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Preface 
 
A Strategic Plan for Biodiversity was adopted in 2010 at the Conference of the Parties for the Convention 
on Biological Diversity (CBD). Canada, the European Community, and another 195 member states are 
Parties to the CBD. The plan includes 20 biodiversity targets, known as the Aichi Targets, to be achieved 
by 2020 in order to reverse the global decline of biodiversity. Aichi Target 11 focuses on the conservation 
of biological diversity through protected areas and other measures. Aichi Target 11 states, 

 
By 2020, at least 17 per cent of terrestrial and inland water areas and 10 per cent of coastal 
and marine areas, especially areas of importance for biodiversity and ecosystem services, 
are conserved through effectively and equitably managed, ecologically representative and 
well-connected systems of protected areas and other effective area-based conservation 
measures, and integrated into the wider landscape and seascape. 

 
Parties were urged to develop their own national targets in support of the strategic plan using Aichi 
targets as a guide. In 2015, Canada adopted the “2020 Biodiversity Goals and Targets for Canada,” a set 
of 19 targets covering issues such as species at risk, sustainable forestry, connecting Canadians to nature, 
and others. The first of these 19 targets (henceforth called Canada Target 1), which is aligned with the 
numeric component of Aichi Target 11, states, 

 
By 2020, at least 17% of terrestrial areas and inland waters, and 10% of coastal and marine 
areas of Canada, are conserved through networks of protected areas and other effective 
area-based measures. 

 
While Canada Target 1 does not include the qualitative elements of Aichi Target 11 (“...especially areas 
of importance for biodiversity and ecosystem services, are conserved through effectively and equitably 
managed, ecologically representative and well-connected systems of protected areas and other effective 
area-based conservation measures, and integrated into the wider landscape and seascape”), jurisdictions 
are encouraged to consider these elements in the formulation of strategies. Given the differences in 
conservation, management and governance issues in terrestrial versus marine regions, and the 
differences in the quantitative targets, the Government of Canada has developed separate processes for 
terrestrial areas and inland waters versus coastal and marine areas.  
 
On April 11, 2016, for the terrestrial areas and inland waters component, federal, provincial, and 
territorial (FPT) Deputy Ministers responsible for parks agreed to establish a national steering committee 
through the Canadian Parks Council (CPC) to develop a pathway that will outline how jurisdictions could 
contribute to Canada Target 1. This National Steering Committee, as a major component of its Pathway 
to Canada Target 1, established a set of Expert Task Teams to provide information and analysis on each 
qualitative element to assist in the development of guidance for achieving Canada Target 1. The Expert 
Task Teams, which represent each of the qualitative elements, are focused on the following:  
 

1. Defining protected areas and other effective area-based conservation measures 
2. Equitable management from a local community perspective 
3. Ecological representation 
4. Management effectiveness 
5. Areas important for biodiversity and ecological services 
6. Connecting conservation areas and integrating into landscapes 
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The Expert Task Teams’ objective is to produce a discussion paper that researches, assesses and 
summarizes existing information related to each element and its application to the establishment and 
management of protected area networks for the conservation of biodiversity. More specifically, the 
National Steering Committee has tasked Expert Task Teams to undertake the following with respect to 
each of the qualitative elements: 1. Research, assess, and summarize existing guidance (paying attention 
to divergent views where appropriate), 2. Identify options with an analysis of pros and cons related to 
criteria, best practices, and indicators for measuring progress, and 3. Identify potential issues for 
consideration in applying the qualitative element to Canada Target 1.  
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Summary 
 
The implementation of a well-connected protected and conservation areas network at the landscape 
scale is often recommended to counter the impacts of ecosystem fragmentation and climate change. For 
the purpose of the discussion paper, we defined a “landscape” as a “socio-ecological system that consists 
of natural and/or human-modified ecosystems, and which is influenced by distinct ecological, historical, 
economic and socio-cultural processes and activities” (Denier et al. 2015). In the first part of this working 
document, we present the main concepts related to connectivity, as well as some examples of indicators 
that could be used to assess the degree of connexion between protected and conservation areas at 
national, regional and local scales. In the second part of the document, we explain how the integration of 
protected and conservation areas in an ecoregional approach is essential to the success of the Canada 
Target 1. Achieving the implementation of an integrated protected and conservation areas network 
requires considering ecological, economical and social dimensions. We present the main principles of 
integrated landscape management and some case studies of national parks in Canada and other 
countries in which these principles were applied with success. We also present different approaches that 
could be used to assess the level of integration of protected and conservation areas within a landscape. 
 
The indicators and approaches presented in the document could be used to assess the connectivity and 
integration of the actual protected and conservation areas as well as to evaluate how a new area could 
contribute to the consolidation of the conservation network in Canada. The landscape connectivity and 
integration in protected and conservation areas task team identified the following list of actions that 
could be part of a national strategy to meet Target 1:  
 
1) Use structural connectivity indicators at the national scale to evaluate the current network and to 

plan for new protected and conservation areas; 
2) Elaborate functional connectivity indicators for a list of 4-6 focal species to establish management 

targets at regional and local scale; 
3) Establish strategies and plans to manage the unwanted side-effects of connectivity improvement; 
4) Seize any opportunities to align conservation initiatives accross provincial and territories borders and 

with those implemented by the United States; 
5) Create and implement categories of protected areas that include local communities within their 

boundaries and promote sustainable use of natural resources; 
6) Integrate conservation needs at different spatial scales (local, provincial, national) in any major land 

management plans; 
7) Simplify the integrated planning and management process; 
8) Establish a Secretariat that would lead the planification of connectivity between provinces and at 

international level; 
9) Implement regional land planning and the integration of protected areas into the landscape by 

establishing a territorial charter for stakeholders. 
 
  



 

v 
 

Members of the working group 
 

 David Boivin, working group co-chair, Environment and Climate Change Canada 
 Claude Samson, working group co-chair, Parks Canada 
 François Brassard, Quebec Department of Sustainable Development, the Environment and the 

Fight Against Climate Change (MDDELCC) 
 René Charest, Société des établissements de plein air du Québec (Sépaq) 
 Marie-Ève Deshaies, writer 

  



 

vi 
 

Table of contents 
 
Preface ............................................................................................................................................................ ii 
Summary ....................................................................................................................................................... iv 
Members of the working group ..................................................................................................................... v 
Introduction ................................................................................................................................................... 1 
1. Landscape connectivity in protected areas and conservation areas ...................................................... 2 

1.1. Concepts and definitions ............................................................................................................... 2 
1.1.1. Biodiversity and its components ........................................................................................... 2 
1.1.2. Structural and functional connectivity .................................................................................. 2 
1.1.3. Population dynamics ............................................................................................................. 4 

1.2. Approaches for measuring connectivity ....................................................................................... 4 
1.2.1 Spatial-scale issue: national, regional, local .......................................................................... 4 
1.2.2 National scale: indicators of structural connectivity ............................................................. 5 
1.2.3 Local and regional scale: indicators of functional connectivity in the terrestrial and aquatic 
environments ...................................................................................................................................... 11 

Selection criteria for focal species ................................................................................................... 11 
Baseline thresholds in relation to species’ ability to move and meet their life cycle needs .......... 12 
Validation of functional connectivity assessment ........................................................................... 13 

2. Integration of protected areas and conservation areas in the landscape ............................................ 16 
2.1 Concepts and definitions ............................................................................................................. 17 

2.1.1 What is a protected area or conservation area that is “integrated” in the landscape? ..... 17 
2.2 Theories underlying integration .................................................................................................. 17 

2.2.1 Ten principles of the landscape approach .......................................................................... 17 
2.2.2 Five elements of integrated landscape management (management cycle) ....................... 19 
2.2.3 Recurring issues during the implementation of integration processes .............................. 20 

2.3 Examples of protected and conservation areas that are experimenting with landscape 
integration ............................................................................................................................................... 21 

2.3.1 Riding Mountain National Park of Canada, Manitoba, Canada........................................... 21 
2.3.2 Cévennes National Park, France .......................................................................................... 23 
2.3.3 Adirondack Park, New York, United States ......................................................................... 26 

2.4 Approaches to measure the degree and effectiveness of integration of protected areas and 
conservation areas in the landscape ....................................................................................................... 26 

2.4.1 Assess the current degree and effectiveness of integration in the landscape ................... 26 
 Option 1 – Assess the degree of integration ........................................................................... 27 
 Option 2 – Assess the effectiveness of integration ................................................................. 27 
 Option 3 (combines options 1 and 2) - Assess the degree and effectiveness of integration .. 27 

2.4.2 Assess the potential degree and effectiveness of integration (for prospective purposes) 28 
3. Suggested list of actions for a national strategy ................................................................................... 29 

3.1 Use structural connectivity indicators at the national scale to evaluate the current network and 
to plan for new protected and conservation areas ................................................................................. 29 
3.2 Elaborate functional connectivity indicators for a list of 4-6 focal species to establish 
management targets at regional and local scale .................................................................................... 29 
3.3 Establish strategies and plans to manage the unwanted side-effects of connectivity 
improvement ........................................................................................................................................... 30 
3.4 Seize any opportunities to align conservation initiatives accross provincial and territories 
borders and with those implemented by the United States ................................................................... 30 



 

vii 
 

3.5 Create and implement categories of protected areas that include local communities within 
their boundaries and promote sustainable use of natural resources ..................................................... 31 
3.6 Integrate conservation needs at different spatial scales (local, provincial, national) in any major 
land management plan ........................................................................................................................... 32 
3.7 Simplify the integrated planning and management process ...................................................... 32 
3.8 Establish a Secretariat that would lead the planification of connectivity between provinces and 
at international level ............................................................................................................................... 32 
3.9 Implement regional land planning and the integration of protected areas into the landscape by 
establishing a territorial charter for stakeholders .................................................................................. 32 

Conclusion ................................................................................................................................................... 33 
References ................................................................................................................................................... 34 
 
Liste des figures 
 
Figure 1. Ecological landscape elements to be considered in assessing the connectivity of a network of 
protected areas ............................................................................................................................................. 3 
Figure 2. Percentage of protected connected lands for all the terrestrial ecoregions in the world (average 
dispersal distance of 10 km) .......................................................................................................................... 6 
Figure 3. Composite corridor value among central protected areas ............................................................ 7 
Figure 4. Structural connectivity assessment in the Prairie Ecozone in Canada ........................................... 8 
Figure 5. A) Climate connectivity success or failure without corridors; B) Climate connectivity success or 
failure with corridors; C) Improvement in connectivity with corridors ...................................................... 10 
Figure 6. Aerial image of Riding Mountain National Park, Manitoba, Canada ........................................... 23 
Figure 7. Cévennes National Park, France ................................................................................................... 25 
 
Liste des tableaux 
Table 1. Selection criteria for focal species ................................................................................................. 11 
Table 2. Descriptive summary of the principles guiding the landscape approach...................................... 18 
Table 3. Descriptive summary of the elements of integrated landscape management ............................. 19 
 



 

1 
 

Introduction 
 
It is widely recognized that the current protected areas are insufficient to meet the needs of many 
species, largely because of peripheral human activities, which cause habitat fragmentation and force 
species to live in populations that are more and more isolated from one another (Ament et al. 2014). The 
risk that a species will disappear from a protected area increases exponentially with the degree of 
isolation. Thus, the majority of protected areas are struggling to fulfill their role of protecting biodiversity 
and ecological processes because their area is too small and they are becoming increasingly isolated 
(Groom et al. 2006; Ament et al. 2014). 
 
Moreover, the viability of species in protected areas will be further imperilled by climate change, which 
will modify environmental conditions in those areas. Climate change could impact biodiversity 
conservation, acting as a major threat in many regions (Thomas et al. 2004). Some impacts related to 
geographical range shifts, phenological changes, and changes in species’ abundances have been 
demonstrated in Canada (Coristine and Kerr, 2011). Because the habitats of many species only exist 
within a relatively narrow band of climate, populations that don’t move fast enough to find suitable 
conditions are expected to disappear (Coristine and Kerr, 2011). 
 
In that context, protected areas must be connected to form ecological networks in order to allow 
connections between populations and most importantly to facilitate species mobility toward suitable 
climate conditions. . The ability to migrate is essential to enable species to respond to the climate change 
impacts on their habitat (Berteaux et al. 2010, 2014). As Rudnick et al. (2012) pointed out, the 
“interaction between land use and natural systems affects not only biodiversity but also human 
livelihoods” (p. 18), and maintaining adequate landscape connectivity is one of the primary adaptation 
strategies for biological conservation.  
 
For the purposes of this working document, we have adopted Denier et al.’s (2015) definition of a 
landscape, i.e. “A landscape is a socio-ecological system that consists of natural and/or human-modified 
ecosystems, and which is influenced by distinct ecological, historical, economic and socio-cultural 
processes and activities.” This definition makes it clear that creating and maintaining a network of 
connected protected areas in a managed landscape must be based on an approach that integrates 
multiple ecological, social and economic factors and integrates as well the major drivers and influences 
of biodiversity loss, like climate change. 
 
To ensure successful implementation of such a network, stakeholders must collaborate on conservation 
projects to ensure that all regions involved are sustainably developed. An effective integrated approach 
to landscape management must therefore simultaneously consider the ecological, economic and social 
dimensions. 
This working document presents approaches that could be used to assess connectivity in Canada’s 
network of protected areas and conservation areas. It sets out the most salient and pertinent concepts 
and definitions that are useful in relating connectivity to integration, proposes approaches to developing 
indicators for measuring current and potential protected areas’ contribution to Canada’s conservation 
network, and suggests a list of actions for a national strategy.  
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1. Landscape connectivity in protected areas and conservation areas 
 
Protected areas are recognized for their contribution to reducing global biodiversity loss (Ervin et al. 
2010; Rudnick et al. 2012),, but these areas face as well numerous issues, notably climate change, 
invasive species and fragmentation of natural ecosystems resulting from increasing urbanization and the 
growing demand for natural resources (Ervin et al. 2010). 
 
Improving landscape connectivity is often suggested to reduce climate change impacts and limit the risks 
of species extinctions (Rudnick et al. 2012). When a network of protected areas is being extended and 
consolidated, conservation priority should be given to regions with low climate change vulnerability 
(“climate refugia”) and areas that have the potential to improve connectivity between past and future 
climates, such as climate corridors for wildlife (Coristine et al. 2016; McGuire et al. 2016). Conservation 
should place a priority on areas susceptible to climate change in order to provide habitats for species to 
move or to even create more resilient habitats in place. 
 
This section defines connectivity concepts and presents some examples of indicators for measuring the 
degree of connectivity between protected areas and conservation areas on the national, regional and 
local scales. 
 
1.1. Concepts and definitions 
 

1.1.1. Biodiversity and its components 
 
Biological diversity is defined by the UN as “the variability among living organisms from all sources 
including, inter alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes of 
which they are part: this includes diversity within species, between species and of ecosystems” (United 
Nations 1992).  
 
At the landscape scale, ecosystems are heterogeneous areas of land, lakes and waterways, together with 
the species that live within them, that support numerous ecosystem services such as air and water 
purification, pollination, seed dispersal, climate regulation, etc. These services contribute to the well-
being of human communities (Limoges 2009). 
 

1.1.2. Structural and functional connectivity 
 
There are two types of connectivity. Structural connectivity is the degree of connection between 
patches of a given type of environment, independent of species’ needs (Collinge and Forman 1998, from 
Ervin et al. 2010). Functional connectivity is a landscape’s capacity to facilitate the movement of species 
and provide ongoing support for the ecological processes of an ecosystem (Tischendorf and Fahrig 2000).  
 
The structural elements involved in the connectivity of a landscape are as follows (Ervin et al. 2010, 
Palomo et al. 2014; see Figure 1):  

 The matrix is the larger area of landscape that contains the patches of land and the waterways 
and waterbodies that are part of the same hydrographic network. In the context of Objective 1, 
the matrix is composed of both protected and unprotected land.  

 Patches are, in the context of Objective 1, piece of lands that make up the network of protected 
and conservation areas managed by various stakeholders. 
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 Corridors are connecting pieces of land or waterways (with or without their riparian buffers) that 
adjoin larger protected areas or natural habitats. A corridor can also be made up of “stepping 
stones”: a series of small patches that are close enough together to enable organisms to move 
through the landscape. Corridors are distinct from the rest of the matrix; their role is to link the 
patches. 

 Buffer zones are areas of land surrounding patches, protected or conservation areas, or 
corridors. In buffer zones, human activities are regulated to reduce their impacts on biodiversity. 
 

The landscape, including patches, corridors (terrestrial or aquatic), buffer zones and the matrix that 
surrounds them, must be considered at different scales , ecoregion, ecozone, watershed), depending on 
the objectives set and the context of stressors and extinction drivers present within the local-regional 
landscape. 
 

 
 

Figure 1. Ecological landscape elements to be considered in assessing the connectivity of a network of 
protected areas 
Source: Adapted from Palomo et al. (2014) 
 
Structural connectivity is simpler to measure because it only requires measuring the links between the 
patches. However, a landscape with good structural connectivity may have poor functional connectivity 
because it impedes the movement of some species (Tischendorf and Fahrig 2000). Functional 
connectivity is determined by various factors: the distance between the patches and the nature of the 
matrix separating them, habitat quality in the patches, and the presence of corridors that facilitate 
movement (Hilty et al. 2006). Landscape connectivity can be improved by creating buffer zones, but their 
effectiveness depends heavily on how well accepted they are by local communities (Mehring and Stoll-
Kleemann 2011; Ahmad et al. 2013). 
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Analysis of structural connectivity may be appropriate at very large scales, such as the continental scale. 
However, conservation planning at local and regional scales may require an integration of both 
functional and structural analysis (Ervin et al. 2010). 
 

1.1.3. Population dynamics 
 
Assessment of a species’ persistence in a landscape requires consideration of the factors that influence 
its large-scale distribution and its abundance at a more local scale. For any given species, a 
metapopulation is made up of a collection of subpopulations which are relatively isolated from each 
other, but which may be connected occasionally when some individuals move among them (Levin 1969, 
Hilty et al. 2006; Groom et al. 2006; Primack 2012). 
 
Management actions that determine species persistence in a landscape include the following (Anderson 
and Jenkins 2006, from Ervin et al. 2010; Anderson et al. 2012): 

 Maintaining a minimum viable population; 
 Protecting source habitats (habitats where the birth rate is higher than the death rate); 
 Reducing sink habitats (habitats where the death rate ishigher than the birth rate); 
 Creating buffer zones and corridors to mitigate impacts of environmental changes; 
 A well connected diversity of habitats (in close proximity) to allow wildlife to migrate to more 

suitable habitat as climate patterns change. 
 

The viability of a species will depend on its ability to move in a landscape, especially in a period of 

changing climate, where species must migrate to find other suitable habitat. For that reason, it is 

important to be able to measure the degree of connectivity required between ecosystems to ensure the 

viability of the population or metapopulation. 

 
1.2. Approaches for measuring connectivity 
 

1.2.1 Spatial-scale issue: national, regional, local 
 
Connectivity can be measured at several scales. Although measuring connectivity at the national scale 
would make it possible to assess the achievement of a Canadian biodiversity conservation objective, it is 
very difficult to develop indicators of functional connectivity that are effective at that scale. Indeed, 
every region differs in terms of species, ecological processes and regional development challenges. 
Functional connectivity, which is based in particular on the life-history requirements and characteristics 
of individual species, cannot easily be measured in the same manner from one side of the country to the 
other. For this reason, functional connectivity should be measured mainly at a smaller scale, that is, at 
the regional or local scale. Structural connectivity can be assessed more broadly, without considering the 
specific needs of species; however, this makes it more difficult to set management targets for 
connectivity at the national scale.  
 
The scales at which terrestrial connectivity is analyzed differ from those applied to aquatic connectivity. 
Whereas terrestrial connectivity depends on the spatial distribution of habitat patches, aquatic 
connectivity is tied to the hydrological characteristics of each watershed. By definition, a hydrographic 
network consists essentially of linkages enabling the flow of water. Aquatic organisms have habitat 
needs and movement abilities which are more or less adapted to this context depending on the nature 
and attributes of the different linkages. The assessment of aquatic habitat connectivity requires 
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identification of sectors where there are constraints on the passage of species or the maintenance of 
ecological functions within a watershed. The delineation of a watershed is determined by its level in the 
hydrographic network (i.e. primary, secondary, tertiary, etc.), whose area varies from region to region. In 
addition, the country has many major watersheds, each of which represents a collection of distinct 
terrestrial and aquatic ecosystems. All of these factors justify the analysis of aquatic connectivity at a 
regional or local scale rather than at a national scale.  
 
Given the interdependence between terrestrial and aquatic environments, dividing up the watershed (or 
one of its subunits) would make it possible to delineate common areas of analysis for terrestrial and 
aquatic connectivity.  Moreover, water and forest management stakeholders have for a number of years 
been recommending the adoption of a watershed-based approach in order to promote integrated land 
management (Commission d’étude sur la gestion de la forêt publique québécoise 2004). Since integrated 
landscape management involves considering both the forest and aquatic ecosystems in a given territory, 
the selection of a scale common to both types of environment would facilitate analysis. However, the 
majority of decisions made in the context of integrated watershed-based management are aimed above 
all at protecting the availability and quality of water resources and aquatic habitat, and rarely at 
promoting the connectivity of the terrestrial environment. At present, an approach aimed at integrating 
both terrestrial and aquatic connectivity would require specific collaboration agreements. 
 

1.2.2 National scale: indicators of structural connectivity 
 
Many indicators of structural connectivity are described in the literature, including three developed 
recently for the terrestrial environment: the ProtConn indicator developed by Saura et al. (2017), the 
composite corridor value indicator derived from the work of Belote et al. (2016), and the climate 
connectivity indicator developed by McGuire et al. (2016). 
 
 ProtConn 
The ProtConn indicator measures connectivity by quantifying the percentage of land covered by 
protected areas that are connected. Protected area coverage is measured in a given region based on 
three components of connectivity: organisms’ dispersal ability within protected areas, unprotected areas 
and “transboundary” land. 
 
Saura et al. (2017) used this indicator to measure the connectivity of the protected area networks in all 
terrestrial ecoregions of the world in 2016 (Figure 2). The authors considered a protected area to be 
adequately connected if it was located within a distance of 1 to 100 km from another protected area, 
which encompasses the dispersal ability of a majority of terrestrial vertebrates. They found that 9.3% of 
the world is covered by protected connected areas  for a reference dispersal distance of 10 km; the 
proportion would increase to 11.7% for a dispersal distance of 100 km. Connectivity appears to vary 
across ecoregions, and the authors emphasized that even with global protected area coverage of 14.7% 
in 2016, not all of the protected areas contributed effectively to biodiversity maintenance, because a 
significant percentage of them were not well connected to the protected area system. Efforts to increase 
the area of these lands would only be partially successful in ensuring connectivity.  
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Figure 2. Percentage of protected connected lands for all the terrestrial ecoregions in the world 
(average dispersal distance of 10 km) 
Source: Saura et al. (2017) 
 
 Composite corridor value  
This indicator developed by Belote et al. (2016) is based on identifying the most natural corridors (i.e. the 
least altered by human activity) between large protected areas. It harnesses the results from multiple 
connectivity models in order to develop a composite map of the corridors between protected areas and 
to identify the least “costly” corridors (i.e. those offering the least resistance to or cost of movement) 
among the protected areas. The Linkage Mapper tool was used to integrate core conservation areas 
consisting of one or more protected areas having a total minimum area of 40.5 km² as well as 
parameters describing a resistance surface, i.e. a mapped index reflecting “cost” of movement. This 
mapping tool is an application of the circuit theory (McRae 2006; McRae et al. 2008), and use algorithms 
developed to model connectivity across electrical networks that could be adapted to model genetic 
connectivity across landscapes. As McRae et al. (2008) pointed out, “resistance, current, and voltage 
calculated across graphs or raster grids can be related to ecological processes (such as individual 
movement and gene flow) that occur across large population networks or landscapes”. This theory has 
been applied in many areas using other mapping tools, such as CircuitScape for instance (see the review 
presented by McRae et al. 2016). 
 
An analysis of connectivity with this indicator was conducted for the United States (Figure 3), leading to 
the identification of portions of land outside of the existing protected areas that have significant 
potential as corridors and could be integrated into the national network of protected areas to support 
connectivity. This type of analysis can also be carried out by considering smaller areas of land between 
protected areas, as a function of variable maximum distances between protected areas. The main 
advantage of this indicator is that it can be used to guide decision making about parcels of land that are 
the most likely to support connectivity between protected areas. 
 
A similar approach was recently used to evaluate the structural connectivity as part of a general 
conservation values assessment in the various ecozone in Southern Canada (Nature Conservancy 2017). 
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In this case, three spatial scales were considered, from continental to local. The input parameters 
changed according to the scale, with the size of the protected areas varying from 100 to 10 000 ha, and 
maximum dispersal distance varying from 75 to 300 km. The results of these three analyses were 
combined to identify potential area of connectivity (see figure 4 for the results obtained in the Prairie 
Ecozone). 
 

 
Figure 3. Composite corridor value among central protected areas 
Source: Belote et al. (2016) 
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Figure 4. Structural connectivity assessment in the Prairie Ecozone in Canada 
Source: Nature Conservancy of Canada (2017) 
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 Climate connectivity indicator 
The climate connectivity indicator developed by McGuire et al. (2016) measures the influence of the 
structural connectivity of natural land areas on species’ ability to traverse climate gradients in search of 
suitable habitat in response to climate change. Integration of climate change effects in connectivity 
assessment is relatively recent. Other approaches have been proposed notably by Coristine et al. (2016), 
but these approaches can be more complex than the following one described. 
 
The indicator, which considers temperature changes between the current temperature (1950–2000) and 
temperature projections from climate scenarios (2050–2099), assesses a population’s ability to move 
among natural patches always toward a patch with cooler temperatures than the origin patch. This 
approach results in the identification of a network of climate-gradient corridors with the potential to link 
patches separated by up to 100 km of human-impacted land. The corridors were analyzed using two 
criteria: their cumulative resistance, i.e. the sum of the costs associated with movement between 
corridors to reach the cool destination patch, and their efficiency, i.e. the cumulative resistance per 
kilometer of corridors. 
 
With this approach, the authors found that, for the contiguous United States (see Error! Reference 
source not found.), the proportion of natural land areas with sufficient climate connectivity varied 
between 41% and 65% depending on the criteria applied, and there was a significant difference between 
the western and eastern United States. Natural land areas that successfully achieve climate connectivity 
with adjacent natural patches with or without corridors can also be mapped. 
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Figure 5. A) Climate connectivity success or failure without corridors; B) Climate connectivity success 
or failure with corridors; C) Improvement in connectivity with corridors 
Source: McGuire et al. (2016) 
(A and B) Red to orange indicates failure; Blue indicates success. 
(C) Blue: connectivity success with adjacent areas of land only (without corridor); Yellow: connectivity success with 
corridors; Orange: connectivity success not expected. 

C 
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1.2.3 Local and regional scale: indicators of functional connectivity in the terrestrial and 
aquatic environments 

 
Although based on the best available knowledge, indicators of structural connectivity among protected 
areas and conservation areas cannot predict which species will benefit from the measured level of 
connectivity. For this reason, the analysis of functional connectivity, which is based on the ability of 
“focal” species to move across the landscape, should be used to validate whether measures 
implemented to promote connectivity meet conservation objectives at the local and regional scale. A 
focal species is a terrestrial, avian or aquatic species whose habitat needs can be used to guide the 
selection of management targets for a given area. 
 
Selecting the right set of focal species to assess functional connectivity is critical. Avian species for 
instance tend to perceive connectivity differently than terrestrial species. Species also have different 
habitat needs, dispersal habilities and tolerance to habitat fragmentation and climate change. The main 
criteria that can be used to select a certain number of species are presented below. The way to define 
habitat conditions suitable for maintaining these species is defined afterward. Finally, we propose to 
apply adaptive management principles with the implementation of monitoring projects. These studies 
will validate whether focal species use corridors and are maintained in the different protected patches, 
and will help adjust conservation targets and actions if necessary. 
 

Selection criteria for focal species 

 
We identified eight criteria to guide the selection of a focal species (Table 1). Some weighting factors 
could be given tho these factors according to the context of management issues. The chosen species 
should correspond to one or many criteria, and in particular considering the climate tolerance of species. 
 
Table 1. Selection criteria for focal species 

Criteria References 

Habitat needs  
 High area requirements in terms of habitat for foraging, shelter and reproduction 
 Preference for relatively unfragmented habitat 
 Requirements in terms of a large homogeneous or continuous habitat area or a 

variety of interconnected habitats 
 Requirements in terms of specific natural elements (e.g. a den or a hibernation 

site) 

Hilty et al. 2006; 
Coppolillo et al. 
2004 

Dispersal ability  
Capacity of the species to traverse unsuitable habitat over a certain distance 

Hilty et al. 2006; 
Coppolillo et al. 
2004 ; Coristine 
et al. 2016; 

Sensitivity to human activity 
 Low tolerance of human activity (e.g. noise, air/water/soil pollution, light, forest 

management); 
 Low human tolerance for some species (e.g. large predators) 

Hilty et al. 2006; 
Coppolillo et al. 
2004; Bujold 
2013 

Sociability and behavioural factors 
 Intraspecific and interspecific relationships: mutualistic, antagonistic, species 

whose movements depend on the population density found in habitat fragments 
 Avoidance of human-impacted areas of land 

Hilty et al. 2006 
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Physical constraints 
 Physical ability to move (e.g. amphibians and reptiles vs. birds) 

Hilty et al. 2006 

Functionality 
 Important ecological influence on the structure and function of natural 

ecosystems (e.g. wetlands created by beavers, control of the abundance and the 
composition of prey communities by predators) 

 Climate influence on hydrologic regimes and likelihood of no-analogue 
communites 

Coppolillo et al. 
2004 

Socio-economic significance 
 Species of cultural value 
 Economic value 

Coppolillo et al. 
2004; Bujold 
2013 

Breadth of climate tolerance 
 Species with narrow climate tolerance will be most affected by climate change 

and can be used as the rate limiting factor (By contrast, a species with broad 
climate tolerance will be less affected by climate change and less likely to 
encompass climate tolerance limits of other species (in other words a focus on 
broad climate tolerance species will limit benefit to other biodiversity).) 

Coristine et al. 
2014 

Species at risk 
 Threatened or vulnerable species 
 Projected changes to distributions arising from climate change 
 Changes to climates for vulnerable and threatened species 

Bujold 2013; 
Coristine et al. 
in prep  

 

Baseline thresholds in relation to species’ ability to move and meet their life cycle needs 

 
A landscape capable of maintaining focal species must be able to meet their habitat needs. Knowledge of 
the specific needs of these species in terms of key habitat attributes is therefore required in order to 
define the conditions governing the suitability of the landscape. Documenting specific needs, by 
consulting experts and the scientific literature, helps to determine which habitat attributes must be 
conserved or enhanced to ensure the species’ persistence in the landscape. According to Coppolillo et al. 
(2004), a suite of four to six species would be appropriate for assessing landscape connectivity in a fairly 
broad and comprehensive manner. Species were chosen based on their complementarity in terms of 
habitat requirements, distributions across jurisdictional units and distinctiveness of threats encountered. 
A suite of species was considered sufficient when the remaining candidate species requirements were 
responded by those of the species selected. Chosen species should support conservation planning at 
different scale: wide-ranging species to ensure conserved habitats are large enough to protect a broad 
range of species, representative species to ensure significant habitats or ecosystem types are conserved 
and small-scale species to ensure special elements are conserved. 
 
Sufficient knowledge of the ecology of focal species is required to identify the types of environments 
concerned as well as the structural characteristics such as the minimum area of suitable habitat needed 
to meet an individual’s needs, minimum corridor width, the minimum area of habitat patches, and the 
maximum extent of patches in the landscape. Ideally, it should be feasible to determine the area 
required to maintain a population of each species over a well-connected network of protected and 
conservation areas. However, it is important to be aware of the risk of targeting such an area, because it 
is often preferable to seek to conserve a maximum amount of suitable habitat rather than run the risk of 
under-evaluating the space requirements for a viable population. Also, in the context of climate change, 
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it may be more important to maintain a maximum level of connectivity over the current and future range 
of distribution of the species. 
 
It is essential to keep in mind that achieving minimum conservation targets for habitat attributes does 
not guarantee the persistence of species. Natural disturbances (such as fires and insect outbreaks) and 
human activities (such as harvesting and road construction) as well as other demographic factors related 
to natural dynamics (predation, competition, etc.) or resource harvesting (hunting and trapping, for 
example) influence species abundance and distribution. Applying the precautionary approach, the 
chosen targets should take into account a certain margin of safety in order to ensure that the species will 
not be significantly impacted in the event of disturbance. 
 

Validation of functional connectivity assessment  

 
After the degree of connectivity of a landscape has been assessed, it is essential to determine whether 
the individuals of focal species succeed in moving between habitat patches. This validation requires to 
set monitoring projects, and until recently, the spatial scale of such projects was generally limited. New 
approaches can be used to evaluate the movements and distribution of species across fairly extensive 
areas of land. Nevertheless, the implementation of such monitoring requires significant investments, 
often over a long term period. 
 
Terrestrial environments 
 
 Occupancy monitoring based on cameras  
The camera-based method has been found to be effective for confirming presence or use of an area by 
focal species over large spatial scales. For instance, grizzly bears were monitored using cameras in the 
Canadian Rockies across five national parks over a total area of 21,000 km² (Steenweg et al. 2016). This 
method was used to identify the landscape components that explain the presence of grizzlies, such as 
the presence of rub trees and trails with low to moderate human activity, distance to roads and 
proximity of valley bottoms. Camera-based monitoring has the advantage of being non-invasive and 
suitable for monitoring rare and elusive species. In some cases, it can produce results comparable to the 
mark-recapture technique for predicting population growth or decline. 
 
 Genetic monitoring of populations to evaluate the effectiveness of connectivity among habitats 
Monitoring methods based on genetic sampling examine the links between population genetic diversity 
and connectivity among different habitats (Vandergast 2017). Low genetic diversity indicates that a 
population has been isolated for a long time period, since a low rate of migration promotes erosion of 
genetic variability by limiting renewal of the gene pool.  
 
Genetic monitoring requires sampling tissues and uses neutral genetic markers. Mark-recapture 
techniques and DNA-based techniques for identifying the individuals of given species will be used to 
analyse the results. This approach can therefore be suitable to assess the long-term effects of 
conservation measures on the demography of a species in a given landscape. 
 
Genetic monitoring data can be complemented by information on reproductive success and survival and 
associations within certain types of habitat obtained by other monitoring methods. 
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 Telemetry tracking and modelling of movement corridors  
Telemetry monitoring is a method that is used to track individuals of a species, primarily by means of 
radio collars. This approach can be combined with habitat preference models to identify movement 
corridors for a species and establish related conservation priorities. 
 
Proctor et al. (2005) used the telemetry method to identify the habitat preferences of the grizzly bear, 
which is recognized as an umbrella species and a focal species for large mammal conservation, and to 
identify movement corridors at the landscape scale (trans-border region of southern British Columbia, 
northern Montana, Idaho and northeastern Washington). Habitat variables such as type of land use, land 
cover, forest cover and other ecological variables were used to predict specific conditions sought by 
grizzly bears and to map their habitat. A least-cost analysis (corridors offering the least resistance to 
movement) was then undertaken to model the linkage areas, or corridors, between these habitats. The 
telemetry data enabled the authors to test the correspondence between the core habitat and linkage 
areas (corridors) predicted by the models and the telemetry locations. 
 
Functional connectivity can also be evaluated using an experimental approach based on the 
translocation of animals (Betts al. 2015). Some focal species may be too small to be radiocollared, and 
this approach proved to be efficient to evaluate the permeability of a landscape to the movements of 
these animals (Gobeil and Villard 2002). 
 
Aquatic environments 
 
Although aquatic environments are critical for many ecological functions and essential for the movement 
of many species, the most widely used connectivity indicators apply mainly to the terrestrial 
environment. The tools that are relevant for addressing fragmentation of aquatic environments include 
regulations aimed at preserving aquatic ecosystem health. Various measures have been implemented 
such as protection of riparian buffers and construction and maintenance of culverts to allow the free 
passage of aquatic species. Protected riparian buffers are often the only links ensuring terrestrial 
connectivity in landscapes subjected to intensive forest harvesting. 
 
Few studies have analyzed the relationship between terrestrial connectivity and aquatic connectivity. Yet 
terrestrial and aquatic ecosystems are linked by various respects. A number of species, such as 
amphibians and reptiles, use both of these types of environment to varying degrees during their life 
cycle. The quality of the aquatic environment also influences the quality of the terrestrial environment 
and vice versa. Two methods are exposed to assess aquatic connectivity: the Dentritic Connectivity Index 
proposed by Cote et al. 2009 and the tool ECONNECT developed by Füreder et al. 2011. 
 
 Dendritic Connectivity Index 

Cote et al. (2009) described the Dendritic Connectivity Index, based on a network composed of stream 
sections (patches). These sections are defined by the presence of barriers, which are associated to a 
passability value depending on the physical, chemical and/or hydrologic attributes of the barrier, or on 
the biology of the species concerned. The index measures the effect of these barriers on longitudinal 
connectivity. The model was applied to a context of migration from the marine environment, even 
though it can be applied within any aquatic network. Universal passability standards were applied, but in 
practice, passability will vary for each barrier and needs to consider species’ capacity. The methods was 
used to assess the Big Brook river drainage network in Terra Nova National Park, Newfoundland, Canada, 
and have been used and refined in several Atlantic National Parks including Gros Morne, Cape Breton 
Highlands, Fundy, and Kejimkujik (Woods, 2014). 
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 ECONNECT 

Füreder et al. (2011) conducted an analysis of aquatic connectivity which is considered a portion of the 
terrestrial component. The authors developed a tool called ECONNECT which can be used to analyze the 
connectivity of riverine systems in relation to fragmentation of the river network in combination with a 
species-specific approach. The riverine landscape was defined as the river itself along with a buffer of 
100 m on either side of the river. The analysis included the identification of elements causing 
fragmentation, such as land use, inhabited areas and certain obstacles. An index of fragmentation—the 
effective mesh-size—was developed for this purpose; it was based on the probability that two points 
chosen randomly in a region would be connected. Fragmentation was calculated at the scale of small 
river basins and mapped as a function of level of fragmentation (low, moderate, high). The analysis of 
river system connectivity involved overlaying fragmentation of land, suitable habitat and the locations of 
two key aquatic vertebrate, namely a cat-fish (Cottus gobio) and the otter (Lutra lutra). 
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2. Integration of protected areas and conservation areas in the landscape 
 
In order to integrate protected areas and conservation areas, conservation strategies have to be 
restructured in terms of ecological networks (Bélanger et al. 2013). Bélanger et al. (2013) address the 
notion of ecological network in a literature review aimed at contributing to the development of the 
planning and management framework for the network of protected areas in order to take into account 
climate change and the issues, risks and vulnerabilities associated with biodiversity conservation:  
 

[Translation] The concept of an ecological network stems from the need to adopt an 
ecoregional approach to conservation (Rands et al. 2010; Hobbs et al. 2010). An ecological 
network represents a coherent set of natural and semi-natural protected areas that are 
spatially and functionally connected while providing means to develop a sustainable use of 
renewable resources (Bennett and Mulongoy 2006). An ecological network is also 
characterized by strengthened regional ecological coherence through the promotion of 
ecological connectivity, the buffering of critical ecological areas (core conservation areas) 
from potentially dangerous external influences, the restoration of degraded ecosystems 
and the promotion of complementary land use objectives and biodiversity conservation 
objectives (Bennett 2004; Bennett and Mulongoy 2006). This approach was designated as 
the UNESCO biosphere reserve approach (Schonewald-Cox et al. 1992; Batisse, 2001; 
Ishwaran et al. 2008), the bioregional approach to protected areas (Miller and Johnson 
1995; Miller and Hamilton 1999) and the conservation of viable landscapes (landscape-scale 
conservation) (Bengtsson et al. 2003; Henson et al. 2009; Hobbs et al. 2010; Willis et al. 
2012). 

 
The successful conservation of a network of protected areas also depends on the commitment of 
multiple levels (local, regional and national governments; regional and international conservation 
groups; industry; universities; regional and local communities; and individuals). This commitment is of 
great importance since most of the connectivity between protected and conservation areas must be 
maintained in unprotected lands, where human presence, development or activities is occurring at some 
level. Even if this network is well connected at the landscape scale, conservation objectives may not be 
assured in the long term if partnerships and collaborations are difficult to establish. The commitment of 
stakeholders in a region is thus essential to promote the integration of protected areas in vast regions 
(Hilty et al. 2012). 
 
Inspiring integration initiatives are coming to light in Canada, such as a project carried out in the 
Kootenay region of British Columbia aimed at identifying how land zoning could contribute to 
biodiversity conservation (West Kootenay Resilience n.d.). This involved an assessment of the 
vulnerability and resilience of forests, taking into account the context of climate change. Moreover, 
workshops were organized with stakeholders to identify good practices to put in place, either concrete 
actions in the field or possible political measures. 
 
This section defines some concepts and theories of integration, presents examples of Canadian and 
international cases from which we may draw inspiration, and suggests various options to assess the 
degree of integration at various levels. 
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2.1 Concepts and definitions  
 

2.1.1 What is a protected area or conservation area that is “integrated” in the landscape? 
 
Integrated landscape management implies the management of landscapes that brings together all 
stakeholders, who collaborate to integrate policies and practices into their various land-use objectives 
with a view to ensuring the sustainability of the landscapes (Denier et al. 2015; Reed et al. 2015). 
 
Integrated landscape management is an approach aimed at responding to major global issues, such as 
poverty, food security, climate change and biodiversity loss (Reed et al. 2016). 
 
A coordinated approach is necessary to respond to all of these issues, since they are interconnected, and 
to benefit from the heterogeneity of the elements making up landscapes. For example, a watershed can 
provide cities, towns and agricultural areas with water, supply wood and food for small business owners 
and industry, and also provide critical habitat for biodiversity; the means used by one of these sectors to 
achieve its objectives is likely to have an impact on all the other sectors (Denier et al. 2015; Hart et al. 
2015; Reed et al. 2016). 
 
The Convention on Biological Diversity also acknowledges this approach, stating that “As sustainability 
can only be achieved at an appropriate spatial and temporal context, the landscape level is arguably the 
most important spatial scale to improve and assess the sustainable management of agricultural and 
forest ecosystems.” (CBD 2011). 
 

Protected area integration implies a two-fold process (Ervin et al. 2010): 
 Maintaining ecological integrity at the landscape scale by linking protected areas within a 

broader network of protected and managed lands (including aquatic and terrestrial ecosystems) 
in order to maintain ecological processes, functions and services. 

 Incorporating protected area design and management into a broader framework of national and 
regional land-use plans and natural resource laws and policies. 
 

This results in a multitude of ecological and socio-economic benefits (Ervin et al. 2010). 
 
Integration can take place at various levels, such as at the national level when it involves integrating the 
entire network into national policies, or at the regional level when it involves integrating a portion of the 
network in the territory of a natural region or province. 
 
2.2 Theories underlying integration 
 

2.2.1 Ten principles of the landscape approach 
 
Ten principles, adopted by the Convention on Biological Diversity, have been developed to guide the 
implementation of the landscape approach (see Table 2, Sayer et al. 2013). These principles are based on 
the literature and are the result of a consensus aimed at determining a set of good practices. 
 
  



 

18 
 

Table 2. Descriptive summary of the principles guiding the landscape approach 

 Principle Description 

1 Continual learning 
and adaptive 
management1 

Because of the dynamic character of landscapes, the knowledge required to 
guide decision making should be the subject of a continual acquisition 
process in order to improve management. 

2 Common concern 
entry point 

Trust is built on shared values, beliefs and objectives. Identifying shared 
short-term objectives may be a first step toward encouraging the 
stakeholders to work and learn together.  

3 Multiple scales Since management outcomes at any scale are shaped by numerous other 
scales, it is essential to remain aware of a diverse range of influences. 

4 Multifunctionality The landscape approach recognizes the diversity of uses and purposes of 
landscapes. It tries to reconcile the needs, preferences and aspirations of all 
users. 

5 Multiple 
stakeholders 

All stakeholders should be involved in an equitable manner in decision-
making processes. Communication skills need to be developed and nurtured, 
and mutual respect of values is essential. 

6 Negotiated and 
transparent change 
logic 

A landscape management process requires trust among stakeholders. The 
basis of this trust is transparency and the establishment of a consensus on 
goals, challenges, concerns, options and opportunities. 

7 Clarification of rights 
and responsibilities 

Rights and responsibilities need to be accepted by all stakeholders. A 
legitimate conflict resolution process should be negotiated to ensure they 
are respected. 

8 Participatory and 
user-friendly 
monitoring 

Stakeholders should be able to gather the information they require to 
interpret progress made in activities and the associated threats. To facilitate 
shared learning, multiple sources of information need to be accessible. 

9 Resilience  Unplanned system changes can be detrimental, impinging on both social and 
ecological structures. Resilience is based on the recognition of threats and 
vulnerabilities of systems and on the acquisition of relevant knowledge. 

10 Strengthened 
stakeholder capacity 

Social, cultural and financial skills and abilities are essential to participate 
effectively. Stakeholders would benefit from participating in a learning 
process aimed at improving their capacity to judge and respond in various 
situations. 

Source: Adapted from Sayer et al. (2013) 
 

  

                                                           
1 For a detailed description of the adaptive management concept, see Duinker and Trevisan (2003). 
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2.2.2 Five elements of integrated landscape management (management cycle) 
 
The integration of protected areas and conservation areas, by integrating stakeholders and right holders 
at every step in the management cycle, gives an opportunity to commit to playing an active role in 
conserving their region.  
 
Table 3 presents a summary of the elements to consider in integrated landscape management. 
 
Table 3. Descriptive summary of the elements of integrated landscape management 

 Element Description What to consider 

1 Multi-
stakeholder 
platform2 

The interested stakeholders come together 
through a multi-stakeholder platform that 
serves as a decision-making body. This 
platform is intended for establishing 
dialogue, resolving conflicts, 
democratization or the development of 
strategies to address problems or 
opportunities. It is a useful space for 
stakeholders to share information, develop 
a common understanding, negotiate 
outcomes, and decide and implement 
action plans to sustainably manage 
landscape resources. 

 Understanding which 
stakeholders to engage 

 Understanding stakeholder 
“entry points” to effectively 
engage relevant actors 

 Understanding the legal 
context in relation to public 
participation 

 Procedural considerations 
that facilitate setting up a 
multi-stakeholder platform 

2 Shared 
understanding 
 

The stakeholders understand their roles and 
have sufficient information to negotiate and 
make decisions on a collaborative resource 
management plan. They also understand 
the interests, needs and capacity of the 
other stakeholders involved, as well as 
those of stakeholders who may be affected 
by the group’s activities.  
A shared understanding must also be 
developed concerning: 
 spatial relationships in the landscape 

(e.g. how management affects water 
quality in the area); 

 reasons for historical landscape 
change; 

 the consequences of maintaining a 
business-as-usual trajectory; 

 key policies and official development 
strategies; 

 the legal frameworks in the landscape 
and nationally; 

 Understanding spatial 
relationships within a 
landscape 

 Understanding stakeholder 
perspectives 

 Understanding the 
environmental and socio-
economic context 

 Understanding the 
institutional context 

                                                           
2 For the purpose of this discussion paper, “stakeholders” also includes “rightholders”, i.e. Indigenous people 
holding a right to the decisions relates to land management 
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 rights and responsibilities concerning 
certain resources. 

3 Collaborative 
planning 

Collaborative planning requires working 
together to address landscape management 
issues. It requires agreement on a common 
vision, objectives, results, responsibilities 
and clear indicators of progress. This 
process involves discussions and 
negotiations, and requires an openness to 
exploring new solutions. 

 Setting goals and objectives 
 Developing scenarios 
 Spatial planning and zoning 
 Agreeing on priority 

interventions 
 Agreeing on roles and 

responsibilities of 
stakeholders 

4 Effective 
implementation 
 

Once planning is completed, the 
stakeholders agree on the interventions to 
be carried out and who will do so. This 
information is incorporated into an action 
plan and a budget. Implementation may 
require setting up structures to facilitate 
coordination of actions among 
stakeholders. 

 Focusing on “quick wins” 
 Developing strong 

communication strategies 
 Engaging research partners 
 Convening regular and well-

facilitate meetings 
 Maintaining strong leadership 

5 Monitoring for 
adaptive 
management 
and 
accountability 

Practical and transparent monitoring 
systems are required. Monitoring supports 
continual and collective learning, an 
essential element of adaptive management. 

 Determining objectives and 
indicators for monitoring 

 Establishing a monitoring 
system 

 Interpreting the findings for 
stakeholder learning 

Source: Adapted from Denier et al. (2015) 
 

2.2.3 Recurring issues during the implementation of integration processes 
 
The integration of protected areas and conservation areas in the landscape represents a challenge at 
different levels. Implementing the Aichi Target concerning protected area networks, the deadline for 
which is 2020, will not be easy (Woodley et al. 2012). Bélanger et al. (2013) underscored this difficulty: 
 

[translation] The creation of ecological networks implies the reform of regional governance 
approaches and the associated institutions. The development of novel governance systems 
to resolve the major environmental issues has always constituted a major challenge marked 
by numerous failures (Armitage et al. 2009). The same is true of conservation at the 
landscape scale (Hobbs et al. 2010). 

 
Recurring issues in the integration process should serve as a guide so useful information may be gleaned. 
 
 Sectors are isolated during the implementation of actions, or the “silo” approach 

While adopting an integrated approach has been recommended for several years, it has been noted that 
there has been a trend among both individuals and institutions to work in isolation from others (Reed et 
al. 2016). Since integrated landscape management involves considering all sectors and the relationships 
between them in a given region, the reluctance among stakeholders to operate outside of their regular 
realms of operation and expertise is impeding integration (Reed et al. 2016). Effective implementation of 
the landscape management approach should foster the creation of links between various disciplines, 
sectors and policies (Reed et al. 2016). 
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 Insufficient efforts of monitoring 

The need to improve monitoring systems is widely recognized in the literature (Reed et al. 2016). Since 
the landscape approach considers the dynamic and evolving character of landscapes, effective 
monitoring systems are crucial to continually guide adaptive management. Evaluating the achievement 
of the goals set should be based on data that are both quantifiable and measurable, described more 
specifically along four dimensions: environmental protection and restoration, sustainable production, 
livelihoods security, and institutional capacity / governance (Reed et al. 2016). In light of the results of 
the monitoring, conservation objectives may be redirected to take into account new ecological and 
socio-economic realities associated with land use (Sayer 2009). 
 
 Giving stakeholders the means required to pursue their commitment 

A landscape approach implies the participation of stakeholders to develop a common vision of the 
expected management of a region. To do this, stakeholders require a framework to facilitate their 
participation, in terms of time and resources, and their understanding of the process (Reed et al. 2016). 
Support and capacity building should be offered to stakeholders, particularly those who are marginalized 
(such as Indigenous communities, women) or unorganized (such as local farmers) (Denier et al. 2015). 
 
Moreover, a number of conservation initiatives are based on the informal collaboration of various 
stakeholders in a region. Although they are encouraged, the sustainability of these measures is not 
assured. A sustained commitment from stakeholders is crucial to ensure that partnerships and 
collaborations continue in the long term. To achieve this, it is recommended that a formal framework to 
carry out integration measures be developed. 
 
2.3 Examples of protected and conservation areas that are experimenting with landscape integration 
 
Some managers of protected areas have long understood that integrating an area dedicated to 
protection into their communities would yield better collaboration on conservation projects. The 
examples presented are cases of protected areas that have been involved in the integration process for 
many years, and that count on the surrounding communities to give them life. In the brief analysis of 
three cases (Canadian, French and American), the applicable landscape approach principles presented 
above (Sayer et al. 2013) appear in parentheses —(…)— in order to demonstrate the level of integration 
and to illustrate some actions that could be of major interest in improving the integration of protected 
and conservation areas in their communities.  
 

2.3.1 Riding Mountain National Park of Canada, Manitoba, Canada 
 
Riding Mountain National Park, which is 2,969 km2 in area, was established in Manitoba in 1929 (Parks 
Canada 2007). It was added to the Canadian parks network with the goal of protecting an area 
representative of the southern boreal plains and plateaux natural region of southern Canada. Riding 
Mountain Park is also part of a network of Biosphere Reserves established by the United Nations 
Educational, Scientific and Cultural Organization (UNESCO). The functions of biosphere reserves are 
conservation of biodiversity, sustainable development and capacity building. The Riding Mountain 
Biosphere Reserve consists of a protected core area (the park) and a surrounding area of co-operation 
governed by 15 rural municipalities. The area of co-operation covers 12,000 km2 with a population of 
approximately 35,000. Economic activities in the area include crop and livestock production, hunting, 
guiding and ecotourism. Riding Mountain National Park is a key component in the accomplishment of the 
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Biosphere Reserve’s mission, which is to foster and encourage a sustainable, community-based regional 
economy with high biodiversity, landscape and social values. 
 
In 2002, an issue jeopardizing the ecological integrity of the Park was identified: the size of the park is 
insufficient to ensure the conservation of the processes and ecosystems at play. The park acknowledges 
that it is ecologically and socially interdependent on the surrounding landscape and the importance of 
counting on the support of the people in the surrounding area. According to the results of the ecological 
integrity indicators, the park is becoming gradually isolated from natural environments in the adjacent 
area (Figure 6). 
 
The park has demonstrated a genuine willingness to involve stakeholders, residents, First Nations and 
other governments in the region, in particular during the consultation process to develop and implement 
its management plan (common concern entry point, negotiated and transparent change logic). The park 
is seeking to work with federal and provincial governments, First Nations governments, non-
governmental agencies and landowners (multiple scales, multiple stakeholders) by pooling resources and 
sharing activity management responsibilities (strengthened stakeholder capacity, clarification of rights 
and responsibilities) in order to protect regional ecosystems and cultural resources, and enhance 
educational opportunities and quality visitor experiences in the region. One of the park’s priorities is to 
fully support the Coalition of First Nations so it develops its leadership capacity (strengthened 
stakeholder capacity). The park aims to build capacity, particularly by supporting the Biosphere Reserve 
in order to foster sustainable communities, improving regional partners’ access to information and 
research about ecosystems (participatory and user-friendly monitoring, resilience), and broadening 
participation in the scientific process to residents of the Biosphere Reserve area (continual learning, 
resilience). Its program includes monitoring using indicators that measure the success of the park’s 
integration into the Biosphere Reserve. 
 
In order to curb the loss of natural environments between Riding Mountain Park and Duck Mountain 
Provincial Park, agreements have been signed between landowners and the Nature Conservancy of 
Canada through the Parkland Habitat Partnership initiative, of which the park is a member; the 
agreements secure the protection of 4.1 km2 over five years. Efforts are also being made to improve 
water management in the six watershed conservation districts adjacent to the park, offering the 
opportunity for numerous partnerships with stakeholders in the adjacent area (landowners, 
municipalities, etc.). 
 
The case of Riding Mountain National Park is an example of a site where a genuine willingness to 
integrate in the landscape can be observed. 
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Figure 6. Aerial image of Riding Mountain National Park, Manitoba, Canada 
Source: Google Earth (2017) 
 

2.3.2 Cévennes National Park, France 
 
Cévennes National Park is a particularly interesting case of both ecological and social integration in the 
landscape. The 3,700 km2 park is located in southern France, encompassing over 111 communes (French 
territorial divisions), and home to some 67,000 people (Parc national des Cévennes 2017). In 2013, over 
70% of the park’s territory was covered in forest (80% of which was on private land) (Parc national des 
Cévennes 2013). 
 
Cévennes National Park is in the centre of a regional project based on collective community engagement. 
It comprises two distinct zones: the “coeur” [“core” area] (938 km2) and the “aire d’adhésion” 
[“involvement” area] (2,035 km2). The park was designated a Biosphere Reserve in 1985 (Figure 7), and 
the agro-pastoral landscapes of Causses and Cévennes have been on the World Heritage List since 2011. 
 
A charter adopted in 2013 describes the main conservation and development directions for the territory 
(Parc national des Cévennes 2013). It is the result of a long collaborative process carried out over a year 
and half with 184 meetings (negotiated and transparent change logic), and requiring the involvement of 
and engagement by all its communities (multiple stakeholders, clarification of rights and responsibilities). 
The content of the Charter is the result of the work done by representatives of local players, as well as 
representatives of institutional partners involved in the charter’s implementation, particularly 
government services and regional communities (multiple scales, multiple stakeholders) joined together 
in six thematic working groups (multifunctionality): Water and Aquatic Environments, Hunting, Tourism 
and Access to Nature, Culture and Education, Architecture and Landscapes, Agriculture and Forests. 
 
For the core area, the charter presents 12 objectives for the protection of the natural, cultural and 
landscape heritage and 33 terms and conditions for applying the regulations to achieve these objectives. 
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Activities such as agriculture and forestry are authorized and regulated. All activities taking place in the 
region must aim for sustainable development, tourism activities compatible with protection objectives, 
and protection of natural environments and heritage within a logic of ecological solidarity with the core 
area. The involvement area comprises regions that are biogeographically and culturally close to the core 
area. The charter defines the partnership between the state and the regional communities (multiple 
scales) in 26 common protection, enhancement and sustainable development directions, which are 
implemented through the application of 87 contractual measures. The charter is valid for 15 years. It was 
developed in co-operation with all the stakeholders in the region. 
 
The communes in the involvement area can voluntarily decide whether to adhere to the charter, but 
those in the core area do not have that option. The benefits of adhering to the charter for the communes 
include technical assistance and grants from the public establishment of the national park to implement 
actions that are in line with the directions and measures contained in the charter (strengthened 
stakeholder capacity). 
 
While the charter is in force, collective assessments of its implementation are being regularly carried out 
with a view to adaptive management (continual learning and adaptive management, participatory and 
user-friendly monitoring, resilience). 
 
The experience of the Cévennes National Park demonstrates that an alliance between humans and 
nature is possible to achieve the harmonious ecological and social integration of the park. 
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Figure 7. Cévennes National Park, France 
Source: Parc national des Cévennes (2013) 
¤ The pink areas correspond to the park’s “core” area, while the beige/orange areas correspond to the “involvement” area. 
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2.3.3 Adirondack Park, New York, United States 
 
Established in 1892 by New York State, Adirondack Park covers 24,281 km2. It is comparable in 
size to the State of Vermont. In 2014, the park was composed of 44% public land, 50% private 
land and 6% water (Adirondack Park Agency 2014). Approximately 130,000 people live in 103 
towns and villages in the park. 
 
The Adirondack Park Agency has been responsible for the development of two management 
plans since 1971: the Adirondack Park State Land Master Plan for public land in the park and the 
Adirondack Park Land Use and Development Plan for private land (multiple scales, clarification 
of rights and responsibilities). The review of the Master Plan involves a consultative approach 
with the Department of Environmental Conservation, other state agencies, interest groups and 
members of the public (entry point common concerns, multiple stakeholders) (Adirondack Park 
Agency 2016). A Citizen’s Guide to Adirondack Park Agency Land Use Regulations was prepared 
to provide citizens with regulatory details related to private land use (clarifications of rights and 
responsibilities). 
 
Different land tenure types require different zoning with a gradient in the intensity of protection 
and development, thus enabling a variety of activities to be pursued at varying intensities 
(multifunctionality). In 2014, private land was used for resource management (51%), rural use 
(34%), low intensity use (9.1%), moderate intensity use (3.4%), occupation by hamlets (1.8%) 
and industrial use (0.4%) (Adirondack Park Agency 2014). Public lands, however, are mainly for 
the preservation of wild forest (51%) and wilderness (46%), while allowing high-intensity 
activities over very small portions of the territory (0.9%) (Adirondack Park Agency 2014). 
 
The Agency has a unit responsible for analyzing resources and providing scientific services in the 
field of natural resources (resilience). Another unit is responsible for economic services, offering 
its expertise to the public to guide site development (strengthened stakeholder capacity).  
 
The approach taken in the Adirondacks Park involves local residents in guiding responsible 
economic development, while preserving the ecologic integrity of portions of the park deemed 
more vulnerable. It demonstrates the importance of a clear vision of conservation and 
development for the entire region. 
 
2.4 Approaches to measure the degree and effectiveness of integration of protected areas 

and conservation areas in the landscape 
 
Achieving the Aichi conservation targets requires tools to measure the degree and effectiveness 
of integration of protected areas into the landscape, as well as to guide the addition of new 
territories and their integration. Different options are proposed. 
 

2.4.1 Assess the current degree and effectiveness of integration in the landscape 
 
Three options are proposed to measure progress toward proper integration of communities in 
the management processes for protected areas and conservation areas. 
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 Option 1 – Assess the degree of integration 
The first option refers to the extent to which the principles guiding the landscape approach are 
met. The 10 principles proposed by Sayer et al. (2013) and adopted by the Convention on 
Biological Diversity (UNEP) are relevant from the viewpoint of adaptive management, involving 
all stakeholders in the management process and considering multiple objectives. 
 
Each principle could be an indicator, broken down into a certain number of factors which would 
be assigned ratings along a qualitative gradient (within a rating system that is obvious to 
evaluate). This option proposes to assess the degree of integration in the landscape that is a 
protected area or conservation area (scale of a protected or conservation area). 
 
 Option 2 – Assess the effectiveness of integration 

The effectiveness of the integration may also be assessed in terms of the contribution of 
protected areas and conservation areas to solve the four main international issues faced by 
world communities, resulting from four fundamental integration objectives (adapted from Reed 
et al. 2016): 
 

 Stimulating collective wealth; 
 Maintaining food security and biocapacity; 
 Adapting to climate change; 
 Reducing biodiversity loss. 

 
Each of the issues could be the subject of an indicator to verify whether protected areas or 
conservation areas maintain development that contributes to resolving these major issues. 
Depending on the issues, the ratings attributed to each indicator could be qualitative or 
quantitative. 
 
This option proposes to assess the degree of integration into the landscape on a broader scale 
than that of option 1, the scale of an ecoregion that presents a network of protected areas and 
conservation areas. This scale may vary, however, depending on the region’s specific issues, and 
it is up to the network manager to determine the integration issues of the area to be measured. 
 
 Option 3 (combines options 1 and 2) - Assess the degree and effectiveness of integration 

A third option proposes the implementation of a governance system that includes entities 
located nearby that are concerned by the management of landscapes where protected areas 
and conservation areas are established. 
 
From the viewpoint of adaptive management, the use of a set of indicators would allow the 
assessment (trend toward improvement or deterioration) of the achievement of the objectives 
for the region over time. The indicators proposed in option 1 (10 principles to guide the 
landscape approach) and option 2 (4 fundamental integration objectives) are suggested for 
follow-up purposes from year to year. 
 
This process could support the assessment of short- and long-term strategies and support the 
achievement of objectives.  
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2.4.2 Assess the potential degree and effectiveness of integration (for prospective 
purposes) 

 
The assessment of the contribution of future protected areas or conservation areas for 
integration into the landscape, including their contribution to ecological connectivity, is 
necessary to determine where resources should be mobilized to improve the effectiveness of 
the conservation network, not only for conservation purposes, but also in response to the 
above-mentioned fundamental integration objectives (stimulating collective wealth, maintaining 
food security and biocapacity, adapting to climate change, reducing biodiversity loss). 
 
This assessment will first refer to the work of the working groups on ecological representation 
and areas important for biodiversity and ecological services, in order to identify the areas with 
the best potential in terms of current issues and conservation potential.  
 
The working group on connectivity and integration of protected areas and conservation areas in 
the landscape proposes to measure the level of connectivity potentially acquired by adding 
portions of the territory to the Canadian network and suggests following 10 principles to ensure 
proper integration of these areas into the landscape. 
 
An economic assessment describing costs and benefits, based on the four fundamental 
integration objectives, must then address all of the sectors to reflect the actual benefits of 
adding an area to the conservation network. It is a matter of evaluating the gains and 
opportunity costs for the entire landscape community and not just the conservation gains. In 
doing so, the analysis must include the potential of the protected area, as well as the potential 
for the surrounding area. The intention is to integrate it into the landscape by potentially 
creating transition zones in the surrounding area through partnerships or various types of 
protected areas or conservation areas. Without being exhaustive, the following list includes 
various sectors to be considered depending on the contexts and realities of the territory 
concerned:  
 
 Urbanization and development 
 Transportation network 
 Exploration and production of energy 

resources 
 Tourism 
 Wildlife development 
 Agriculture and grazing 
 Forestry and agro-forestry 
 Fishing and aquaculture 

 Aquatic resources management 
 Waste management 
 Invasive species management 
 Climate change 
 Legal and judicial context 
 Degree of intersectoral communication, 

engagement and coordination  
 Land tenure 

 
The assessment should take into account all of the area’s ecological services, including passive 
and active values. To do this, it is essential to refer to the conclusions of the working group on 
areas that are significant for biodiversity and ecological services to complete the assessment 
and guide the creation of a decision-making tool.  
  



 

29 
 

3. Suggested list of actions for a national strategy 
 
In light of the proposals and theories referred to above, a number of suggested list of actions for 
a national strategy have been made to guide the selection of the most appropriate approaches 
in the context of Canada’s Objective 1. They take into account both the assessment of the 
current effectiveness of protected areas and conservation areas and potential effectiveness for 
prospective purposes. 
 
An extensive and comprehensive analysis of the available connectivity indicators was beyond 
the mandate of the working group’s experts and beyond the scope of this working paper. The 
selection of connectivity indicators is complex and will depend on the priorities set by the 
authorities in charge of implementing the actions recommended by the steering committee for 
Objective 1. Once the priorities have been set, it will be much easier to identify the most 
appropriate indicators. 
 

3.1 Use structural connectivity indicators at the national scale to evaluate the current 
network and to plan for new protected and conservation areas   

 
Structural connectivity is measurable across vast areas without requiring an analysis of specific 
species needs. The analysis of structural connectivity thus facilitates planning of the network of 
protected areas and conservation areas while measuring progress made toward meeting 
connectivity objectives for Canada as a whole. Structural connectivity analysis is based on the 
availability of ecological data that are relatively easy to gather. Structural connectivity indicators 
can potentially measure the status of the protected area network in addition to contributing to 
the identification of corridors and protected or conservation areas to be developed, primarily 
from the point of view of adaptation to climate change. Climate predictions should be included 
in connectivity analysis (in particular, see the example provided by McGuire et al. 2016) to 
identify climate refugia and prioritize the portions of the area to be protected in order to 
establish corridors and conservation patches.  
 

3.2 Elaborate functional connectivity indicators for a list of 4-6 focal species to establish 
management targets at regional and local scale 

 
Although the analysis of structural connectivity indicates the presence of continuous 
connectivity (connectivity of natural environments) between natural environments, there is no 
evidence that the connectivity actually allows the movement of species in a given landscape. 
Functional connectivity indicators should be developed based on a selection of focal species in 
order to measure the effectiveness of the conservation network in ensuring appropriate 
circulation of the target species. A range of plant and animal species should be selected based 
on the representativeness of their region of origin, habitat requirements and constraints for 
species dispersal. Since each region is different in terms of species, ecological processes and 
land development issues, functional connectivity should be measured mainly based on the 
regional and local scales and not on the national scale as in the case of structural connectivity. 
 
Functional analysis is appropriate for landscape subsets, such as an ecological region or 
watershed. The watershed scale could potentially incorporate both aquatic and terrestrial 
components. For the time being, however, few clear examples have provided an integrated 
measurement of aquatic and terrestrial connectivity. 
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The adoption of a focal species approach will assist in identifying conservation objectives and 
targets to be met in corridors and habitat patches in order to promote the movement of species 
in a given landscape. Land planners should be aware of the hazards of meeting only the 
minimum requirements of these species and should instead consider maintaining habitat 
conditions within a range of variability to ensure that they meet the needs of different species in 
space and time. 
 
Validation of the actual use of corridors and conservation patches by focal species is essential in 
order to measure the effectiveness of conservation measures. There is a wide range of means to 
carry out this type of validation, namely, in increasing order of expected costs, camera tracking, 
genetic analysis tracking and telemetry tracking. Tracking costs may be reduced by using citizen 
science, i.e. calling on land users (hunters and trappers using cameras, ornithologists and other 
nature observers, etc.). Nevertheless, the reliability of such an approach may be limited given 
the impossibility of validating observations in some cases. Maintaining such a long-term 
approach may be problematic since it is mainly based on people’s willingness to report their 
observations. 
 

3.3 Establish strategies and plans to manage the unwanted side-effects of connectivity 
improvement 

 
Increasing connectivity to improve conservation effectiveness may offer some disadvantages 
(Hilty et al. 2006; Haddad et al. 2014). Some species with the capacity to migrate in the corridors 
and matrix of a given area might end up in ecological traps, i.e. habitat sinks where populations 
are likely to experience high mortality rates. The transmission of diseases from one population 
to another is also amplified. The dynamics of indigenous populations may also be disrupted by 
the arrival of species whose migration is encouraged by the new habitat conditions, and such 
species may become invasive and be potential competitors for similar resources. This migration 
phenomenon could potentially be worsened by climate change, making the conditions of certain 
northern ecosystems more hospitable to the arrival of certain species. 
 
In general, connectivity improvements provide advantages far surpassing the consequences. 
Land managers should, however, be ready to actively manage the more harmful effects of 
connectivity. 
 

3.4 Seize any opportunities to align conservation initiatives accross provincial and 
territories borders and with those implemented by the United States 

 
To facilitate the integration of connectivity in the consolidation of its national network of 
protected and conservation areas, the Government of Canada could choose to align its 
commitment with those taken by the United States. The « Wildlife Corridors Conservation Act of 
2016 », even if it hasn’t passed yet, could inspire Canada’s initiatives. This act aimed to 
elaborate and implement a development strategy for a national system of corridors that would 
meet the following objectives: 

1) Ensure long-term connectivity between habitats for native wildlife and flora species; 
2) Restore ecological processes that have been disrupted by habitat loss, degradation, 

fragmentation and various types of obstructions; 
3) Facilitate coordination of planning and management of connectivity at the scale of land 

and sea landscapes between different levels of jurisdiction. 
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This act placed connectivity at the heart of an adaptation process to mitigate effects of climate 
change by facilitating the movement of species towards more favourable habitats. 
 
The Secretary of the Interior was proposed as the responsible for the development of this 
strategy, through a consultative process involving the Secretary of Agriculture, the Secretary of 
Commerce and the Secretary of Defense. The States, First Nations and stakeholders were 
considered also involved in the process.  
 
We strongly believe that a willingness from Canada to make a similar commitment would 
promote the effectiveness of the national conservation network, while at the same time would 
provide an opportunity to work with the United States towards cross-border South-North 
connectivity. The Y2Y project (Y2Y Cons. Initiative, 2014), as well as the Two Countries One 
Forest and Appalachian Corridor Initiative (Hawk et al. 2012) illustrate that cross-border 
collaboration is possible. 
 

3.5 Create and implement categories of protected areas that include local communities 
within their boundaries and promote sustainable use of natural resources 

 
Integrating protected areas and conservation areas into landscapes is an essential factor in the 
sustainability and effectiveness of conservation measures that promote connectivity. 
Considering the need to include land users in the creation and management of protected areas, 
the development of new types of protected areas or conservation areas, which allow land 
occupancy and use in accordance with conservation objectives, should be encouraged. In 
Canada, initiatives have been developed along those lines. This is particularly true in British 
Columbia, where conservation areas or conservancies are aimed at the protection and 
maintenance of biological diversity; preserving and maintaining social, ceremonial and cultural 
uses by First Nations; the protection and maintenance of recreational values; and the use of 
natural resources in meeting conservancy objectives (British Columbia Parks, n.d.). In Quebec, 
an experiment has been continuing since 2011 on the development of multipurpose protected 
areas for the protection and maintenance of biodiversity and the sustainable use of the area to 
meet conservation objectives, while ensuring that protection and development activities in the 
same area are mutually beneficial (MDDELCC 2017). The concept of multipurpose protected 
area has been experimented as a transition zone between national parks and public territories, 
but could be adapted to suit the realities of private lands too, especially in the southern lands of 
Quebec that are located near national parks (Comité de coordination APP 2016). The concept 
implies collaborative governance that includes all stakeholders in particular the public, private, 
local and indigeneous communities.  
 
The creation of protected areas that integrate human communities on the periphery of more 
stringent protected areas and conservation areas (such as national parks) would help improve 
connectivity by creating transition zones between protected areas and the rest of the matrix, 
thereby promoting integration into the landscape. Connectivity initiatives will need to consider 
private land conservation to be successful at a landscape scale, particularly in Southern Canada. 
 
Incentives could be developed to foster community co-operation related to maintaining 
particular values in the transition zones. For example, payment strategies for ecological services 
(carbon stores, minimum payment for water filtration, water containment, etc.) could be 
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proposed to cover the forecast cost of services and increase integration by recognizing the value 
derived. 
 

3.6 Integrate conservation needs at different spatial scales (local, provincial, national) in 
any major land management plan 

 
Even today, the land planning tradition tends to dissociate land development and conservation. 
This vision reflects the difficulty of appropriately integrating protected areas and conservation 
areas at different landscape scales by leveraging the strengths of urban planners in the areas 
and communities concerned. There is a need to move the current land planning vision toward a 
conservation vision in order to sustain connectivity and the restoration and maintenance of 
ecosystem dynamics. Collaboration between various levels of government (federal, provincial 
and municipal), recources management companies, interest groups, and First Nations is 
essential for land use management which consistently incorporates the protected area network. 
 

3.7 Simplify the integrated planning and management process 
Since there are many departments and agencies responsible for conservation within each 
jurisdiction, it is difficult to plan a network of consistent, complementary and effective 
protected areas and conservation areas. A reduction in the number of entities responsible for 
managing the conservation network, in particular through the merging of some of them, would 
facilitate coordination of all planning efforts. 
 

3.8 Establish a Secretariat that would lead the planification of connectivity between 
provinces and at international level 

 
As efforts to consolidate the protected area network are made at the provincial level, the 
creation of an overall body responsible for the planning of conservation projects in Canada 
would coordinate the provinces’ work and foster the development of partnerships contributing 
to connecting provincial networks. This secretariat would also have the mandate to invite 
bordering countries, such as the United States, to co-operate in large scope international 
projects. Such leadership will benefit not only for managing connectivity between protected and 
conservation areas, but also most other aspects of management. 
 

3.9 Implement regional land planning and the integration of protected areas into the 
landscape by establishing a territorial charter for stakeholders 

 
Community engagement and participation in conservation planning is central to the 
incorporation of protected areas and conservation areas in the landscape. To help increase 
residents’ feeling of belonging and their willingness to play an active part in achieving 
conservation objectives, a charter could be developed in consultation with all the stakeholders 
who voluntarily adhere to the charter, which would confirm their commitment for a specific 
period, with the option of renewing their involvement. This would attest to the intention of 
communities to carry out land projects, including a land planning and conservation vision. These 
charters could be governed by provincial legislation respecting protected areas or land use 
planning. 
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Conclusion 
 
The ecological, social and economic issues raised by connectivity and the integration of 
protected areas into the landscape require the adaptation of biodiversity conservation 
strategies to different application scales (national, provincial, regional, etc.). Today, 
representativeness and ecological integrity, which have long been the main criteria for the 
establishment and management of protected areas, can no longer be the only aspects to be 
considered. Protected and conservation areas to be established in the future must also integrate 
the concepts of connectivity and those related to their integration into the landscape defined as 
a socio-ecosystem. The success of Canada’s conservation strategies depends on it. Although the 
need to maintain connectivity between protected areas and conservation areas has been 
recognized for a long time, we are now prompted to adopt this approach at a faster pace 
because of the massive scale of climate realities. 
 
In some jurisdictions, including Quebec, it will not be possible for protected area networks to 
make enough progress to meet international targets by 2020, only with traditional protected 
area status, such as national parks and ecological reserves (CCAPP 2016). A number of 
jurisdictions are also realizing that the integration of protected areas within socio-ecological 
landscape systems is a conservation approach whose impact is to improve connectivity among 
protected areas and neighbouring lands, decrease the fragmentation of the external matrix of 
protected areas and minimize certain stresses on it. This conservation approach provides a 
better opportunity for the adaptation of species and communities (resilience) whose response 
to climate change will be to physically move and find the ideal climate and habitat conditions.  
 
To do this, it is necessary to broaden conservation strategies to include the use of all of the 
IUCN’s protected area management categories, particularly Categories V and VI, which 
incorporate a certain degree of sustainable use for the area, and which are currently little used 
or recognized in Canada. These forms of protected areas may play a role that is complementary 
to representative protective areas in establishing buffer zones and interconnection areas to 
ensure the resilience of ecosystems in the landscape.  
 
The various biosphere reserves across Canada, such as Riding Mountain National Park, are often 
examples of initiatives to establish interconnected ecological reserves that are integrated into 
the landscape. These initiatives could be consolidated with tools to restore and maintain 
connectivity as well as those that consolidate the integration of protected areas into the 
landscape. 
 
Moreover, conservation strategies which incorporate protection and development of ecosystem 
should be officially recognized by the country and the provinces as protected and conservation 
areas. These strategies have been proven in many countries and states around the world, such 
as the Adirondacks Park in the United States and the Cévennes National Park in France. Their 
adaptation to provincial contexts is possible and desirable. They could thereby make a 
significant contribution to achieving the target of 17% in 2020. A temporary status could be 
granted new protected and conservation areas by 2020 with four years to prepare or review a 
master conservation plan for these areas that would be governed by provincial and territorial 
jurisdictions. 
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