management plans, and reports determined that Jasper National and 

Willmore Wilderness Parks do not have the legislation or policies in place for encouraging 

transboundary collaboration for climate change adaptation. British Columbia Parks was found to be 

the leader in both climate change adaptation and transboundary collaboration, with all legal and 

policy documents making reference to the importance of both to maintain the integrity of the 

ecosystems in the coming years.  

 Although the Canada National Parks Act does not specifically address climate change, 

transboundary collaboration, or regional planning, the mandate to maintain ecological integrity will 

likely force parks planners and managers to participate in transboundary collaboration and regional 

planning. Without considering the broader regions in which national parks are located, it will be 

impossible for natural resources and processes to be protected in the face of climate change.  

 

 While the presence of a World Heritage Site (Canadian Rocky Mountain Parks World 

Heritage Site) encompassing two of three parks within the study site may help to encourage climate 

change adaptation, regional planning, and collaboration, the World Heritage Convention does not 

explicitly mandate these actions in World Heritage Sites. Ultimately, parks planners and managers are 

limited to what they have the legal authority to do. Without legislation supporting transboundary 

collaboration for climate change adaptation, parks planners and managers will not be able to use this 

as a tool for climate change adaptation.  

6.1.2 Perceptions and Awareness of Climate Change Impacts 

Although participants were not concerned about the influence of climate change on policy, planning, 

and management over the next ten years, they were felt that climate change was likely to substantially 

alter policy, planning, and management in the long-term (25+ years). This can be attributed to the 

perceived impacts of climate change on their parks in the long- term (see Chapters 5.3.3). While 

many impacts are not anticipated to be very severe over the short-term (10 years), all listed impacts 
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are expected to felt over the long-term (see Chapter 6.1.2). Since the impacts of climate change are 

not anticipated in the short-term, there is a risk that significant changes in policy, planning, and 

management due to climate change will not be experienced until the long-term impacts are well 

underway. This could be severely detrimental to the integrity of these parks, and as such parks 

planners and managers are encouraged to plan for climate change impacts well before they are 

anticipated to be felt.  

6.1.3 Perceived Severity of Climate Change Impacts (Current, Short-, and Long-Term) 

Currently, many climate change impacts are perceived to be not severe, with the exception of the 

spread of the mountain pine beetle; as apparently the impacts are just beginning to be seen, with many 

more changes predicted in coming years (Carroll, et al., 2003; Scott & Suffling, 2000).  Only one 

impact was perceived to be severe at present: changes in the frequency, intensity, severity, or 

magnitude of forest insect outbreaks. This reflects the struggle the parks in the Canadian Rocky 

Mountains are facing with the spread of the mountain pine beetle due to climate change (see Chapter 

2.1.3.6, above).  

 The research found that the respondents feel that as the length of the forecast changes from 

current to short-term and long-term, the perception of the severity of climate change impacts 

increased dramatically. This is consistent with climate change predictions, as outlined in Chapter 2.1, 

above. It is clear that the participants recognize the threat of climate change and how it is likely to 

affect their parks in the coming years.  

 While all parks do some climate change monitoring, it is not under an official climate change 

monitoring program. Key climate change monitoring currently focuses on mountain pine beetle, 

glacial retreat, and water quality. In order to be able to adapt to climate change, parks need to develop 

more formal, in-depth climate change monitoring programs. 

6.1.4 Transboundary Collaboration 

The questionnaires suggest that if there is transboundary collaboration occurring amongst the three 

parks in the case study, not all participants were aware of it. This is particularly concerning, as it is 

difficult to imagine efficient and effective transboundary collaboration occurring in an environment 

where not all employees are aware of it.  

 Transboundary collaboration is currently occurring on a few climate change issues, such as 

the mountain pine beetle and glacier retreat, as outlined in Chapter 5.4, above. However, it is clear 
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that the individual parks are working toward creating their own climate change management 

strategies, and have made this their priority rather than working with the other parks. This can be seen 

in their approach to their climate change goals and visions, as well.  

 While there is minimal transboundary collaboration in active management and planning, the 

parks do share information on climate change. There are many examples of instances of information 

sharing regarding climate change impacts, including: ecosystem change, managerial responses to 

climate change impacts (adaptation), human use of public lands, weather, Mountain Pine Beetle 

(spread and control of), and wildlife (health, migration, reproduction). Sharing information helps the 

parks to be more aware of the extent of the issues, and could give them a chance to prepare for a 

problem before it arrives, as in the case of the mountain pine beetle. 

 Generally, interview participants feel that climate change impacts will trigger cooperation 

amongst the parks within their transboundary region. If the parks can find common ground in their 

mandates, then collaboration is seen as necessary both from a financial and ecological perspective. 

However, parks face challenges in coming to agreement over which issues to give priority to, and 

how to balance their own park‟s needs with the needs of the transboundary region. It is unclear if such 

cooperation can be fulsome unless a much more robust legal regime and overarching regional 

planning policy is put into place.  

 Currently, participants do not agree whether a formal agreement to support climate change 

adaptation amongst Jasper National Park, Mount Robson Provincial Park, and Willmore Wilderness 

Park would provide the support needed for policy and decision making. This is an interesting 

conclusion. While the parks are working together informally where they deem necessary (see Chapter 

5, above), there is little to no legal backing for their collaboration (see Chapter 4, above). Although 

the participants agree they will most likely have to work together to face climate change in the long 

term, they will need to have the legal support to allow them to do so. It is my feeling that a much 

upgraded regional planning process is needed if climate change adaptation is to be tackled effectively. 

 Transboundary collaboration is a complicated undertaking, with many drivers and barriers. 

The following table (Table 6.1) outlines the drivers and barriers to transboundary collaboration for 

climate change in the study area, as outlined by this research‟s participants. 

Table 6.1 Drivers and barriers to transboundary collaboration for climate change adaptation in 

the study area as determined by participants 

Drivers Barriers 
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Information sharing Not enough time or staff 

Greater consistency of management throughout land bases 

through coordinated effort 

Variations in funding, policy, 

priorities, and impacts 

Potential to come up with new & innovative solutions through 

collaboration   

Ability to collaborate on joint initiatives   

Coordinated response to climate change issues   

Greater efficiency   

Improved management of large-ranging species and their 

habitats   

Regional perspective   

Improved communication   

Gain Jurisdictional Support   

 

While the participants outlined notably more drivers than barriers, the outlined barriers present 

significant challenges. In an era of budget constraints, it will be difficult for the parks to be granted 

further funding for transboundary collaboration. This could be especially difficult as the parks will be 

looking for funding that helps across jurisdictions (and thus across funding agencies). This barrier 

could be mitigated by highlighting the long-term savings that may be possible if the parks work 

together and improve efficiencies in climate change adaptation. It will be necessary for the parks 

planners and managers to advocate for transboundary collaboration, encouraging their agencies to 

create complementary policies and priorities, and to allow for increased funding. 

 Participants did not note legislation as a driver or a barrier to transboundary collaboration for 

climate change adaptation. However, parks planners and managers need legislative support to 

participate in transboundary collaboration. Currently, British Columbia Parks is legislatively 

supportive of climate change adaptation, regional planning, and collaboration while Parks Canada and 

Alberta Parks acts are not (see Chapter 4, above).  

 Overall, while it is clear that there is no formal agreement regarding transboundary 

collaboration currently within the study area, the parks do some collaborate on a number of climate 

change issues that span the their transboundary region. There is a likelihood of increased 

transboundary collaboration over the long-term, as more climate change impacts are felt and the need 

for it increases, as long as legislation is changed to support transboundary collaboration for climate 

change adaptation.  
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6.1.5 Importance-Performance Analysis 

The Importance-Performance analysis indicated thirteen of the eighteen attributes must be 

concentrated on: “My agency has a clear mandate on climate change”; “My park has adequate 

researching, monitoring and reporting measures implemented to effectively address climate change”; 

“My park has appropriate park policies in place to adapt to climate change”; “My park has sufficient 

financial resources to adapt to climate change”; “My park has a supportive political environment to 

mitigate and adapt to climate change”; “Research, monitoring and reporting measures within my park 

are time-sensitive (i.e., periodic and conducive to adaptive management)”; “My park has appropriate 

park policies in place to mitigate climate change”; “Activities pertaining to climate change within my 

agency are well-defined and support decision-making at the scale relevant to my park”; “My park 

supports continuous staff training on climate change”; “Climate change is a management priority in 

my park”; “My park communicates effectively the facts, issues, consequences of and solutions to 

climate change”; “My park effectively disseminates information on climate change to a range of users 

and stakeholders”; and “My park develops climate change adaptation strategies with nearby and 

adjacent parks” (see Chapter 5.5.1, above). These attributes are of concerning significance; according 

to the participants, the parks do not have what they need to adapt to climate change: research, support, 

mandates, policies, and financial resources are lacking, yet without these parks will not be able to face 

the challenges ahead. This indicates that there is much work yet to be done on climate change 

planning within the study area. 

 It is particularly interesting to note that the participants ranked the attribute “My park has the 

legal ability to participate in transboundary collaboration” as between “neutral” and “unimportant,” 

suggesting they are not very concerned about the fact that their parks are performing “poorly” on this 

attribute. Given the research findings, it surprising that participants do not put greater importance on 

this very important climate change adaptation tool.  

 The gap analysis indicated attributes that had the largest gap between importance of an issue 

and the parks‟ performance on the issue. The attributes with the largest gaps were: “My agency has a 

clear mandate on climate change” (gap of 2.33); “My park has appropriate park policies in place to 

mitigate climate change” (gap of2.22); “My park has appropriate park policies in place to adapt to 

climate change”; “My park has adequate research, monitoring and reporting measures implemented to 

effectively address climate change” (gap of 2.22); “My park has sufficient financial resources to adapt 

to climate change” (gap of 2.11); and “Activities pertaining to climate change within my agency are 

well-defined and support decision-making at the scale relevant to my park” (gap of 2.11). These 
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attributes are ranked as very important by the research participants, yet the participants recognize that 

there is not enough being done to address them (see Chapter 5.5.2, above). Parks lack key tools for 

adapting to climate change, including mandates, policies, research, monitoring, and reporting 

measures, and financial resources. Without these tools, it will not be possible for parks planners and 

managers to adapt to climate change within and amongst their parks.  

 

6.2 Recommendations 

Based on the research conducted, the following recommendations for parks planners and policy-

makers are: 

1. Alter the Canada National Parks Act and Alberta Parks Act to allow for and encourage 

climate change adaptation, regional planning, and collaboration to be management priorities. 

As discussed in Chapters 4 and 5, above, Parks Canada and Alberta Parks do not have 

sufficient legislation, policies, or management plans for adapting to climate change or 

participating in regional planning and collaboration. As regional planning is a crucial tool for 

climate change adaptation (see Chapters 2.3 and 2.4, above), it is imperative that parks have 

the legal ability to participate.  

2. Strengthen climate change mandates, policies, and programs within individual parks. While 

British Columbia Parks is a leader in including climate change in their laws, policies, and 

management plans, all parks in this research would benefit from strengthened climate change 

mandates, policies, and programs. This would provide them with stronger tools for climate 

change adaptation, allowing them to be better able to adapt to the impacts of climate change 

as they are felt.  

3. Use the designation of the Canadian Rocky Mountain Park World Heritage Site as leverage 

for allowing for climate change adaptation, regional planning, and collaboration within and 

amongst Parks Canada, Alberta Parks, and British Columbia Parks. As discussed in Chapter 

4.4 (above), designated World Heritage Sites must protect their integrity or risk the loss of 

designation of as World Heritage Site. Parks included in World Heritage Sites, such as Jasper 

National Park and Mount Robson Provincial Park in the Canadian Rocky Mountain Parks 

World Heritage Site, should lobby their government agencies to ensure their legislation and 

management plans protect the status of their World Heritage Site. In the case of the Canadian 
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Rocky Mountain Parks World Heritage Site, allowing for transboundary collaboration for 

climate change adaptation is a key strategy for maintaining the integrity of the World 

Heritage Site. 

4. Outline the importance of communication with adjacent parks in management plans. Since 

adjacent parks are likely to experience similar climate change impacts and related 

management problems (see Chapter 2, above), parks gain to benefit by communicating with 

adjacent parks. If one park recognizes a climate change impact appearing in their park, they 

can alter adjacent parks to be on guard for its arrival, allowing for earlier adaptation.  

5. Develop forums for communication on transboundary climate change issues, including 

research and monitoring. Currently, communication on transboundary climate change issues 

occurs on a casual basis (see Chapter 5.4, above). A formalized means of transboundary 

discussions would encourage all parks to participate and would allow for the development of 

reports on the topics discussed to be developed and referenced.  

6. Include transboundary collaboration in budget considerations, as it will likely lead to budget 

savings over the long-term. Working collaboratively spreads the costs of climate change 

adaptation across participating agencies, thus lowering the cost per park (see Chapters 2.3 and 

2.4, above). This could act as an incentive for government bodies to legally allow for, or even 

require, transboundary collaboration.  

6.3 Implementation of Recommendations 

As climate change impacts become more severe over the coming years, parks will need climate 

change adaptation tools. When this occurs, it is anticipated that parks planners and managers, as well 

as agency leaders, will turn to this and other related research for advice on how to proceed. However, 

if parks are equipped with climate change adaptation tools such as transboundary collaboration before 

significant climate change impacts occur, they will be better able to adapt. Therefore, it is important 

to implement the recommendations of this research as soon as possible. A potential avenue for 

disseminating these recommendations is to present the findings directly to the parks planners and 

managers as well as agency leaders.  
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6.4 Research Limitations 

As the parks acts, management plans, and reports are available to the public through the Internet, no 

limitations occurred within the document review aspect of this research. 

 The biggest limitation to the questionnaires conducted for this research is the number of 

participants. While this research provides a case study of transboundary collaboration as a climate 

change adaptation tool, there are simply not enough participants for the research to have statistical 

significance. It was very difficult to find participants for this study, for the following reasons: 

 contact information for potential participants was difficult to find (especially for British 

Columbia Parks);  

 not all potential participants who were contacted responded; and 

 the pool of potential participants was small, based on the number of people working for the 

parks in the study area. 

 One additional limitation to the research occurred during the Importance-Performance 

Analysis. Typically, an Importance-Performance graph will have equal numbers of attributes in each 

quadrant, making clear the priorities for each attribute (see Chapter 3.5, above). Based on the 

distribution of the points, it was not possible to divide the attributes evenly amongst the quadrants 

without skewing the results. In order to prevent skewing the results, the crosshairs were left at the 0,0 

(neutral) point, which allowed for accurate results but did not allow for even distribution amongst the 

four quadrants (see Chapter 5.5, above).  

6.5 Further Research 

The following research would add value to transboundary collaboration for climate change adaptation 

discussions: 

 Take the discussions from this thesis to the agency level. What do the higher-level agency 

officials think is necessary for coping with climate change? Do they see the potential for 

transboundary collaboration in their agency? 

 Expand the research to all of the connected parks and protected areas in the Canadian 

Rockies. What is necessary for transboundary collaboration on such a massive scale? 
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6.6 Conclusion 

Climate change is an issue that parks will face with increasing severity in the coming years. It is vital 

that parks planners and managers develop the necessary tools for adapting to climate change impacts 

in order to minimize negative effects on their parks. 

 Based on the review of the literature, it is clear that transboundary collaboration is seen as a 

potentially effective tool for climate change adaptation (see Chapter 2, above). However, little 

transboundary collaboration is occurring within the study area (see Chapter 5.4, above). There needs 

to be legislation, policies, and plans in place to allow for this to occur, and this is currently lacking in 

two of three parks within the study area (see Chapter 4, above). Parks planners and managers are not 

able to put priority on transboundary collaboration until it is mandated within the management plans. 

The researcher remains hopeful, however, that the parks managers are supportive of transboundary 

collaboration for climate change and believes the parks will use this tool as it becomes increasingly 

necessary over the next 25 years.  
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Appendix B 
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Appendix C 

Mount Robson Provincial Park Use Permit
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Appendix D 

Research Questionnaire 

Transboundary Regional Planning Collaboration for Climate Change: A Case Study of Jasper 

National Park, Mount Robson Provincial Park, and Willmore Wilderness Park. 

This research aims to understand the potential for transboundary collaboration as a tool for climate 

change adaptation in the Canadian Rocky Mountains, using a regional case study. The following 

questions aim to provide context for the case study; to understand the current situation; and to 

understand what protected areas need to adapt to climate change impacts.   

In the case of this research, your region encompasses Jasper National, Mount Robson Provincial, and 

Willmore Wilderness Parks.  Please respond to the questions accordingly; however, any additional 

information regarding collaboration with other protected areas would be valued. Your responses will 

be compiled with the others to determine what is needed for successful transboundary collaboration in 

the region. 

Questionnaire 

Participant Information  

Please answer the following questions to the best of your ability. 

1. Name of Participant:       

2. Title:       

3. Affiliation:       

4. Years with Park:       

5. Phone:       

6. E-mail:       

7. Educational Background: 

 Earth Sciences (e.g., geology, soil science, physical geography, etc.) 

 Natural Sciences (e.g., biology, ecology, zoology, forestry, etc.) 

  Social Sciences (e.g., economics, political science, human geography, resource management, 

 policy, etc.) 

 Planning (e.g., rural, urban, environmental, etc.) 

 Other (please identify):       

8. How would you rate your level of knowledge with respect to climate change? 

3- Average Knowledge 
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Park Information 

9. Does your park have a budget dedicated to climate change? 

 Yes  No   Not sure 

 

10. Does your park employ anyone whose job description includes climate change? 

 Yes  No   Not sure 

 

Perceptions and Awareness of Climate Change Impacts  

How much do you agree with the following statements?  

11. I expect climate change to substantially alter policy, planning, and management in my park over 

the next 10 years. 

3- Neither Agree nor Disagree 

12. I expect climate change to substantially alter policy, planning, and management in my park over 

the next 25 years. 

3- Neither Agree nor Disagree 

Identified Climate Change Impacts, Research, and Monitoring 

13. The following question is designed to examine your opinion on the current and expected severity 

of climate change impacts in your protected area. Please rank the severity of the impacts for each 

issue using the scales provided.  

Climate Change Impact Perceived 

Severity 

(Current) 

Perceived Change in 

Severity (short-term, 

10 years) 

Perceived Change in 

Severity (long term, 

25+ years) 

Changes in phenology Not Severe No Change No Change 

Changes in physiography 

(e.g., glacial extent, 

erosion) 

Not Severe No Change No Change 

Changes in water quantity Not Severe No Change No Change 

Changes in water quality Not Severe No Change No Change 

Changes in the frequency, 

intensity, severity, or 

magnitude of forest fires 

Not Severe No Change No Change 
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Changes in the frequency, 

intensity, severity, or 

magnitude of forest insect 

outbreaks 

Not Severe No Change No Change 

Change in forest cover 

type 

Not Severe No Change No Change 

Changes in treeline Not Severe No Change No Change 

Changes in wildlife 

species abundance, 

movement, and ranges 

Not Severe No Change No Change 

Changes in abundance and 

ranges of invasive species 

Not Severe No Change No Change 

Changes in land values 

and land use options 

Not Severe No Change No Change 

Changes in tourism/ 

recreation/ visitation 

Not Severe No Change No Change 

Change in length of winter 

road season 

Not Severe No Change No Change 

Changes in economic 

opportunities in local and 

adjacent communities 

Not Severe No Change No Change 

Other (please explain): 

      

Not Severe No Change No Change 

Other (please 

explain):      

Not Severe No Change No Change 

Other (please 

explain):      

Not Severe No Change No Change 

 

14.  Is your park considering any response to adapt or mitigate to any of the identified climate change 

related impacts in your transboundary region in question 13 (e.g., further research or implementation 

of adaptation measures)? 

 Yes (unilateral)   Yes (cooperative)   No  Not Sure 
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Please explain:  

      

15. a) Does your park have a climate change monitoring program? 

 Yes  No 

b) If yes, are monitoring programs coordinated between your park and other parks in the 

transboundary region? 

 Yes  No  

Please explain: 

      

16. Have there been any climate change discussions amongst land management agencies in your 

transboundary region (e.g., workshops, strategic/expert meetings, etc)? 

 Yes  No    Not sure 

Please identify: 

      

17. a) Do the three parks within your transboundary region currently share information on climate 

change? 

 Yes  No    Not sure  

b) If yes, please identify the types of information being shared: 

 Strategies to reduce or slow climate change impacts (mitigation) 

 Managerial responses to climate change impacts (adaptation) 

 Human use of public lands 

 Weather 

 Climate 

 Water resources (changes in supply) 

 Pine Beetle (spread and control of) 

 Wildlife (health, migration, reproduction) 

 Ecosystem change 

 Other (please explain):       

 

18. Do protected areas within your transboundary region have a common goal or vision with respect 

to climate change adaptation?  

 Yes  No    Not sure  
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Please explain: 

       

19. What are the potential advantages of transboundary collaboration with respect to climate change 

in your region? 

      

20. What are the potential disadvantages associated with transboundary collaboration with respect to 

climate change in your region? 

      

21. Overall, will climate change related impacts and events trigger cooperation or conflict in terms of 

policy development in your transboundary region? You may choose more than one answer if 

necessary; please provide an explanation below. 

 Cooperation  Conflict   Not Sure 

Please explain: 

      

22. Would a formal agreement to support climate change adaptation amongst Jasper National, Mount 

Robson Provincial, and Willmore Wilderness Parks provide the support needed for policy and 

decision-making? 

  Yes  No  Not Sure 

Importance-Performance Analysis of Park Management  

23. Please complete the following table using the 5-point scales provided. The importance column 

asks how  important an issue is to the park in which you work, in your opinion, with the scale ranging 

from very  unimportant (-2), unimportant (-1), neutral (0), important (+1), to very  important (+2). 

The performance column asks how the park you work for is performing on this issue, from very 

poorly (-2), poorly (-1), neutral (0), well (+1), very well (+2). 

How important is the following issue to the park in which you work? (Importance) 

How well is park management performing on this issue? (Performance) 

 Importance Performance 

My agency has a clear mandate on 

climate change. 

 0   Neutral   0  Neutral 

Activities pertaining to climate change 

within my agency are well-defined 

and support decision-making at the 

 0   Neutral   0  Neutral 



 

 97 

scale relevant to my park. 

My park has a supportive political 

environment to mitigate and adapt to 

climate change. 

 0   Neutral   0  Neutral 

Climate change is a management 

priority in my park. 

 0   Neutral   0  Neutral 

   

My park has appropriate park policies 

in place to mitigate climate change. 

 0   Neutral   0  Neutral 

My park has appropriate park policies 

in place to adapt to climate change. 

 0   Neutral   0  Neutral 

My park‟s human resources policies 

allow staff to be innovative and 

adaptive in the development of 

climate change response strategies. 

 0   Neutral   0  Neutral 

   

My park has sufficient financial 

resources to adapt to climate change. 

 0   Neutral   0  Neutral 

My park has adequate staff to 

effectively address climate change 

(i.e., staff are educated to the levels 

required). 

 0   Neutral   0  Neutral 

My park supports continuous staff 

training on climate change. 

 0   Neutral   0  Neutral 

   

My park has adequate research, 

monitoring and reporting measures 

implemented to effectively address 

climate change. 

 0   Neutral   0  Neutral 

Research, monitoring and reporting 

measures within my park are time-

 0   Neutral   0  Neutral 
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sensitive (i.e., periodic and conducive 

to adaptive management). 

   

My park communicates effectively the 

facts, issues, consequences of and 

solutions to climate change. 

 0   Neutral   0  Neutral 

My park is transparent in its climate 

change operations and process (i.e., 

climate change outputs are made 

available to outside sources). 

 0   Neutral   0  Neutral 

My park effectively disseminates 

information on climate change to a 

range of users and stakeholders. 

 0   Neutral   0  Neutral 

   

My park has the legal ability to 

participate in transboundary 

collaboration. 

 0   Neutral   0  Neutral 

My park considers its role in the 

Greater Yellowhead Ecosystem when 

making management decisions for 

climate change. 

 0   Neutral   0  Neutral 

My park develops climate change 

adaptation strategies with nearby and 

adjacent parks. 

 0   Neutral   0  Neutral 

 

Please provide any comments you have in regards to the issues addressed above. In addition, if you 

feel an important issue has been missed, please include it here and provide an explanation.  

      

Additional Information 

Please provide any additional information or comments as you feel would be beneficial to this 

research. 
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