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Executive Summary 

This discussion paper compiled and summarized existing information related to the concept of 

ecological representation as it applies to terrestrial and inland water areas and its application to the 

establishment and management of a protected areas network for the conservation of biodiversity in 

Canada.  Ecological representation is a key component of Canada Target 1; a protected areas network 

cannot be effective in biodiversity conservation if it does not adequately represent the range of 

ecosystems and supporting processes throughout the country. 

The goal of ecological representation is to have a representative sample of the full variety of 

biodiversity, at all levels of organization, to ensure the long-term persistence of all species and 

ecosystems within a protected areas network.  Most jurisdictions in Canada have developed approaches 

to achieving ecological representation that are applied to protected areas network design as part of 

their systematic conservation planning.  Most jurisdictions have also developed approaches to assessing 

progress towards achieving ecological representation.  However, the biodiversity surrogates, ecological 

frameworks, scale, targets and data used by jurisdictions is highly variable.  Overall, the lack of a 

consistent approach to ecological representation hinders the ability to assess and report on the progress 

towards achieving a representative protected areas network at a national scale 

Based on the literature, and existing approaches used in Canada and elsewhere, several principles for 

using ecological representation in conservation planning have been developed.  . Agreement on these key 

principles could help guide the development of a coordinated national approach to achieving and 

assessing ecological representation in Canada. These key principles include:  

 Representation of samples of the full range of terrestrial and freshwater biodiversity is a 

primary goal. 

 Achieving ecological representation requires a systematic approach to identify, assess and 

measure biodiversity. 

 In the face of incomplete knowledge of the occurrence and distribution of all species, the 

use of coarse filter biodiversity surrogates provides a way to identify, assess and represent 

samples of the full range of biodiversity. 

 Ecological representation should incorporate both abiotic and biotic surrogates, as well as 

fine-filter criteria 

 Setting quantitative targets for biodiversity surrogates is important for measuring progress  

 Targets should be informed by the best available science  

 Assessments of representation must be done at an appropriate scale  

 The scale for assessments should be effective at capturing differences in patterns of 

biodiversity while supporting efficient analysis  

 Representation approaches should be adjusted in response to new data, tools and 

information about their effectiveness. 

The task team outlined various options for measuring progress towards achieving ecological 

representation at a national scale, and these include: 
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1. Representation is assessed and reported by each jurisdiction using its own methodologies 

and indicators to measure progress.  

2. Proportion of protected areas within an ecologically defined region is assessed and 

reported by a national body.  

3. Representation of biodiversity surrogates within an ecologically-defined region is 

assessed and reported by a national body using a standard protocol. 

4. All jurisdictions adopt a common methodology for assessing and reporting on 

representation.  

Each option was evaluated on its ability to meet the goal of ecological representation, it’s utility for ease 

of national reporting and coordination, whether it provided a meaningful measure of progress, ease of 

implementation, flexibility to accommodate other approaches to meet regional needs, and resource 

implications.  Option 3, in which representation of biodiversity surrogates within an ecologically-defined 

region is assessed and reported by a national body using a standard protocol was evaluated as the most 

effective option overall. 

Several criteria will be key in developing an effective national system for assessing and measuring 

progress on ecological representation. These include: identification of biodiversity surrogates; fine filter 

analysis; selection of an appropriate scale and ecological classification framework for assessing 

representation; methods and tools for assessment and reporting; areas to include in assessments and 

setting targets.   Based upon the theoretical implementation of Option 3, considerations specific to this 

option, under each criteria are: 

 For biodiversity surrogates  

o Include abiotic and biotic surrogates for both terrestrial and freshwater 

o Use fine filter criteria in combination with coarse filter surrogates to capture a 

fuller range of biodiversity 

o Consider climate change in the selection of surrogates 

 For fine filter analysis 

o Consider reporting on fine filter elements to better assess gaps in protection of 

species and communities that are missed using coarse filter surrogates alone. 

o Use existing national standards and protocols for the selection and identification 

of biodiversity elements to include in the fine filter 

 Targets 

o Quantitative targets provide a basis for measuring progress in achieving 

representation 

o Consider adequacy and use the best available science to inform the identification 

of targets 

o Consider targets that measure the amount or proportion of each biodiversity 

surrogate that is needed to achieve representation  

 For scale and ecological classification framework 
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o Biodiversity surrogates should be identified and assessed at an appropriate scale 

within a suitable ecological classification framework 

o The scale of assessment should be fine enough to adequately sample differences 

in patterns of biodiversity 

o Selection of the appropriate scale should consider how stable the boundaries of 

the ecological regions will be in a changing climate 

o Levels of ecological classification frameworks that are most resilient to climate 

change generally correspond to those that are defined based primarily on bedrock 

geology, physiography and surficial geology and not on climatic patterns 

 For tools 

o Use of appropriate spatial prioritization tools 

 For areas to include in assessments 

o At a minimum, all protected areas under federal, provincial and territorial 

governance should be included in assessments of representation 

o Consider assessing representation of lands under other governance types (e.g., 

private, municipal, Indigenous) that meet IUCN criteria for protected areas or 

OECMs 

o Other protected areas and OECMs may make a significant difference in 

representation achievement in areas of the country where there are few 

opportunities for more F/P/T protected areas (e.g. regions predominantly under 

private ownership) 

o Consider whether or not all IUCN management categories of protected areas should be 

included in assessments.  Consider including only protected areas under management 

categories for which the site objectives clearly are to protected and restore intact nature 

including native species, natural features, ecosystems and natural area processes. 

o Consider if inclusion in assessments should be based upon requirements of size, 

condition, ecological integrity or other factors. 

Some initial ideas for standards that could be established for each criterion were developed. These are 

only intended to provide a starting point for further discussions and analysis.  

Also discussed are emerging issues that jurisdictions are facing with regards to how they could be 

integrated into their planning efforts, as well as gaps in current efforts to plan for and/or assess ecological 

representation. These issues require further research, consideration and incorporation into planning for 

and assessing ecological representation in Canada.  They include: areas of importance to Indigenous 

people, climate change, freshwater representation and achieving representation targets. 
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1 Introduction 

1.1 Aichi Target 11 and Canada Target 1 

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 of the target to assist in the development of guidance for achieving Canada Target 1. The Expert 

Task Teams, which represent each of the qualitative elements, are: 
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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 

 

This discussion paper represents the ecological representation component of the qualitative elements of 

Canada Target 1.  

1.2 Scope of the discussion paper 

The purpose of this discussion paper is to research, assess and summarize existing information related to 

concepts of ecological representation of terrestrial and inland waters and its application to the 

establishment and management of protected areas networks for the conservation of biodiversity in 

Canada. Ecological representation of marine ecosystems is not within the scope of this discussion paper 

and is being addressed separately. 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 this qualitative element 

to Canada Target 1.  

Ecological representation is a critical concept to the success of Canada Target 1; protected area networks 

cannot be effective in biodiversity conservation if they do not adequately represent the range of 

ecosystems and supporting processes throughout the country. Networks of protected areas and other 

effective area-based conservation measures (OECMs) are considered ecologically representative if they 

protect viable areas and systems covering the full range of biodiversity within an ecologically defined 

region. In its simplest terms this is achieved through the inclusion of the full range of natural terrestrial 

and aquatic ecosystems, special habitats and populations, geological and physiographical sites of 

importance within the networks. This discussion paper reviews the current approaches to achieving and 

assessing ecological representation throughout the country and outlines options for a coordinated 

approach for assessing the ecological representativeness of Canada’s network of protected areas and 

OECMs. 

Ecological representation is a fundamental basis of conservation planning. It’s recognized that other 

interconnected criteria contribute to the design of resilient protected area networks and that these need 

to be applied in a cohesive, systematic approach. Some of these other criteria, such as connectivity and 

areas important for biodiversity, are addressed comprehensively in other discussion papers. While this 

discussion paper briefly deals with some of these other concepts, they are not the primary focus and have 

not been explored in depth.  
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2 Context: Ecological Representation 

2.1 A brief background and history 

The protection of natural areas globally is an old and widespread human practice. Early modern protected 

areas established by governments were mainly set up to preserve areas of recreational and scenic value, 

non-economic value, and opportunistic value.  Establishment of early protected areas tended to be ad 

hoc, were in areas that were least valuable for commercial uses, easiest to protect, and the most 

charismatic (Margules & Pressey, 2000). While many of these early areas now meet the International 

Union for the Conservation of Nature’s (IUCN) definition of a protected area, in most countries they were 

not selected using scientific data and methodologies and do a poor job at representing biodiversity (Scott 

et al. 2001).  

Globally, during the early 1980’s a shift towards more systematic planning of protected area networks 

and setting of biodiversity targets began as global concern over the loss of biodiversity emerged 

(Anthamatten & Hazen, 2015).  At the 1982 World Parks Congress  in Bali, Indonesia, representatives  set 

a target of protecting 10% of the world’s surface by 2000 (UNESCO World Heritage Centre, 2005 ).  

Ecological representation was first mentioned on the international stage in the 1987 ‘Our Common 

Future’ report by the Brundtland Commission.  The report  stated that the nearly 4% of the earth’s land 

area that was explicitly protected to conserve species and ecosystems at the time would have to be at 

least tripled in order to constitute a representative sample of the earth’s ecosystems (World Commission 

on Environment and Development, 1987).  Ecological representation of protected areas networks became 

a topic of policy concern for the CBD in the decade following the 2003 World Parks Congress at which 

participants agreed that “a concerted effort is needed to ensure that the global protected areas system is 

comprehensive, adequate and representative” (Barrios et al., 2003).  Most recently, Aichi Target 11 calls 

for systems of protected areas and OECMs to be ecological representative.  (United Nations Environment 

Program, 2012).   

In Canada, methodical system planning for protected areas dates back to the late 1960’s and early 70’s 

and came about due to Canada’s participation in the International Biological Programme’s Conservation 

of Terrestrial Ecosystems Panel (Foster, 1978, Freedman 2013).  This early work in methodical protected 

areas system planning helped prompt agencies to adopt the concept of ecological representation by the 

late 1980’s and early ‘90’s.  In the 1980’s and 90’s there were concerted efforts by the Canadian Council 

on Ecological Areas (CCEA) to develop a framework for a national network of protected areas and guidance 

for Canadian jurisdictions on how to plan for and thus establish ecologically representative protected area 

networks (CCEA, 1989, 1992 and 1995).  Stemming from this work and in partnership with the CCEA, World 

Wildlife Fund Canada (WWF Canada) undertook the Endangered Spaces campaign to convince 

governments complete a network of protected areas representing a sample of all of Canada’s ecoregions 

and to set aside at least 10% of Canada’s land mass (WWF Canada 2010) to meet the Bruntland 

Commission’s recommended protection goals as per the CCEA guidance. In November 1992 WWF Canada 

had a written commitment from every jurisdiction in Canada to pursue this goal by 2000 (WWF Canada 

2010).  The work of the CCEA and the Endangered Spaces Campaign brought focus to the need to not just 
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protect more lands but to have ecologically representative protected areas networks and were the 

catalyst for the surge in establishing protected areas in Canada in the 1990’s (the amount of protected 

area in Canada more than doubled by 2000 (WWF Canada 2010)). It is now common practice for Canadian 

jurisdictions to systematically plan their protected area networks to be ecological representative based 

upon the guidance developed by the CCEA.  As a point of fact, Canada jurisdictions ingrained the need for 

ecologically representative networks of protected areas in their legislation, polices and plans.    

2.2 What is ecological representation? 

The concept of ecological representation is based on the principle that the full range of biodiversity of a 

region, including terrestrial, freshwater, marine and coastal, should be identified and protected in a 

network of protected areas (CCEA 1992, Davis et al. 2006). The goal is to have a representative sample of 

the full variety of biodiversity, at all levels of organization, to ensure the long-term persistence of all 

species and ecosystems within protected area networks (CCEA 1989 and 1992, Margules & Pressey 2000, 

Dudley & Parish 2006, and Kukkala & Moilanen 2008).  

Our current knowledge and understanding of all ecosystems, species distribution and occurrences and 

the processes that sustain biodiversity is incomplete (Stoms et al., 2005; Davis et al., 2006; Grantham et 

al. 2010).  Because of this, biodiversity surrogates (coarse filter) are employed in protected areas network 

planning as a means of representing the full range of biodiversity.  In both terrestrial and freshwater 

realms, species distributions, vegetation communities, and other species assemblages are largely 

determined by environmental and physiographic factors.  Therefore, protecting examples of all 

biodiversity surrogates based on physiographic features (known commonly as enduring features) should 

capture all element of biodiversity (CCEA 1992, Noss and Cooperrider 1994, Noss 2004).   

Some elements of biodiversity do not always co-occur on the landscape in a predictable fashion, and 

therefore they may not be adequately captured by the coarse filter biodiversity surrogate approach.  It is 

necessary to target these elements individually to ensure they are represented. Examples of these 

elements include rare, endangered or endemic species, special habitats such as important calving 

grounds, palaeo-ecological sites such as important fossil localities, or physiographical sites vulnerable to 

destruction (CCEA, 1989). This is referred to as fine filter analysis and it involves adding more detailed 

information where it exists. 

Quantitative targets define how much of each biodiversity surrogate and/or fine filter element to protect 

and allow measurement of progress towards achieving ecological representation. Assessing gaps in 

ecological representation helps determine where additional representative areas should be situated.   

 Although representation of terrestrial, freshwater, marine and coastal biodiversity are all needed and on 

equal footing ecologically, the major focus, until recently, has been on the establishment of terrestrial 

protected areas (e.g. Allan et al 2010, Herbert et al. 2010). 
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2.3 Why is ecological representation an important part of biodiversity conservation? 

It is important to represent all biodiversity in a protected areas network instead of only select species or 

communities because all organisms within an ecosystem are interlinked and interdependent. The stability 

of a community is directly related to the health and diversity of the ecosystem it exists within (Mondal, 

2016). Therefore, the value of biodiversity to the existence of all organisms, including humans, is 

immense.  

BOX 1: There are several key elements to consider to achieve an ecologically representative 

protected areas network.  A network design: 

1 should be based on the premise of protecting the full range of biodiversity within an 

ecologically defined region;  

2 should define biodiversity surrogates to identify and assess biodiversity; 

3 should identify new protected areas based upon biodiversity surrogates (coarse filter); 

complimented by fine filter criteria (i.e. rare species occurrences, special geological 

features, special habitats); and network design features (i.e. site size, distribution, and 

replication); 

4 should identify quantitative targets for representation of biodiversity surrogates within 

the ecologically defined region in order to  measure progress; 

5 should aim to meet representation targets as efficiently as possible (i.e., least area to 

meet greatest achievement of targets ); and 

6 it should define an approach for measuring progress towards achieving ecological 

representation including identifying gaps in the network and an appropriate scale to 

assess representation within the context of a hierarchical ecological classification 

framework for the ecologically defined region. 

 

BOX 2: Ecological representation alone does not guarantee species persistence (Cabeza and 

Moilanen, 2004). To ensure the long term survival and persistence of species and other 

elements of biodiversity, systematic conservation planning should also consider: 

 replication of sites across the landscape (i.e. redundant ecological representation in 

multiple protected areas) 

 the size and shape of protected areas; 

 how protected areas are distributed across the landscape; 

 the ecological integrity of the protected areas; 

 that protected areas network being well connected and integrated into the management 

regime of the broader landscape. 

These design considerations play a role in how effective a network will be in maintaining 

ecological representation and biodiversity over the long-term and in the adequacy of ecological 

representation. 
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The products of nature that are of economic and consumptive value (i.e. timber) are not the only 

important aspects of biodiversity that are important to humans.  Other values of biodiversity include 

ecosystem services, aesthetic, ethical, and social and cultural values (Mondal, 2016).  These values are 

also important and are reliant on the full breath of biodiversity remaining intact.  As such, the loss of 

biodiversity threatens human’s food supplies, economies, and mental and physical health (UN, 2017).   

The conservation of biodiversity in ecologically representative protected area systems or networks can 

lead to increased resiliency and viability (Fischer, Lindenmayer & Manning, 2006). A resilient ecosystem 

will be able to absorb change and reorganize its processes and structures after a disturbance event in 

order to maintain crucial ecosystem functions. Biodiversity evolves to adapt to local representative 

processes that support their long term viability. Protected areas that are large and representative will help 

protect biodiversity but will also support ecological processes needed to make long-term conservation 

successful (Margules & Pressey, 2000).   Ecological representation is increasingly important in a changing 

climate. Protected areas that are diverse and contain a variety of environmental conditions will improve 

the capacity of species and ecosystems to adapt to climate change while still conserving the maximum 

biodiversity (Lemieux 2011, Anderson and Ferree 2010). 

3 Achieving and Assessing Ecological Representation – Guidance 

from the Literature 

This section looks at guidance from conservation science literature on biodiversity surrogates as a coarse 

filter and their effectiveness at capturing biodiversity, fine filters as data complimentary to the coarse 

filter, and how both can be used to achieve ecological representation. As well, this section looks at 

guidance from the literature on setting targets for ecological representation and various tools available 

for identifying ecologically representative areas and assessing progress towards ecological representation.   

3.1 Use of biodiversity surrogates (coarse filter) and their effectiveness at capturing 

biodiversity  

Many types of surrogates have been proposed to represent the biodiversity of a region, including 

abiotic/physiographic (various classifications of land and water) and biotic (well-known taxonomic groups, 

species assemblages, plant communities) surrogates (Margules and Pressey 2000). 

Studies on the effectiveness of both abiotic and biotic surrogates to represent biodiversity have had 

variable and sometimes conflicting results (Possingham et al. 2006, Grantham et al. 2010, Lewandowski 

et al. 2010, Beier et al. 2015, Anderson et al. 2015). Grantham et al. (2010) found that overall, the 

effectiveness of surrogates is strongly influenced by factors including the choice of surrogates, differences 

among study regions where these tests took place, the test methodology (i.e. how effectiveness is 

quantified) and features used to evaluate surrogates. They concluded that the variable results reported 

in the literature on the effectiveness of surrogates are due to variations in most or all of the above factors. 

They therefore caution against generalizing surrogacy tests. For example, Grantham et al. (2010) 
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determined that tests of surrogates for taxa that are threatened might produce lower estimates of 

effectiveness than those for more widely distributed test features.  

Lewandowski et al. (2010) reviewed 32 published studies that tested the effectiveness of species richness 

of surrogate taxa to capture the richness of other taxa and found that surrogate taxa were most effective 

in certain biomes such as grasslands and in some cases boreal zones, tropical forests and deserts and also 

in studies examining larger areas. In comparing the various studies they found that it was difficult to 

determine whether certain taxa are more effective surrogates than others and that overall effectiveness 

of surrogate taxa never exceeded 50%. 

Similarly, Beier et al. (2015) reviewed fourteen studies that reported over 600 evaluations of the 

effectiveness of abiotic surrogates in representing species in various different study areas, and although 

positive results outnumbered negative results, positive results did not exceed 50% in any realm 

(terrestrial, freshwater, or marine). However, they suggest that there are potential ways to improve the 

reliability of abiotic surrogates that have yet to be rigorously tested and that the need for inexpensive 

abiotic surrogates in data poor regions and as a climate change adaptation tool in all regions of the world 

should motivate such efforts to improve the effectiveness of abiotic surrogates. 

Flather et al. (1997) determined that since it is not possible to measure the variation of biodiversity within 

or between study regions, the true effectiveness of biodiversity surrogates cannot be determined.  A 

conclusion from many studies testing the effectiveness of biodiversity surrogates is that there is no perfect 

surrogate or suite of surrogates. The choice of surrogates will depend on the presumed effectiveness of 

available surrogate data and the resources (time, cost and effort) required to develop alternative ones 

(Possingham et al. 2006). Recently, however, climate change oriented approaches to coarse filter 

ecological representation are recommending that ecological representation should not be based on any 

biotic biodiversity surrogates but rather on more permanent physical features of the landscape (also 

referred to as geodiversity) as “arenas” of biological activity. This is often referred to as “protecting the 

stage” and in doing so, protecting a majority of the “players” (species, communities) (Tingley et al. 2014, 

Anderson et al. 2015, Lawler et al. 2015). 

Numerous studies indicate that biodiversity surrogates alone are not sufficient to capture biodiversity in 

protected areas (Pressey 2004, Venter et al. 2014, 2017). Ideally, therefore, it is necessary to also use fine 

filter data on biodiversity (Stralberg et al. 2015).  

3.2 Use of fine filters 

Fine filter approaches are applied to identify and represent species, communities, or other biodiversity 

elements, that may be missed by coarse filter analysis (Tingley et al. 2015, NCC 2006, Stoms et al. 2005, 

Henson et al. 2005, Noss 1995). Originally, fine filter approaches were focused on including threatened 

and endangered species within protected area networks that were not represented with coarse filter 

approaches (Tingley et al. 2015, Lemelin and Darveau 2006). Over time, the fine filter concept has 

expanded to include other biodiversity elements. Although threatened, endangered and rare species 

remain a common fine filter element, others include rare communities, endemic species, declining 
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species, peripheral species, disjunct populations, habitats important for critical life stages, and wildlife 

concentration areas (Asaad et al. 2016, NCC 2006, Henson et al. 2005, Heinemeyer et al. 2003). Less 

commonly, keystone, focal or umbrella species have been suggested as fine feature elements (NCC 2006), 

as well as features such as roadless areas, sites sensitive to development, sites of high resource value to 

wildlife (e.g., mineral licks), and sites recognized by Indigenous peoples (Noss 1995). Assessing the 

vulnerability of species to climate change has been suggested as a way to prioritize what species to include 

in fine filters (Tingley et al. 2015). In general, the number and type of fine filter elements is customized 

for the specific conservation planning initiative, largely depending on the goals of the project and data 

availability. 

Targets for fine filter elements are usually based on representing at least one occurrence of every element 

in the protected areas network and including an adequate sample of the range of the element. Adequacy 

is generally relative to distribution, with higher targets set for species and communities that occur less 

frequently compared to those with large geographic ranges. Targets have also been developed based on 

rarity, population trend, and endemism (Henson et al. 2005, Heinemeyer et al. 2003).  

There are several limitations of fine filter approaches. The primary constraint is the availability of sufficient 

data (Henson et al. 2005, Heinemeyer et al. 2003, Noss 1995). Recent occurrence data is often not 

available for many species and communities or does not exist, particularly in remote wilderness areas. 

Survey bias is also a concern because inventory and monitoring are typically concentrated in areas that 

are relatively accessible, such as close to road networks. Furthermore, there is very little data available 

for some taxa, such as invertebrates. Even when occurrence data is available, there is usually insufficient 

information to assess viability (Henson et al. 2005). The cost to collect and update information on fine 

filter elements generally makes it a much more expensive approach compared to coarse filter approaches 

(Tingely et al. 2015, Lemelin and Darveau 2006, Stoms et al. 2005).  

3.3 Approaches to achieving ecological representation  

Coarse and fine filters should be used together to achieve ecological representation (Tingley et al. 2015, 

Polak et al. 2015, Stoms et al. 2005). Biodiversity elements that are rare or that have limited distribution 

are often missed by coarse filter approaches. Conversely, fine filters by themselves do not adequately 

represent environmental or ecosystem variability. Fine filters may be more important in altered 

landscapes with competing interests in land than in intact regions with fewer threats (Stoms et al. 2005). 

In highly altered landscapes, rare species and communities are more likely to occur in disturbed or 

fragmented sites that usually would not be prioritized for conservation by coarse filters (Stoms et al. 

2005).  

Coarse filters are typically applied first to identify sites for protection, followed by fine filter analysis 

conducted as a subsequent step (Polak et al. 2015, Henson et al. 2005, Heinemeyer et al. 2003, Rumsey 

et al. 2003). However, simultaneous application of coarse and fine filters may reduce the amount of land 

required to meet targets than sequential analysis (Polak et al. 2015). The results of fine filter analysis are 

often used to assess the relative value of sites identified with the coarse filter. For example, coarse filter 

sites that coincided with fine filter elements were scored higher than those without in the identification 
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of a terrestrial conservation blueprint for the Great Lakes (Henson et al. 2005). In some cases, fine filter 

analysis is conducted as a post hoc assessment of the representation of fine filter elements in sites 

selected using coarse filters. This was the approach used for the conservation area design for the Territory 

of the Taku River Tlingit First Nation in northwest British Columbia, primarily due to insufficient data on 

fine filter elements (Heinemeyer et al. 2003).  

In addition to the use of coarse and fine filters to achieve ecological representation, a recent meta-analysis 

showed that topographic and vegetation heterogeneity is influenced by scale (Stein et al. 2014).  

Establishing the scale at which ecological representation is assessed is primarily done using hierarchical 

ecological frameworks and these are often the basis for defining biodiversity surrogates. Ecological 

frameworks provide a system for classifying and describing ecosystems based on common features such 

as climate, geology and vegetation at multiple scales (Crins et al. 2009). The different levels of a framework 

are typically nested and provide ecologically defined regions within which biodiversity surrogates can be 

identified and representation assessed. 

3.4 Ecological representation targets  

Clear targets for achieving ecological representation are needed and are recognized as best practice in 

conservation planning (Pressey et al. 2003, Possingham et al. 2006).  Setting targets can be controversial 

as they are often based on political decisions instead of science-based ones (Cawardine et al. 2009). 

Assessments of quantitative targets are more objective and defensible than qualitative targets.  

Determining how much of each ecological unit, biodiversity surrogate or fine filter element needs to be 

protected to achieve adequate ecological representation is a difficult challenge with no definitive 

answers. While value judgements are often involved in determining quantifiable targets for ecological 

representation, setting targets should be based upon the best available scientific knowledge.  Targets 

must be ecologically sensible and reflect the needs of species and ecosystems and account for the 

ecological and evolutionary processes that underpin biodiversity (Watson et al. 2016).  Targets are 

dependent upon the data available and the quality and consistency of the data (Ardron et al. 2008). 

It is common for jurisdictions to set targets for conserving a proportional amount of  ecological unit (e.g. 

17% of each ecoregion, or bioregion or vegetation class etc.), while sometimes targets are set based on 

representing a fixed amounts  of ecological unit (e.g. 1000km2 of each ecoregion).  Chauvenet et al. 

(2017) concluded that proportional targets are more likely to achieve adequate ecological 

representation than fixed amount targets, but only when there are large differences in size between 

ecological units.  Proportional targets dependent upon the size and rarity of individual ecological units 

are also sometime used.  This means that for small and/or rare units the proportion to be protected is 

higher and that set for common and/or large units (e.g. 75% and 10% targets respectively) (WWF 1995). 

Some jurisdictions use a variety of targets at multiple scales to achieve representation at all 

organizational levels, from species to landscape. For example, Australia has an overall ecological 

representation target to protect 17% of each bioregion within their National Reserve System by 2020 

(Department of the Environment and Energy, 2017a).  In addition to this over-arching target are finer 

scale targets of: examples of at least 80% of all regional ecosystems in each bioregion by 2015; at least 
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80% of all regional ecosystems in each bioregion by 2025; core areas for the long-term survival of 

threatened ecosystems and threatened species habitats in each of Australia’s bioregion by 2030; critical 

areas for climate change resilience to act as core lands of broader whole of landscape scale approaches 

to biodiversity conservation by 2030 (The Natural Resource Management Ministerial Council, 2009; 

Appendix D).  These finer scale targets will increase the probability of the full range of biodiversity being 

protected.  Polak et al. (2016) state that balancing the representation of ecosystems and threatened 

species habitats is needed to achieve protection of the full range of biodiversity.   

In the context of Aichi Target 11 and Canada Target 1, some recommend that Aichi Target 11 should be 

interpreted as having an ecological representation target of achieving 17% of each terrestrial ecoregion 

within protected areas by 2020 (Woodley et al 2012; Watson et al 2014).  However, others have argued 

that if this static percentage was globally achieved, it would not be enough to protection terrestrial 

biodiversity (Buchart et al. 2015; O’Leary et al. 2016).  Dietz et al. (2015) stated that targets solely based 

on the ecoregion scale were not likely to result in adequate ecological representation because this 

ecological unit is too large to ensure that all vegetation types and habitat types for threatened, rare or 

sensitive species would be protected.  The analysis conducted by NCC, as presented in map form in 

Appendix G, shows how the scale of the ecological unit used to define targets influences the degree of 

overall ecological representation.  Using smaller scale ecological units to set targets will increase the 

likelihood that all biodiversity is represented within a protected area network. 

3.5 Tools to support ecologically representative conservation planning  

There are many types of tools available for identifying new ecologically representative protected areas 

and for assessing the performance of existing protected area networks in terms of progress towards 

achieving ecological representation of biodiversity (including identifying gaps).  A selection of the most 

common tools is described below. 

3.5.1 Spatial prioritization tools  

Spatial prioritization tools can address the complexity of multiple sources of data (both environmental 

surrogate and species surrogate data), and multiple competing interests (including stakeholder interests 

and costs) of protected areas (Moilanen et al. 2009). These tools can be used specifically to address 

ecological representation and can answer the question of the type:  “What is the minimum number of 

sites, or minimum total area, necessary to represent all species?” (Ardron et al. 2010).  

Spatial prioritization tools evolved from simple complementarity-based minimum set reserve selection 

algorithms that operated on relatively small data sets and presence-absence data to more recently being 

able to include various cost factors, methods to deal with connectivity and uncertainty, and are able to 

deal with much larger landscapes and a variety of data types (Kukkala and Moilanen, 2012). Several of the 

most commonly used spatial prioritization tools available are described below: 

MARXAN is a widely used decision support software tool for identifying areas contributing to an 

ecologically representative protected areas network and assessing gaps in ecological representation. 
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The tool primarily uses a randomization method known as simulated annealing to determine the most 

efficient solution to selecting areas for the network. Based on defined criteria for biodiversity surrogates 

or features, the model calculates a “cost” for each potential solution and aims to minimize this cost, 

while producing a near-optimal solution. Hundreds of different scenarios can be generated and 

compared in order to evaluate a suite of outcomes to determine the most critical areas for meeting 

conservation goals efficiently (Game and Grantham, 2008). More recent versions of the tool also allow for 

creating multiple-use zoning plans for natural resources management, and MARXAN outputs can be 

imported into GIS software to map results. 

Zonation produces a hierarchical prioritization of the landscape based on the occurrence levels of 

biodiversity features in sites (cells) by iteratively removing the least valuable remaining cell while 

accounting for connectivity and generalized complementarity. Zonation identifies areas important for 

retaining habitat quality and connectivity for multiple species, indirectly aiming at species’ long-term 

persistence. The output of Zonation analyses can be imported into GIS software to create maps or for 

further analysis (Lehtomäki and Moilanen,  2013).   

C-Plan is a conservation decision support software that links with GIS to map options for achieving explicit 

conservation targets (Appalachian Landscape Conservation Cooperative, 2017). Similar to MARXAN, it 

identifies areas (grid cells) to be assessed and compared as potential areas to achieve ecological 

representation. 

The SITES tool provides a suite of conservation planning options but mostly operates inside an early 

ecoregional planning framework.  It is a precursor of MARXAN (Appalachian Landscape Conservation 

Cooperative, 2017). 

ResNet uses an algorithm based on rarity and complementary. It employs an iterative procedure that 

selects areas (grid cells) on the basis of rarity; then, to break ties between cells with equally rare 

surrogates, it uses complementarity (that is, it selects the cell that contains the most surrogates not 

already represented up to the specified target among the cells that have already been chosen (Kelly et al, 

2002). 

3.5.2 Post hoc assessment tools 

Another group of tools could be termed post-hoc assessment tools.  WWF Canada, during its Endangered 

Spaces Campaign in the late 1980s to 2000, developed a gap analysis tool that is an automated routine, 

running as an extension in ArcGIS (Appendix B). It assesses how well ecological diversity is represented in 

established and proposed protected areas by measuring the degree of ecological representation of each 

enduring feature by protected areas. Degree of ecological representation is assessed based on 

conservation criteria that includes protected area size, connectivity of the protected areas network, 

environmental gradients, shoreline and riparian community types and habitat quality. The individual 

criteria are scored on the basis of defined decision rules (Iacobelli et al. 2006).  

A similar approach was used by the US Geological Survey (USGS) Gap Analysis Program (GAP), was 

launched in the late 1980s. The difference between this tool and the WWF Canada is that the US GAP tool 
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predicts species distributions by mapping natural plant communities, which is a finer scale assessment 

than WWF’s assessment using enduring features (Iacobelli et al. 2006). 

Another tool called PARC indices (Protected Area Representativeness & Connectedness Indices) has been 

developed in and applied in Australia, is part of Global Biodiversity Change Indicators (GEO BON 2015), 

and it uses biologically-scaled, global, environmental modelling and mapping data (at 1km2 resolution) to 

assess the extent to which terrestrial protected areas are ecologically representative and well connected 

on a global scale (Williams et al. 2016, Bush et al. 2017).  

4 Review of Approaches Towards Achieving Ecological 

Representation in Canada 

A review was conducted of all available information from Canadian jurisdictions on how ecological 

representation is incorporated into protected areas planning in Canada and how progress towards 

achieving ecological representation within protected areas networks is measured (see Appendix A, B and 

C). We reviewed ecological representation approaches across Canadian jurisdictions for commonalities, 

consistencies and differences, identified limitations and gaps of approaches.  The scope of the review 

included provincial, territorial, the federal government protected areas agencies and some selected non-

government organizations (World Wildlife Fund Canada, Nature Conservancy Canada).  Information was 

not available for Nunavut or Prince Edward Island, so these jurisdictions are not included in the 

comparison.   

4.1 Representative Natural Ecosystems 

Across Canada, most jurisdictions address coarse filter terrestrial representation through protecting 

examples of physiographic biodiversity surrogates such as  landforms, geology, soils or a combination of 

such physiographic  features, or biotic biodiversity surrogates such as  vegetation types (‘communities’) 

within units of an ecological framework (e.g. ecoregions, sub-regions or natural regions).  In addition, if 

data availability allows, fine filter elements are also included by most jurisdictions. 

The majority of jurisdictions do not systematically identify and assess freshwater representation, resulting 

in a potential gap.   However, there are some exceptions, including Alberta, British Columbia, Québec and 

Saskatchewan where representation of freshwater ecosystems are considered.   For example, Alberta has 

specific targets for a range of freshwater ecosystems in every subregion in the province including alkali, 

organic and mineral wetlands, lake and major river ecosystems. 

It is important to note that the life cycle of many species have both terrestrial and freshwater components, 

underlining the need for both terrestrial and freshwater ecological representation. There is generally a 

lack of quantitative, transparent and comparable metrics for measuring terrestrial or freshwater 

representation across jurisdictions.  
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Most jurisdictions do not explicitly assess how representation will be influenced by climate change, which 

is a gap, however some are beginning to address this gap by integrating climate modelling into their gap 

analyses. 

4.2 Biodiversity Surrogates (Coarse Filter)  

Most jurisdictions use various types of surrogates for biodiversity representation.  Many use 

physiographic surrogates to represent “enduring features” (e.g. geology, soils, surficial deposits, 

landforms, drainage (hydrographic features), elevation, slope and aspect).  A few jurisdictions use biotic 

surrogates (e.g., land cover/vegetation) in addition to physiographic surrogates.  Using biodiversity 

surrogates is considered a coarse filter approach. A variety of data is used for these biodiversity 

surrogates, including information on soils, geology, digital elevations and land cover/vegetation 

classifications.    

Although the use of enduring features as surrogates for biodiversity is a common theme, the 

methodologies (and scale of surrogates) differ among jurisdictions.  For example, in Saskatchewan a 

unique combination of four enduring features is used to define ‘enduring feature quadruplets’. In forested 

ecosystems these capture the range of forest types they are intended to be represented and are used as 

benchmarks (controls) for management activities. Other jurisdictions include biotic features such as 

vegetation (e.g., land cover in Ontario).  Environment and Climate Change Canada (ECCC) does not 

specifically mention coarse filter representation for selection of National Wildlife Areas or Migratory Bird 

Sanctuaries but has fine filter criteria (see later).   The WWF Canada considers enduring features as 

biodiversity surrogates and NCC uses the ecoregions from the National Ecological Framework and WWFs 

enduring features and elevational vegetation classes.  

No jurisdiction is using the enduring features layer for Canada developed by WWF.  A limitation of 

biodiversity surrogates in Canada is that all jurisdictions are using different ones and using different data 

sets to develop them so they are not comparable across jurisdictional boundaries. 

4.3 Fine filter elements   

Although jurisdiction’s recognize the importance of including fine filter data in protected area planning as 

they can often be missed when only using the coarse filter to identify sites, most jurisdictions do not state 

how specifically they incorporate fine filter data into their  ecological representation approach.  It is not 

clear if elements are applied to selection and design of new protected areas in a systematic manner. Some 

fine filter elements (including locations of rare or unique species) are included in jurisdictional 

assessments of how well physiographic surrogates perform.   

In the establishment of Migratory Bird Sanctuaries or National Wildlife Areas, ECCC uses fine filter criteria 

to ensure species representation (e.g., areas that support ‘appreciable’ assemblages and populations of 

species/subspecies of migratory birds and/or species at risk.  However, they do not plan for or select sites 

based upon ecological representation criteria.  The NCC and World Wildlife Fund incorporate fine filter 

elements in their assessments including rare species data.  
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However, within the provincial and territorial jurisdictions there is a general gap in the use of fine filter 

elements in targets or assessing ecological representation (e.g., a set proportion of the range/index of 

occurrence of each fine filter element or species within an ecological framework unit, or targets for the 

number of sites needed to represent a species’ population, or representative populations in the north and 

south of their range).   

4.4 Ecological Function and Design Criteria 

Most jurisdictions include ecological function and design criteria in their protected area networks.  These 

include such elements as size, shape, distribution, redundancy, connectivity, site condition, fragility, 

ecological integrity, and natural disturbance regimes.  These elements play a role in achieving ecological 

representation but it is not clear how jurisdictions include these elements in assessing ecological 

representation.   

These ecological function and design criteria are applied to help ensure the long-term persistence of 

biodiversity as well as the resilience and adaptive capacity of a protected area network.   Essentially 

how effective a protected area network will be at maintaining all the elements of biodiversity (aka. 

ecological representation).  The limitation in not including these elements as part of ecological 

representation analysis is that the ability of jurisdictions to assess how effective their networks are likely 

to be is reduced. 

4.5 Scale/Ecological Framework 

Although a national terrestrial ecological framework exists for Canada (e.g. Ecological Stratification 

Working Group 1995, ECCC 2014), for various reasons most jurisdictions have developed their own 

ecological frameworks.  For example, Ontario has 3 ecozones, 14 ecoregions and 71 ecodistricts based on 

bedrock geology, climatic patterns, physiography and predominant vegetation types associated with 

physiographic features (Crins et al. 2009).  British Columbia has developed its own unique hierarchical 

ecological land classification based on land forms and climate and aims to capture representative 

examples of each eco-section.   Manitoba is converting its framework to nationally-classified ECCC 

ecoregions. Parks Canada has delineated 39 natural regions, which are based on geophysical and 

ecological features and processes characterizing the region.  The NCC uses the ecoregions classified by 

ECCC as a basis for its assessment, as well as finer classifications based on landform and elevation, whereas 

the WWF-Canada uses jurisdictional ecological frameworks and adjusts for scale differences with the 

ECCC’s National Ecological Framework (Iacobelli et al. 2006).  

As a consequence of these differences in scales and ecological frameworks, the ecological scale and units 

used for representation approaches are not directly comparable among jurisdictions and makes the task 

of assessing representation at a national level challenging. In addition, only a few jurisdictions have 

developed freshwater ecological frameworks. Creating a significant for assessing freshwater 

representation. 
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4.6 Ecological Representation Targets 

Jurisdictions use a range of approaches for setting ecological representation targets, resulting in no 

consistent targets across Canada.  Targets generally fall into the following categories: 1) identification of 

a fixed percentage of each biodiversity surrogate to protect (e.g., protect 10% of each biodiversity 

surrogate in all ecoregions or other ecological units); 2) protection of variable proportions of each 

biodiversity surrogate (e.g., less abundant biodiversity surrogates are protected proportionately more 

than more abundant ones within an ecoregion  or other ecological unit), and; 3) identification of a 

percentage of the ecoregion or other ecological unit within which representation is assessed.  It is 

important to note that targets for ecological representation are not the same as the overall protected 

area network targets for jurisdictions.   

Ontario and Alberta are examples of jurisdictions that have identified targets based on a fixed percentage 

of each biodiversity surrogate.  In Ontario, the minimum requirement is to represent at least one percent 

or 50 ha of each naturally occurring landform and vegetation association within each ecodistrict. Alberta’s 

representation targets are set at 5% of the total area of each of the 204 natural landscape types identified 

by subregion. Saskatchewan and the Northwest Territories are examples of jurisdictions that have variable 

targets for protecting each surrogate based on their relative occurrence on the landscape. For example, 

targets are set to protect a larger percentage of biodiversity surrogates that are rare (e.g., 75%) compared 

to features that are more common (e.g., 10% to 25%). Quebec, New Brunswick and British Columbia have 

set targets based on protection of a percentage of the ecological unit within which representation is 

assessed (8%, 4.7% and 12 %, respectively), while Parks Canada aims to establish one national park per 

natural region.  

Other approaches include Nova Scotia, where targets are set by estimating the expected number of 

species present in an ecounit, estimated using a species accumulation curve (Desmet and Cowling 2004). 

In Newfoundland and Labrador, the representation target for the largest protected areas is based on 

protecting herds of caribou.   

WWF Canada and Manitoba have proportional representation guidelines but appear to have no specific 

targets. Four enduring feature ranks are used in its assessment of representation: adequately captured, 

moderately captured, partially captured and not captured. 

The differences in approaches and targets among jurisdictions is a significant challenge for measuring and 

reporting progress at achieving a representative protected areas network at a national level as the 

progress reported by iindividual jurisdictions cannot be simply combined 

4.7 Assessment Tools 

The main tools used to assess progress towards achieving ecological representation targets are based in 

Geographical Information Systems (GIS).   This assessment is commonly referred to as a gap analysis.  Gap 

analysis is the systematic application of criteria and targets to determine which units (usually biodiversity 

surrogates) are currently adequately protected and which are underrepresented in a protected area 

network.    
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Many Canadian jurisdictions have developed their own tools for assessment.   For example, Ontario uses 

GapTool, a custom GIS analytical tool. WWF Canada has developed its own gap analysis tool - the 

Assessment of Representation Analyst (AoR Analyst), an ArcGIS extension to assess enduring feature 

representation by protected areas/candidate protected areas. Manitoba uses a combination of GIS and 

expert perspective to determine the adequacy of ecological representation.  This approach is somewhat 

subjective as their targets are not specific.  Alberta and Northwest Territories use Marxan to assess 

representation and to assist with the selection of areas to fill gaps.  

The use of different tools and approaches to assess progress towards achieving ecological representation 

across jurisdictions may result in challenges in developing a national process for assessment as analysis 

outputs will vary. Additionally the custom built tools of a few jurisdictions may not be directly applicable 

to other jurisdictions.  A general limitation of spatial tools is that they do require expert use and if not 

used correctly can result in data quality issues and assumptions being ignored or unknown. 

4.8 Areas Included in the Assessment 

Since the OECMs have not yet been defined, currently, Canadian jurisdictions are including only protected 

areas, as defined by the IUCN in the assessment of ecological representation. Manitoba is the only 

jurisdiction that appears to exclude any protected areas based upon IUCN management category.  They 

only include protected areas with management categories I through IV in their assessments. 

Among the jurisdictions for which information was available, all included protected areas under federal, 

provincial or territorial government governance in their assessments. Parks Canada only considered 

national parks and park reserves in their assessment.  Manitoba, Quebec, Nova Scotia and New Brunswick 

included privately governed protected areas in their assessments.  Manitoba and Northwest Territories 

included protected areas with shared governance.  The Northwest Territories also includes lands with 

Indigenous governance.    

A limitation is that majority of assessments are only including federal, territorial and provincial protected 

areas. Protected areas with other governance types may make important contributions in reporting on 

progress and identifying gaps.    

4.9 Measuring progress 

Biodiversity surrogates, ecological frameworks, scale of assessments, targets and data used are highly 

variable across Canada.  Jurisdictions do not always regularly assess or report publicly on representation. 

For these reasons, assessments of progress towards achieving representation are not comparable among 

jurisdictions. Overall the lack of a homogenous approach to representation means that reporting progress 

at achieving a representative protected areas network at a national level as the progress reported by 

individual jurisdictions cannot be simply combined.  

Appendix G presents several jurisdictions reports on their progress towards achieving their individual 

program’s representation targets.   It also presents four different approaches to measuring and reporting 

on progress nationally done by the NCC and ECCC. 
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5 Options for measuring progress 

Most Canadian jurisdictions already employ ecological representation as the foundation of the selection 

and design of their protected areas network. Each jurisdiction, however, has developed its own methods 

and approaches to identifying, assessing and reporting on representation. This poses significant 

challenges to developing a coordinated approach to achieving and reporting on ecological representation 

at a national level.  

There are several criteria that require consideration in developing a national system for assessing and 

measuring progress on ecological representation. These include: identification of biodiversity surrogates; 

fine filter analysis; selection of an appropriate scale and ecological classification framework for assessing 

representation; methods and tools for assessment and reporting; areas to include in assessments setting 

targets, and; what other measures to report. Currently, these criteria are not comparable among 

jurisdictions and consequently, there are no common indicators for national reporting.  

In light of these differences, this section outlines some options and considerations for developing a 

coordinated, national approach to assess and report on progress towards achieving a representative 

network of protected areas in Canada including:  

 Key principles to guide the development of a national approach; 

 Options for indicators to measure progress and coordinate reporting, and; 

 An assessment of criteria for developing a systematic approach to representation. 

5.1 Key principles 

There are several principles for using ecological representation in conservation planning that can be 

derived from the literature and existing approaches being used in Canada and elsewhere. Agreement on 

key principles could help guide the development of a coordinated national approach to achieving 

ecological representation in Canada.  

Potential key principles include:  

 Representation of samples of the full range of biodiversity within protected areas and OECMs is a 

primary goal of conservation planning. 

 Achieving ecological representation requires a systematic approach to identify, assess and 

measure biodiversity. 

 In the face of incomplete knowledge of the occurrence and distribution of all species, the use of 

coarse filter biodiversity surrogates provides a way to identify, assess and represent samples of 

the full range of biodiversity within protected area and OECM networks. 

 As a best practice, ecological representation should incorporate both physiographic and biotic 

surrogates, as well as fine-filter criteria, to protect the biodiversity of today while “conserving the 

stage” for species and ecosystems of the future. 
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 Setting quantitative targets for biodiversity surrogates is important for measuring progress 

towards achieving representation. 

 Targets should be informed by the best available science and information on adequate 

representation for the protection of biodiversity.  

 Assessments of representation must be done at an appropriate scale within the context of a 

hierarchical ecological classification framework. 

 The scale for assessments should be effective at capturing differences in patterns of biodiversity 

while supporting efficient analysis of biodiversity surrogates and gaps in representation. 

 Representation approaches should be adjusted in response to new data, tools and information 

about their effectiveness. 

 

Ecological representation does not guarantee persistence of biodiversity; long term biodiversity 

conservation depends on good ecological design and effective management of protected area and OECM 

networks, as well as ecologically sustainable management of the intervening landscape. 

5.2 Options for measuring Canada’s progress 

Developing a coordinated national system for measuring ecological representation initially requires 

consideration of a general approach before deliberating specific criteria and methods for systematic 

assessment and reporting. Accordingly, the following options provide a range of general approaches for 

reporting on potential indicators but do not specifically evaluate criteria for a systematic protocol. 

Option 1: Ecological representation is assessed and reported by each jurisdiction using its 

own methodologies and indicators to measure progress.  

In this option, each jurisdiction would continue to employ its own methods, targets, surrogates and 

indicators for assessing and reporting on representation. Progress towards achieving representation 

would be reported at the jurisdictional level.  

Pros: 

 Does not require changes to existing jurisdictional approaches. 

Cons: 

 National reporting with a common indicator would not be possible due to the variance in 

biodiversity surrogates among jurisdictions, or the methods used to identify and assess them.  

 There is no basis for comparing progress among jurisdictions because of differences in ecological 

framework, biodiversity surrogates, targets, lands included and indicators. 

 Not all jurisdictions do regular assessments of representation achievement or publicly report on 

progress. 

 Some jurisdictions do not currently have a system for assessing and reporting on representation. 
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Option 2: The proportion of protected areas within an ecologically defined region is assessed and reported 

by a national body. 

The amount and proportion of protected areas and OECMs would be reported at an appropriate scale 

within the context of an ecological classification framework (e.g., National Ecological Framework for 

Canada (Ecological Stratification Working Group 1995). Jurisdictions would contribute protected areas 

and OECM data for analysis and reporting by a national body. This option would require the selection of 

a national ecological classification framework and the appropriate level of the framework for assessment 

and reporting. This option would not involve the determination of biodiversity surrogates, the 

identification of targets, or assessments of the representation of surrogates within ecologically defined 

regions. 

Pros: 

 Provides a simple, quantifiable indicator for national reporting. 

 Consistent with the existing approach for reporting on ecological representation in the Canadian 

Protected Areas Status Report and with some jurisdictional approaches. 

 Jurisdictions that do not have a system for assessing and reporting on representation could be 

included in reporting using this indicator. 

 

Cons: 

 This indicator does not use biodiversity surrogates and therefore cannot provide a measure of 

how well the variety of biodiversity within a region is being represented in protected areas. 

 There is no basis for identifying gaps in representation within an ecologically defined region, or 

priority areas for protection. 

 There is a risk that the use of this indicator to set targets for representation will not achieve the 

goal of representing the full range of biodiversity in Canada within the protected areas network. 

 No national frameworks currently include freshwater classifications. 

 

Option 3: Representation of biodiversity surrogates within an ecologically defined region is assessed and 

reported by a national body using a standard protocol. 

This option uses a measure of the amount or proportion of biodiversity surrogates that are included in 

the protected areas network relative to an identified target as an indicator for national reporting on 

representation.  Analysis and reporting would be done by a national body in cooperation with 

jurisdictions. Jurisdictions would not be required to adopt a common approach to assessing and reporting 

on representation. Implementation of this option would require the development of a national system for 

representation assessment and reporting, consisting of the determination of biodiversity surrogates, 

identification of targets and, selection of a national ecological classification framework and the 

appropriate level of the framework for assessment and reporting.  

Pros:  
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 Provides a consistent, coordinated approach to report nationally on representation achievement. 

 Provides a meaningful measure of representation achievement compared to Option 2. 

 Allows for assessing and reporting on representation in ecologically defined regions that cross 

jurisdictional boundaries. 

 Does not require changes to existing jurisdictional approaches. 

 

Cons: 

 Requires the development of a standard protocol for assessments and reporting. 

 May require greater data sharing and coordination between jurisdictions and the national body 

responsible for analysis and reporting than Option 2 (e.g., if nation-wide coverage is not available 

for data layers needed to identify biodiversity surrogates). 

 Assessments will be at a coarser scale than jurisdictional approaches and may not be adequate 

for assessing biodiversity elements at finer scales. 

 Requires resources and capacity of a national body to complete analysis and reporting. 

 

Option 4: All jurisdictions adopt a common methodology for assessing and reporting on representation. 

A standard protocol for assessing and reporting on representation would be developed and adopted by 

all jurisdictions. National reporting would be accomplished by rolling up representation achievements 

reported by each jurisdiction. Implementation of this option would require the development of a 

standardized national system for assessing representation, with the same elements as described in Option 

3, and the adoption of this system by all jurisdictions. 

Pros:  

 Provides a common framework for the country. 

 Jurisdictions not currently assessing and reporting on representation will have a framework for 

doing so. 

 Provides a basis for jurisdictions to assess how well they are representing biodiversity relative to 

the rest of Canada and gaps within their boundaries. 

Cons:  

 Jurisdictions with existing methods for assessing and reporting on representation would be 

required to adopt a new approach. 

 The scale of assessment may be too coarse to be useful for conservation planning by individual 

jurisdictions. 

 Some jurisdictions may still need to assess and report on representation using their existing 

approaches to meet legislative, policy or planning requirements. 

 Variability in data coverage and standards across the country will be a challenge in developing a 

standard protocol and analytical methods. 

 Requires a higher level of coordination than Option 3. 
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 A national approach is unlikely to meet the needs of all jurisdictions. 

 

5.3 Summary of Options 

The goal of ecological representation is to have a representative sample of the full variety of biodiversity, 

at all levels of organization, to ensure the long-term persistence of all species and ecosystems within a 

protected area network. The options that are presented offer a suite of choices for measuring and 

reporting on representation at the national scale. The selection of an approach should consider how well 

the option would meet the goal of ecological representation, it’s utility for ease of national reporting and 

coordination, whether it provides a meaningful measure of progress, ease of implementation, flexibility 

to accommodate other approaches to meet regional needs, and resource implications. Table 1 provides a 

summary of the options based on an evaluation of these criteria. 

On the basis of this evaluation, Option 3 best meets these criteria by providing a foundation for 

coordinated national reporting with a meaningful indicator while being moderately easy to implement 

and providing flexibility for jurisdictions to use existing approaches that were developed to meet regional 

requirements. Although Option 1 and 2 would be easier to implement, they do not provide meaningful 

measures of progress towards achieving ecological representation at a national level. While Option 4 

shares many of the strengths of Option 3, this option would be challenging to implement and is less 

flexible because all jurisdictions would be expected to conform to a standard national approach that may 

not meet regional needs. Resourcing implications for Option 3 and 4 are expected to be high initially due 

to the effort that would be required to develop a national protocol for representation assessment and 

reporting. Over the long-term, and once a protocol is established, resources required to implement Option 

3 are anticipated to be less than Option 4 because of efficiencies that could be realized by centralized 

assessments and reporting by a national body.  

Table 1. Summary of options based in an evaluation of these criteria.  

Options Evaluation Criteria 

Ease of 

National 

reporting  

Ease of 

National 

coordination 

Meaningful 

measure of 

progress 

Ease of 

implementation 

Flexibility Resourcing 

Implications 

1. Ecological 

representation is 

assessed and 

reported by each 

jurisdiction using its 

own methodologies 

Low Low Low High High Low 

2. The proportion of 

protected areas 

within an 

High High Low High High Low 
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ecologically defined 

region is assessed 

and reported by a 

national body 

3. Representation of 

biodiversity 

surrogates within 

an ecologically 

defined region is 

assessed and 

reported by a 

national body using 

a standard protocol. 

High High High Moderate High Moderate- 

High 

4. All jurisdictions 

adopt a common 

methodology for 

assessing and 

reporting on 

representation 

High Moderate High Low Low High 

 

5.4 Criteria for Developing a General National Approach  

Based on the implementation of Option 3, Table 2 provides a summary of considerations and limitations 

related to developing a national approach for assessing and reporting on representation, Criteria that 

were assessed in the table include Identification of biodiversity surrogates; fine filters, setting targets, 

scale for assessment, tools for assessment and reporting, and lands and waters to include in assessments.  

Each criterion in Table 2 requires careful consideration and analysis to develop a standard national 

protocol, including assessments of effectiveness. Although some initial ideas are included in the table for 

standards that could be established for each criterion, these are only intended to provide a starting point 

for further discussions and analysis.  

Development of a national protocol is a significant undertaking that is beyond the scope of this discussion 

paper. The development of such a protocol should be conducted by a national team in consultation with 

jurisdictions and non-government organizations responsible for the planning and management of 

protected areas of any governance type, and OECMs. A national organization such as the Canadian Council 

of Ecological Areas (CCEA) may be well positioned to take a leadership role as they did during the initial 

development of ecological representation and protected area network planning guidelines.  
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Table 2. Criteria for systematic ecological representation assessment and reporting- Summary of considerations, limitations and preliminary ideas for 

developing national standards. 

Criteria Considerations Limitations Preliminary Ideas for Developing 

National Standards 

Biodiversity 

surrogates 

(coarse filter) 

 Include terrestrial and freshwater 

physiographic and biotic surrogates 

 Use fine filter criteria in combination with 

coarse filter surrogates to capture a fuller 

range of biodiversity 

 Consider climate change in the selection 

of surrogates (e.g., geological and 

topographical diversity, elevation) to 

“conserve the stage” and protect climate 

refugia 

 Differences in data coverage, standards 

and resolution are limits on the selection 

and assessment of biodiversity surrogates 

 Biodiversity surrogates may miss fine 

scale features 

 Each jurisdiction currently uses different 

biodiversity surrogates or employs similar 

surrogates (e.g., enduring features) that 

are identified and assessed in different 

ways 

 There is less experience with freshwater 

surrogates; few jurisdictions identify and 

assess freshwater representation 

Terrestrial surrogates 

Physiographic surrogates: 

 Use enduring features as a 

physiographic surrogate 

 Review the WWF approach to 

defining enduring features and 

examine those currently in use by 

jurisdictions to identify 

commonalities 

 

Biotic surrogates: 

 Use land cover type 

 Review existing land cover 

mapping and data to select or 

develop an appropriate 

classification 

 

Freshwater surrogates 

 In the absence of a national 

freshwater ecological 

classification,  develop a 

provisional approach for 

identifying and assessing 

freshwater representation based 

on existing provincial or NGO 

approaches 
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Criteria Considerations Limitations Preliminary Ideas for Developing 

National Standards 

Fine Filter  Consider reporting on fine filter elements 

to better assess gaps in protection of 

species and communities that are missed 

by using coarse filter surrogates alone. 

 Use existing national standards and 

protocols for the selection and 

identification of biodiversity elements to 

include in the fine filter (e.g., species at 

risk listed under SARA, key areas of 

biodiversity based on IUCN global 

standards) 

 Requires selection of biodiversity 

elements to include in the fine filter, 

setting targets, and development of 

systematic approaches for assessing and 

reporting 

 Use of fine filters is often limited by 

incomplete data, data currency, and 

survey bias  

 Reporting on fine filters at a national scale 

may be meaningless due to the fine scale 

and variability of data 

 Fine filters are often customized to 

represent features of regional or local 

interest, which may not be appropriate 

for national reporting 

 Most jurisdictions do not systematically 

assess or report on fine filter criteria 

Fine filter elements 

 Select fine filter elements from 

among nationally or 

internationally designated 

species, communities or sites, 

such as:  

o SARA listed species 

o Globally rare species and 

communities (G1 to G3),  

o Key Areas of Biodiversity, 

IBAs, other designations 

  

Fine filter assessments 

 Report on the number or 

proportion of fine filter elements 

within the protected areas and 

OECM network 

Targets  Quantitative targets provide a basis for 

measuring progress in achieving 

representation 

 Consider adequacy and use the best 

available science to inform the 

identification of targets 

 Consider targets that measure the 

amount or proportion of each biodiversity 

surrogate that is needed to achieve 

representation  

 Although easy to measure and report, 

targets  that measure  the proportion of 

an ecologically defined region do not 

 Many targets are arbitrary 

 Difficult to identify what is adequate for 

long- term biodiversity protection 

(Uncertainty about how much is enough) 

 Literature suggests that much higher 

targets are needed than have currently 

been set 

 Types and amounts of targets vary among 

jurisdictions  

 Set a provisional target of 

representing 17% of each coarse 

filter biodiversity surrogate (i.e. 

enduring features) within each 

ecoregion 

 Investigate adjustments to this 

target that may be needed to 

achieve adequate representation 
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Criteria Considerations Limitations Preliminary Ideas for Developing 

National Standards 

provide a measure of how well 

representation is being achieved within 

the region 

Scale and 

ecological 

classification 

framework 

 Biodiversity surrogates should be 

identified and assessed at an appropriate 

scale within a suitable ecological 

classification framework 

 The scale of assessment should be fine 

enough to adequately sample differences 

in patterns of biodiversity 

 Selection of the appropriate scale should 

consider how stable the boundaries of the 

ecological regions will be in a changing 

climate 

 Levels of ecological classification 

frameworks that are most resilient to 

climate change generally correspond to 

those that are defined based primarily on 

bedrock geology, physiography and 

surficial geology and not on climatic 

patterns  

 Requires assessment and selection of the 

appropriate scale and framework for 

national reporting 

 The scale for assessment may miss 

biodiversity elements at finer scales 

 Each jurisdiction uses a different 

ecological classification framework; the 

scale and ecological framework for 

national reporting may be too coarse to 

meet jurisdictional needs 

 Few jurisdictions have developed 

freshwater ecological frameworks 

 The National Ecological 

Framework for Canada may 

provide a reasonable framework 

for national assessments of 

representation and reporting  

o Some ground truthing 

and refining of the NEF is 

required 

 Representation should be 

assessed for each biodiversity 

surrogate within each ecoregion 

 

Tools  There are a variety of decision support 

tools that can be used for identifying and 

assessing progress on representation 

 Consider the use of spatial prioritization 

tools, such as Marxan for spatial 

optimization, and other tools that are 

suitable for assessments 

 Lack of familiarity with models and tools 

may limit their application 

 Availability of data may constrain the use 

of some models and tools 

 Jurisdictions currently use a variety of 

standard and customized tools for 

assessing representation 

 Select tool(s) capable of spatial 

analysis that will assist with 

completing assessments most 

efficiently 
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Criteria Considerations Limitations Preliminary Ideas for Developing 

National Standards 

Areas to 

include in 

assessments 

 At a minimum, all protected areas under 

federal, provincial and territorial 

governance should be included in 

assessments of representation 

 Consider assessing representation of 

lands under other governance types (e.g., 

private, municipal, Indigenous) that meet 

IUCN criteria for protected areas or 

OECMs 

 Other protected areas and OECMs may 

make a significant difference in 

representation achievement in areas of 

the country where there are few 

opportunities for more F/P/T protected 

areas (e.g. regions predominantly under 

private ownership). 

 Consider whether or not all IUCN 

management categories of protected 

areas should be included in assessments.  

Consider including only protected areas 

under management categories for which 

the site objectives clearly are to protected 

and restore intact nature including native 

species, natural features, ecosystems and 

natural area processes. 

 Consider if inclusion in assessments 

should be based upon requirements of 

size, condition, ecological integrity or 

other factors. 

 Not all jurisdictions currently track and 

report on protected areas under other 

governance types 

 Assessment and identification of other 

protected areas and OECMs that meet 

IUCN criteria has not been done by most 

jurisdictions 

 Reporting on representation in other 

protected areas and OECMs requires 

cooperation and coordination with the 

responsible land managers 

 Include all protected areas 

currently reported in CARTS by 

each jurisdiction in assessments 

 Include protected areas of all 

governance types and OECMs as 

these sites are identified by 

jurisdictions 
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5.5 Additional imperative considerations 

In addition to the criteria outlined above,  are other areas that require further research, consideration and 

incorporation into planning for and assessing ecological representation in Canada.  These are emerging 

issues or issues that have not been resolved that jurisdictions are currently grappling with regard to how 

they should be included in their planning efforts, or they were identified as major gaps in current efforts 

to plan for and/or assess ecological representation. 

5.5.1 Areas of importance to Indigenous people 

Indigenous cultural and ecological values are closely interconnected and cannot be separated. Protected 

area and OECM networks that conserve a variety of species and ecosystems also protect cultural values 

and the sustainability of traditional practices (e.g. Environment and Natural Resources 2016). Although 

several Canadian jurisdictions include consideration of significant cultural or heritage values in the 

identification and selection of protected areas, most do not specifically reference the identification of 

areas of importance to Indigenous people.  Although not specifically referenced in planning policy, many 

Canadian jurisdictions are increasingly working to include areas of importance to Indigenous people in 

their protected area networks. 

Jurisdictions take different approaches to how Indigenous values or areas of importance are included in 

their protected area networks.  In some Canadian jurisdictions, such as the Northwest Territories, where 

areas of importance to Indigenous people are being identified as an integral component of conservation 

planning, ecological representation is often a post hoc consideration to ensure that gaps in ecological 

representation are identified and can inform planning discussions. In these cases areas of importance to 

Indigenous people are the coarse filter.  In some jurisdictions, areas of importance to Indigenous people 

are used as a fine filter once a site has been identified for protection based upon needs to fill gaps in 

ecological representation.  In other the approach used can be different depending on the specific site and 

that approach could be any of the above.   

This Expert Task Team (ETT) was asked to consider how areas of importance to Indigenous people can be 

tied in to ecological representation assessments.  This is not clear to the ETT, and perhaps they cannot be 

melded together.  However, we have identified some key points: 

 The linking of western and Indigenous concepts of culture and nature into a holistic world view 

presents opportunities for a richer and more robust protected area and OECM network that 

meets multiple objectives. 

 The identification of areas of importance to Indigenous people is a complementary approach to 

representation for achieving common objectives to protect and sustain areas of natural and 

cultural significance in protected area networks. 

 Approaches for merging the separate processes of the conservation of lands to achieve ecological 

representation and to conserve areas of importance to Indigenous people should be explored in 

future with the advancing of Indigenous protected and conserved areas in Canada and new 

relationships for conservation planning. 
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 Despite the fact that there is often no policy or legislation that directs this, Canadian jurisdictions 

are working with Indigenous governments and people to identify and conserve areas of 

importance to Indigenous people.   

 While it might not be appropriate to include these areas in the accounting of ecological 

representation, beyond reporting on sites under Indigenous governance, the opportunity exists 

in Canada to more fully report on the protection and conservation of areas important to 

Indigenous people as we move forward on tracking and reporting on the qualitative elements of 

Aichi Target 11 that the reports by various task teams are addressing. 

5.5.2 Climate change 

Climate change poses a significant threat to achieving the purpose of protected areas and OECMs to 

conserve biodiversity, but strategies for adaptation have not yet been incorporated by most jurisdictions 

into the design of protected areas networks. A changing climate is expected to accelerate rates of change, 

resulting in reassembly of species, communities and ecosystems that may not be characteristic of 

historical benchmarks (McKenney et al. 2011, Lemieux et al. 2010, Lawler et al. 2015, Rowland et al. 

2016,).   Within protected areas networks this means that under climate change scenarios the species 

assemblages and process that occurred within a protected area at the time of designation may not occur 

at that same site in future.  An emerging climate change adaptation strategy is the concept of “protecting 

the stage”, which consists of conserving diverse environmental conditions  in protected areas networks 

by representing stable, abiotic features that are unlikely to be affected by a changing climate (Anderson 

and Ferree 2010, Groves et al. 2012, Lemieux et al. 2011, Comer et al. 2015, Lawler et al. 2015).   

Most Canadian jurisdictions already use surrogates based on physiography for identifying and assessing 

ecological representation (Lemieux et al. 2011). Refinements to more explicitly account for physiographic 

drivers of biodiversity, such as elevation gradients, geodiversity and topographic diversity, could enhance 

resilience of a protected areas network (Comer et al. 2015). Accounting for physiographic diversity would 

help to ensure that the full range of conditions to support species and ecosystems of the future are 

represented in protected areas, as well as identify gaps in physiographic representation that should be 

targeted for protection (Lemieux et al. 2011, Anderson and Ferree 2010, Groves et al. 2012, Comer et al. 

2015, Lawler et al. 2015).  

A variety of other strategies also have been proposed for incorporating climate change into conservation 

planning. An example is to prioritize areas with low rates of climate change for protection (e.g., areas with 

high topographic heterogeneity) based on the assumption that these areas will have less species turnover 

(Tingley et al. 2015, Hamaan et al. 2015, Loarie et al. 2009). These enhancements remain reliant, however, 

on other adaptation strategies, including actions to maintain or restore connectivity and ecologically 

sustainable land and resource management of the intervening landscape (Lemieux et al. 2011, Rowland 

et al. 2016, Groves et al. 2012).  
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5.5.3 Freshwater representation 

One fifth of the world’s freshwater is found within Canada’s thousands of lakes, rivers, streams and 

wetlands.  Species richness is generally greater in freshwater ecosystems than in either marine or 

terrestrial ecosystems, relative to habitat extent (Zedler and Kercher 2005).  At the same time, freshwater 

ecosystems are among the most threatened and degraded, and throughout North America, species living 

in freshwater ecosystems have an extinction risk five times higher than species living in other ecosystems 

(Ricciardi and Rasmussen 1999).  Incorporating freshwater biodiversity priorities or representation 

frameworks into systematic conservation planning is thus an important part of achieving the Aichi target 

11.    

The majority of protected area networks historically have been established for terrestrial conservation, 

with freshwater ecosystems incorporated as a component of terrestrial systems (e.g. Allan et al. 2010, 

Herbert et al. 2010).  Few jurisdictions in Canada have developed freshwater classification systems to 

identify and assess freshwater representation and biodiversity priorities independently, so protection of 

freshwater is mostly incidental or partial, and potentially not effective to fully represent or protect 

freshwater biodiversity.  Key differences in the functioning of freshwater ecosystems, including 

directional, upstream-downstream connectivity in freshwater ecosystems and the constraints of 

catchments areas increase the complexity when planning for terrestrial and freshwater systems together 

(Abell et al 2011, Suski and Cooke 2007).  The configuration of protected areas is critical for freshwater 

conservation as freshwater ecosystem health is directly influenced by landscape condition.  Existing 

protected areas often fail to protect freshwater because they occur downstream of disturbed lands, or 

because rivers along park borders receive protection only on one side, or because they conserve a small, 

fragmented areas that lacks sufficient connectivity to a broad suite of habitats (Herbert et al. 2010).  

Ensuring freshwater ecosystems are adequately and effectively represented in protected areas will 

require an integrated approach that recognizes the fundamental differences between freshwater and 

terrestrial systems when identifying areas for protection, and assessing achievement of ecological 

representation.   

Freshwater hierarchical frameworks that emphasis both fine and coarse filters have been developed for 

conservation planning (e.g. Higgins et al. 2005, Abell et al. 2007), including in Canada (e.g. Wichert et al. 

2005,Poppe et al. 2016) and these frameworks can provide a foundation for identifying freshwater 

priorities and gaps (types or subtypes of freshwater ecosystems under-represented).  

Joint assessments of terrestrial and freshwater priorities (and in some cases coastal/marine) would enable 

linkages between these systems to be maintained, however approaches to conservation planning must 

recognize the differences between freshwater and terrestrial system and take into account the need to 

keep assessment separate to some extent, but achieve integration in those aspects where there is an 

overlap (Amis et al. 2009).  This could be achieved by assessing priorities for each systems simultaneously 

(e.g. Noss et al. 2002) and selecting areas where freshwater and terrestrial biodiversity priorities overlap 

(Amis et al. 2009).    
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5.5.4 Achieving Representation Targets 

A provisional target has been suggested of representing 17% of each biodiversity surrogate in every 

ecoregion (Table 2). Aside from helping to achieve the goal of representation, setting representation 

targets on an ecoregional basis is one way to assure a well-distributed protected areas network. This 

approach avoids a tendency to realize overall network goals by creating new protected areas in places 

where gains are easiest to achieve, such as in areas that are marginal for forestry or agriculture, or in 

relatively intact regions of the far north where there are fewer competing interests in land.  

Despite the value of such an approach, it may not be possible to achieve representation targets in every 

part of Canada. Target achievement will be particularly challenging in the highly altered and fragmented 

landscapes of the most densely populated and converted regions of the country, such as southern Ontario, 

the southern grasslands of Alberta, and parts of British Columbia (see Appendix G). The scarcity of natural 

areas and the high proportion of private property in these regions offer limited opportunities for new 

protected areas. For example, less than 1% of ecological representation has been achieved in the 

provincial parks and conservation reserves of southern Ontario where over 90% of land is in private 

ownership (Ontario Ministry of Natural Resources 2011). OECMs and protected areas that have not 

previously been accounted for have a role to play in contributing to representation; however, it’s 

anticipated that representation will still fall far short of the provisional 17% target in these parts of 

Canada. 

Alternative approaches will need to be considered for conserving ecologically representative areas in 

these types of landscapes, or in portions of more intact regions with high resource values. Land use 

planning policies, for example, could include protection from land use activities for ecologically 

representative areas through special designations, or as a criterion for the design of natural heritage 

systems. Because these areas would not be strictly protected and would still be vulnerable to industrial 

activities or land conversion, they should not count towards representation achievement in national 

reporting. Consideration should also be given to either passive or active restoration opportunities by 

selecting areas for protection that represent physiographic surrogates (e.g., based on surficial geology and 

soils) that have not been permanently converted to other land uses. It may not be possible to restore 

historical species and communities; however, this may be a way to avoid the irrevocable loss of geological 

diversity that could support a wider range of biodiversity in the future.  
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7 Appendicies 

7.1 Appendix A.  Canadian jurisdictional scan 

This is a summary and not a comprehensive report of all the details included in jurisdiction’s approaches.  The sources sites should be reviewed to better understand the approaches in full. 

Part A: Summary of general information on protected area system planning in Canadian jurisdictions  

Table A1 

  Jurisdiction 

Yukon Northwest Territories British Columbia Alberta 

Context Yukon legislation commits to developing a protected 
areas network based on ecoregion representation, 
however there is currently no formal policy in place to 
support this (e.g. no protected areas strategy or 
network design guidelines). The information below 
describes the criteria that planners follow when 
identifying areas of conservation interest and possible 
future protection. 

In the NWT a Protected Areas Strategy (PAS) was 
developed by the federal and territorial government in 
collaboration with Aboriginal governments and 
organizations, and approved in late 1999. 
  
This was a community driven, multi-partner initiative 
with two interconnected goals: To protect special 
natural and cultural areas in the NWT and to protect 
core representative areas within each ecoregion of the 
NWT. 
  
Since this was a community-led initiative, primarily 
areas of special natural and cultural values to 
communities were identified. 
  
Much work was done to determine how to identify 
new ecologically representative areas and assess 
ecological representation of existing and proposed 
protected areas ecological. While this work fed into 
boundary discussions of community-identified areas, it 
never resulted in identifying new areas. 
 
After the devolution of control of public lands and 
resources to the NWT (which came into effect in April 
2014), the Government of the NWT (GNWT) renewed 
its commitment to conservation planning through the 
approval of a five-year planning document entitled 
Healthy Land, Healthy People: GNWT Priorities for 
Advancing Conservation Network Planning 2016 – 
2021. It sets out two key priorities for how the GNWT 
will move forward with conservation network 
planning. 
 

In June 1993, the Government of British Columbia 
released “A Protected Areas Strategy for British 
Columbia.” 
  
This policy outlined the vision for the protected area 
system, the goals, definitions and criteria to be met 
and guidelines for identifying areas. 
 
The overarching target was to achieve a target of 12% 
provincial land base dedicated to protected areas by 
the year 2000. This target was met and exceeded and 
no new targets have been formally announced. 
  
Although the Protected Areas Strategy of British 
Columbia is now dated, nevertheless targets met the 
goals of achieving representativeness and protecting 
special features remain valid.  
 
The Ministry of Environment’s response to the 2010 
Office of the Auditor General of British Columbia’s 
report on the Conservation of Ecological Integrity in 
B.C. Parks and Protected Areas reconfirmed the 
priority of achieving representation of the natural 
diversity of the province. 
 
 
 
 

In 2015 Alberta produced the “Natural Regions & Sub 
regions of Alberta: A Framework for Alberta’s Parks.” 
  
This report serves as a tool to help measure progress 
towards completing a network of protected areas. A 
challenge identified within the report is to maintain 
the integrity of protected areas and to designate and 
secure land that will represent the variety of these 
landscapes within the province. 
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Sources Draft 2015 - Yukon Parks Criteria for Conservation 
Assessments and Protected Area Design. 
 
Parks and Land Certainty Act (2002) 
 
 

Northwest Territories Protected Areas Strategy – A 
Balanced Approach to Establishing Protected Areas in 
the Northwest Territories, 1999 
 
Healthy Land, Healthy People: GNWT Priorities for 
Advancing Conservation Network Planning 2016 – 
2021. 
 
http://www.enr.gov.nt.ca/en/services/conservation-
network-planning 

A Protected Areas Strategy for British Columbia, 1993; 
(PASBC) 
 
Protecting Our Legacy Together:- BC Parks Future 
Strategy : Securing our natural legacy through 
innovation, sustainability and partnership.   
 
BC Parks Act,  Protected Areas of British Columbia Act, 
- Ecological Reserve Act,  - Environment and Land Use 
Act,  - Park, Conservancy and Recreation Area 
Regulation,  Ecological Reserve Regulations 
 

Natural Regions & Sub regions of Alberta: A 
Framework for Alberta’s Parks, 2015 .  
 
http://www.albertaparks.ca/albertaparksca/managem
ent-land-use/building-the-parks-system/scientific-
framework/ 

Protected 
Area System 
Goal and/or 
Target 

A primary goal of the Parks and Land Certainty Act is 
to protect one representative core area within each of 
the 20 ecoregions that are located primarily within the 
Yukon. 
 

Under the Protected Areas Strategy (PAS) the goals 
were to: 
protect special natural and cultural areas and to 
protect core representative areas within each 
ecoregion of the NWT. 
 
Under Healthy Land, Healthy People: GNWT Priorities 
for Advancing Conservation Network Planning 2016 – 
2021 (HLHP) there are two priority outcomes:  

 To conclude the planning and decision-
making process for all existing candidate 
areas, and  

 to develop a renewed strategy for 
conservation network planning, which builds 
upon and improves the PAS. It will include 
defining the extent of the NWT conservation 
network (conservation targets) and 
developing a method/policy to implement 
ecological representation planning. 
 

The target for the Protected Area Strategy was 12% of 
the province to be protected by 2000. This target has 
been achieved and exceeded. No updated specific 
target(s) have been identified.  General goals include: 
 

 to protect viable, representative examples of 
the natural diversity of BC. 

  to protect special natural, cultural heritage 
and recreational features of BC.  

 

The overall goal of the parks systems in Alberta is to 
preserve, in perpetuity, a network of areas that 
represent the natural diversity of the province. 

 

  

http://www.enr.gov.nt.ca/en/services/conservation-network-planning
http://www.enr.gov.nt.ca/en/services/conservation-network-planning
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Table A2 

  
  

Jurisdiction 

Saskatchewan Manitoba Ontario Québec 

Context The Saskatchewan system is based on a representative 
area network approach (RAN). The approach applies 
to the selection of PAs in non-agricultural areas only. 
Due to the little native habitat remaining in the agro-
zone selection of PAs is very different. 

In 1990, Manitoba set a goal to protect representative 
areas within each of its natural region by the year 
2000, becoming the first jurisdiction in Canada to do 
so.  
 
The Action Plan for Manitoba’s network of protected 
areas Report (2000- 2003) describes the overall goal 
and principles, for creating new protected areas, and 
the technical approach used to identify them. 
 
Protecting Manitoba’s Outstanding Landscapes: 
Manitoba’s Protected Areas Initiative (2008) details 
Manitoba’s move to an updated landscape level 
approach to protected areas planning in areas of the 
province subject to competing land interests. The 
technical principles in the 2000-2003 action plan 
continue to apply.  
 

 Nature’s Best was published in 1997, which described 
a framework and action plan for Ontario’s parks and 
protected areas.  
 
Establishment, planning and management of 
provincial protected areas is guided by the PPCRA, the 
Far North Act and the Wilderness Areas Act and 
associated regulations and policy. 

On June 21, 2000, the Government of Québec adopted 
principles and strategic guidelines for the purpose of 
providing Québec with a network of protected areas 
representative of its overall biological diversity and 
that would, in total, cover 8% of Québec’s surface 
area. 
  
On April 20, 2011, the Government of Québec 
adopted strategic guidelines to enable it to reach its 
objective of bringing the network of protected areas 
to 12% of the area of the province by 2015 by creating 
new protected areas or enlarging existing ones. In all, 
the target network represents an area that will be 
more than 200,000 square kilometres in size. 
 
Since then the province committed to meeting Aichi 
Target 11 through the protection 0f 17% of land and 
freshwater and 10% marine areas.  On April 8, 2015, 
the Government of Québec released Plan Nord and 
committed protecting 20% of the area covered by Plan 
Nord by 2020 (12% of which will be within the boreal 
forest).  Implementation of the PSAPAS strategy and 
Plan Nord will result in Quebec meeting the target of 
protecting 17% of lands and freshwater by 2020. 
 

Sources Procedure for identifying candidate RA’s in the Forest, 
based on Ecological criteria. 

An Action Plan for Manitoba's Network of Protected 
Areas,( 2000)  
 
Protecting Manitoba’s Outstanding Landscapes: 
Manitoba’s Protected Areas Initiative (2008) 
 
The Provincial Parks Act (1993) 
 

Nature’s Best- Ontario’s Parks and Protected Areas- A 
framework and action plan. , 1997 
 
Crins, W.J. and P.S.G. Kor. 2006. Natural Heritage Gap 
Analysis Methodologies Used by the Ontario Ministry 
of Natural Resources. OMNR, Peterborough, Ontario. 
  
Davis, R.G. 2006. GapTool Users Guide. Ontario 
Ministry of Natural Resources, Peterborough, Ontario. 
52p + app. 
  
Provincial Parks and Conservation Reserves Act 2006 
  
Far North Act, 2010 

Overview of Québec's Protected Areas Network 
(PSAPAS): 2002-2009, 2010 
 
Strategic guidelines for Québec protected area: We 
take growth seriously (2010 - 2015) 
 
Plan Nord, 2011 
 
http://www.mddelcc.gouv.qc.ca/biodiversite/aires_pr
otegees/aires_quebec-en.htm, 
  

Protected 
Area System 
Goal and/or 
Target 

None specified. To create a network of protected areas that 
represents the biodiversity in each of Manitoba’s 
ecoregions. 
  
 

To permanently protect a system of provincial parks 
and conservation reserves that includes ecosystems 
that are representative of all of Ontario’s natural 
regions, protects provincially significant elements of 
Ontario’s natural and cultural heritage, maintains 
biodiversity and provides opportunities for 
compatibly, ecologically sustainable recreation. 
 

The objectives of the 2015 plan is to protect 20% of 
the terrestrial realm and 10% of the marine realm 
2020. 



45 

 

Table A3 
  Jurisdiction 

New Brunswick Nova Scotia Newfoundland and Labrador Parks Canada Environment and Climate Change Canada 
(Canadian Wildlife Service) 

Context Protected Natural Areas were first 
designated in 2003, under the newly 
enacted Protected Natural Areas Act.   The 
selection of the new sites was based on A 
Protected Areas Strategy for New 
Brunswick, devised to develop a 
comprehensive network of protected areas 
to help sustain the province’s biodiversity.  
The proposed strategy identified a network 
of protected areas needed to conserve 
representative examples of the  province’s 
ecoregions.   
 
 

The Colin Stewart Forest Forum was 
formed in 2005 by major environmental 
groups and forestry companies. Over 5 
years the forum prepared  a scientific 
review of all Crown land and participating 
forest companies. The forum set out to 
identify the best lands to protect and ways 
to reduce impacts of protection on the 
forest industry. 
  
In 2007 legislation enacted to protect 12% 
of NS land by 2015. 
  
In 2013 the Nova Scotia plan for National 
Parks “Our Parks and Protected areas” was 
released. 

Wilderness and ecological reserves in NL 
are protected under the Wilderness and 
Ecological reserves Act. New reserves are 
created on the advice of the Wilderness 
and Ecological Reserves Advisory Council 
(WERAC). 
 
NL uses a three-component framework to 
ensure biodiversity is adequately 
preserved. This framework is based on 
scientific research, sound conservation 
practices, and a solid understanding of the 
processes of ecological systems:   
Component1 (C1R) reserves,  
Component2 (C2R) reserves, and  
Component3 (C3R) reserves  
  

National parks protect natural 
environments representative of Canada’s 
natural heritage.  This vision was provided 
by a national park system plan devised in 
the early 1970s.  Its fundamental principle 
was to protect a representative sample of 
each of Canada’s landscapes. 

ECCC does conduct national role-up 
assessments of ecological representation 
within Canada’s protected area network 
(appendix G of this report).  However, the 
purpose of the information provided here 
is to look at the approach of the Canadian 
Wildlife Service unit of ECCC in protected 
area planning and assessment.  ECCC 
designed protected areas are not designed 
for the purposes for achieving ecological 
representation, nor do they assess 
ecological representation within their own 
protected area network.   

Sources Protected Natural Areas: Our Heritage, 
2003  
 
A Protected Area Strategy for New 
Brunswick - an Ecosystem Based Approach 
 
http://www2.gnb.ca/content/gnb/en/depa
rtments/erd/natural_resources/content/F
orestsCrownLands/content/ProtectedNatu
ralAreas/Expansion-
ProtectedNaturalAreas.html 
 
 

Our Wild Places: Identifying new Protected 
Areas for Nova Scotia (pre-2015); 
 
A Proposed System Plan for Parks and 
Protected Areas in Nova Scotia; Colin 
Stewart Forest Forum Final Report, 2009  
 
Our Parks and Protected areas a Plan for 
Nova Scotia (2013) 
 
Environment Goals and Sustainable 
Prosperity Act, 2007 
 

http://www.flr.gov.nl.ca/natural_areas/ap
a/index.html 

National Park System Plan, 1997 
 

https://www.ec.gc.ca/ap-
pa/default.asp?lang=En&n=4FE417C5-1 

Protected Area 
System Goal 
and/or Target 

Increase the amount of protected forest 
from 4% to between 6% and 8% of the 
Crown Forest.  7.8% of the Crown Forest 
was achieved in 2014; no new targets have 
been identified. 
 

The overall system goal is to ensure a 
strong, viable parks and protected areas 
system that will thrive well into the future.  
 
 Other specified goals include protect 
examples of the full variety of lands in NS. 
Target to protect 12% of the land in Nova 
Scotia by 2015 (). The Our Parks and 
Protected Areas Report indicates steps to 
achieve 13% by 2015. 

To protect and preserve outstanding 
components of diverse natural heritage; a 
means of securing representative portions 
of NL's diverse landscapes and examples of 
special sites. 

Establish a system of national parks that 
represents each of Canada's 39 terrestrial 
natural regions 

Protection of habitat areas of national 
importance that would directly benefit one 
or more migratory bird populations, 
species at risk, or other wildlife species.  
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Part B – Features included in protected area network planning in Canadian jurisdictions  

Table B1 

  Jurisdiction 

Yukon Northwest Territories British Columbia Alberta 

Representative 
Natural 
Terrestrial 
Ecosystems 

Coarse filters seek to capture representation of all 
ecosystems and all components of biodiversity within 
single or multiple landscapes at a spatial scale that 
encompasses ecological processes (watersheds or 
focal species that have large spatial needs within 
which other species in the ecosystem will likely be 
protected). 

Protected areas should include samples of all the 
habitats in NWT’s ecoregions.,  

Protected areas should include lands that represent 
the ecological diversity of BC's natural regions. This 
includes major terrestrial ecosystems, characteristic 
habitat and landforms of each ecosystem as 
determined by the ecoregions and biogeoclimatic 
frameworks. 

In accordance with Alberta’s framework, protected 
areas should adequately represent the natural history 
themes of a sub region; 
  
The system of classification is designed to document 
the geographical and biological diversity of the 
province and provide an understanding of how well 
Alberta's PA system represents that diversity. 

Representative 
Natural 
Freshwater 
Ecosystems 

Coarse filters seek to capture representation of all 
ecosystems and all components of biodiversity within 
single or multiple landscapes at a spatial scale that 
encompasses ecological processes, including 
freshwater ecosystems.  

To date freshwater has been included as part of 
terrestrial ecosystems and was not looked at 
separately. The renewed strategy for conservation 
network planning will include an objective to 
incorporate freshwater and wetland information into 
ecological representation planning. 
 

Freshwater Ecosystems are identified as an ecosystem 
that is targeted as one of many ecosystems which are 
to be included for protection under the representative 
goal. 

Adequately represent the natural history themes of a 
sub region. Including reporting and assessing on 
modern glaciers, three classifications of wetalnds, 
lakes and rivers 
 
  

Biodiversity 
Surrogates 

Not applicable physiographic units (based on enduring features such 
as landform, soils, geology) and land cover types. 

Not referred to. 
 

Natural landscape types. 
  
Natural Landscape types are closely linked to 
landforms and the variety of life associated with these 
landforms. They portray the natural diversity within 
the various natural regions and sub regions. 
  
Two other measures used in association with Natural 
landscape Types include Natural Landscape 
Components and Natural Features. 

Data used for 
Biodiversity 
Surrogates 

Not applicable Physiographic units are the level 4 ecoregions of the 
revised NWT ecosystem classification, land cover types 
(vegetation classes) and are based on Landsat satellite 
imagery. 

Not referred to. Natural Landscape Types can be determined using 
existing maps (e.g., geology, vegetation and soil 
maps.) 
 
Specifically, the data used to identify targets and gaps 
are based on 1:1,000,000 surficial geology mapping of 
the province for terrestrial features, and hydrography 
mapping for freshwater features.  
 
The two other finer surrogates: Natural Landscape 
Components and Natural Features are not as readily 
measured using existing inventories and maps. 
  
The presence or absence of specific Landscape 
Components and Natural Features is most useful for 
comparing candidate protected areas. 
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Fine Filter 
Elements (i.e. 
floristic/ 
faunistic sites, 
special habitats, 
palaeoecological 
sites, 
physiographical 
and geological 
sites, modified 
ecosystems) 

Incorporate as appropriate ecological hotspots, 
ecologically intact areas, rare and sensitive elements, 
unique landscape features, fish habitat, edge of 
species range.  
 

Include samples of rare, unique and special features, 
which can include refugia and rare and endangered 
plant species 

Special features are explicitly named for protection. 
This includes outstanding, special or rare natural or 
cultural heritage features.   Among these are rare and 
endangered species, outstanding or unique botanical, 
zoological, geological and paleontological features. 
  
Modified ecosystems as a result of human activities 
are also included. This includes cultural landscapes 
(e.g., river modified for driving timber, abandoned 
village); structural features (i.e. fish weir, mortuary 
pole), and archaeological sites (i.e. pictograph, burial 
site, ship wreck). 

floristic or faunisitc site, species habitat and 
physiographical and geological sites are specified to be 
included in Protected area planning where possible, as 
a complement to the hierarchical approach 
  
. 

Indigenous 
Cultural Heritage 

First Nations are highly involved in the planning of 
Yukon PAs and they consider areas that are of 
importance to them within their traditional territory. 
They also designate their own PAs. 

All existing candidate areas are expected to meet the 
definition of protected area and were identified by 
Aboriginal communities, organizations and/or 
governments based on their cultural values. In the 
NWT Aboriginal cultural values and ecological values 
cannot be separated. 

Traditional use sites (i.e. sacred site, berry ground, 
ritual bathing pool, resource gathering site, and 
cemetery) are recognized. These are identified within 
the "special features" category.  It also includes areas 
of outstanding, special or rare cultural features. 

Indigenous cultural heritage is not referred to as part 
of Alberta’s framework. 

Other  Protected area network planning includes planning 
for climate change resiliency.  This includes 
consideration of: adequate and appropriate space,  
representation of vegetation types and diverse gene 
pools across environmental gradients and climate 
gradients,  limiting the stresses on ecosystems,  
designing for complexity and resiliency,  designing 
across multiple scales,  designing for redundancy,  and 
promoting connectivity and avoid fragmentation 
 

  Areas of outstanding, special or rare recreational 
features are included. 
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Table B2 

  
  

Jurisdiction 

Saskatchewan Manitoba Ontario Québec 

Representative 
Natural 
Terrestrial 
Ecosystems 

enduring feature quadruplets are used in the selection 
of representative areas 

Protected areas should include representative samples 
of all the biodiversity found across Manitoba.  
 
 
 

Protected areas must include the best examples of all 
landform/vegetation associations in each of  
ecodistrict in the province.  

The PSAPAS strategy is primarily based on the 
principle of ecological representation. For the strategy 
to be effective the PA network needs to protect 
representative and common elements , in addition to 
the protection of rare, unique and exceptional 
elements. 
  
The PA network must ensure the presence of at least 
one large PA per natural region and one large river per 
natural province. 

Representative 
Natural 
Freshwater 
Ecosystems 

Initial selection of the terrestrial RAN system was done 
without reference to freshwater diversity within 
freshwater ecoregions. However, after the first 
terrestrial selection based on ecological features, the 
candidate areas were examined to determine if 
adequate representation of freshwater diversity had 
been achieved. 

Large waterbodies are excluded from the enduring 
featrues layers.  However, priority is given to 
incorporate freshwater features such as lakes and 
wetlands into protected areas designs on a case by 
case basis.  
 
Representation is not calculated separately for 
freshwater ecosystems.  
 

Freshwater ecosystems have been incidentally 
included in the protected areas system but not 
systematically identified and assessed. An Aquatic 
Ecosystem Classification System for the province is 
under development, which could form the basis for 
identifying and assessing representative freshwater 
ecosystems in the future  

The PASAP includes freshwater reserves (both 
freshwater and marine) within its measure of 
representativeness. It also specified the presence of at 
least one large river per natural province. 

Biodiversity 
Surrogates 

Enduring feature quadruplets are used as biodiversity 
surrogates to be used to assess the forest. These are 
made up of unique combinations of the four enduring 
features: soil development, origin of parent material, 
local surface form and slope class. 

Enduring features (landscape types characterized by 
unique combinations of soils and surficial geology) 
 
 
 

landform/vegetation associations Physiographic units (ecological units that highlight the 
spatial structure of the relief, surficial deposits and 
hydrographic features in the natural regions).  

Data used for 
Biodiversity 
Surrogates 

Data used includes soil development, origin of parent 
material, local surface form and slope class. 

Enduring features are identified using surfacial 
geology and soils data which is grouped by ecoregion . 
  
 
 

Landforms- Varies across the province depending on 
coverage. Geological information categorized into 
landform types. Data sources include: NOEGTS 
(Northern Ontario Engineering Geology Terrain Study); 
Ontario Geological Survey maps of Quaternary 
geology; Surficial Geology for Southern Ontario. 
  
Vegetation- Varies across the province depending on 
coverage. Land cover information categorized into  
vegetation types, depending on land cover source. 
Data sources include: Forest Resources Inventory; 
Land Cover Far North; Land Cover 2000; SOLRIS 
(Southern Ontario Land and Resource Information 
System). 
 
 
 
 
 
 
 

cover class (based on LANDSAT), surficial geology, 
subsurficial geology, soils, relief, and water. 
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Fine Filter 
Elements (i.e. 
floristic/ 
faunistic sites, 
special habitats, 
palaeoecological 
sites, 
physiographical 
and geological 
sites, modified 
ecosystems) 

Includes rare and endangered species location data. 
This is largely used to test if the coarse filter is 
capturing these aspects. 
  
Forest inventory and conservation data are used as a 
medium filter to test whether or not the coarse filter is 
capturing known unique areas, special habitat and all 
forest types. 
 

Includes rare and endangered plant and animals, areas 
of high biodiversity, sensitive sites or significant and 
discrete wildlife resources or geological and physical 
features.. 
 
 

Species at risk, rare species and vegetation 
communities, and specialized habitats are part of the 
Special Features criterion. 
  
 Limiting habitats for species not at risk are considered 
under the Ecological Functions criterion. 
  
 Geological features are systematically identified and 
selected using an Earth Science Framework, which 
outlines the geologic themes and features that are 
targeted for representation in the protected areas 
system. 
 

PASAP included a number of fine filter elements such 
as endangered and vulnerable specie (so specific 
mention is included for species’ habitat, 
palaeoecological and physiographical and geological 
fine filter features).   Modified ecosystems or 
humanized landscapes are recognized  

Indigenous 
Cultural Heritage 

No specific mention is included for indigenous cultural 
heritage. 

In practice, Indigenous cultural heritage is included 
within the fine filter factors in selecting protected area 
boundaries. However, they are not formally part of the 
‘criteria'. 

An objective of the Far North Act is “protection of 
areas of cultural value and ecological systems in the 
Far North by including at least 225,000 km2 of the Far 
North in an interconnected network of protected 
areas designated in community-based land use plans”. 
  
 The purpose of the PPCRA includes protecting 
provincially significant elements of Ontario’s cultural 
heritage. A cultural heritage framework outlines 
historical themes for representation in provincial 
parks. 
 

In practice, Indigenous communities are provided with 
information about the PASAP process and are able to 
propose sites for protection. 

Other   Ontario also systematically identifies and selects 
protected areas based on their earth science values. 
An Earth Science Framework outlines the geologic 
themes and features that are targeted for 
representation in the protected areas system. Sixty-
two  environmental themes have been identified, 
representing the range of geologic time, stratigraphy 
and landforms in the province. 
 

The PASAP highlights the role of PAs in adapting to 
climate change, however climate change is not being 
considered during the site selection or design process. 
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Table B3 

 

  
  

Jurisdiction 

New Brunswick Nova Scotia Newfoundland and Labrador Parks Canada Environment and Climate Change Canada 
(Canadian Wildlife Service) 

Representative 
Natural 
Terrestrial 
Ecosystems 

Protected areas protect representative 
examples of  ecological regions (large and 
disconnected ecoregions were subdivided 
along ecodistrict lines).  
To capture more of the province’s 
ecological diversity, a further attempt was 
made to distribute protected areas so that 
they would capture a variety of enduring 
features within these ecoregions, while 
targeting old forest vegetation 
communities and habitat for old forest-
dependent vertebrate species.  
 

Protected area should be established to 
secure geological and biological features 
and ecological systems representative of 
NS's natural history and diversity. 
  
The main criteria guiding the identification 
and evaluation of proposed PA should be 
representative examples of the provinces 
typical natural landscapes and landscape 
ecosystems. 

C2R protected areas must capture all of an 
ecoregion's or sub region’s enduring and 
distinctive features and/or distinctive 
combinations of features. 

Protected Area must first contain a good 
representation of the natural features and 
processes characterizing the region, 
including its wildlife, vegetation, geology 
and landforms. Primarily based on 
terrestrial vegetation and wildlife, 
although land features may include 
freshwater features (wetlands, rivers and 
lakes). 

Not applicable 

Representative 
Natural 
Freshwater 
Ecosystems 

The strategy indicates PAs should provide 
an example of an freshwater (or terrestrial) 
feature typical of one of the 7 ecoregions. 
For example PAs may contain waterways 
and wetlands that are typical of NB's 
ecoregions. 

Freshwater and coastal wetlands are 
included, however, there is no mention of 
freshwater protection within the 2013 
OPPA report. 

Component 2 reserves must capture all of 
an ecoregion's or subregion's enduring and 
distinctive features and/or distinctive 
combinations of features. However, 
freshwater ecosystems are not specifically 
mentioned . 

Parks are primarily based on terrestrial 
vegetation and wildlife, although land 
features may include freshwater features 
(wetlands, rivers and lakes). 

Not applicable 

Biodiversity 
Surrogates 

Enduring features  and land cover types 
 

Landscape ecosystems  enduring features  
 

Not applicable Not applicable 

Data used for 
Biodiversity 
Surrogates 

geology, climate, elevation, soil, drainage, 
slope/aspect, soil richness and moisture, 
slope and aspect data as well as land cover 
inventory data. 
 

geological formations, soil types, and 
vegetation maps 

fairly coarse datasets using basic land 
classes from the Forest Resource 
Inventory, soil and surface geology (where 
data  exists) and expert input. 

Not applicable Not applicable 
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Fine Filter 
Elements (i.e. 
floristic/ 
faunistic sites, 
special habitats, 
palaeoecological 
sites, 
physiographical 
and geological 
sites, modified 
ecosystems) 

features that may be targeted for 
protection include: lands that contain 
unique or unusual assemblages of fauna or 
flora, rare or endangered native fauna or 
flora in its natural habitat, ecologically 
sensitive fauna, flora or habitats, and 
unique or rare examples of botanical, 
zoological, paelaeological or geological 
phenomena.     
 
A fine filter approach. This was used in the 
identification of the original Conservation 
Areas and Ecological Reserves. 
 

Natural features and processes that are 
unique, rare or otherwise outstanding are 
identified as important as secondary 
criteria for identification and assessment 
of PAs. 
 
More recently in the 2013 OPPA report the 
selection of protected areas is also based 
on:. 

 Rich: productive and diverse – 
where plant, lichen and animal life 
flourish 

 Rare: unique or rare landscapes, 
plants, or animals 

 Restoration: areas that fill 
important land gaps but need 
time to restore from past use  

C1R sites should include habitat important 
for large-ranging mammals and other 
species, including endangered species. This 
includes floristic and faunistic elements 
and species habitat. 
 
C3R sites are designated  to protect  rare 
plants or animals, unusual biological 
richness, and rare natural phenomena (i.e. 
fossils).  

In comparing candidate areas in a region 
they should be ranked based upon 
potential for supporting viable populations 
of native wildlife species, exceptional 
natural phenomena and rare, threatened 
or endangered wildlife and vegetation, 
significant cultural heritage features or 
landscapes 

Several species specific features are 
considered:  

 rare or unusual wildlife habitat of 
a specific type in a biogeographic 
region,  

 remnant habitats, critical habitat, 
key habitat,  

 areas that support an appreciable 
assemblage of species or 
subspecies of migratory birds or 
species at risk, or an appreciable 
number of individuals of any one 
or more of these species or 
subspecies where total 
populations are not known or the 
assemblage represents a 
regionally significant area 

 
Modified ecosystems are considered if  the 
area possess high potential for restoration 
and enhancement such that wildlife 
populations could be increased or 
managed. 
 
Palaeoecological, physiographical and 
geological sites are not considered. 

Indigenous 
Cultural Heritage 

Not referred to. A  goal to ensure protection of Nova 
Scotia’s cultural heritage, but Indigenous 
cultural heritage is not specified. 

Not referred to. Significant cultural heritage features or 
landscapes are included in selection of 
areas. 

Not referred to. 

Other       
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Part C.  Site selection and design criteria in protected area network planning in Canadian jurisdictions  

Table C1 

  Jurisdiction 

Yukon Northwest Territories British Columbia Alberta 

Site Diversity Not referred to. A key part of an approach to implementing ecological 
representation planning will be to identify areas that 
most efficiently fill gaps in ecological representation, 
which will likely be areas with highest diversity of 
habitats. 

In general functional principles (such as diversity, Size, 
integrity, condition and replication) are used to refine, 
evaluate and rate protected areas, rather than as a 
tool for identification. 
  
Natural diversity is specified as required under the 
representativeness goal. 

Sites are selected based on maximizing the diversity of 
all hierarchal layers. 
  
 For example, take two candidate sites of the same 
size that have similar Natural Landscape Types but 
different Landscape Components. In this case the site 
containing the most Landscape Components would be 
selected as it would make a greater contribution to 
protecting Alberta’s diversity. 

Site Size The size of a protected is dependent on the focal 
species, fire and other disturbance regimes that are to 
be included. 
  
No specific size details are provided regarding site size, 
however there are some general guidelines for the 
network including it: 

  should have adequate and appropriate 
space, 

 should be large enough to limit the stresses 
on ecosystems and designed across multiple 
scales 

 should be  at a spatial scale that encompasses 
ecological processes (watersheds or focal 
species that have large spatial needs within 
which other species in the ecosystem will 
likely be protected). 

Ideally protected areas should be large enough to 
incorporate successional stages of vegetation  and 
accommodate natural disturbances. Based on fire 
history data, protected areas should be at least 3,600 
km2 in the boreal forest to accommodate large fires. 

No specific mention of size is found, however, size is 
considered to be part of the viability component 

The framework provides some reference to protected 
areas size in regard to representation of Natural 
Landscape Types (NLT). For example, unless one area 
makes up a large portion of a sub region, multiple 
areas would be required to achieve representation. 
Five sites with a minimum size of 10 km2 is 
recommended. Alternatively two locations which are 
separated widely and are larger than the minimum 
area size would be adequate to represent the NLT. 

Site 
Environmental 
Integrity (i.e. 
viability) and 
Condition (i.e. 
degree of 
naturalness) 

Protected area boundaries should encompass whole 
watersheds and/or use other ecologically viable 
boundaries. 

Protected areas should be ecologically intact and able 
to maintain a natural state in perpetuity. 

The first priority of the PASBC is to preserve and 
protect the ecological viability and integrity of any 
protected area. 

not referred to  

Replication Protected area network planning includes planning for 
redundancy.   

Not referred to For areas identified for representativeness, replication 
is considered to be part of the viability consideration 
component. 
  
 

The framework provides some reference to protected 
areas replication, size and proximity of locations. For 
example, multiple areas may be required to achieve 
representation (five sites with a minimum size of 10 
km2 is recommended). 
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Table C2 

 
  
  

Jurisdiction 

Saskatchewan Manitoba Ontario Quebec 

Site Diversity Not referred to. Fine filter scientific data and  local and traditional 
knowledge including areas of unusually high 
biodiversity when designing candidate protected areas  
 

Diversity is one of the key criteria used to select 
protected areas. Diversity is assessed primarily at the 
landscape scale (number of landform/vegetation 
associations). 

Biodiversity representativeness is a key criteria used 
within the Ecological Representation Framework. 

Site Size Not referenced Small enduring features (EF) (1-8,000 ha) may need to 
be captured in their entirety in protected areas the 
entire feature and be embedded in larger protected 
areas  to prevent edge effects. 
  
 For medium-sized EFs (8,000-400,000 ha) 
representation may be achieved by setting aside a 
portion of the enduring feature in a manner that is 
consistent with guidelines related to edge effects, 
minimum size criteria, and spatial configuration. 
  
 For large areas (>400,000 ha) representation is 
achieved by setting aside a portion of the enduring 
feature in a manner that is consistent with guidelines 
related to edge effects and spatial configuration. 
In areas where much of the land is developed or under 
private ownership, limited opportunities to create 
protected areas means capturing even small areas in 
the protected areas network can provide an important 
contribution to representation. 

No minimum size requirements. Size is a consideration 
under the Ecological Functions fine-filter criterion. 
Larger sites are generally preferred over smaller sites 
with similar representation and condition. 

General considerations for size, include: 
 

 protected areas must be at least 100 km2  and 
work to increase the size of small protected 
areas, if possible; 

  protected areas should be large enough to 
protect the feature of interest. Similarly they 
should be large enough to cope with 
processes (i.e. forest fire); 

 Ensure at least one large PA per natural 
region and one large river per natural 
province. 

Site 
Environmental 
Integrity (i.e. 
viability) and 
Condition (i.e. 
degree of 
naturalness) 

not referred to  Protected areas must be considered to be self-
sustaining and ecological integrity is likely to be 
maintained over time. 
Condition is considered in practice, however, it is not 
part of the specified criteria. 

Protected areas should include examples of the best 
representative ecosystems that are most intact and 
with the least human disturbance. Size, shape, 
connectivity, hydrology and natural disturbances are 
design considerations to improve the ecological 
integrity of sites and reduce impacts from adjacent 
land uses. 
 
Existing and past land uses are considered in site 
selection. The goal is to select sites in the best 
condition with minimal human disturbance. 

General concepts of the PASAP are to: 

 prioritize the ecological integrity within a 
given protected area; and 

 to select sites that are least disturbed. 

Replication Ideally the network would include two or more 
representative areas in the range of 200,000 ha in 
each ecoregion. 

 The proportion and spatial arrangement of enduring 
features in a network of protected areas  should 
reflect their relative proportions and spatial 
arrangement across the ecoregion, resulting in 
replication of enduring features throughout multiple 
protected  areas. 
 

Although replication is not specifically referenced, in 
practice  landform-vegetation association are 
incorporated in sufficient amounts in more than one 
protected area. 

Replication is not specifically referred to but the plan 
does state that an aim is to obtain a balanced spatial 
distribution across the protected area network. 
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Table C3 
  
  

Jurisdiction 

New Brunswick Nova Scotia Newfoundland and Labrador Parks Canada Environment and Climate Change Canada 
(Canadian Wildlife Service) 

Site Diversity In protected area expansion initiatives, a 
number of specific natural features have 
been targeted for protection including 
sites with a high diversity of species. 

Include rich areas or places where plant 
and animal life flourish. 
 

C2R sites should also include areas with 
the richest biological diversity, such as 
ecotones. 

 Not referred to. Sites should have special value for 
maintaining the genetic and ecological 
diversity of a region because of the wide 
range, quality and uniqueness of its flora 
and fauna. 

Site Size In the most recent protected area 
expansion initiative, the size and shapes of 
Pas  were chosen to maximize the amount 
of wildlife habitat while attempting to 
avoid land impacted by human activities. 
No specific size criteria were given. 

No specific guidelines are provided, 
however general guidelines are given . 
These include: 

 protected areas may be small and 
focused where they are designed 
to protect an outstanding feature 
or element; 

 protected areas are selected to 
maintain the viability and integrity 
of natural systems, features, and 
processes as determined by their 
size, shape and ability to sustain 
and/or buffer incompatible uses. 

The framework generally specifies the size 
for each of the three components: 

 C1R sites (>1000km2) provide best 
protection for wilderness and 
biodiversity, maximizing 
ecological security; 

 C2R sites (50-1000km2) must be 
sufficient in size to ensure 
ecological integrity of the area; 

 C3R sites (< 50 km2) protect 
individual natural elements. 

 

Not referred to. Site boundary determination takes into 
account the lands and waters essential to 
conserving the ecosystem functions of the 
area and the wildlife resource. 

Site 
Environmental 
Integrity (i.e. 
viability) and 
Condition (i.e. 
degree of 
naturalness) 

Existing and past land uses are considered 
in site selection. The goal is to select sites 
in the best ecological condition with 
minimal human disturbance. 
 

Protected areas are  areas  mostly in a 
natural state with few human impacts. 
They are selected to maintain the viability 
and integrity of their natural systems, 
features and processes. 
 

C2R sites should be sufficient in size to 
ensure ecological integrity of the area; 
C1R sites should be located in areas of 
least development or disturbance and 
should be large so as to maximize 
ecological security 

In choosing an area, the ecological integrity 
of the area’s ecosystem is  considered. 
A park should have minimal human impact, 
be in a natural state, and have boundaries 
designed to include undisturbed areas 
which is relatively unaffected by impacts 
originating from the surrounding 
landscape. 
 

Not referred to. 

Replication Replication is not specifically referred to.  
In practice, attempts have been made to 
obtain a balanced spatial distribution 
across the province’s ecological regions. 
 

Replication is referred to as an important 
principle in developing a protected area 
network. Where feasible, significant 
natural systems and features should  be 
protected at more than one location within 
the overall systems to ensure against loss 
of diversity due to natural and or human-
influenced environmental change and 
catastrophic events. 

Within CR1 sites, the habitat of each 
caribou herd should be included within 
one reserve or one system of connected 
reserves.  
 
Addequately protecting and ecoregion 
requires more than one reserve and 
duplication reduces risk and increases the 
probability of sustaining biodiversity. 
 

Replication is not a planning criteria. Not considered 
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Part D.  Ecological Representation Assessment in Canadian jurisdictions  

Table D1 

  Jurisdiction 

Yukon Northwest Territories British Columbia Alberta 

Ecological 
Representation 
Target 

At least one large core protected area in each of 
Yukon’s ecoregions. 

Proportional representation targets for each 
feature/habitat based upon the abundance of each 
feature in an ecoregion. 
Protected areas should include samples of all the 
habitats in NWT’s ecoregions, including rare, unique 
and special features. 
  

12% of each ecosection.  
  

Roughly 5% of the total area of each natural landscape 
type within each sub region. 
Ecological representation is tracked as total percent of 
each sub region protected against the Aichi 17% 
target. 

Gap Analysis Yukon does not currently conduct  ecological 
representativity analysis for its protected area 
network. 
  
 However, at the ecoregion scale it is known that there 
are gaps throughout the territory.  

Analyses examine how well proportional 
representation targets are achieved. 

Gap analysis conducted at the ecoregion and 
ecosection level.  This is done for both goals of 
capturing areas that are representative and are special 
features characteristic of the ecosection/region. Gap 
analysis is also done at the biogeoclimatic zone and 
subzone levels. 

Not referred to 

Tools Used in 
Gap and 
Representation 
Analysis 

Not applicable GIS and MARXAN site selection software  A custom built program “Protected Areas System 
Overview”. 

Not referred to. 

Base Ecological 
Framework(s) 
used for 
Assessment 

Not applicable. Representation is assessed for each ecoregion.. Representation is assessed at four levels: ecoregion, 
ecosection,  biogeoclimatic zone and subzone levels. 

Representation is assessed at three levels: natural 
region, natural sub-region, and natural landscape type 
for both terrestrial and freshwater systems. 

Lands included in 
Analyses  

Not applicable IUCN defined protected areas 
Governance types:  

 Federal government 

 Territorial government 

 Indigenous government 

 shared 

IUCN defined protected areas 
Governance types:  

 Federal government 

 Provincial government 

  
 

Not given. 
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Table D2 

 

  
  

Jurisdiction 

Saskatchewan Manitoba Ontario Québec 

Ecological 
Representation 
Target 

Capture at least 10% of each of the most extensive 
features quadruplets (over 200,000 ha). 
  
Capture at least 15% of each of the medium sizes 
quadruplets (total area equaling 50,000 to 200,000 
ha). 
 
Capture at least 20% of the smallest enduring features 
quadruplets (total area equaling less than 50,000 ha), 
in the RAN.  
 

Adequate representation of each enduring feature 
within each ecoregion.  Adequate representation 
means that a sufficient proportion of the enduring 
feature is included in existing protected areas that 
ecological processes and integrity are likely to be 
maintained. 
 

The minimum requirements are to represent at least 
1% or 50 ha of each naturally-occurring 
landform/vegetation association within each of 
Ontario’s ecodistricts. (This is a minimum requirement 
and does not imply adequacy of representation). 

17% of land and freshwater and 10% marine areas.  
On April 8, 2015.  
 
Plan Nord additionally commits the province to 
protecting 20% of the area covered by Plan Nord by 
2020 (12% of which will be within the boreal forest).  
Implementation of the PSAPAS strategy and Plan Nord 
will result in Quebec meeting the target of protecting 
17% of lands and freshwater by 2020. 

Gap analysis Gap analysis is conducted for each ecoregion and sub- 
ecoregion in the province. The analysis is conducted to 
determine the following: 

 The level of representation of enduring 
features contained within the existing park 
system, and other protected crown lands; 

 The proportion of ecoregion enduring 
features that must be captured within the 
RAN to achieve adequate representation; 
and 

 The optimal configuration of RAs within each 
ecoregion. 
 . 

Gap analysis is conducted to determine the proportion 
of each enduring feature that is protected within an 
ecoregion.   The gap analysis reports on the adequacy 
of representation for each enduring feature within 
each ecoregion: 
 

Conducts gap analysis to assess representation of the 
protected areas system within each ecodistrict and 
identify gaps in representation. 

The contribution of protected areas to species and 
ecosystem protection is measured using a mix of 
different approaches to the ecological characterization 
of ecosystems and species. Representativeness 
analyses are performed using a characterization of the 
physical surroundings, freshwater and marine, cover 
types, potential vegetation, vegetation zones, 
bioclimatic domains, old forests, productive and 
unproductive forest territories as well as endangered 
or vulnerable species.   

Tools A GIS-based selection optimization model was created 
to apply objective criteria. 

A custom built  GIS model coupled with expert opinion   A GIS-based analytical tool called Gap Tool. Specific tools are not referred to. 
 

Base Ecological 
Framework(s) 
used for 
Assessment 

Representation is assessed within  each ecoregion and 
sub-ecoregion. 

Representation is assessed for each enduring feature 
within each ecoregion.  
 
 

Representation is assessed within each ecodistrict.  Representation is assessed at the natural province and 
natural region level.   

Lands included in 
Analyses  

IUCN defined protected areas. 
Governance types:  

 Federal government 

 Provincial government 

 Private governance 

IUCN defined protected areas (management 
categories I-IV only) 
Governance types:  

 Federal government 

 Provincial government 

 Shared governance 

 Privately owned 

IUCN defined protected areas. 
Governance types:  

 Federal government 

 Provincial government 

IUCN defined protected areas. 
Governance types:  

 Federal government 

 Provincial government 

 Private governance 
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Table D3 

  
  

Jurisdiction 

New Brunswick Nova Scotia Newfoundland and Labrador Parks Canada Environment and Climate Change Canada 
(Canadian Wildlife Service) 

Ecological 
Representation 
Target 

4.7% of each ecoregion. 
Attempts have been made to equalize the 
amount of protected land surfaces among 
the ecoregions during recent protected 
area expansion initiatives. 

Broadly to maintain the full spectrum of 
NS's geological, ecological, and species’ 
diversity within a system of parks and 
protected areas; ecological representation 
for each of NS's natural landscape regions.      

An example of each sub region (or 
ecoregion where subregions do not occur) 
is within the PA system; 
  
CR1 sites based on the protection of 2 
herds of each of the three major caribou 
types.   
 
CR2 sites, the target is to achieve 
proportional representation of major 
habitat types in each subregion. 

Not applicable Not applicable 

Gap analysis Gap analysis conducted to assess 
representativity within ecological regions.  
In the most recent protected area 
expansion exercise, a finer gap analysis 
was also done within each ecological 
region to identify under represented 
enduring features. 
 

All protected areas have been evaluated 
based upon the major criteria of 
representative natural landscapes and 
ecosystems, outstanding natural 
phenomena and wilderness character to 
determine their contribution towards 
protection objectives. 
  
  
 One system goal to address gaps including 
working with academics and conservation 
partners to identify gaps. 
 

Not referred to. Idenification of the inclusion of national 
parks within each natural region.  

Not applicable 

Tools  GIS Not referred to 
 

C-Plan (conservation planning software).  GIS Not applicable 

Base Ecological 
Framework(s) 
used for 
Assessment 

Representation is assessed at the 
ecological region level  
 

Representation is assessed for landscape 
ecosystems within each natural landscape 
type.   

Representation is assessed at the scale of 
the Ecoregion, sub-region and enduring 
features. 

Representation is assessed at the 
terrestrial natural region level. 

Not applicable 

Lands included in 
Analyses  

IUCN defined protected areas. 
Governance types:  

 Federal government 

 Provincial government 

 Private governance 

IUCN defined protected areas. 
Governance types:  

 Federal government 

 Provincial government 

 Private governance 

 IUCN defined protected areas. 
Governance types:  

 Federal government 

 Provincial government 

National Parks and National Park Reserves 
only (meet IUCN definition of a protected 
area) 

Not applicable 
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7.2 Appendix B. Case Study: World Wildlife Fund Canada1 

The World Wildlife Fund (WWF) Canada developed a national gap analysis technique to assess the 

ecological representation of protected areas networks in Canada. This technique was integrated into an 

automated Geographic Information System (GIS) decision-support tool for resource managers and 

conservation planners. This tool can test an existing protected areas network or any number of 

scenarios for future protection against the conservation criteria of the representation assessment. WWF 

states that ecological representation should be judged based on the diversity of physical habitats within 

each region as a surrogate for biological diversity and as such developed an enduring features dataset 

for all of Canada.  Representation of each enduring feature captured within protected area networks is 

the basis of the analysis approach.   

The gap analysis approach includes representation criteria focused on protected area size guidelines, 

environmental gradients, community types, connectivity and habitat quality. Size guidelines for 

protected areas were derived based on spatial scales of ecological processes including natural 

disturbance events (i.e. forest fires), and habitat requirements to maintain viable populations of 

selected focal species. For each natural disturbance zone, the ecological integrity size threshold for each 

spatial scale was matched to enduring feature size classes to determine a log-log equation for 

recommended minimum protected area size. Environmental gradients were used to quantify critical 

variation within an enduring feature (e.g. variation in soil development or drainage classes). Certain 

community types also required explicit identification because of their importance to wildlife or 

ecological processes, including watersheds influencing nutrient, detrital and temperature characteristics 

of water quality, shorelines providing critical wildlife habitat, and major riparian corridors that affect 

water quality, quantity and landscape connectivity for wildlife movement. Connectivity was applied to 

smaller enduring features to ensure protected areas include heterogeneous habitat conditions. Habitat 

quality (or degree of naturalness) was assessed for protected areas overlapping an enduring feature and 

depend on the degree of human disturbance using proxy measures of habitat quality, such as road 

density.  

Using this approach and associated too, enduring features can be scored for adequacy of representation 

based on the outcomes of the representation criteria. Scores are then translated into one of four classes 

for assessment purposes. An area of the natural region that scores below a minimum threshold would 

be identified as a gap in the core reserve network.   This tool could be used for a national gap analysis. 

 

  

                                                           
1 All information obtained from: World Wildlife Fund. (2006). A landscape-based protected areas gap analysis and 
GIS tool for conservation planning. Toronto: World Wildlife Fund Canada Report. 
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7.3 Appendix C. Case Study: Nature Conservancy of Canada2 

The Nature Conservancy of Canada (NCC) conducts conservation assessments their planning regions.  

They are conducted to identify ecoregions within an NCC planning area that are important from a 

Canada-wide perspective and help inform the work of the NCC.  One of the criteria they use in their 

assessments is representation.  They also include species of conservation concern, land cover, 

intactness, threat, and connectivity. 

The course scale gap analysis examined how effective protected areas were at protecting biodiversity 

and sustaining ecosystem integrity within each ecoregion (from the National Ecological Framework for 

Canada).  Each ecoregion was subdivided into unique landform elements.   Landform elements were 

based on physical variables including topography, texture, and type of surficial deposit identified from 

WWF’s 308 enduring features layer.  Elevation was also used to define landform elements.  The percent 

area protected of each unique landform feature was calculated and then averaged across each region. 

The result was a map of all the unique landform features in the study area and the amount that is 

protected (Figure 1) and a map of the mean percent of enduring landform features protected in each 

ecoregion (Figure 2).  

The information presented here is specific to the conservation assessment for southern Canada but the 

approach NCC uses is similar across all of its planning areas. 

                                                           
2 All information obtained from: Nature Conservancy of Canada. (2017). Conservation Assessment for Southern 
Canada. 118. 
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Figure 1. Representation of landform features. 

 

Figure 2. Average of amount of protected areas for all landform features within each ecoregion. 
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7.4 Appendix D. Case Study: Australia 

In 1993-94, Australia developed the Interim Biogeographic Regionalisation for Australia (IBRA), which is 

a key tool for identifying land for conservation under Australia’s Strategy for the National Reserve 

System 2009-2030 (Department of the Environment and Energy, 2017a). Mapping of vegetation 

communities and land systems conducted by the states and territories of Australia is used to establish 

IBRA region and subregion boundaries. In this way, the IBRA is consistently updated and improved as 

information on vegetation communities and ecosystems becomes available (Department of the 

Environment and Energy, 2017a). Currently, there is no consistent identification and mapping of regional 

ecosystems in Australia (Department of the Environment and Energy, 2017b). However, some states 

including Queensland have identified and mapped regional ecosystems (Department of the Environment 

and Energy, 2017b).  

The latest version of IBRA (IBRA7) classifies landscapes in 89 bioregions based on common climate, 

geology, landform, native vegetation, and species information (Department of the Environment and 

Energy, 2017a). These bioregions are further classified into 419 subregions, which are more localised 

and homogeneous geomorphological units (Department of the Environment and Energy, 2017a). These 

bioregions and subregions are the units used for assessing the level of protection of native ecosystems 

in the National Reserve System (Department of the Environment and Energy, 2017a). Therefore, the 

IBRA can be used to monitor progress towards developing a comprehensive, adequate and 

representative reserve system (Department of the Environment and Energy, 2017a).  

The National Reserve System includes public reserves, Indigenous protected areas, and private 

protected areas (Department of the Environment and Energy, 2017c). Approximately 45 percent of 

protected areas in the National Reserve System are publically owned and managed by the Australian 

government or state and territory governments (Department of the Environment and Energy, 2017c). 

Indigenous protected areas form the second largest component of the National Reserve System 

(approximately 45 percent) and are owned and managed by Indigenous communities (Department of 

the Environment and Energy, 2017c). Nearly 6 percent of the National Reserve System includes privately 

owned land, which protects biodiversity value in agricultural and pastoral regions of Australia 

(Department of the Environment and Energy, 2017c).  

Under the CBD, Australia is working towards protecting 17 percent of the continent as part of the 

National Reserve System (Department of the Environment and Energy, 2017a). Priority is given to under-

represented bioregions that have less than 10 percent of their remaining area protected in reserves 

(Department of the Environment and Energy, 2017a).  Other priorities include key habitats for nationally 

listed threatened species or migratory species and/or Ramsar sites or wetlands of national importance, 

and areas contributing to whole-of-landscape conservation outcomes, including areas of refuge, and 

areas that contribute to connectivity and adaptation of biodiversity of climate change (Department of 

the Environment and Energy, 2017a). The percentage of protected land varies throughout the 

bioregions of Australia, with more than 10 percent of land protected in 61 bioregions and less than 10 

percent of land protected in 28 bioregions (Department of the Environment and Energy, 2017a).   
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In addition to the target of protecting 17 of each bioregion by 2020, Australia’s Strategy for the National 

Reserve System identifies the following further targets for the National Reserve System: 

 Examples of at least 80 percent of all regional ecosystems in each bioregion by 2015; 

 Examples of at least 80 percent of all regional ecosystems in each subregion by 2025; 

 Core areas for the long-term survival of threatened ecosystems and threatened species habitats 

in each of Australia’s bioregion by 2030; and 

 Critical areas for climate change resilience, such as refugia, to act as core lands of broader whole 

of landscape scale approaches to biodiversity conservation by 2030 (The Natural Resource 

Management Ministerial Council, 2009).  

Australia was the only country for which we found a national approach for assessing ecological 

representation within protected area networks at a national level.  It also is the only one with clearly 

defined targets and includes all governance types (with the exception of shared governance). This is not 

to say that other national approaches do not exist.  Our research was not exhaustive and it is possible 

that not all countries make the information publically available. 
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7.5 Appendix E. Case Study: United States National Wilderness Preservation System 

In 1964, the Wilderness Act was signed, which created the U.S.A. National Wilderness Preservation 

System (NWPS) (The Wilderness Act, 1964), a collection of federally-managed lands designated as 

wilderness areas that are protected and managed so as to preserve the natural conditions of the land. 

Under this Act, the National Park Service, the U.S. Forest Service and the U.S. Fish and Wildlife Service 

were mandated with the task of reviewing federal lands for wilderness areas to include in the NWPS 

(The Wilderness Act, 1964).  

The U.S.A. currently does not have a systematic, consistent, national-scale, legally-mandated process for 

creating new wildlife refuges, national parks, or national monuments (Dietz, Belote, Aplet, & Aycrigg, 

2015).  However, the U.S.A. also has the Gap Analysis Program (GAP) in place, which is an element of the 

U.S. Geological Survey. The purpose of the GAP is to identify conservation gaps that help keep common 

species common; provide conservation information to the public so that informed resource 

management decisions can be made; and facilitate the application of GAP data and analysis to specific 

resource management activities (U.S. Geological Survey, 2016). The GAP maps land cover, predicted 

distributions of vertebrate species, and the location, ownership and stewardship of protected areas 

across the U.S. (U.S. Geological Survey, 2016). It also documents the representation of vertebrate 

species and land cover types in areas managed for the long-term maintenance of biodiversity (U.S. 

Geological Survey, 2016). Information provided through the GAP Analysis Program is publically available 

(U.S. Geological Survey, 2016).  

Based upon the information available it is not clear if the NWPS program include protected areas other 

than those managed federally in their GAP analyses or if non-federal lands are included in their 

ecological representation analyses.   
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7.6 Appendix F. Case Study: Chile 

In 1984, Chile created the National System of State Protected Areas (SNASPE) to organize scattered 

protected areas into a unified system aiming to conserve natural resources in Chile (Pauchard and  

Villarroel, 2002). This law also recognized protection  of ecosystem and evolutionary processes as 

primary  goals and establishes that protected areas should maintain representative samples of the 

biological diversity of the country in a way that ensures the continuity of evolutionary processes, animal 

migrations, genetic flow patterns and the regulation  of  the  environment (Law 18, 362 as cited by 

Pauchard and  Villarroel, 2002).  In 1992, Chile endorsed the CBD’s recommendation to conserve at least 

10% of natural ecosystems by 2010 (CBD, 2005). The Chilean National Strategy of Biodiversity and the 

National Action Plan for its implementation aim to increase the number of protected areas, especially in 

eco-regions that are under-represented in the SNASPE. Approximately 140,000 km2 (19%) of land in 

Chile is protected by the SNASPE (CONAMA, 2005).  

Although 19% of land is protected in Chile, they have not yet met the target of protecting 10% of each 

ecoregion within publically protected areas.  In 2011, a new conservation law was proposed aiming to 

establish the Service of Biodiversity and Protected Areas (SBAP) as well as a reformed National System 

of Protected Areas (Squeo, et al., 2012). This proposed law would unify terrestrial and marine systems 

and would include private protected areas (Squeo, et al., 2012). According to Article 35 (Law 19300 on 

the General Bases of the Environment), the State will promote and encourage the creation of protected 

areas under private ownership (Squeo, et al., 2012).  It is not known if this law was passed. 

Information on Chile’s overall approach to assessing ecological representation was not found.  Based 

upon the information available it appears that only protected areas under the governance by 

government type are included in assessments.  
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7.7 Appendix G. Reporting Progress Towards Achieving Ecological Representation 

Targets 

Several individual jurisdictions in Canada publically report on their progress towards achieving their 

program’s representation targets.  A subset of these reports are presented below.  The reader should be 

advised that not all of these reports are recent and individual jurisdictions may be further along towards 

achieving their targets.  Information on jurisdictional targets, assessment inputs and approaches can be 

found in Appendix A.   

Environment Canada and Climate Change and the Nature Conservancy of Canada have done recent role-

ups of ecological representation for Canada as a whole.  These role-ups use different inputs which are 

described for each below. 

The purpose of providing these assessment results is to generally provide an overview of where 

jurisdictions are in meeting their own ecological representation targets and where Canada stands as a 

whole, despite there being no specific targets set for the country.  More specifically the purpose of 

providing these assessment results is to visually show how different targets, scales, and assessment 

inputs and assessment approaches lead to different evaluations of where Canada is at in achieving 

ecological representation. 
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Nova Scotia 

The ecological representation levels for Nova Scotia as assessed August 2017 (draft).    
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New Brunswick 

New Brunswick’s target in 2009 was to increase the protected natural areas from 4 percent to between 

6% and 8% of the Crown forest (8% equates to about 4.7% of the province).   Operationally, the 

Department attempted to improve protected area representation across the 12 ecodistrict groups 

covering the province to achieve at least 3.5% of each zone (all land ownerships and protected areas 

included).    

New protected natural areas were designated in 2014, resulting in an ecological distribution as 

demonstrated in the diagram below. The target wasn’t reached in all ecodistrict groups because of 

limited targeted habitat (old forests and expert recommended biodiversity areas) on Crown lands and 

limited Crown lands in the western ecoregions, a valley in the south, and the south eastern corner of the 

province. Some areas already surpassed the target before this exercise, but some significant biodiversity 

areas and old forests were nonetheless added to these ecodistrict groups. No new targets have been 

identified since 2014.  
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Manitoba 

Manitoba’s progress for each terrestrial enduring feature within the province’s ecoregions for 2015.

 



69 

 

Alberta 

Alberta conducted its analysis in 2015, but no new sites have been designated since then and as such 

ecological representation progress has not changed.  The map shows the average progress towards 

completion of all the targets within each individual subregion.  Table 1 gives the rolled-up summary of 

the 204 targets for each subregion.  Table 2 gives the specific 204 natural landscape type targets by 

percent area needed to be protected to attain then.  Table 3 reports on the specific progress made 

towards achiving these 204 targets. 
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Table 1 
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Table 2 
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Table 3 
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Ontario 

Ontario’s progress for each terrestrial landform/vegetation association within each of the province’s 

ecodistricts, for 2011.

 

  



74 

 

Quebec 

Quebec’s progress towards representation of each natural region presented by percentage class (first 

map), and the natural provinces with little to no protected areas (second map), for 2009. 
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Saskatchewan 

In 2005 Saskatchewan published a progress report for their protected areas network.  They reported on 

the percent of each ecoregion within protected areas.   

 

 

Ecoregion 

Size of Ecoregion as a % 

of Province’s Area 

% of Ecoregion included 

in RAN 

Selwyn Lake Upland 4.4 11.7 

Tazin Lake Upland 2.8 14.8 

Athabasca Plain 11.3 2.9 

Churchill River Upland 17.3 4.9 

Mid-Boreal Upland 15.6 13.2 

Mid-Boreal Lowland 3.3 10.3 

Boreal Transition 8.3 8.5 

Aspen Parkland 12.5 5.6 

Moist Mixed Grassland 10.4 5.9 

Mixed Grassland 13.3 14.8 

Cypress Upland 0.8 20.7 

 

  



76 

 

Parks Canada 

Parks Canada has thirty out of thirty-nine natural regions represented within its network (78% 

completion). 
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Environment Canada and Climate Change 

In 2016 Environment Canada and Climate Change conducted an analysis of the proportion of protected 

areas within ecozones (this translates to the percent area of an ecozone that is within protected areas).  

The protected areas data included in the analyses was extracted from the Conservation Areas and 

Reporting Tracking System (CARTS) and current as of December 31, 2015. 
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Nature Conservancy of Canada 

The NCC did an analysis in August 2017 of progress towards achieving ecological representation for 

Canada’s protected area network for three scales: ecozone, ecoregion and unique landform features.  

The lands used in the analysis were extracted from CARTS (current as of December 31, 2016), Quebec’s 

Protected Areas Network database and NCC’s fee simple conservation lands.  It excludes and protected 

areas designated as interim or proposed.  Ecozones and ecoregions are extracted from the National 

Ecological Framework.  The unique landform features were based on based on topography, texture, and 

type of surficial deposit identified from WWF’s enduring features layer (Kavanagh and Iacobelli 1995, 

WWF-Canada 2012) and elevation (NRCan 2002). 
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7.8 Appendix H: Summary of Comments from Reviewers 

Section Comments on content of first draft of discussion paper 

  

Key comments  

Section 1 Provide definitions for “adequate representation”,  biodiversity (use CBD 
definition  

 Add figures on progress towards representation as presented in EC (2015) 
and ECCC (2016). 

  

Section 2 Reviewers provided various suggestions to include in the Brief History of 
Ecological Representation section that are related to Canada  

 Be more clear on whether statements refer to Canada, other countries or 
globally 

 Suggestion to include more clearly the idea of redundancy and resilience 
when describing the aspects of conservation design  

 Unclear language – change to bring across that an ecologically 
representative network of protected areas based on an enduring features 
approach is more likely to continue to be representative in the face of 
climate change because abiotic features are less likely to change. 

  

Section 3 Besides BC, Quebec and Saskatchewan, Alberta also has specific targets for 
a range of freshwater ecosystems 

 Correction that National Ecological Framework has 194 ecoregions, not 350 

 Even if approaches for measuring progress towards ecological 
representation are too different to be comparable across jurisdictions, 
suggestion to include broad overview of where gaps are across jurisdictions 
to provide an overview of how well we are doing 

 Protecting physical environments as ‘arenas’ – should be noted that these 
‘arenas’ must contain the biotic elements from which movement or 
migration can take place 

 The narrative on scale and ecological frameworks was difficult to follow 

 Further information is required regarding the need to have representative 
areas large enough to ensure the maintenance and continuance of 
processes and structures that would be resulting from the natural 
disturbance regimes associated with that ecological unit.   
 

 The language and terminology is not always consistent between the text 
discussion and the tabular descriptions in Appendix A. 

  

Section 4 “Best Practices” are not presented clearly, it reads more like a discussion. 
Also, review section headings and confirm if the content actually addresses 
matter 

  Science is frequently undermined through phrasing - suggest a careful 
rewording of document to remove sense of anti-science bias. And then, 
provide stronger exploration of scientific literature findings which are fairly 
extensive. 

 Adopting  an approach based on enduring  fundamental ecological 
determinants coupled with designing in considerations for viability, 
connectivity, integrity and replication will yield a more resilient network 
than using biotic surrogates 

Section 5 Suggestion to speak of protecting biodiversity potential rather than 
biodiversity 

 With regard to biodiversity targets (how much to protect), suggestion to 
make some mention of the precautionary principle given that scientific data 
are often not available for supporting quantitative targets 
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 ETT note: Various comments received related to biotic biodiversity 
surrogates appear to stem from the fact that some reviewers appeared to 
interpret biotic biodiversity surrogates and the fine filter as being the same 
thing. Therefore such comments are not included in the summary of 
comments 

 Assessments of representation must be done at an appropriate scale within 
the context of a hierarchical ecological classification framework – clarify 
what this means 

 Options summary table is not easy to understand 

 Suggestion to use the National Ecological Framework for Canada as an 
ecological framework to use for reporting  in the interim until a better 
solution is found 

 Using fine filter in combination with coarse filter – fine filter would not be 
appropriate for reporting at a national scale 

 Suggestion to expand more on the frame of thought that accounting for 
abiotic diversity would help to ensure that the full range of conditions to 
support species and ecosystems of the future are represented in protected 
areas, 

 The paper would also benefit from a better understanding of what kinds of 
areas should/could be included in representation measures... 
There’s nothing about protection standards for areas with representation 
objectives, and no reference to IUCN or other guidance on what categories 
of PAs contribute to representation objectives. There’s a need to assess 
which kinds are best suited for achieving representation objectives 

 Guidance on protection levels can be boiled down to being sufficiently strict 
that the direct influences of human activities occurring within the area are 
so small that they do not alter populations and processes beyond the 
natural range of variation. In practice, this is IUCN Ib and II, with Ia and III 
(and some IVs) contributing to gap-filling. IUCN V and VI, and many IVs, 
while having conservation value, will tend to be too altered by human 
activity and/or too small to fully achieve these policy objectives, except for 
the strictly and permanently natural portions of VIs. 

 A temporal dimension with an eye to restoring larger scale ecosystems and 
natural areas over the long term with re-constituted biotic communities 
and wildlife extirpated by settlement and fragmentation is required to truly 
represent southern landscapes. 

 The bewildering number of potential designations being 
proposed/considered to qualify as OEABCMs is quite concerning. The 
report does not articulate a view on the role of OEABCMs in contributing to 
ecological representation (although it’s understood that they will), or the 
mandate/role of the Pathway and its constituent parks agencies in 
screening areas for OEABCMs.   

 Canada-wide there is a need for jurisdictions to find consensus on either a 
top-down assessment that can screen areas consistently for documenting 
and reporting on representation, then in the longer term evolve their 
respective systems where necessary to migrate toward the national 
approach/standard 

 Another column on table 1 called tracking “Resourcing Implications” for the 
four options would be useful 
 

  

Climate 
change-related 
comments 

Suggestion to explore the idea of “protecting the stage” more (using abiotic 
biodiversity surrogates) 

 Report does not include novel techniques to include climate change in 
ecological representation and gap analysis 

 Short sentences about climate change are scattered throughout the 
document – this is not enough to acknowledge the magnitude of the 
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problem. Reviewer suggests to have a stand-alone section on climate 
change and representation 

 In response to climate change the preferable approach would be to densify, 
expand, and connect the protected areas system 

  

Other general 
comments 

 

Section 2 Protecting large representative areas for biodiversity protection and 
protection of ecological integrity is a problem for some jurisdictions given 
their fractured land ownership patterns 

 Examples of approaches to identifying gaps in aquatic representation 
provided by one reviewer 

Section 3 Many general comments from reviewers suggesting to add an overview of 
where Canada is at now in achieving representation 

 NCC suggestion to use the National Ecological Framework to track progress 
on achieving Canada Target 1. Are doing an analysis of enduring features by 
ecoregion for Canada and suggest to include this analysis in the discussion 
paper 

  

Appendices  

Appendix A – 
jurisdictional 
scan table 

Various comments received from jurisdictions that helped add to or correct 
jurisdictional information 

  

Overall Comments related to missing references and editorial are not listed in this 
summary but were addressed 

 


