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ABSTRACT 
 
 
 

A Critique of the Planting Design of Corktown Common Based 
on Principles of Ecologically-Informed Plant Communities 

in the Urban Core 
 
 
 
Luc Palmer                 Advisor: 
University of Guelph, 2016              Cecelia Paine 
 
 
 

Informing planting design with ecological principles can develop plant 

communities that require less maintenance and resources in cities. This thesis 

relates contemporary literature to practice to build an understanding of the 

limitations and potential for ecologically-informed plant communities in the urban 

core. A critical review of contemporary literature surrounding ecologically-

informed plant communities uncovered principles that balance form and function 

in the urban core. These principles were used to critique the planting design of 

Corktown Common located in Toronto, Ontario. While the critique revealed that 

Corktown Common provides multiple benefits both environmentally and socially, 

the ecological realities of the urban core are in opposition to the plant selection, 

which was based on regional habitats. Results support that designing plant 

communities in line with the social and environmental context of the urban core 

will create more efficient and culturally significant public greenspaces. 
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1 Introduction 
The city is inherently a human dominated landscape. We have created 

buildings to give us shelter, roads to allow us to easily travel, and hard surfaces 

on which to walk, all for our comfort. While our civilized world is considered a 

triumph over nature, we have become aware of how our urban lifestyles have led 

to major environmental issues. Since the urban landscape will not change its 

direction, pragmatic solutions must be explored. Providing environmental 

services to mitigate the human-induced environmental effects through green 

infrastructure has been discussed both historically and in present time by 

landscape, planning, and ecology practitioners. 

While the urban landscape is perceived by some to have significantly less 

ecological functions than the historic environment, natural processes are still 

present. Urban vegetation has been used as a central part of green infrastructure 

to provide environmental services that mitigate air pollution, storm water, and 

urban heat island effect (Hough, 1995; Spirn, 1985). Integrating vegetation into 

the urban landscape has proven to be an effective method of mitigating the 

environmental issues of cities. Parks, private gardens, derelict land, traffic 

islands, and boulevards all increase the ecological functions present in the urban 

core (Andersson, 2006; Thompson et al., 2003). While practical decisions to 

plant street trees, provide recreational green spaces, and install flower displays 

in boulevards, are currently commonplace in landscape design and city 

management, they are mostly horticultural-based plantings that are aesthetically 

informed and intensively maintained (Dunnett & Hitchmough, 2004).  

Working in the horticultural department of a municipality made me aware of 

issues of the traditional horticultural practices of managing and designing urban 

vegetation. High economic inputs including maintenance, irrigation, mulch, and 

fertilizer are used to create aesthetically pleasing plantings in parks, boulevards, 

and traffic islands. While there is a positive response from the public, these 

plantings provide few environmental services and use large amounts of 

resources and public tax money.  
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The traditional horticultural aesthetic of highly ordered and controlled plants is 

commonplace in Canada and in North America as a whole. I began to wonder 

how landscape practitioners could design urban vegetation in a way that 

simultaneously provides an aesthetically pleasing and useable green space, 

uses less economical resources, and works with nature rather than against it. 

Why can’t urban vegetation function as an ecological system rather than as 

highly controlled aesthetic displays with limited benefits? These questions led me 

to this research. 

The book, “The Dynamic Landscape: Design, Ecology and Management of 

Naturalistic Urban Planting” edited by James Hitchmough and Nigel Dunnet 

(2004) explores the issues of horticultural-based plantings and proposes an 

alternative concept. The authors propose a concept of designing ecologically-

informed plant communities that have “relatively low-maintenance costs, be as 

sustainable as possible, be taxonomically diverse, demonstrate marked seasonal 

change, and support as much wildlife as possible” (Dunnett & Hitchmough, 2004 

p. 2).By definition, ecologically-informed plant communities comprise plant 

species based on ecological plant strategies that will successfully interact with 

one another in the given physical environment (Dunnett & Hitchmough, 2004; 

Robinson, 2004). While this source and the concepts it proposes greatly inspired 

this research, there is a missing component: practical design applications of 

these concepts in the context of the urban core in North America.  

1.1  History 
Ecologically-informed planting is not a new concept. There is a rich history of 

designing ecological plant communities in Europe. The practice of ‘enameling’ 

grass with flowering perennials was used as early as the 17th century (Woudstra 

& Hitchmough, 2000). This tradition carried on and eventually became known as 

‘wild gardening’, developed in England by William Robinson in the late 1800’s. 

This approach advocated moving away from the costly mowing regimes of the 

picturesque landscape and promoted the aesthetic of more wild-like meadow 

plantings (Woudstra & Hitchmough, 2000). Around the same time in Germany, 
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Hermann Jäger was proposing ways to naturalize flowers in woods and 

meadows by copying nature (Woudstra & Hitchmough, 2000). Examples of 

informing planting design with ecologically principles started to be more common 

in the nineteen hundreds. The ‘Lebensbereich’ style in Germany, development of 

heemparks in the Netherlands, Olmsted’s park designs, Jen Jensen’s ‘prairie 

style’ plantings, Getrude Jekyll’s ‘drifts’, and development of naturalistic inner city 

parks in Stockholm, Sweden are just some examples of landscape practitioners 

mixing ecological and aesthetic knowledge to create plant communities in the 

early nineteenth century (Woudstra, 2004). 

Anne Sprin’s book “Granite Garden” (1985) recommends that the urban 

landscape is not separate from nature and we should integrate ecological 

processes into design. Similarly, Michael Hough’s book “City form and Natural 

Process” (1995) proposes ways we can make cities more socially useful and 

aesthetically enriching by using natural processes found in the altered physical 

environment. While these books influenced a generation of landscape 

practitioners who designed landscapes based on ecological concepts, the ideas 

were more general theories and principles. They do not specifically address the 

ecological processes and functions of plant communities and their relation to 

humans. 

This rich history has now developed contemporary landscape practitioners 

who are further researching or designing plant communities based on this overall 

concept, including, James Hitchmough, Oehem van Sweden Landscape 

Architecture Firm, Andropogon Associates, Piet Oudolf, Adam Woodruff, Terry 

Guen, Nigel Dunnet, Noel Kingsburry, Darrel Morrison, Thomas Reiner, Travis 

Beck, Ronald Gustavsson, and Roy Diblik.  

Even though a rich history exists and many contemporary landscape 

practitioners are promoting and employing these concepts, it is still not common 

practice in North America. This is not to suggest that this should be the only way 

to design with vegetation, but that landscape practitioners should be aware of its 

possibilities to enhance urban green space and green infrastructure. Designing 

urban vegetation as ecologically-informed plant communities rather than 
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individual plants organized in an aesthetic display can provide economically 

efficient and environmentally sensitive urban greenspace. This concept is the 

essential goal of ecologically-informed plant communities wherein ‘we can have 

our cake and eat it too’. Designed ecosystems can provide ecological functions 

while still being functional, useable, and beautiful urban greenspaces.  

1.2  Plant Communities as Design 
Design requires making intentional decisions that balance form and function, 

which raises these questions: How does the function of a plant community effect 

form? And how can the form be manipulated in a way that allows for function but 

still expresses aesthetic intentionality? 

Elizabeth Meyer’s article, “Sustaining Beauty. The Performance of 

Appearance” (2008) discusses how creating aesthetic experiences should be just 

as valuable as creating ecological systems. Meyer states, “I believe that works of 

landscape architecture are more than designed ecosystems… They are cultural 

products with distinct forms and experiences that evoke attitudes and feelings 

through space, sequence and form” (2008, p.10). The landscape is a medium 

and as designers we are making decisions to not only create landscapes that 

function, but also manipulate form to create something that transcends nature 

(Gobster et al. 2007; Meyer, 2008). This is similar to ideas expressed by Ian 

Thompson in his article, “Ecology, Community and Delight: a Trivalent Approach 

to Landscape Education” (2002). Through a series of interviews with landscape 

architects, the three main values of landscape architecture practice were 

identified as environmental, social, and aesthetic. Thompson suggests that when 

the three values overlap, which he called ‘trivalent design’, it creates the richest 

type of design (2002). 

1.3  Purpose 
These ideas raise the main question of this thesis: What are the possibilities 

and limitations of designing ecologically-informed plant communities in the 

context of public greenspace in the urban core? This question, while not 

completely ignored by the contemporary literature and landscape practitioners, 
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has not previously been fully addressed. While it is essential to understand the 

ecological functions of plant communities, it is more important to understand how 

to design them to fit into the social and environmental context of North American 

cities. This thesis focuses on the context of downtown or highly developed 

landscapes of cities, rather than suburban or peri-urban landscapes. The urban 

core can be defined as being composed of human build forms with 50 percent or 

more impervious ground surface (McKinney, 2002).  

1.4  Objectives 
The objectives of this thesis are to:  

• Develop principles of ecologically-informed plant communities that 

simultaneously balance form and function in the context of the 

urban core, through a critical review of contemporary literature;  

• Apply these principles to evaluate a case study located in the urban 

core that has been designed incorporating ecologically-informed 

plant communities; 

• Critique the case study based on the evaluation results; 

• Discuss the possibilities and limitations of the critique to better 

inform future design and research of ecologically-informed plant 

communities in the context of the urban core. 

1.5  Significance of Research  
This research is valuable to landscape practitioners as it provides another 

design tool to make the city a more livable and visually rich place. The concept of 

developing ecologically-informed plant communities instead of traditional 

horticultural plantings is currently being used and researched in the green roof 

industry (Dunnett, Nagase, & Hallam, 2008; Lundholm, 2006). There is no reason 

why this cannot happen at ground level, where it can provide more habitat 

opportunities, public greenspace, and aesthetic displays. There are numerous 

examples of successful contemporary landscape designs using plant 

communities in their designs: 
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• The High Line – Field Operations and Piet Oudolf 

• Lurie Gardens – Gustafson Guthrie Nichol Ltd, Piet Oudolf and 

Robert Israel 

• Brooklyn Bridge Park – Michael Van Valkenburgh Associates 

• New York Times Courtyard – HM White Site Architects and 

Cornelia Hahn Oberlander 

• Olympic Sculpture Park – Charles Anderson  

These examples show that plant communities are starting to be more commonly 

used in North America as a design technique. Researching the principles and 

how they can be successfully integrated into the context of the urban core is an 

important step to support future use of plant communities. Promoting, 

researching, and designing ecologically-informed plant communities in the urban 

core could bring low-cost solutions to green infrastructure and public greenspace. 

2 Research Design 
The methodical approach of this thesis is a descriptive critique, which intends 

to compare literature to design practice and conclude with focused 

recommendations for future design and research (Deming & Swaffield, 2011; 

Groat & Wang, 2013; Yin, 2011). First, the current literature surrounding the topic 

of ecologically-informed plant communities is explored through a critical review, 

resulting in development of principles. After completion of the critical review, data 

collection and research on the selected case study were undertaken. The 

principles developed in the critical review were used to critique the selected case 

study. The critique used the data collection and research of the case study to 

evaluate the principles with a set of predetermined qualifiers. This systematic 

evaluation allowed the author to synthesize the results into a holistic critique that 

assesses the strengths and weaknesses of the case study (Yin, 2011). From this 

comparison, conclusions are drawn about how the case study relates to the 

literature and vice versa, developing an understanding of the practical usage of 

ecologically-informed plant communities (Deming & Swaffield, 2011). The 

analysis suggests further research and possibilities in design practices. The 
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conclusion of the critical review and critique of the case study reveals the 

possibilities and limitations of ecologically-informed plant communities in the 

context of the urban core. Figure 2.1 shows the research design below.  

 

Figure 2.1 Diagram of Research Design. (By Author) 

2.1 Critical Review 
By critically analyzing literature using a systematic process, combined with a 

synthesis of the current knowledge surrounding ecologically-informed plant 

communities, a set of principles was developed (Deming & Swaffield, 2011). 

Literature was selected based on the number of times cited or if the authors are 

well respected in their academic or professional field. The literature was only 

used if it specifically related to plant communities, or the environmental or social 

context of the urban core. Focus was on contemporary literature, but some older 

influential sources were used. Five main topics were found through initial 

research on core literature sources, such as The Dynamic Landscape edited by 

James Hitchmough and Nigel Dunnet (2004). The five main topics and their 

contents are as follows: 

• Ecology in the city explores the ecological value of the urban core 

and the approach landscape practitioners should take to create 

more valuable ecological systems.  



  8 

• Urban vegetation explores what types of plants currently exist in 

the urban core and raises the discussion between using native and 

exotic plant species.  

• Plant ecology explores the types of plant traits that urban plant 

species have and their relation to the physical environment of the 

urban core. 

• Installation and maintenance examines technical methods for 

installation of plant communities and maintenance requirements 

based on landscape practitioners’ experience and experimental 

research of plant communities.  

• Aesthetics and social context explores how the naturalistic 

appearance of plant communities can be designed in a way that fits 

within the cultural context of the urban core. 

 These five topics were systematically and critically reviewed from the scale of 

the urban landscape down to the scale of a specific site design. Critically 

analyzing each topic led to a synthesis of the knowledge into a set of principles 

that can be collectively considered the accepted opinion found in the selected 

literature (Deming & Swaffield, 2011). These principles are intended to provide a 

theoretical framework to guide design decisions that balance the form and 

function of ecologically-informed plant communities in the context of the urban 

core (Yin, 2011).  

2.2 Descriptive Critique of Case Study 
The advantage of using a case study is to examine multiple phenomena of a 

landscape at once in a real world context (Yin, 2011). Mark Francis defines case 

studies for landscape architecture as “a well-documented and systematic 

examination of the process, decision-making and outcomes of a project that is 

undertaken for the purpose of informing future practice, policy, theory and/or 

education” (2001 p. 9). The case study is systematically evaluated based on 

principles developed from the critical review. By examining a case study from a 

synthesized review of literature conclusions may be drawn that inform future 
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practice and research (Bowring, 1997; Deming & Swaffield, 2011). The following 

criteria were set for the selection of the case study after the completion of the 

critical review:  

• Includes a designed plant community; 

• The intended ecological functions and processes must be 

described in the case study, in the context of both design and 

maintenance; 

• Located in the urban core, which can be defined as having more 

than 50% impervious cover (McKinney, 2002);  

• Can be easily accessed by author; and 

• Funded and maintained with public funds.  

Corktown Commons located in Toronto, Ontario, designed by Michael Van 

Valkenburgh Associates Inc. (MVVA), was selected based on these 

predetermined requirements. As this research only focuses on one case study it 

is limited by the specific context of Corktown Common. However, as it is located 

in the urban core, the environmental context can be related to other urban 

planting designs. This critique focuses on the forms and functions that can be 

observed currently in Corktown Common.  

So as not to bias this critical interpretation of the intention of the design, 

interviews of the design team were not undertaken. As is the case for a work of 

fine art, the work is not successful if the artist has to explain the intended 

emotions or meanings to the viewer. The critique of Corktown Common does not 

intend to declare the design good or bad; rather it intends to observe strengths 

and weaknesses to build understanding of the possibilities and limitations for 

future landscape practitioners and researchers (Bowring, 1997; Deming & 

Swaffield, 2011; Yin, 2011).  

Collecting data through site visits and general research was the starting point 

for the analysis of the planting design. Data collected includes photos, onsite 

notes and observations, construction drawings provided by MVVA, news articles, 

project documents, and academic sources. Three on-site visits were conducted 
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on October 10, 2015, November 14, 2015, and January 23, 2016. This data was 

analyzed to evaluate the form and function of the designed plant communities of 

Corktown Commons. Researching and critiquing Corktown Common was not 

commenced until all three site visits were completed. This was done to maintain 

objective and fair observations during site visits. The data was then evaluated 

based on predetermined qualifiers. 

2.2.1 Critique Qualifiers 
The evaluation portion of the critique of Corktown Common was structured 

based on qualifiers. These qualifiers do not produce simple yes-or-no 

dichotomies (Deming & Swaffield, 2011). The qualifiers reveal if the principles 

applied on a range from consistently, to never, or not applicable. The evaluation 

method was borrowed from education rubric development (Jonsson & Svingby, 

2007; Moskal & Leydens, 2000; Wolf & Steven, 2007). Education assessment 

rubrics have been developed to rate the performance of students for each 

specific project (Jonsson & Svingby, 2007). This method allows educators to 

assess the performance of each objective with reliable and valid results (Jonsson 

& Svingby, 2007; Moskal & Leydens, 2000). Assessment using this rubric 

method allows students to learn their specific strengths and weaknesses rather 

than an overall grade (Wolf & Stevens, 2007). It is intended to build knowledge 

through constructive criticism rather than assigning an abstract letter grade (Wolf 

& Stevens, 2007). Adopting this method for this thesis created an evaluation 

technique that is systematic and replicable. This provides a technique to assess 

the performance and discover the strengths and weaknesses of the case study. 

The principles developed in the critical review were evaluated using a set of 

six predetermined qualifiers that were used to rate the planting design. Table 2.1 

describes the criteria for determining the six qualifiers. Appendix A (p. 105-109) 

supplies a summary of the evaluation portion of the critique. 
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Table 2.1 Description of qualifiers for critique evaluation 

Qualifier Description of evaluation criteria 
Consistently 
Applied  

Throughout the full extent of the planting design the 
principle has been explicitly and intentionally used.  

Regularly 
Applied 

The principle was intentionally used but is not observed 
comprehensively throughout the planting design.  

Sometimes 
Applied 

Only portions of the planting design intentionally followed 
the principle.  

Rarely  
Applied 

The principle can be observed but few examples exist in 
the planting design that follows it explicitly. 

Never 
Applied 

No intention of following this principle can be observed in 
the planting design. 

Not Applicable The principle cannot be properly qualified due to limited 
data or the principle does not apply to the case study. 
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3 Critical Review  
The critical review intends to uncover the principles of ecologically-informed 

plant communities. Literature was selected from peer reviewed journal articles 

and published books from reputable landscape practitioners and academic 

researchers. While the focus was on contemporary literature, some influential 

sources from the early 1900’s were included. The critical review has five 

sections: ecology in the city, urban vegetation, plant ecology, installation and 

maintenance, and aesthetics and social context. A final summary of the critical 

review extracts the principles found in each section. These are organized to allow 

the critique of the case study to assess the design decisions made by MVVA. 

The principles will be re-examined after analyzing and evaluating the case study 

to assess their practicality. 

3.1 Ecology in the City  
Ecology has been defined as the study of interrelationships between biotic 

and abiotic components of an ecosystem (Friederichs, 1958). The focus of 

conservation ecology has traditionally been landscapes that have been minimally 

degraded by human activity (Miller & Hobbs, 2002). The conservation paradigm 

generally externalizes humans from ecology, even though the influence of 

humans is so great in the urban landscape (Choi, 2007; Grimm et al., 2008; 

Kowarik, 2011). Acknowledging that ecology also applies to human dominated 

landscapes will allow landscape practitioners to better design and maintain green 

infrastructure as ecological systems. Understanding the ecological context of the 

urban landscape, and what types of species can use its resources, is important 

to develop plant communities that are ecologically informed. 

3.1.1 Reconciliation Ecology and Novel Ecosystems 
The urban landscape has gone through many environmental alterations 

including increases in impervious land cover, air pollution, habitat fragmentation, 

altered soil composition, the urban heat island effect, and reduction of 

biodiversity (Grimm et al., Hough, 1995; 2008; Spirn, 1985). These human-
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induced environmental alterations are intensified in more developed landscapes 

such as the urban core, as compared to suburban landscapes (McKinney, 2002). 

A relation between intensified human change and species diversity can be 

observed along the rural-urban gradient, wherein rural areas are able to support 

more species diversity than the urban core (McKinney, 2002). This can mainly be 

attributed to the amount of paved surfaces (impervious cover) that limit plant 

growth. For example, suburban landscapes generally have 20 to 50 percent 

impervious cover, whereas the urban core has greater than 50 percent 

impervious cover (McKinney, 2006). However, this species richness gradient is 

not necessarily true in some urban landscapes. Introduced plant species found in 

gardens and derelict lands can actually increase species diversity within urban 

core areas compared to urban fringe areas (Grimm et al., 2008; Kowarik, 2011; 

Thompson et al., 2003). Green infrastructure in the urban landscape does 

provide valuable ecological functions even when this urban vegetation that is 

mainly made up of introduced species that would not be considered ‘natural’ 

(Andersson, 2006). 

Habitat conservation has historically focused on the rural and urban fringe 

areas because of the limited human intervention and existing remnants of habitat 

(Andersson, 2006; Choi, 2007; Miller & Hobbs, 2002; Kowarik, 2011). Miller and 

Hobbs (2002) reviewed conservation biology literature and found only six percent 

of papers described work being done in urban, suburban, and urban fringe areas, 

with the rest of the literature focused on rural landscapes. Multiple authors have 

discussed how conservation ecologists have applied minimal interest on urban 

areas and have ignored the possibilities of designing valuable habitat in the 

urban context (Andersson, 2006; Choi, 2004, 2007; Hobbs et al., 2006; Kowarik, 

2011; Marris, 2011).  

Semi-natural habitats for restoration and natural habitats for conservation 

ecology are both valid foci when the goal is to return the environment to an 

historical ecosystem. However, severely human-altered landscapes can limit the 

possibilities of restoring the environment to its historical past. Choi (2007) 

describes how trying to recreate historical ecosystems is physically impossible 
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due to human induced changes and social context. The author suggests that 

conservation efforts “should aim to establish ecosystems that are able to persist 

in the future environment” (Choi, 2007, p. 352). Ecological conservation must be 

aware of the connection between the environment and humans. Human-

mediated changes have lead to altered ecosystem functions thereby changing 

the way habitat conservation must be designed and managed in urban 

landscapes (Miller & Hobbs, 2002).  

Reconciliation ecology, proposed by Michael Rosenzweig (2003), intends to 

develop and maintain habitats that simultaneously conserve species diversity 

while being integrated into anthropogenic landscapes. In his book, “Win, Win 

Ecology”, Rosenzweig (2003) gives multiple examples of how economic and 

social activities can co-exist with the environment and provide ecological 

functions in various environments. Similarly, Miller and Hobbs (2002) reaffirm this 

concept by stating, “conservation and restoration in highly developed areas are 

essential to the preservation of biodiversity, even if urban habitats rarely harbor 

the species most in need of protection” (p. 334). 

The concept of novel ecosystems helps define this concept further. Hobbs et 

al. (2006) define novel ecosystems as those reflecting: (1) changes in the 

physical environment resulting from human intervention and (2) changes in the 

composition of living organisms due to local extinction or human introduction. 

The landscape of the urban core has been changed significantly from the original 

historical ecosystem that once functioned. Arguably, urban core areas are all 

novel ecosystems as the significant changes to the physical environment and the 

introduction of exotic species lead to a situation that historic species are unable 

to inhabit. The urban landscape environmental features and plant species are 

found in the urban core of cities on different continents are similar (Kowarik, 

2011; Tredici, 2010b). This reveals how much we have altered the environment 

of our cities to form novel ecosystems. 

Novel ecosystems within cities have the possibility to increase biodiversity, 

while also enabling social functions and other environmental services (Miller & 

Hobbs, 2002; Rosenzweig, 2003). It should be understood that these novel 
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ecosystems can only provide for specific types of species that are adapted to 

highly disturbed and fragmented habitats (Kowarik, 2011; McKinney, 2002). 

Species that do not inhabit and are not adapted to the abiotic conditions of the 

urban core must be excluded from design considerations. This does not conclude 

that these novel ecosystems are not beneficial; rather it means that site-specific 

considerations must be taken into account to evaluate which types of species 

traits are required. For example, urban-industrial lands can support high levels of 

biodiversity and provide both habitat and other environmental services, even 

when the composition of plant species is spontaneous (Tredici, 2010a; Stalter, 

2004).  

3.1.2 Biodiversity in the Urban Core 
The main constraint for considering the urban landscape as potential habitat 

is spatial organization. The urban core area is comprised of a matrix of human 

built forms with patches (parks, derelict land, backyards) and corridors (railways, 

rivers) (Andersson, 2006; Angold et al., 2006). Not only is the spatial organization 

fragmented, the patches have homogenized characteristics. The absence of 

diversification of structural and physical components (forest, marshes, etc.) in the 

urban core tends to limit the types of species to mobile and exploitive adapters 

which are generally non-native (McKinney, 2006). Savard, Clergeau, and 

Mennechez (2000) found that in nine studies conducted in major cities non-native 

urban bird populations were significantly higher in urban core areas compared to 

semi-natural areas. The authors contribute this to the lack of vegetation cover, 

especially fruiting trees and shrubs in the urban core that give native birds 

opportunities to feed and nest (Darke & Tallamy, 2014; Savard, Clergeau, & 

Mennechez, 2000). Similarly, the amount of exotic plants increases dramatically 

from the rural to urban landscape, therefore, limiting the heterogeneity of habitat 

types in the urban core (Kowarik, 2011; McKinney, 2002, 2006).  

The rural-urban gradient also limits the amount of connectivity from the semi-

natural areas outside of the city to the urban core. Specialist butterfly species 

have been observed feeding on both native and exotic plant material in the urban 

landscape. However, they tend to avoid urban conditions due to their specific 
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habitat needs (Bergerot et al., 2010). Specialist species should not be 

incorporated into design considerations due to the inability to provide both 

valuable connections and specific habitat niches. This is why, as previously 

mentioned, conservation and restoration ecology in urban fringe and natural 

areas is an important objective. The urban core commonly can only provide 

habitat opportunities to stress-tolerant generalist species (Angold et al., 2006; 

Darke & Tallamy, 2014; Matteson & Langellotto, 2010; McKinney, 2006; Savard 

et al., 2000).  

Generalist pollinator species, both native and exotic, are able to move 

through the fragmented urban matrix and use the available nectar sources from 

plant species (Bergerot et al., 2010; Kearns & Oliveras, 2009; Matteson & 

Langellotto, 2010; Öckinger, Dannestam, & Smith, 2009). Matteson and 

Langellotto (2010) studied butterflies and bees in community gardens in the 

Bronx and East Harlem in New York. Of the identified species, all the butterflies 

and eighty nine percent of the bee species were generalist (Matteson & 

Langellotto, 2010). Similarly, Bergerot et al. (2010) concluded that more 

generalist butterfly species were found in urban gardens, whereas specialist 

butterflies were found in urban fringe areas. While generalist species can move 

through this landscape, they have a limited range. Therefore, connecting and 

limiting distance between patches is important (Bergerot et al., 2010; Matteson & 

Langellotto, 2010).  

Species movement between localized populations is important to allow for 

genetics to be distributed and to increase species diversity (Beck & Franklin, 

2013; McKinney, 2006). Corridors (railways, rivers) can allow movement of 

species between patches in the urban landscape and therefore create more 

genetically diverse landscapes. Corridors may not be necessary to promote 

biodiversity in the urban landscape for some mobile species. For instance, beetle 

and plant species are able to move through the urban landscape without the 

necessity of corridors (Angold et al., 2006). Angold et al. (2006) researched 

derelict patches in an urban landscape and found that plant communities and 

beetle species had no significant genetic similarities in patches connected by 
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corridors. Rather, the author found genetic similarity in areas where there was a 

high local density of patches (Angold et al., 2006)  

Corridors do support other species movement and dispersal, such as birds, 

butterflies, mammals, and other terrestrial species (Angold et al., 2006; Bergerot 

et al., 2010; Matteson & Langellotto, 2010; Öckinger et al., 2009; Savard et al., 

2000). Limiting the distance, or the effective distance, between patches often 

increases the overall biodiversity due to species being able to move between 

patches and therefore creating local populations rather than isolated ones 

(Andersson, 2006; Angold et al., 2006; Beck & Franklin, 2013; Darke & Tallamy, 

2014; Öckinger et al., 2009). 

The fragmented aspect of the urban core limits the potential for it to provide 

valuable habitat for immobile and specialist species. Focus should be on creating 

valuable habitat for generalist and mobile species, such as pollinators, birds, and 

invertebrates. Research has generally found that for invertebrates a more diverse 

vegetative structure of the habitat increases species diversity and population 

(Angold et al., 2006). Other studies that focus on pollinator species concluded 

that higher species diversity of bees and butterflies were found on sites that had 

more diverse vegetative structure (structural diversity) (Bergerot et al., 2010; 

Kearns & Oliveras, 2009; Matteson & Langellotto, 2010; Öckinger et al., 2009). 

Helden & Leather (2004) studied biodiversity on urban roundabouts, which had 

differing levels and timing of maintenance regimes. Roundabouts that were 

mown less frequently developed vegetative structure that benefited species 

diversity (Helden & Leather, 2004). Even variations in topography and other 

landscape features (water, dead wood) can increase species diversity by 

creating microhabitats (Beck & Franklin, 2013; Darke & Tallamy, 2014; 

Hitchmough & Wagner, 2013).  With an increase in structural diversity there is 

usually a correlated increase in habitat quality (Angold et al., 2006; Darke & 

Tallamy, 2014; Helden & Leather, 2004). 

Structural diversity also relates to the plant species diversity levels of a plant 

community. Having more plant species diversity in a given plant community will 

result in more stable and resilient ecological systems both for the plant 
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community and other biotic organisms (Beck & Franklin, 2013; Rainer & West, 

2015; Tilman, Reich, & Knops, 2006). As abiotic conditions change over time, 

some plant species will decline and others will grow. For example, a monoculture 

significantly increases the possibility of complete population collapse significantly 

with the onset of a disease or drought (Beck & Franklin, 2013). The amount of 

plant species diversity also links to other biotic organisms that use the plants as a 

habitat resource. If there is only one plant resource for a specific organism in a 

plant community and this resource declines, the organism and its associated 

food web will decline as well (Darke & Tallamy, 2014). It is important for 

landscape practitioners to design species-rich plant communities to allow for 

resilient ecological systems in the urban core. 

Seasonal diversity (phenology), the change of the plant community through 

the year, is another important aspect of achieving biodiversity in plant 

communities. Providing habitat resources in all four seasons can increase the 

number of biotic organisms able to use the plant community. For example, 

designing a plant community to flower all at once in the summer will only allow for 

pollinators to use the available nectar resources at that specific period, resulting 

in the possible population decline of specific pollinator species that need early or 

late season nectar to survive (Beck & Franklin, 2013; Darke & Tallamy, 2014). 

This is equally true for birds that need food sources (seeds, berries), breeding 

conditions, and places to perch in the winter (Darke & Tallamy, 2014). Removal 

of vegetation in the fall may harm certain organisms that use the dormant plant 

species during the winter season. Selecting plant species for a plant community 

that creates four season habitat resources will result in more habitat opportunities 

for other organisms.     

3.1.3 Summary  
The environmental context of the urban core reveals a fragmented landscape 

composed of novel ecosystems. Recognizing that the urban core is an 

anthropogenic landscape, the concept of restoring historical ecosystems in cities 

is illogical. Landscape practitioners must reconcile between the best possible 

ecological situation and human needs and desires. Opportunities to improve 
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habitat quality in the urban core are still possible by designing plant communities 

that reflect the following ecological principles: 

• Reconcile urban ecology with humans rather than restore historical 

ecosystems. 

• Observe the urban core as being comprised of novel ecosystems. 

• Connect and reduce distance between existing patches. 

• Research and design for specific species, primarily generalist 

species. 

• Provide more structural diversity, species diversity, and seasonal 

diversity when designing and maintaining plant communities. 

3.2 Vegetation in the City 
Human-induced changes to the environment in cities have resulted in urban 

vegetation, both intentional and spontaneous. From residential gardens to 

abandoned lots, these novel ecosystems all provide environmental services to 

the urban landscape (Angold et al., 2006; Thompson et al., 2003). Understanding 

the components and plant species that make up the urban landscape is 

important to inform planting design both functionally and aesthetically. Observing 

the urban landscape as novel ecosystems, rather than purely anthropogenic 

ones, can reveal what types of plant species occupy the urban landscape and 

their cultural significance (Tredici, 2010a).  

Exotic plant species make up a large portion of urban vegetation. Both the 

positive and negative implications exotics need to be discussed. Native plants 

may provide more ecological functions, but may lack in aesthetics or not be well 

equipped to survive in urban environments. Inherently, both exotic and native 

plant species that do successfully occupy the urban core have similar sets of 

evolutionary traits that allow them to propagate and colonize urban 

environmental conditions. 

3.2.1 Intentional and Spontaneous Vegetation 
The urban core is composed of plant species that have adapted to similar 

habitat typologies that the human-induced environmental changes have created. 
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Both exotic and native plants have either been intentionally planted, or have 

propagated and colonized spontaneously in the urban landscape. In these two 

situations, plant species are dependent on human intervention. Intentional 

vegetation, consisting of plant species found in gardens and parks, is supported 

with inputs such as water, nutrients, mulch, and maintenance (as seen in Figure 

3.1). When introduced intentionally, individual plant species are organized in 

response to aesthetic, cultural, and social based decisions (Nassauer, 2011).  

Spontaneous vegetation found along railroads and on derelict land, is composed 

of plant species that have been adapted to exploit the high stress and disturbed 

environments of the urban core (as seen in Figure 3.2). Both of these situations 

are important to understand the environmental context, and the adaptation traits 

of plant species, in order to design ecologically-informed plant communities. 

 

Figure 3.1 Intentional vegetation in a municipal park. (By Author) 
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Figure 3.2 Spontaneous vegetation along a railway in the urban core. (By Author) 

Intentional vegetation in the urban landscape can create situations where the 

species diversity is actually greater in the urban core than in urban fringe areas 

(Kowarik, 2011; McKinney, 2006). The diversity of plant species from around the 

globe, available commercially to homeowners and landscape practitioners, can 

result in a remarkably diverse landscape. A study by Thompson et al. (2003) 

compared the species diversity of gardens and urban derelict lands in 

Birmingham, United Kingdom. Sixty gardens were found to include 438 species, 

whereas three derelict sites consisting of the same vegetative area included 172 

species (Thompson et al., 2003). The authors attribute the high species diversity 

levels of gardens to the amount of individual species surviving within a 

maintenance regime that limits competition (Thompson et al., 2003). Derelict land 

comprised of spontaneous vegetation still holds a relatively high amount of 

species diversity without the introduction or maintenance of plant species. 

Rather, a community of plants is formed through natural processes such as 

colonization, competition, and extinction (Thompson et al., 2003). The gardens 

technically have more biodiversity than the derelict lands; however, the gardens 
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have low abundance of each individual plant species compared to the derelict 

lands’ high abundance of the plant species present (Thompson et al., 2003). 

Spontaneous vegetation utilizes the environmental situations of the urban 

landscape such as increased heat, reduced water, and disturbed soil (Tredici, 

2010a). As the environmental situation changes from the urban fringe areas to 

the urban core there is an increase in the amount of weedy species that colonize 

abandoned land (McKinney, 2006). Most of the common urban plants that 

occupy the urban landscape are introduced species. Out of 222 common urban 

plants in the northeastern United States, 32.5 percent are native to North and 

Central America whereas the remaining 67.5 percent are exotics from Asia and 

Europe (Tredici, 2010b). While these species are from around the globe, both 

native and exotic plant species have attributes that allow them to colonize in 

specific environmental conditions of the urban landscape.  

It is important for landscape practitioners to understand that species diversity 

is a relative concept. A botanical garden (intentional vegetation) can hold 

hundreds of different plant species within a very small space, whereas, a piece of 

derelict land (spontaneous vegetation) will have less species in the same given 

space. Landscapes that support increased species diversity are important, but 

the difference in species populations can be misleading. A botanical garden 

manipulates the environmental conditions and exerts controls to allow for multiple 

species adaptation traits to grow as individual plants in close proximity. Human 

induced disturbance, such as an abandoned parking lot, can lead to 

environmental conditions where certain types of plant species can colonize and 

propagate. Both of these situations found in the urban landscape can help inform 

how to design vegetation that can be both diverse but also efficiently managed.  

An example of species diversity between intentional and spontaneous 

vegetation is reflected in the High Line in New York, United States of America. A 

raised railway line that had been built in the 1930s and unused since 1980 had 

spontaneous vegetation that had colonized the rail structure (Stalter, 2004). 

Richard Stalter (2004) studied plant species that had colonized the derelict 

railway and found that 161 species had been able to colonize the railroad 
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structure over the twenty-four years it had been abandoned. An organization, 

The Friends of The High Line, was successful in campaigning to preserve the 

railway structure as an ecologically significant feature that could also be used as 

a park. The Landscape Architecture firm, Field Operations, in collaboration with 

Piet Oudolf, designed the vegetation component of the railway park. The number 

of different plant species in the current vegetation is 498 (The Friends of The 

High Line, n.d.). The new intentional vegetation has more than twice the amount 

of plant species of the spontaneous vegetation that existed before the project. 

While the new design may technically have more diversity, large portions of the 

plant material are exotics and cultivars of native plants, thus, resulting in an 

exaggerated plant species count. While the amount of exotics may raise 

questions of the ecological significance of the new design, the spontaneous 

vegetation before construction had a total of 82 native species and 79 exotic 

species (Stalter, 2004).  

The question arises whether the spontaneous vegetation found on the High 

Line before construction was more ecologically beneficial than the current 

intentional vegetation or vice versa. While this discussion is important, it is 

apparent that the High Line is now a human-based habitat. This means it has 

been designed for the comfort and enjoyment of humans, with the secondary 

goals of biodiversity and habitat creation (Rosenzweig, 2003). This is not to 

detract merit from the ecologically grounded goals of the Friends of the High Line 

and the landscape architecture firm, Field Operations. Rather, the point is to 

illustrate the most important aspect of this example: both the spontaneous and 

intentional vegetation of the High Line include a mix of exotic and native species 

that support habitat and environmental services. Prior to construction of the park, 

the railway was not accessible to humans and now the High Line provides 

numerous recreational opportunities.  

Multiple studies have compared the habitat quality or biodiversity of 

spontaneous and intentional vegetation in urban areas and have concluded that 

both can be important to the ecology of our cities (Angold et al., 2006; Kearns & 

Oliveras, 2009; Stalter, 2004; Thompson et al., 2003; Tredici, 2010a). While 
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spontaneous vegetation is important, city planners and landscape practitioners 

should take into account the environmental services it can provide (Angold et al., 

2006). Spontaneous vegetation does not support habitat for the most dominant 

species in urban areas, humans (Rosenzweig, 2003). The balance between 

enjoyment and vegetation that functions as a community (e.g. spontaneous 

vegetation), but also provides humans with comfort and enjoyment, is extremely 

hard to reach. However, some researchers have been proposing ways to 

increase the aesthetic qualities of spontaneous vegetation to provide more 

sustainable and economically efficient landscapes for urban parks (Kühn, 2006). 

Landscape practitioners must learn from spontaneous vegetation, or even 

embrace it, to design vegetation that requires minimal human input and still 

thrives in the urban core environment. Using the successful characteristics of 

spontaneous and intentional vegetation is essentially the concept behind 

ecologically-informed plant communities. 

3.2.2 Native Good, Exotic Bad?  
As discussed above, typically spontaneous and intentional vegetation both 

comprise a combination of native and exotic plant species. Studies of urban 

vegetation usually find a higher amount of exotic species inside the city 

(Thompson et al., 2003; Tredici, 2010a). The common approach to conservation 

and ecological restoration tends to be centered around the sentiment that exotic 

plants are negative and native plants are positive (Goodenough, 2010; Gurevitch 

& Padilla, 2004; Sagoff, 2005). For example, A. E. Goodenough (2010) 

conducted an analysis of twenty-nine journal articles in an issue of Diversity and 

Distributions that was devoted to invasion ecology and found only two articles 

that examined positive impacts of exotic plants. This is similar to a larger analysis 

of 120 journal articles that showed a large majority of papers examining negative 

impacts of exotic plant species (Goodenough, 2010). This common sentiment of 

exotic plant species in conservation literature is similar in the landscape 

architecture profession, especially in North America (Darke & Tallamy, 2014; 

Hitchmough, 2008, 2011). Exotic plants still function ecologically, as they are part 

of novel ecosystems in the urban landscape. The positive, neutral and negative 
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aspects of exotic plants need to be examined to determine whether each 

individual plant species interaction with the local environment results in negative 

outcomes, as seen in Figure 3.3. 

 

Figure 3.3. Various impacts on native species and ecosystems. (Adapted from Goodenough 2010 p.14) 

Exotic plant species can provide positive ecological functions. These positive 

impacts result from facilitative interactions, meaning the introduced species allow 

opportunities for native species to gain long-term fitness advantage and thus 

increase abundance (Goodenough, 2010). Exotic plant species can provide 

facilitation through hosting species, food sources, and ecosystem engineering 

(Goodenough, 2010). Exotic vegetation in the urban landscape can result in 

facilitation of some native invertebrate species using plants as food sources and 

hosts (Angold et al., 2006; Matteson & Langellotto, 2010; Öckinger et al., 2009; 

Thompson et al., 2003). Other benefits may include erosion control, stabilization 

of stream banks, phytoremediation of polluted soils, improved air quality, and 

absorption of nutrients in waterways (Tredici, 2010a).  While literature reviews 

investigating the invasive qualities of exotic species provide multiple examples of 

positive exotic - native facilitation, these are specific situations in unique 

environments and negative interactions are just as possible (Goodenough, 2010; 

Gurevitch & Padilla, 2004; Sagoff, 2005).  

Negative impacts of introduced species to an ecosystem can result in a 

decline in abundance or even the extinction of native species. Exotic species can 
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cause situations where they harm native species through competition of 

resources, reduction of habitat resources, introduction of disease and parasites, 

or alteration of the physical ecosystem (Darke & Tallamy, 2014; Goodenough, 

2010). While most of these negative results are due to the invasive qualities of 

some exotic species, it does not necessarily mean that all invasive species result 

in negative impacts to the local environment (Sagoff, 2005). Some exotic species 

that cause intensive negative results do not hold invasive qualities (Goodenough, 

2010). It should be noted that, native plant species can have invasive qualities as 

well, especially the species found in spontaneous vegetation in the city 

(Leishman, Thomson, & Cooke, 2010; Tredici, 2010a). 

One of the main issues with exotics is that they do not provide valuable 

habitat for a variety of organisms. Native plants have associated organisms that 

have adapted the ability to use the plant as a food resource (Beck & Franklin, 

2013; Darke & Tallamy, 2014). This adaption has occurred for some exotics, but 

at minimal levels (Tredici, 2010b). An exotic plant may only host a small number 

of organisms, whereas some native plants can support hundreds (Darke & 

Tallamy, 2014). 

While the positive and negative impacts are clear, in some situations the 

introductions of exotics results in neutral outcomes. Exotic species can co-exist 

with natives, as both can have competition traits (invasive attributes) that allow 

the species to compete against each other for similar resources (Goodenough, 

2010; Leishman et al., 2010). This does have consequences for some native 

species that fit the same adaptation traits, or are specialist species that cannot 

compete with the introduced species (Goodenough, 2010; Sagoff, 2005). 

Another example of a neutral outcome is spatial difference, meaning that in 

one environment the introduced species can lead to negative outcomes, but in 

another environment it can result in a positive outcome (Goodenough, 2010; 

Sagoff, 2005; Tredici, 2010a). This is possible due to some native species being 

able to compete against exotic plant species in a given abiotic situation 

(Goodenough, 2010). Or exotic plant species may be able to use the available 

resources and propagate and colonize more rapidly than the native species. The 
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introduction of exotic species results in complex relationships and these 

interactions can change over time towards both positive and negative outcomes.   

The debate on whether an exotic species is harmful to a local environment 

must be examined with specific examples rather than determining that all exotics 

result in negative outcomes (Sagoff, 2005). This is not to detract from the 

detriment that invasive species can have on native ecosystems, especially in 

protected native habitats. However, in the significantly altered urban landscape 

both exotic and native species will continue to coexist in both intentional and 

spontaneous vegetation. The use of exotic plant species in designed vegetation 

should not be deemed less ecologically significant than using all native plant 

species without understanding the specific circumstances of the site context 

(Beck & Franklin, 2013). This is especially true in the context of the urban 

landscape. As Hitchmough (2011) states, “maintenance of native biodiversity is a 

fundamentally important goal, when approaches to achieving this do not 

recognize that there are other valid traditions and values, this raises significant 

issues about the sort of urban world we want to live in, and whom it will be 

meaningful to” (p. 382). Using exotic plant species to increase the familiarity and 

aesthetic qualities of plant communities to urban residences may prove to be 

important to the goal of increasing biodiversity (Hitchmough, 2011). 

Landscape practitioners must be aware of invasive plant species that should 

not be included in any designs. Certain projects that are near or connected to 

existing native vegetation should carefully undertake research to select plant 

species that will not negatively alter the adjacent plant communities. Landscape 

practitioners should consult with their clients and analyze the site to determine 

whether native, exotic or a mix of both plant types is appropriate for the specific 

site. Native plant species are more likely to provide specific habitat requirements 

for biotic organisms. Therefore, investigating which native plant species can 

provide habitat and integrating them into planting designs is imperative to create 

valuable habitat (Darke & Tallamy, 2014). There is no logical reason or 

conceptual basis to exclude all exotics in ecologically-informed plant 

communities just because some invasive species have been professed as 
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harmful in literature (Beck & Franklin, 2013; Hitchmough, 2011; Marris, 2011; 

Sagoff, 2005). 

3.2.3 Summary 
The urban landscape is composed of intentional and spontaneous vegetation, 

each made up of exotic and native species. Intentional vegetation is significantly 

manipulated by inputs that result in a more desired and socially acceptable 

landscape aesthetic. Spontaneous vegetation in the urban landscape has traits 

that allow it to propagate and colonize a degraded site. Both of these situations 

can inform how to design ecologically-informed plant communities. The principles 

that guide the selection of urban vegetation are:  

• Inform planting design based on the traits and ecological processes 

common to spontaneous vegetation. 

• Exclude exotics based on the context of the site, values of the 

client, and the goals of the project. 

• Exclude all invasive exotic species in a plant community. 

• Include native plants that have important relationships to specific 

generalist species. 

3.3 Ecological Patterns and Processes of Plant Communities 
For a planting design to function as an ecological system, the plant species 

must be able to interact with each other and the physical environment of the site. 

Instead of individual plant species placed next to each other for only aesthetic 

reasons (intentional vegetation), plant communities should ideally function as a 

whole and respond to the environmental conditions of the site in a manner similar 

to spontaneous vegetation. Ecologically-informed plant communities are 

composed of plant species that have traits adapted to exploit and tolerate the 

local environmental conditions. Understanding the different strategies that plant 

species have, and in what types of habitats they are found, can inform planting 

design and allow it to create ecologically-functioning plant communities that are 

self sustaining.  
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3.3.1 Plant Strategies 
The selection of plants based on their adaptation traits is not a new concept. 

Landscape practitioners and ecologists tend to associate plant species with 

distinct types of habitats, which are characterized by environmental factors 

(water, soil, climate, etc.) and the dominant plant communities, for instance, the 

characterization of marshes, deciduous forests, and grassland meadows 

(Lundholm & Marlin, 2006). While this method of conceptualizing habitat 

typologies results in species that can inhabit the given site, it does not account 

for the spatial and temporal complexities of the physical environment (Grime, 

1977; Southwood, 1977; Watt, 1947). Traditional horticulture creates site 

conditions that deliver the required homogeneous conditions through 

maintenance and cultivation. On the other hand, an ecological approach 

observes plant species’ tolerance to the dynamic abiotic factors of the local 

habitat (Köppler & Hitchmough, 2015).    

The habitat template concept developed by Southwood (1977), associates 

the constraints of the physical environment to the response of a given species. 

Specific adaptation traits are developed in response to environmental constraints 

and result in the populations that occupy the given habitat. This dynamic view of 

an ecosystem looks at the change of the physical environment both spatially and 

temporally (Southwood, 1977). Generally, all habitats go through cycles of 

growth and decay wherein the associated species will go through population and 

spatial changes in response to disturbances or growth-limiting events (Watt, 

1947). The physical environmental constraints, and existing plant population of a 

site, dictate what adaptation strategies or ‘fit’ of plant species will establish and 

successfully compete (Köppler & Hitchmough, 2015).   

J. P. Grime (1977) developed a more specific approach to explain the 

strategies of distinct species within plant communities. Constraints of a given 

ecosystem can be placed into two categories: (1) stress resulting from 

environmental conditions that restrict production and (2) disturbance resulting 

from the partial or entire destruction of plant communities (Grime, 1977). These 

physical environmental constraints have required plant species to evolve 
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adaptations that have resulted in three major characteristic plant strategies:  

• stress tolerant plant species that have plastic responses to 

extremes in physical environmental conditions (water, sun, 

nutrients, temperature) allowing them to endure over a long time 

span;  

• disturbance tolerant plant species (ruderals) that readily colonize a 

disturbed site (fire, mowing, drought) through fast propagation and 

dispersal; and 

• competitors that are highly productive species, which exploit 

resources in undisturbed and low stress environments (Grime, 

1977).  

These three main strategies are extremes; plant species often have a mixture of 

two or all three. A model developed by Grime (1977) illustrates that the three 

strategies relate to each other, as seen in Figure 3.4. For example there can be:  

• competitive ruderals (C-R) adapted to low amounts of stress but 

moderate disturbance (fertile meadow),  

• stress-tolerant competitors (S-C) adapted to undisturbed but 

moderately stressful habitats (infertile open forest),  

• stress-tolerant ruderals (S-R) adapted to minimally disturbed 

infertile habitats (cliffs),  

• and a combination of all three strategies (C-S-R) are adapted to 

moderate intensities of stress and disturbance which limit 

competition (infertile meadow) (Grime, 1977).  
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Figure 3.4. Relation between plant strategies: competition, disturbance, and stress. (Adapted from 
Grime 1977 p.1187) 

This model can also explain the dynamic nature (succession) of a plant 

community over time. Succession occurs from a disturbance event that 

eventually establishes a climax community (Beck & Franklin, 2013). Figure 3.5 

illustrates this pattern: a disturbance event (a) creates an environmental situation 

for ruderal species to quickly colonize the site (b) eventually creating a more 

favorable situation for competitive plant species to dominate (c). Competitive 

species will exhaust the available resources of the site and diminish in population 

(d) leaving an opportunity for longer living stress tolerate species to develop a 

stable climax community (e) (Beck & Franklin, 2013; Grime, 1977; Watt, 1947). 

Succession found in most plant communities reveals that landscapes are 

dynamic not static. Landscape practitioners must be afware that intentional 

vegetation is planned for a relatively static state, which is why it requires high 

levels of human intervention to control the process of succession. Designing 

vegetation that anticipates succession is possible by planning for change of 

species strategy types over time or by managing disturbance regimes to maintain 

an early successional landscape (Beck & Franklin, 2013;  Hitchmough, 2004).  
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Figure 3.5. The process of succession in relation to the amount of competition, disturbance, and 
stress. (Adapted from Grime's 1977 p.1189) 

Grime’s (1977) characterization of three main plant strategies can explain and 

predict the plant species traits that will succeed as urban vegetation. 

Spontaneous vegetation is generally found on sites that have both high stress 

and disturbance, resulting in plant species that are generally stress tolerant 

ruderals (S-R) (Tredici, 2010a). The high fertility of the urban soils also creates 

advantages for competitive ruderals, which tend to be invasive (C-R) (Tredici, 

2010a). Contrasting this is intentional vegetation that is manipulated by humans 

to create a physical environment that is moderate in stress and disturbance, 
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resulting in plant species that have a wider set of traits. Figure 3.6 illustrates what 

strategies are commonly found in spontaneous and intentional vegetation inside 

of Grime’s plant strategy triangle.  

 

Figure 3.6. Models showing the distribution of strategies of spontaneous and intentional urban plant 
species. (Based on Grime’s article 1977) 

The patterns and processes of plant communities are incredibly complex and 

ecologists still do not understand all of the phenomena (Köppler & Hitchmough, 

2015). However, landscape practitioners can use the three main strategies of 

plant species to inform what traits should fit in the existing site. Selecting plant 

species with similar range of traits that fit the abiotic conditions of the site will 

create the best possibility of a stable plant community (Dunnett, 2004; Köppler & 

Hitchmough, 2015, Rainer & West, 2015). Heterogeneity of the sites’ features will 

provide advantage for some species and limit others, creating a stable plant 

community over time (Köppler & Hitchmough, 2015). This is contrary to the 

traditional horticultural approach of creating an ideal environmental situation for a 

relatively static grouping of plant species.  

The fitness of plants to the abiotic conditions of a site is one of the main 

arguments for using native plant species. Since native plants have historically 

adapted to the local physical environment they are arguably more adapted than 

exotics (Beck & Franklin, 2013; Jones & Hayes, 1999; Prentis & Norton, 1992). 

However, only some native plants are adapted to the abiotic conditions of the 

urban core. The main advantage of using native plant species is that their greater 

genetic diversity allows a greater probability of fit and natural propagation (Beck 
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& Franklin, 2013). This is in contrast to horticultural cultivars, both native and 

exotic, that are essentially clones and can result in a population loss event due to 

disease or inherent infertility (Beck & Franklin, 2013). While native plants can fit 

the abiotic conditions of an urban site, exotic plants can have suitable ecological 

traits as well. Creating stable plant communities with exotics, natives, or a 

mixture has been shown to be possible (Fischer et al. 2013; Fischer, Moritz, & 

Kowarik, 2013; Hitchmough, 2000; Hitchmough & Fleur, 2006; Tilman et al., 

2006). Therefore, the plant species’ traits and their response to disturbance, 

stress, and competition are the determining factors, not whether they are native 

or exotic. 

3.3.2 Habitat Analogues 
The “Urban Cliff Hypothesis” proposed by Larson, Matthes, Kelly, Lundholm, 

& Gerrath (2006), theorizes that humans have unintentionally constructed the 

built forms in the urban core to resemble cliff habitats. Most notably are the 

extensive amounts of impervious pavement, concrete walls and compacted soils 

resulting in severe hydrological conditions and temperatures that are analogies to 

cliff and talus environments (Grimm et al., 2008; Spirn, 1985). Urban vegetation 

is made up of multiple species that originate from cliff, talus and other similar 

high-stress environments (Larson et al., 2006). Even common horticultural 

plants, such as geraniums, petunias and tulips have a life history that originated 

on cliff habitats (Larson et al., 2006). It can be argued that these plant species 

are commonly selected for use in harsh urban conditions, such as traffic islands, 

partly because of their evolved adaptation traits that allow them to thrive (stress 

tolerating ruderals). Similarly, a quantitative study of urban plant species found 

that a large portion of plant species originated from rock outcrops and 

grasslands, both of which are high stress environments (Lundholm & Marlin, 

2006). This phenomenon reveals that degradation of the urban environment 

influences the pattern and processes of urban plant species (Lundholm & Marlin, 

2006).  

The large majority of the urban environment can be understood as novel 

ecosystems due to human induced changes and establishment of novel plant 
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communities (Kowarik, 2011). However, while these novel ecosystems may be 

historically dissimilar, they may have similarities to regional or local 

environments. Paul J. Richardson et al. (2010) researched propagating rare alvar 

community species in an abandoned lime stone quarry. The alvar ecosystem is 

physically composed of a shallow substrate depth above impervious limestone 

bedrock, which is physically analogous to a limestone quarry (Richardson et al., 

2010). The alvars were effectively propagated in the limestone quarry, even with 

competition from existing weed species, without any site remediation techniques 

(Richardson et al., 2010). Similarly, Mathis Natvik's (2012) master’s thesis related 

alvar, cliff, and talus communities to green roofs which also have similar 

environmental constraints. Through case studies of multiple green roofs, it was 

shown that a large majority of the plant species were able to inhabit and compete 

on green roofs (Natvik, 2012). Analogues of habitats can inform the design of 

novel ecosystems and result in more diverse landscapes, even guiding the 

inclusion of rare plant species (Fischer, Moritz, & Kowarik, 2013; Lundholm & 

Richardson, 2010).  

The urban core has some generalizable physical environmental 

characteristics. Extremes of hydrology, temperature, disturbance, and altered 

and compacted soil structures create situations where the analogues are 

disturbed and stressed habitats. This can be also seen in spontaneous urban 

vegetation, as shown in Figure 3.6. Possible analogues include various early 

successional landscapes such as meadows, alvars, cliff and talus, forest edges, 

and savannas. On larger sites, or in certain microclimates, it may be possible to 

create woodland habitats by developing a canopy cover, or even marsh-like 

habitats in wet areas such as retention/detention ponds and swales.  

It should be realized that the goal is not to exactly replicate a habitat, but to 

create a ‘likeness’ (Beck & Franklin, 2013). An example is the Olympic Sculpture 

Park in Seattle, U.S.A., that integrated multiple habitat ‘likenesses’ into the 

design, including woodlands, meadows, and shore habitats. The courtyard of the 

New York Times is another example using a habitat analogue to create a birch 

forest in the courtyard’s microclimate created by the skyscraper. Once a habitat 
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analogue has been analyzed and chosen for a site, the associated plant traits 

can be used to inform plant selection, both native and exotic.  

Analyzing the environmental constraints of a site, and researching habitats 

that could be analogues, can provide landscape practitioners with an effective 

tool to inform planting design. This may result in more economically efficient 

projects, as site modifications and inputs (irrigation, fertilizer) may not be 

required. Some researches suggest that minimal modifications to the site may be 

necessary, such as amending soil and removing weeds, to provided for more 

successful and healthy plant communities (Lundholm & Marlin, 2006; Richardson 

et al., 2010). Engineering habitat analogues can allow designers to create more 

diversified ecologies that provide both habitat opportunities and social benefits to 

humans. By including plant species found in native vegetation, the associated 

biotic organisms are able to use the similar resources in a novel ecosystem 

created (Beck & Franklin, 2013; Natvik, 2012; Richardson et al., 2010). It is 

important for landscape practitioners to be aware that while the urban landscape 

is composed of novel ecosystems, there are habitat analogues that can 

ecologically inform plant communities. 

3.3.3 Summary 
The complex relationships between plants and the physical environment are 

still not fully understood by ecologists. Practically, landscape practitioners can 

only infer the strategies of plant species based on their habitat or life history, as 

no index or database exists in North America (Köppler & Hitchmough, 2015). 

However, it is still important to have an understanding of the three main traits 

(stress, disturbance, and competition) and how they relate to the environmental 

conditions of the urban core. This can inform plant selection and in turn create 

stable plant communities. The principles relating to plant ecology and habitat 

analogues include: 

• Select plant species based on traits that tolerate the levels of 

stress, resources, and disturbance of the site. 

• Create stable plant communities with disturbance regimes in early 
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successional landscapes.  

• Increase plant species diversity to improve stability of plant 

communities. 

• Analyze the site as a habitat analogue to understand abiotic 

conditions and desired plant traits.  

• Design habitat analogues to create microhabitats, enrich plant 

communities, or restore heavily degraded sites. 

3.4 Installation and Maintenance 
While the complexities surrounding the phenomena that affect plant 

communities may not be fully understood, methods to establish and maintain 

novel plant communities have been well researched. The goal is to establish 

plant communities that are resilient against weeds, pests and disease and 

changing physical environmental factors, recognizing that novel plant 

communities will require at least some level of maintenance (Hitchmough, 2004; 

Rainer & West, 2015). This does not mean that they are static like traditional 

horticultural landscapes; rather they respond and change according to abiotic 

factors. Change should be adaptively managed, rather than mitigating change 

with intensive maintenance. There are many possibilities for the design of novel 

plant communities. However, installation and maintenance techniques studied by 

researchers can help ensure the stability of novel plant communities.  

3.4.1 Soil Preparation 
In preparing the site’s soil in order to successfully establish a plant 

community, it is very important to limit the ability of invading weeds and to 

encourage the successful propagation and establishment of the intended plant 

species. If the site already has vegetation, or has not been significantly altered, 

the soil structure should be preserved by only removing the existing plant 

biomass (Prentis & Norton, 1992; Rainer & West, 2015). Soil structure in the 

urban landscape usually has been severely altered due to building practices and 

compaction. In this case, a tilling device should be utilized to loosen the soil. Soil 

amendments, such as peat and sand, may be necessary for some sites that have 
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been striped of their organic horizon, but these should only be added to the top 

fifty millimeters to establish an organic horizon (Diblik, 2014; Dunnett & 

Hitchmough, 2004; Rainer & West, 2015). While engineered soil can be brought 

on the site, this is costly and usually the high nutrient availability will lead to 

competitive weed species invasion (Davis, Grime, & Thompson, 2000; Diblik, 

2014). In some cases this will be unavoidable, so specifying soil that is 

engineered to a similar composition of the habitat analogue being used is 

recommended.  

3.4.2 Controlling Weeds 
It is important that any planting design have an installation and management 

plan that mitigates weed invasion. Starting with a relatively weed free situation is 

extremely important. There are multiple methods, including herbicide 

(glyphosate), mechanical removal, and smothering to remove existing vegetation. 

Since glyphosate is banned in most municipalities, and smothering takes a full 

season to remove the seed bank, mechanical removal is the most appropriate 

method. Scraping the top 50 millimeters of soil may be necessary to remove the 

existing seeds (seed bank) that lie dormant in the soil (Diblik, 2014; Prentis & 

Norton, 1992; Rainer & West, 2015; Smith et. al., 2002). Another method that 

has proven effective is to control the seed bank with a mulch layer, consisting of 

sand or organic compost of at least 50 millimeters (Hitchmough, 2000; 

Hitchmough, 2004; Hitchmough & Fleur, 2006). Plant species can then be 

directly planted or seeded into this mulch layer. 

For an emerging plant community to eventually require minimal maintenance, 

the plants must be able to out-compete weeds and provide little opportunity for 

invading weeds to establish themselves (Hitchmough, 2004). Therefore, the 

selected plant species must uptake the available resources at a rate that limits 

invasion (Davis, Grime, & Thompson, 2000). This means that a dense structure 

of the intended plant species must be developed to outcompete weeds. 

Research has revealed that sowing seeds is the most economically and 

functionally effective method as it creates a dense vegetation cover in one 

season (Dunnett, Nagase, & Hallam, 2008; Prentis & Norton, 1992; Hitchmough, 
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2004, 2009; Nagase & Dunnett, 2013). A downside of this method include the 

limited design techniques, which can result in the plant community being 

perceived as unintentional (Hitchmough, 2004; Rainer & West, 2015). Planting 

plugs, or larger pots of plant species, can allow for more design possibilities but 

will require weeding for the first couple of growing seasons to control invasive 

weed competition (Diblik, 2014). The best compromise between these two 

methods is to plant some key plant species from larger pots and sow seeds of 

other less dominant species around them (Rainer & West, 2015). This method 

gives the designer opportunities to create an impression in the first season and 

effectively out-compete invading weeds.  

 The first few years will require regular weeding, especially in the spring and 

early summer seasons (Diblik, 2014; Koningen, 2004). However, after two 

seasons the plant community should be established enough to use all the 

available space and resources, thereby controlling most of the invading weeds 

and reducing the need for regular maintenance (Diblik, 2014; Hitchmough, 2004; 

Prentis & Norton, 1992). Traditional wood-based mulch should be avoided since 

it impedes the horizontal growth habitat of many perennials and grasses and 

therefore allows opportunities for annual weeds to propagate (Diblik, 2014). An 

organic layer that mimics the habitat type can take the place of using traditional 

wood-based mulch (Diblik, 2014). Disturbance regimes such as mowing in early 

successional habitats can also control annual weeds by minimizing their growth 

and ability to produce seeds (Diblik, 2014; Prentis & Norton, 1992).  

3.4.3 Adaptive Management instead of Maintenance 
As discussed above in the plant strategy and habitat analogue sections, 

disturbance is a key driver of the environmental characteristics of some novel 

ecosystems found in the urban core. Seasonal mowing regimes have shown to 

be effective in maintaining the diversity of plant species and providing a balance 

between grass and perennial plant species (Gaisler et. al. 2013; Hitchmough & 

Fleur, 2006; Hitchmough, Paraskevopoulou, & Dunnett, 2008; Jones & Hayes, 

1999; Smith et al., 2002; Tilman, Reich, & Knops, 2006). The timing of mowing 

regimes depends on when the plant community has set seed and gone into 
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dormancy, usually late fall (Koningen, 2004). However, mowing can also take 

place in early spring before the first emergence to allow for vegetation to provide 

winter interest, habitat opportunities, and control cool season weeds (Darke & 

Tallamy, 2014; Kingsbury, 2014). Mowing with a mulching blade provides a 

natural mulch layer that provides multiple benefits such as nutrient cycling, weed 

suppression, moisture control, and increased plant diversity resilience without 

using external resources (Diblik, 2014; Gaisler et al., 2013; Hitchmough, 2004; 

Hitchmough & Woudstra, 1999; Rainer & West, 2015). Some novel plant 

community designs may not require mowing, such as woodlands and forests 

edges, since the herbaceous layer is deficient of solar energy (stress) and 

historically has less disturbance. These plant community types must rely on 

extensive weeding strategies while also controlling and filling in bare spots with 

desired vegetation (Hein K., 2004).  

The uncertainties of adaptively managing plant communities means that the 

initial design may deteriorate over time. Loss of control over the aesthetic 

choices made by the designer can be viewed as negative. Landscape 

practitioners must work with such problems either by embracing change, or 

creating an adaptive maintenance plan that preserves the initial vision (Koningen, 

2004). Designers should try to provide input into the maintenance regime over 

time. However, this is uncommon in the landscape profession and therefore 

suggestions of maintenance regimes to the client may be more appropriate. It 

should be noted that there could be different levels of maintenance depending on 

the resources and context of the project. Designed novel plant communities 

should strive to move from intensive towards more extensive maintenance 

regimes with the development of established vegetation.   

3.4.4 Irrigation and Fertilizer  
One of the goals of ecologically-informed plant communities is to significantly 

reduce the resource inputs. Landscape practitioners should strive to eliminate the 

need for irrigation and fertilizer through proper selection of plant traits in relation 

to the abiotic conditions and cycling of the nutrients in the plant community. 

Mulching the biomass with a mulching machine (leaves, stems, etc.) in spring or 
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fall allows the nutrients to be cycled back into the plant community (Diblik, 2014; 

Rainer & West, 2015). During the first season of the installation, temporary 

irrigation will be needed to assist in the proper establishment of the selected 

plant species (Diblik, 2014; Rainer & West, 2015). Irrigation can be installed and 

used sparingly to insure that the plant community always appears healthy to the 

public. For example, Lurie Gardens in Chicago uses minimal irrigation in the late 

summer to insure a consistent aesthetic display (Kingsbury, 2014). The garden 

also uses fertilizer to force the tulips to flower (Kingsbury, 2014). It should be 

realized that while the Lurie Garden has high maintenance, it still uses extensive 

techniques, such as mowing every spring (Kingsbury, 2014). Landscape 

practitioners must decide on the levels of resource and maintenance of a site 

based on the social context and expectations of the client.  

3.4.5 Summary 
The proper selection of plant species that will create a plant community is one 

of the most important aspects. However, these plant communities need to be 

properly installed and maintained or they will inevitably fail. While the following 

principles give a general guideline, consulting horticultural or ecology 

professionals may be necessary to insure the project functions as proposed. The 

principles for installation and maintenance include:  

• Remove weeds and seed banks from soil before planting.  

• Maintain a relatively nutrient deficient soil.  

• Maintain existing soil structure; cultivate if the soil structure is 

compacted and establish an organic layer.  

• Install weed-free sand, or humus-based mulch, at a depth of 50 

millimeters prior to planting and/or seeding.  

• Establish a dense and competitive plant cover in the first season. 

• Limit invading weeds in the first two growing seasons through an 

extensive weeding program.  

• Implement adaptive management program to control invading 

weeds, replace or introduce plants, and if appropriate, annual 
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disturbance regimes.  

• Establish plantings with temporary irrigation in the first season.   

• Avoid irrigation and fertilizer inputs unless there are expectations of 

a lush aesthetic from the public or client. 

3.5 Aesthetics and Social Context 
So far, this critical review has focused on the ecological context and functions 

of designed novel plant communities in the urban core. While it is important to 

produce plant communities that provide various ecological functions (habitat, 

water filtration), the aesthetic qualities should be equally weighted. Inherently, 

this method of designing vegetation will look more ‘natural’ than a conventional 

horticultural garden. Understanding how the public may perceive more natural 

appearing vegetation in the context of the urban core is imperative for the 

acceptance of novel plant communities. Techniques to create visually interesting 

and highly-preferred plant communities will be explored in this section. 

Understanding how an ecologically functioning plant community can transcend 

from the ‘natural’ to an artful experience can help landscape practitioners to 

create ecologically-informed plant communities that will relate to their cultural and 

social context.  

3.5.1 Visual Preferences of Naturalistic Vegetation 
Landscape that appears ‘natural’ tends to include vegetation or natural 

features (water, rocks) with the absence of human intervention or built forms 

(house, telephone pole) (Lamb & Purcell, 1990; Ulrich, 1986). The structural 

components of vegetation, height, density, and disturbance can change the 

perceived ‘naturalistic’ qualities as well. With more disturbance (mowing, grazing) 

people tend to perceive vegetation as less natural, due to the obvious 

intervention (Lamb & Purcell, 1990). If the vegetation has tall trees with dense 

foliage and undergrowth people perceive it as the most representative of a 

natural scene (Lamb & Purcell, 1990). Vegetation that is lower to the ground 

without regular disturbance, for example an alpine meadow, is still perceived to 

be less natural than a forest (Lamb & Purcell, 1990). This can inform landscape 
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practitioners about what is perceived to be natural by the general public. 

Perceived ‘naturalism’ is mostly dictated by the structural components (height, 

density, canopy, etc.) of the vegetation, rather than the exclusion of human 

intervention or built forms. For example, a forest being invaded by Hedera spp. 

would be perceived natural even though ecologically it is a severely degraded 

landscape.   

Natural vegetation can be designed and maintained so that its structure is 

more preferred by the general public. Research on vegetation preference, in 

relation to ecological restoration and urban vegetation, has found key 

characteristics of vegetation that have high and low preference. Kaplan’s 

“Aesthetics, Affect, and Cognition” (1987) and Ulrich's literature review “Human 

Responses to Vegetation and Landscapes” (1986) summarize findings of the 

psychological-based research. Both sources have concluded that the most 

preferred landscapes are ones that are representative of savannas, which are 

analogous to most traditional picturesque parks (Kaplan, 1987; Ulrich, 1986). 

While smooth ground scattered with large trees may be the most preferred 

landscape, certain characteristics of vegetation can be employed to design more 

ecologically rich landscapes.  

The preference matrix, as seen in Figure 3.7, developed by Kaplan (1987) 

organizes the most common characteristics of how people perceive landscapes 

in both two and three dimensions. A landscape that is organized into areas or 

regions that are clearly defined by order or patterning is a characteristic of 

coherence (Kaplan, 1987; Ulrich, 1986). Complexity can reduce the amount of 

coherence by introducing too many visual elements. However, complexity 

creates greater visual interest and if the elements are organized, it is seen as a 

highly preferable characteristic (Kaplan, 1987; Ulrich, 1986). Coherence allows 

the viewer to understand the setting, whereas complexity invites the viewer to 

explore the various elements of a site.  
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Figure 3.7. Preference matrix (Adapted from Kaplan 1987 p. 12) 

As a person moves through a landscape, having distinctive elements that 

orient and give direction can increase the legibility of a site (Kaplan, 1987). Clear 

sightlines and a surface that is favorable to human movement can allow the 

viewer to understand how to move through the site (Ulrich, 1986). Promoting 

exploration of a site can be created by obscuring views to create a sense of 

mystery (S. Kaplan, 1987). Not knowing what is around the bend is a highly 

preferable characteristic; however, too much enclosure without a sightline can 

lead to perceived threats or fear (Kaplan, 1987; Ulrich, 1986). Characteristics of 

legibility and mystery can allow a person to explore, while still feeling safe and 

familiar in a site. 

The preference matrix can explain specific examples, such as the high 

preference of savanna-like landscapes. Smooth rolling hills of turf punctuated by 

scattered trees allows for the viewer to clearly understand the landscape while 

still inviting exploration. Possibly the main reason for the high preference of 

savanna landscapes is that a viewer has clear sightlines while still feeling 

sheltered by nearby vegetation. This can also be explained with Appleton's,  

“prospect-refuge” theory (1975) wherein the vista is the prospect and the 

vegetation cover is the refuge. As vegetation structure becomes more dense, 

views can be blocked, resulting in people feeling unsafe (Jorgensen, 2004; 

Kaplan, 1987; Ulrich, 1986).Woodland or forest edge designs must be designed 

and maintained to keep understory vegetation low, while also keeping the tree 

canopy high in order to maintain sightlines (Jorgensen, 2004; Jorgensen et al., 

2002). Wide trails punctuated with openings through dense vegetation are also 

methods to reduce the issues with enclosure (Kaplan, 1987).  
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Lower vegetation (meadow, alvar) does not have issues with enclosure; 

rather the high complexity of the plant structure reduces the amount of 

coherence. Complexity can reduce the preference of herbaceous-based planting 

design; however, the number of species can actually increase preference in a 

plant community (Lindemann-Matthies, 2010). Grass dominant meadows are 

less preferred than meadows with a mix of grass and flowering perennials 

(Jorgensen, 2004; Lindemann-Matthies et al. 2010). High preference towards 

plant species that have large bright flowers with dense foliage has been found in 

research (Hitchmough & Woudstra, 1999; Jorgensen et al., 2002; Lindemann-

Matthies et al., 2010). By creating patterns of repeating textures and colours, 

coherence can be increased, reducing the effect of complexity (Kaplan, 1987). 

Inviting visitors to explore the site can be achieved by creating a distinctive focal 

point and mystery with partially blocked views (Kaplan, 1987). 

The Lurie Gardens in Chicago, designed by Piet Oudolf, uses repeating and 

contrasting textures and colours to reduce the complexity of the plant structure 

and form coherence. A massing of blue flowering perennials creates a visual 

metaphor of a river, while also giving viewers a coherent line to focus on. James 

Van Sweden also uses massing and simple mixes of plant species to produce 

organized groups that form sweeping lines producing coherent structure to his 

designs. These examples show how complexity can be reduced in novel plant 

communities. However, with increased design intervention there is potential for 

the loss of habitat opportunities and environmental services.   

The preference model can inform landscape practitioners how to design 

vegetation that is comfortable and enjoyable for users, while also implementing a 

planting style that could be viewed as naturalistic. It should be understood that 

while the psychological-based research described above has widely been 

adopted in the landscape profession, the studies have mostly been done in 

western countries. People from different cultures perceive the world in different 

ways according to their culture and gained experiences. Thus, creating a 

preference model that is innate to all humans is theoretically impossible (Gobster 

et al., 2007; Jorgensen, 2004; Nassauer, 2012). This is not to say that the 
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preference matrix is invalid; rather the cultural context of the design must be 

considered as well.  

3.5.2 Context and Intentionality 
A planting design that focuses only on ecologically-based goals can have 

negative social consequences or responses. Landscape practitioners must take 

cultural context into consideration when creating urban ecological designs. 

Gobster, Nassauer, Daniel, and Fry (2007) developed a model to explain the 

interaction between human and environmental phenomena. The perceptible 

realm of landscape is characterized by what we can physically see (trees, 

mountains, butterflies) thereby creating an aesthetic response (Gobster et al., 

2007). Humans manipulate the landscape to organize it so that it is beneficial for 

our well being (Gobster et al., 2007). The social and cultural context of a given 

landscape alters the resulting affect of human intervention. Ecological-informed 

design must be aware of social context, especially in the urban core. The public 

and professionals may not hold the same underlying values of ecologically-

informed design and their associated aesthetics. 

 Observing and working within the social context of a landscape is necessary 

for a design to be clearly understood and accepted (Nassauer, 2012). The 

aesthetics of a purely scientific informed landscape modification may not fit into 

the social context of a given landscape (Gobster et al., 2007; Nassauer, 2012). 

More importantly, residents and other professions may not understand or accept 

why a ‘messy’ wetland should be built in their neighbourhood. This is especially 

true in an urban context where ecological design should aim to balance ecology, 

social, and economic goals (Nassauer, 2012). 

Human modifications of landscapes reveal how we perceive and manipulate 

nature to create a ‘habitat’ that is comfortable and functional for us (Rosenzweig, 

2003). Landscapes that show care and stewardship that fit into the local social 

context (vernacular) produce a positive aesthetic response (Nassauer, 2011). 

Nature is organized and appears neat by expressing “cues to care”, and more 

importantly, intention (Nassauer, 1995, 2011). Ecological design that is just 

focused on maximizing the environmental services it provides will not be 
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perceived as intentional, it will be perceived as purely natural. When designing 

vegetation that is informed ecologically, intentionality must be explicit to the 

viewer. Joan Nassauer (1995) proposed that “designing orderly frames for messy 

ecosystems” (p.161) is a way to express intention while still retaining ecological 

value. Techniques such as mowing, clean edges, flowering plants and trees, 

patterns, linear planting design, and architectural details can all show “cues to 

care” and intentionality to viewers (Nassauer, 1995).  

“Orderly frames for messy ecosystems” can be seen to be used in the 

Olympic Sculpture Park in Seattle, where different habitat analogues of plant 

communities are framed within an angular motif that zigzags down to the ocean. 

Similarly, Lurie Garden in Millennium Park is framed by linear pathways and 

centered by a formal stream that contrasts the more ‘natural’ aesthetic of the 

designed vegetation. Both of these examples also link back to the preference 

matrix wherein pathways organize a site, increasing legibility and inviting visitors 

to explore the landscape.  

3.5.3 Aesthetic Techniques 
The research discussed above informs how vegetation can be designed in a 

way that will be preferred and fit into a social context. These concepts focus 

more on how to package, frame, and invite exploration rather than the specific 

aesthetics of plants themselves. Analogically, one consideration in appreciating a 

painting is its frame and composition. However, there are other considerations, 

such as how the brush strokes, colours, and textures emote. While, colour, 

texture, and patterns are discussed above as in a way of creating coherence 

(composition), techniques of design to accomplish an aesthetic beyond this need 

to be considered. Aesthetics are difficult to address scientifically; nevertheless 

this section will explore design techniques used by landscape practitioners that 

turn a plant community that is natural into an artful form.   

Plant species all have unique visual qualities. Form, line, texture, and colour 

all distinguish the visual properties of a plant species (Robinson, 2004). Different 

habitats have different visual qualities based on the gained evolutionary traits. 

Woodland groundcover has large dark green leaves to maximize photosynthesis, 
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whereas, meadow plant species have narrow light green leaves to regulate 

evapotranspiration rates (Rainer & West, 2015). Selecting plant species from a 

specific habitat analogue will prescribe plant species that share similar visual 

characteristics. Being aware of the visual properties specific to each selected 

plant species, and how to combine and interrelate them, is crucial to the visual 

composition of a plant community (Kingsbury & Oudolf, 2013; Rainer & West, 

2015; Robinson, 2004). Having too much contrast between visual properties will 

cause a jarring effect and increase the perception of complexity.  

The composition of a plant community still rests on prevailing principles of 

planting design: harmony and contrast, balance, emphasis and accent, 

sequence, scale, movement and viewing angles (Robinson, 2004). These all can 

be related back to the preference model, as they are all techniques to balance 

between visual richness (complexity) and order (coherence) while moving 

through (legibility) or viewing vegetation (mystery) (Kaplan, 1987). Plant 

communities have high amounts of visual complexity and by using principles of 

planting design, more coherence, legibility, and mystery can be conveyed, 

improving the viewer’s preference (Robinson, 2004). This visual complexity can 

be evaluated by species diversity, structural diversity, and the seasonal diversity 

(phenology) of a given plant community (Robinson, 2004). Complexity is not a 

negative aspect of a designed plant community but needs to be structured in a 

way to produce a coherent aesthetic. 

To bring coherence to the complexity of plant communities the selected plant 

materials (species diversity) and their visual qualities must be organized into 

vertical layers (structural diversity). A simple example of layers of vegetation can 

be seen in a woodland planting. The canopy layer forms the main structure of the 

planting, underneath the shrub layer provides interest and the herbaceous 

groundcover creates the base of the plant community (Robinson, 2004). 

Kingsbury and Oudolf, (2013) organize herbaceous plant designs into:  

• primary plants – provide the most amount of interest, 

• matrix plants – lower impact plants used throughout the whole 

planting, 
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• scatter plants – high amounts of visibility placed sporadically 

through the vegetation. 

Similarly Rainer and West's (2015) approach which focuses on perennials and 

annuals, organize designed plant communities into functional and design layers:  

• functional layer – composed of groundcover plants and annual filler 

plants that cover the soil limiting weed invasion,  

• design layer – composed of medium sized visually dominant 

seasonal theme plants and larger structural plants.  

Both of these organizational systems categorize plant species into a less visually 

dominant base layer and a more structural and visually dominant top layer, as 

seen in Figure 3.8. Creating coherence by organizing the vertical structure of a 

plant community can significantly improve the aesthetic qualities, transforming 

from something appearing purely ‘natural’ to intentional.  

 

Figure 3.8. Diagrams showing the use of a dominant structural layer and a less dominant base layer. 
(By Author) 
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Coherence must also be developed through the organization of the horizontal 

layout of the plant community. The structural and visually dominant layer can be 

used to create repetitions, lines, and groups to create sequences across the 

breadth of the planting (Kingsbury & Oudolf, 2013; Rainer & West, 2015). 

Repeating plant species through a design can create a sense of balance and 

depth by contrasting against other plant species’ visual properties, as seen in 

Figure 3.9 (Kingsbury & Oudolf, 2013). Sequences of colour, texture, and form 

allow the viewer to see order in the complexity. The technique of grouping 

individual plants or similar visual properties in various forms (curvilinear, linear, 

angular) can create high visual impact and emote movement (Sweden & 

Christopher, 2011). Plant species that have similar visual properties can be 

massed together, formalizing a plant community. Landscape practitioners 

sometimes use a technique based on multiple distinct plant communities in one 

design to create contrasts and larger spatial forms between them, as seen in 

Figure 3.10 (Kingsbury, 2014; Kingsbury & Oudolf, 2013; Sweden & Christopher, 

2011).  

 

Figure 3.9. Drawing showing the use of repeating plant species. (By Author) 
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Figure 3.10. Drawings showing the use of two distinct plant communities creating larger forms.         
(By Author) 

The vertical and horizontal components of designed plant communities rely 

on the contrast and similarities of the plant species’ visual properties. Seasonal 

changes to a plant community are extremely important to plan for in the initial 

design for both aesthetic and functional reasons (i.e. mowing times) (Hitchmough 

& Woudstra, 1999). Maintaining constant visual interest through the year will help 

make the naturalistic qualities of the vegetation appear attractive and intentional. 

If a meadow type plant community has consistent flower display during the 

growing season it is more preferred than a grass dominated meadow 

(Lindemann-Matthies et al., 2010). Developing a table of the selected plant 

species in relation to flowering and growth habits through the season is a means 

to insure there is always visual interest, as seen in Figure 3.11 (Hitchmough & 

Woudstra, 2013; Kingsbury & Oudolf, 2013). During the winter season, leaving 

dormant vegetation standing can provide visual interest. However, this could be 

viewed as messy in some contexts. The main structural plant species must have 

qualities that provide interest throughout the year, whereas the base layer can 

have more subtle visual properties.   
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Figure 3.11. Example of a phenology chart used to examine both flowering times but also 
maintenance regimes. (From Hitchmough and Wagner’s (2013 p. 132) experiment on a designed plant 

community for the London 2012 Olympic Park) 

The methods discussed above reveal how to create coherence out of a 

medium that is inherently complex. The design decisions made by a landscape 

practitioner can be completely practical or follow a more artistic sensibility. More 

esoteric properties such as creating space (rooms), revealing light and shadow, 

constructing scenes, and integrating follies can turn a functional design into a 

piece of art (Sweden & Christopher, 2011). Composing plants in an arrangement 

should not be thought to be any different than composing a piece of music or 

painting a landscape (Oudolf, 2014; Sweden & Christopher, 2011). Aesthetic 

decisions that can be perceived to reveal design intent will compel viewers to 

analyze and experience the site. Producing plant communities that are ‘artful’ can 

give a heightened experiential quality. However, these aesthetic choices might 

lead to a reduction of ecological and social functions of the site. 

3.5.4 Summary 
The preference for naturalistic-looking vegetation is an imperative for 

landscape practitioners to be aware of. Since the structural components of 

ecologically-informed plant communities inherently make the vegetation appear 
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naturalistic, landscape practitioners can manipulate the structure to be 

aesthetically pleasing. As the aesthetic of plant communities have high visual 

complexity landscape practitioners must be aware of the social context and use 

various design techniques to fit into the local vernacular and increase preference. 

The principles of aesthetic and social context include:  

• Reduce complexity of the plant community by making its forms 

more coherent. 

• Invite movement and mystery through the plant community, while 

still being legible and comfortable.  

• Fit the aesthetics into the local cultural and social context.  

• Frame plant communities with clean edges.  

• Reveal intentionality to show that the site has been designed and is 

well cared for. 

• Use visual properties of plant species to produce contrast or 

balance between vegetation.  

• Organize the vertical structure by having a low impact base layer 

and a visually dominant structure layer.  

• Use sequences in the structure layer to reveal intentionality and 

improve coherence. 

• Increase legibility and coherence with larger forms or blocks of 

different plant communities.   

• Plan, organize, and select plant species that will provide consistent 

visual interest throughout the season. 

• Produce plant communities that are artistic compositions rather 

than focusing only on habitat quality. 

3.6 Principles of Ecologically-Informed Plant Communities  
This critical review explored the available literature surrounding the topic of 

ecologically-informed plant communities. The five main sections of the critical 

review each produced principles that inform landscape practitioners how to best 

design plant communities in the context of the urban core. Understanding how 
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plant communities function ecologically is important to create stable plant 

communities and provide habitat opportunities for other biotic organisms. The 

complex structures of plant communities do create a form that is inherently 

naturalistic. Ecologically-informed plant communities can be manipulated through 

design techniques to appear intentional. While there are associated benefits to 

this type of planting design, including less resource input, reduced labour, 

increased habitat value, and increased urban biodiversity, it still must fit into the 

cultural and social context. Compromises between the form and function of 

ecologically-informed plant communities may be necessary in some social 

contexts. This balance is hard to achieve, especially in the urban core where the 

matrix of built forms, social context, and abiotic conditions limit the possibilities of 

restoration ecology. Landscape practitioners must reconcile between form and 

function, between humans and ecological systems. Table 1 summarizes the 

principles of ecologically-informed plant communities in the urban core. 

Table 3.1 Principles of ecologically-informed plant communities. 

Urban Ecology • Reconcile urban ecology with humans rather 
than restore historical ecosystems. 

• Observe the urban core as being comprised of 
novel ecosystems. 

• Connect and reduce distance between existing 
patches. 

• Research and design for specific species, 
primarily generalist species. 

• Provide more structural, species, and seasonal 
diversity when designing and maintaining plant 
communities. 

Urban Vegetation • Inform planting design based on similar traits 
and ecological processes of spontaneous 
vegetation. 

• Exclude exotics based on the context of the 
site, values of the client, and the goals of the 
project. 

• Exclude all invasive exotic species in a plant 
community.  

• Include native plants that have important 
relationships to specific generalist species.     
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Plant Ecology • Select plant species based on traits that 
tolerate the levels of stress, resources and 
disturbance of the site. 

• Create stable plant communities with 
disturbance regimes in early successional 
landscapes.  

• Increase plant species diversity to improve 
stability of plant communities. 

• Analyze the site as a habitat analogue to 
understand abiotic conditions and desired plant 
traits.  

• Design habitat analogues to create 
microhabitats, enrich plant communities, or 
restore heavily degraded sites.  

Installation and 
Maintenance • Remove weeds and seed banks from soil 

before planting.  
• Maintain a relatively nutrient deficient soil.  
• Maintain existing soil structure; cultivate if the 

soil structure is compacted and establish an 
organic layer.  

• Install weed-free sand, or humus-based mulch, 
at a depth of 50 millimeters prior to planting 
and/or seeding.  

• Establish a dense and competitive plant in the 
first season. 

• Limit invading weeds in the first two growing 
seasons through an extensive weeding 
program.  

• Implement adaptive management program to 
control invading weeds, replace or introduce 
plants, and if appropriate disturbance regimes.  

• Establish plantings with temporary irrigation in 
first season.   

• Avoid irrigation, and fertilizer inputs unless 
there are expectations of a lush aesthetic from 
the public or client.  

Aesthetics and 
Social Context • Reduce complexity of the plant community by 

making its forms more coherent. 
• Invite movement and mystery through the plant 

community while still being legible and 
comfortable.  

• Fit the aesthetics into the local cultural and 
social context.  
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• Frame plant communities with clean edges.  
• Reveal intentionality to show that the site has 

been designed and is well cared for. 
• Use visual properties of plant species to 

produce contrast or balance between 
vegetation.  

• Organize the vertical structure by having a low 
impact base layer and a visually dominant 
structure layer.  

• Use sequences in the structure layer to reveal 
intentionality and improve coherence. 

• Increase legibility and coherence with larger 
forms or blocks of different plant communities.   

• Plan, organize, and select plant species that 
will provide consistent visual interest throughout 
the season. 

• Produce plant communities that are artistic 
compositions rather than focusing only on 
habitat quality. 
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4 Critique of Corktown Common 
This chapter of the thesis relates literature critically reviewed in the previous 

chapter to the selected case study, Corktown Common. Table 4.1 gives an 

outline of the background information of the case study, including consultants, 

budget, and client. A summary of the expectations and goals of the park from the 

client and design firm and the reaction to the park from the media is found in 

Section 4.1. The principles developed in the critical review are used to evaluate 

the planting design of Corktown Common in Section 4.2. This section follows the 

same order as the principles in Table 3.1. A final critique summarizes the findings 

from the evaluation portion of the critique.  

Table 4.1 Background information on Corktown Common 

Project Name Corktown Commons 

Location 155 Bayview Ave, Toronto, ON  

Date Designed Tender documents March 2010 

Construction Completed First section 2012, completed 2013 

Construction Cost $135 million 

Size 18 acres 

Landscape Architect Michael Van Valkenburgh Associates Inc. 

Consultants Maryann Thompson Associates, Arup, Richmond 

So Engineers, TROW Associates Inc., Pine & 

Swallow Associates, Great Eastern Ecology, 

Creative Irrigation Solutions Inc., Green Shield 

Ecology Inc., Otter Valley Native Plants 

Managed By The City of Toronto Parks, Forestry, and 

Recreation, Waterfront Toronto 

Client Waterfront Toronto 

4.1 Introduction 
Corktown Common is located in the West Don Lands east of the Distillery 
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District and south of the Corktown neighbourhood in Toronto, Ontario. A former 

industrial site, it is now part of a mixed-use development, the Canary District. 

This community served as the athletes’ housing for Toronto’s 2015 Pan AM and 

Parapan AM Games. The guidelines for the Canary District Development and 

Corktown Commons were developed by Waterfront Toronto, a commission 

funded by the City of Toronto, the Provincial Government, and the Federal 

Government. All of these levels of government were heavily involved in the 

process due to the political importance of the Games (Kallinowski, 2014). 

The guidelines of Waterfront Toronto impacted the selection of the winning 

proposal of Michael Van Valkenburgh Associates Inc. (MVVA). Environmental 

features such as stormwater-based irrigation, a constructed wetland, habitat 

creation, a flood protection landform, and the use of native plants all portrayed 

the image that Waterfront Toronto, the Provincial and Federal Governments 

sought (Kallinowski, 2014; Lorinc, 2013; Stinson, 2014). Programming features 

such as the playground, splash pad, public use pavilion, lawn, sledding hill, 

connection to trails, and general public greenspace were viewed to be an 

important part of building a new community (Bozikovic, 2013). While this thesis is 

not investigating the merits of the design as a whole, understanding the political 

framework is important to know why a naturalistic aesthetic was chosen as the 

winning proposal. 

The main theme depicted in multiple newspaper articles is how the design 

provides environmental services (flood control, storm water management, 

habitat) and publically accessible at the same time (playground, splash pad, 

lawn) (Bozikovic, 2013; Kallinowski, 2014; Lorinc, 2013; Stinson, 2014). While 

the selection criteria is confidential, it can be assumed that selecting MVVAs’ 

proposal was at least in part based on the goal of interconnecting infrastructure, 

natural systems, and recreation. The infrastructure and recreational components 

of Corktown Common do add value to the design. The following critique will only 

focus on the planting design, as it provides the main naturalistic aesthetic that is 

celebrated by MVVA, Waterfront Toronto, and The City of Toronto.  
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4.2 Evaluation of the Planting Design of Corktown Common in 
Relation to the Principles 

The following section evaluates the principles that evolved from the critical 

review. This approach allows for an objective critique that synthesizes the critical 

review and case study. Each principle will be evaluated based on the six 

qualifiers explained in the research design, Section 2.2.1:  

• Consistently,  

• Regularly,  

• Sometimes,  

• Rarely,  

• Never, and  

• Not applicable.  

Appendix A summarizes the findings of the evaluation discussed in this chapter. 

4.2.1 Urban Ecology Principles 

4.2.1.1 Reconcile urban ecology with humans rather than restore historical 
ecosystems 

Corktown Common has multiple habitat types including wetland, woodland, 

and prairie (see Figure 4.1). The types of habitats and the associated plant 

species are consistent with habitats that are found regionally and adjacent to the 

Don River (TRCA, 2005). While Corktown Common certainly improves the 

habitat quality from the previous industrial zone, it cannot be considered purely 

ecological restoration. The flood protection landform had to be capped with clay 

for contamination and structural reasons (MVVA, Inc., 2014). Since this created a 

large impervious layer, the park requires irrigation and drainage systems for the 

vegetation.  

Corktown Common is essentially a man-made system with the objective of 

making the site usable for both humans and wildlife. Corktown Common 

reconciles between creating habitat for humans (flood protection, playground, 

recreation) and for wildlife (birds, insects, plants) (Rosenzweig, 2003). The fact 
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that native plants analogous to habitats in the Don River dominate the design 

could be viewed as intending restoration. However, the design of the native 

plants shows no intention of replicating a historical ecosystem exactly, rather it 

mimics these plant communities with new forms. This principle was not only one 

of the main objectives of MVVA, but was consistently followed throughout 

Corktown Common. 

 

Figure 4.1 Map of plant community units of Corktown Common. (Adapted from tender documents 
provided by Michael Van Valkenburgh Associates) 
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4.2.1.2 Observe the urban core as being comprised of novel ecosystems 
Corktown Common is located in a matrix of urban development consisting of 

mostly impervious ground surface. Significant impacts from the urban matrix 

such as increased average temperature and pollution can be assumed to be 

present at the site (Grimm et al., 2008; Spirn, 1985). Plant species that would 

have historically colonized the site may not be fit for the current abiotic situation. 

Successional and stress-tolerant trees and shrubs are used frequently in the 

planting design (Populus tremuloides, Quercus macrocarpa, Cornus stolonifera), 

revealing the informed selection of plant species based on the abiotic conditions 

of the site. However, the planting design also uses plant species that are not 

suited to the urban core (Acer pensylvanicum, Lirodendron tulipifera, Oclemena 

acuminata, Asarum canadense). A significant number of selected plant species 

are part of the mixed deciduous forest habitats of southern Ontario that have 

adapted to moist protected sites with moderate stress (Lee et al., 1998). 

Observations from site visits found that some herbaceous groundcover adapted 

to forest floors appeared stressed (Oclemena acuminate) or no populations were 

observed for some species that were specified as planted (Asarum canadense). 

Over time, as the canopy develops, a more suitable microclimate may form but 

some of these species may never sustain populations and be out-competed by 

more stress tolerant plant species.  

While MVVA clearly was aware of the surrounding context by designing a 

suitable physical environment, there were some plants that may have been 

included based on wildlife associations, rather than their ability to succeed in the 

abiotic context. Since plant species were selected that have adaptation traits that 

require intervention to allow them to survive, this principle was only sometimes 

followed. 

4.2.1.3 Connect and reduce distance between existing patches 
The Don River system is one of the ecologically significant green corridors in 

Toronto and supports a rich diversity of plant and animal species (TRCA, 2005). 

Corktown Common is located near the mouth of the river where it drains into 

Lake Ontario, as seen in Figure 4.2. Due to its location in the most urbanized 
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section of the Don River, it had always been understood to be an ecologically 

significant area that should be rehabilitated to better connect the Upper Don 

River to Lake Ontario (dtah, 2013; TRCA, 2005). The Toronto Regional 

Conservation Authority made a report of the ecological significance and required 

flood mitigation of the site in early 2005. Providing this flood mitigation was a key 

aspect of this project. 

 

Figure 4.2 Don River Environmental Plan. (Produced by dtah 2013 p. 75) 
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The location of Corktown Common is also an important rest stop for migratory 

birds flying north south along the Don River to Tommy Thompson Park Important 

Bird Area (TRCA, 2005). Corktown Common provides an important patch and 

connection between the upper Don River and Lake Ontario for mobile species. 

Since this project restored ecological functions to a degraded site adjacent to 

other ecologically functional patches, this principle was consistently followed. 

4.2.1.4 Research and design for specific species, primarily generalist 
species 

One of the focuses for habitat creation was migratory birds (MVVA, Inc., 

2014). The TRCA found that bird species abundance and diversity increase with 

the size and amount of habitat in the lower Don River (TRCA, 2005). As these 

migrations take place in the spring and fall, the planting design must take this into 

account and supply the best possible habitat opportunities in these time periods. 

Many of the selected native plant species produce drupes or seeds that are 

important food sources for bird species (Darke & Tallamy, 2014). Appendix B 

was used to evaluate the ecological functions of the woodland, prairie, and 

wetland plant species. Appendix B revealed that the selected plant species 

promote and attract insect populations, and create food and cover for migratory 

birds in the spring and fall. 

While Corktown Common does potentially support resting for migratory bird 

species, only generalist bird species are provided valuable habitat due to the 

limitation of the size of the site and human disturbance (Savard et al., 2000). No 

claims of supporting specialist species were ever made by the media or MVVA, 

which suggests that MVVA understood the limited potential to provide specialist 

species habitat in the urban core. Only mention of common urban generalist 

species such as mallard ducks, birds, frogs, butterflies, bumble bees, and insects 

using the site’s habitat opportunities have been reported (Lorinc, 2013). On-site 

visits revealed chickadees (Poecile atricapillus), mallard ducks (Anas 

platyrhynchos), bumble bees (Bombus spp.), and evidence of numerous insects 

using the site’s habitat resources. 

Selection of native plants was based on association with native wildlife, 
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therefore the design explicitly intended to maximize potential for all species found 

in the region. The provision of habitat designed for generalist species reveals that 

the principle was followed consistently.  

4.2.1.5 Provide more structural, species, and seasonal diversity when 
designing and maintaining plant communities    

Corktown Common has 132 plant species included in the planting design, 95 

percent being native species. This amount of plant diversity, and the structure 

and seasonal diversity it creates, results in a plant community that has a high 

potential for habitat opportunities. Plant species that create food, nesting, and 

resting potential were selected to encourage native species in all seasons 

(MVVA, Inc., 2014, Appendix B). 

Site visits revealed winter food sources for wildlife, as seen in Figure 4.3. 

While the structure of the vegetation has not developed to its potential, the 

creative use of habitat features is one of the greatest successes of the design. By 

including multiple habitat types, constructed wetland, woodland, woodland edge, 

and prairie, the design significantly increases biodiversity potential. The 

topography and edges between the habitat types create micro-habitats that 

develop more diversified habitat potential for plant species and associated 

wildlife. 

There is explicit acknowledgement of the importance of the vegetation 

structure and its relationship to seasonal diversity by MVVA (MVVA, Inc., 2014). 

In the Organic Landscape Maintenance Guidelines produced by MVVA (2014) for 

the park, there are guidelines based on maintaining and creating habitat features. 

Some examples include:  

• Keeping dormant herbaceous cover standing over winter,  

• Timing of mowing to minimize wildlife disturbance,  

• Leaving dead wood for nesting potential,  

• Insuring wetland edges have potential for nesting, and 

• Limiting pruning of shrubs to create dense thickets for nesting.  

The combination of the diverse engineered habitat types and a maintenance 
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regime that is conscious of the habitat opportunities creates a good potential for 

more biodiversity. It is clear that MVVA did an exceptional job at increasing 

structural, species, and seasonal diversity potential within the context and 

limitations of the site. Therefore this principle was followed consistently. 

 

Figure 4.3 Drupes of Prunus virginiana on January 23 site visit. (By Author) 

4.2.2 Urban Vegetation Principles 

4.2.2.1 Inform planting design based on similar traits and ecological 
processes of spontaneous vegetation 

Hypothetically, if the flood protection landform was constructed and 

abandoned, spontaneous urban plant species would quickly colonize the site. 

Without any human intervention a plant community consisting of plant species 

adapted to the limited resources of the site and urban core environment would 

form, responding to limited water and nutrients. The extensive manipulation of 

Corktown Common (topography, hydrology, soil structure) has created an 

appropriate abiotic situation for the planting design.  

MVVA intended on using a native plant pallet and therefore mimicked native 
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plant communities, rather than observing what native plant species currently 

survive spontaneously in the urban core. Only 17 out of 132 plant species 

selected for the park are found in spontaneous vegetation in Northeast North 

America (Tredici, 2010b). Four of those plant species are exotics (Gleditsia 

triacanthos, lawn mix). This reveals that the plant selection was not based on 

spontaneous vegetation; rather plants were selected relating to their adaptation 

to the regional climate. While some plant species have disturbance and stress 

tolerance similar to spontaneous vegetation in the urban core (prairie grasses), 

other plant species are adapted to developed forest habitats generally located 

outside of the urban core. While MVVA did not follow this principle explicitly, the 

inclusion of habitat analogues and plant species that share traits and ecological 

processes were sometimes used.  

4.2.2.2 Exclude exotics based on the context of the site, values of the 
client, and the goals of the project 

One of the most significant design decisions of Corktown Common is the 

extensive use of native plants. Toronto Regional Conservation Authority 

proposed that the future park should use native plants to provide habitat (TRCA, 

2005). It is assumed the client chose the MVVA design as it represented their 

vision of the park and the neighbourhood. The use of native plants is proudly 

displayed on the park’s entrance sign, promoting the goals of habitat creation 

while still encouraging mixed-use development. The term ‘sustainable 

development’ is used quite frequently in articles in relation to the storm water 

system, flood protection, and the use of native plant species (Kallinowski, 2014; 

Lorinc, 2013; Stinson, 2014). MVVA were aware of the client’s vision and 

developed a design that encapsulated it. The goals and vision of the client, and 

the ecological context of the site, informed the exclusion of exotics in this project. 

This principle was consistently followed.  

4.2.2.3 Exclude all invasive exotic species in a plant community 
Since the design extensively used native plants, only five percent of plant 

species were exotic. This five percent consists of exotics that are considered 
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non-invasive and will not spread to surrounding ecosystems. It is clear that 

MVVA has consistently followed this principle at the design stage. 

4.2.2.4 Include native plants that have important relationships to generalist 
species 

Since the planting design of Corktown Common extensively used native plant 

species, many relationships to native generalist species exist. The mimicking of 

regional habitat types and the plant species that comprise them insures that 

specific relationships can be accounted for. These species’ relationships linked 

with the engineered habitat features, such as the constructed wetland, have the 

potential to develop more biodiversity on the site.  

While native plant species are important to maintain these relationships, 

exotic species, such as bumblebees, will also inhabit the site. Arguably, exotic 

insect species can use resources and out compete native species resulting in a 

degradation of native insect populations. Controlling and managing problematic 

exotic insect species is discussed in the Organic Landscape Maintenance 

Guidelines (MVVA, Inc., 2014).  

By having an objective of creating valuable habitat for native species more 

intervention may be required to maintain this vision. While it may be idealistic to 

try to create a purely native ecosystem in the urban core, MVVA has done an 

exceptional job in selecting plant species that have relationships to native 

species, especially generalist ones. This principle was consistently followed. 

4.2.3 Plant Ecology Principles 

4.2.3.1 Select plant species based on traits that tolerate the levels of 
stress, resources, and disturbance of the site 

Corktown Common has been significantly altered due to construction of the 

flood protection landform. This new landform with the addition of an engineered 

physical environment completely altered the pre-existing conditions of the site. 

This intervention to the site was a necessity, therefore cannot be considered a 

weakness of the design. However, the physical environment (soil, hydrology) was 

manipulated in order to support the selected plant communities rather than 
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selecting the plant species to fit the site conditions. This has resulted in the 

selection of some plant species that would not survive on the site without the 

level of intervention (irrigation, soil structure) and maintenance provided. 

Plant species that are tolerant of stress, resources, and disturbances are 

certainly found in the planting design. This is most apparent in the prairie section 

of the park. This plant community is comprised of stress tolerant and competitive 

ruderal species that respond positively to the annual disturbance regime of 

mowing. The upper woodland is mostly comprised of moderately to high stress 

tolerating plant species that are adapted to minimal disturbance. While some 

plant species colonize early successional landscapes, others are found in 

established forest communities with limited human and environmental 

disturbance. Questions can be raised whether placing climax community species 

(Acer saccharum) adjacent to competitive (Populus tremuloides) and ruderal 

species (Symphyotrichum novae-angliae) is a logical and informed design 

decision. This reveals disconnect between the planting design of Corktown 

Common and the ecological patterns and processes of plant communities.  

Herbaceous plant species that are adapted to protected and shaded forest 

floors with minimal disturbance are currently stressed due to the undeveloped 

forest structure. Over time the forest structure will develop and these plant 

species will be better suited to the woodland microclimate. Why these plant 

species were planted during the initial construction is unclear, since introducing 

them later would have produced better propagation and colonization.  

There are suggestions to introduce and replace failed plants in the park in the 

maintenance guidelines (MVVA, Inc., 2014). However, ecologically-informed 

plant communities change temporally and spatially. Planning succession of plant 

species based on traits over time is more appropriate than trying to develop a 

stable climax community instantly. This is especially true in the context of the 

urban core wherein the disturbance of human interaction and environmental 

stresses may never allow certain plant species to survive. As the prairie section 

is the only one to follow this principle, the principle was assessed as rarely 

followed.  
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4.2.3.2 Create stable plant communities with disturbance regimes in early 
successional landscapes 

As discussed in the previous section, Section 4.2.3.1, the prairie is an 

exceptional example of using disturbance regimes (mowing) to create a stable 

plant community. The poplar woodland is another early successional landscape 

in Corktown Common. Consisting of mostly Panicum virgatum and Populus 

tremuloides this plant community does not have a disturbance regime similar to 

the prairie (MVVA, Inc., 2014). While the Organic Landscape Maintenance 

Guidelines specify clearing plant debris in the woodlands and mulch in late 

November, site visits reveal that Panicum virgatum had been left standing, rather 

than being mulched in the spring. If it is not disturbed, competitive plant species 

may eventually colonize the rich humus layer that has developed and out-

compete Panicum virgatum. Overall, the planting design, in consideration of only 

early successional landscapes, has regularly employed disturbance regimes with 

the goal of creating stable plant communities. 

4.2.3.3 Increase plant species diversity to improve stability of plant 
communities 

The amount of plant species diversity that was selected for Corktown 

Common is substantial, well beyond what is commonly found in historic plant 

communities. However, this manufactured diversity does increase overall 

biodiversity potential, while at the same time improving plant community stability. 

Some plant species may decrease in populations whereas others may increase 

in relation to abiotic conditions and the site’s microhabitats. Topography and 

edges between habitats will provide ranges of microhabitats for specific plant 

species to propagate.  

Trees and shrubs can be easily managed but the herbaceous layer will slowly 

change from the initial designed intention. Hypothetically, in 10 years the plant 

communities making up Corktown Common will be substantially different in 

composition wherein new patterns of plant species will form. Whether these plant 

communities will ultimately be made up of the same native species intended is 

unclear, but evidence of inevitable invasive species is already apparent (Cirsium 
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arvense, Daucus carota, Hieracium spp.). MVVA did increase plant species 

diversity and this will inevitably create balanced and stable plant communities in 

the future. However, without maintenance (weeding, replacing plants) it is quite 

likely that some intended plant species will not survive ongoing competition from 

invasive species. MVVA intended to increase plant species diversity and 

consistently followed this principle.  

4.2.3.4 Analyze the site as a habitat analogue to understand abiotic 
conditions and plant traits 

 The plant communities that make up Corktown Common are derived from 

regional habitats. As mentioned before, the site was manipulated in order to 

support these habitats rather than letting the site inform the habitat analogues. 

While more appropriate early successional habitat analogues could have been 

selected, the design does appropriately support most of the habitat analogues it 

uses.  

The specific soil structures and the related hydrology (irrigation) for each plant 

community were constructed to mimic the abiotic features of their habitat 

analogues (MVVA, Inc., 2014). This was necessary due to the impervious clay 

layer of the flood protection landform. The mixed deciduous forest habitat 

analogue found in Southern Ontario requires a deep soil horizon with a porous 

parent material (Lee et al., 1998). Extensive drainage and topography had to be 

engineered to support this habitat analogue. Questions can be raised if this was 

an appropriate decision, as a habitat analogue with a more shallow soil horizon 

would have required less intervention. MVVA did inform their plant selection on 

habitat analogues to understand how to engineer the abiotic conditions to 

support the plant species traits, but they did not analyze the existing site to 

inform the selection of the habitat analogues. Therefore, MVVA did not follow this 

principle. 

4.2.3.5 Design habitat analogues to create microhabitats, enrich plant 
communities, or restore heavily degraded site 

This principle is in line with the objective of creating greenspace that functions 
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as infrastructure. Topography and diverse habitat analogues are used throughout 

the design to increase the potential for microhabitats. Figure 4.4 shows an 

example of how the flood protection landform and woodland create diversified 

microhabitats (woodland edge). Storm water management that is linked to the 

irrigation system and wetland ties the ecological functions of the plant community 

to the surrounding infrastructure. This creates a type of environmental system 

that, although artificial, does provide habitat while simultaneously addressing 

water quality issues.  

 

Figure 4.4 Edge between prairie and woodland diversifies the potential of microhabitats. (By Author) 

Corktown Common is an extreme example of engineering habitat analogues, 

considering the cost of construction and the amount of manipulation to the 

landscape. Alternative habitat analogues, discussed in Section 4.2.3.4, could 

have been used that would require less imported soil and irrigation. This is not 

meant to be critical of the design for the level of designed habitat analogues; 

rather that other projects may not have the resources to even consider similar 

design approaches. Corktown Common reveals creative ways that landscape 
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practitioners can engineer habitat analogues and integrate them into 

environmental systems in the city. As this principle was one of the main 

objectives of MVVA, it has been consistently followed.  

4.2.4 Installation and Maintenance Principles 

4.2.4.1 Remove weeds and seed banks from soil before planting 
Corktown Common was installed with imported clean soil and therefore this 

principle is not applicable. Seeds blowing in from adjacent sites or introduced 

from the plant material do explain the invasive species that are now found in the 

site. 

4.2.4.2 Maintain a relatively nutrient deficient soil 
Since specifications of the soil are not available to the author, it is unclear the 

amount of nutrient availability at the time of installation. However, it can be 

assumed, based on the use of engineered soil, that it would have the best 

possible nutrient ratio for plant health. This ideal soil with the recommended 

continual addition of compost and compost tea (extracting nutrients, beneficial 

microorganisms, and fungi from compost with water) to the plant communities 

may produce too much available nutrition allowing for invasive species to 

colonize (Davis et al., 2000; MVVA, Inc., 2014). While consistent soil testing is 

suggested by MVVA, the amount and ratios of nutrients is more focused on water 

contamination than on the minimum amount the selected plants need (2014).  

MVVA organic based soil amendment guidelines for the site do encourage 

more than nutrients, with the overall goal to build healthy soil (MVVA, Inc., 2014). 

Soil organisms and fungi are encouraged through applications of compost tea to 

create a self-sufficient system (MVVA, Inc., 2014). This organic approach still 

requires high maintenance inputs and there are uncertainties surrounding the 

ratios and amounts found in compost without expensive tests. This approach 

would not be possible if monetary resources were less available for the ongoing 

maintenance of the plant community. As the annual addition of compost and 

compost tea to the plant communities will led to overly nutrient rich soil, this 

principle was never followed.  
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4.2.4.3 Maintain existing soil structure; cultivate if the soil structure is 
compacted and establish an organic layer 

This principle is not applicable for Corktown Commons since the soil structure 

was engineered. There are eleven different soil horizons in Corktown Commons 

(MVVA, Inc., 2014). All of these have been selected based on the type of habitat 

analogue they support (prairie, wetland, woodland). For example, all plant beds 

and trees have a sandy loam (A horizon), loamy sand (B horizon), and sand layer 

(C horizon) (MVVA, Inc., 2014). Throughout the Organic Landscape Maintenance 

Guidelines, limiting the amount of compaction is discussed (MVVA, Inc., 2014). 

This includes limiting foot traffic in the planting beds, specifically in certain wet 

seasons when they are more susceptible to compaction. MVVA consistently was 

aware of the importance of the soil structure during installation and ongoing 

maintenance. 

4.2.4.4 Install weed-free sand, or humus-based mulch, at a depth of 50 
millimeters prior to planting and/or seeding 

There was an initial development of an organic layer in the woodlands with 

wood-based mulch, followed by ongoing annual compost additions (MVVA, Inc., 

2014). Site visits found that the organic layer, while appropriately thick, is more 

commonly composed of imported wood chips rather than compost, as seen in 

Figure 4.5. This mulch layer does retain water and mitigates weed invasion 

during the establishment of the intended plant species. However, wood-based 

mulch limits the horizontal growth of many perennials and reduces the possibility 

of seed propagation from ruderal species (Diblik, 2014; Rainer & West, 2015). 

Additional wood-based mulch appears to have been added by park maintenance 

staff, which is not consistent with the Organic Landscape Maintenance 

Guidelines. MVVA suggested adding mulched leaves at 40 to 50 millimeters 

annually. Wood-based mulch additions could explain the amount of bare soil 

found in some parts of the woodlands.  
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Figure 4.5 Wood-based mulch used to control weeds is also limiting the growth of herbaceous 
plants. (By Author) 

In the prairie section of the park, the appropriate clean soil (sandy loam) was 

installed and then seeded without the use of a mulch layer. Literature does 

suggest that if a 50 millimeter layer of pure sand is installed, the possibilities of 

invasive ruderal species propagating are reduced due to limited moisture, 

nutrients, and ease of maintenance (Hitchmough, 2004; Hitchmough & 

Woudstra, 1999; Prentis & Norton, 1992; Rainer & West, 2015). The prairie 

section of Corktown Common is well established and only certain sections are 

being invaded, revealing that a sand mulch layer may not be necessary when 

using competitive grass species. The invaded sections could be from disturbance 

events after the installation, giving opportunities for weed species to colonize.  

Overall, MVVA was generally aware of the proper organic horizons required 

to support the selected plant communities, but even with guidelines their vision 

appears to have been abandoned in favour of the traditional horticultural 

aesthetic of plant material spaced with wood-based mulch covering the soil (See 

Figure 3.1). Therefore, this principle, while intended, has rarely been followed. 
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4.2.4.5 Establish a dense and competitive plant community in the first 
season 

Due to the limited time scope of this study there were no site visits in the first 

growing season. In its current state of two to three seasons, most of the plant 

beds have been well colonized. However, in certain sections in the woodlands 

there is bare soil that has been invaded by weeds. This issue, as discussed in 

section 4.2.4.4, is likely a result of excessive wood-based mulch that was used 

probably with the intent of controlling invasive weeds. Establishing a functioning 

woodland community in Corktown Commons will take ongoing weed removal and 

plant replacement until the community can compete against external invasion. 

Dense plant communities only exist in portions of the park, therefore this principle 

is only sometimes followed. 

4.2.4.6 Limit invading weeds in the first two growing seasons through an 
extensive weeding program 

The weeding program specified for Corktown Common is bi-weekly for the 

woodland sections and every 3 weeks for the prairie. The guidelines suggest an 

extensive weeding regime of observing and weeding at these time intervals. It 

seems unlikely that this extensive weeding program could be appropriately 

completed with limited public budgets. On-site visits revealed weed species that 

had been left for multiple months without any maintenance intervention, as seen 

in Figure 4.6. Other examples of mowing the prairie but not removing established 

weed populations beforehand were also observed during site visits. This is not to 

state that the maintenance team is insufficiently managing the site, rather the 

amount of labour required to maintain the initial planting design vision may not be 

realistic. Without consistent weed control, the woodland is especially under threat 

by colonizing weeds.  
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Figure 4.6 invasive species colonizing the upper woodland due to lack of competition from intended 
native plant species. (By Author) 

The Organic Landscape Maintenance Guidelines state that increasing the 

organic, biological, and fungal content will reduce the ability of weeds to 

propagate on the site (MVVA, Inc., 2014). While this statement makes sense in 

terms of invasive ruderal species, other competitive species, such as Rhamnus 

carthartica, are commonly found in Southern Ontario woodland and forest 

habitats (Lee et al., 1998). Competitive species such as Rhamnus carthartica 

thrive on high nutrient content and are shade tolerant. Only with ongoing 

extensive weeding regimes and a developed plant community will Corktown 

Commons be able to control invasive plant species. Observations of Corktown 

Common in its present state reveal that this principle was rarely followed.  

4.2.4.7 Implement adaptive management program to control invading 
weeds, replace or introduce plants and if appropriate, disturbance 
regimes 

 The Organic Landscape Maintenance Guidelines authored by MVVA 

specifically for Corktown Commons is an exceptional example of an adaptive 
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management program for the site. The guidelines are based on a schedule for 

observations and maintenance regimes for each major plant community on the 

site. This provides a clear and understandable plan that a trained horticulturalist 

can follow. Providing this document to the City of Toronto will help to maintain 

MVVA’s overall vision of native plant communities. Uncertainties surrounding the 

future compositions of the plant communities are anticipated in the document. 

However, while a clear and concise adaptive management plan was 

produced, it does not clearly state the intended horticultural aesthetic or future 

vision (plant community vision). The use of wood-based mulch and the amount of 

bare soil observed could be the result of a conflict of the traditional horticultural 

techniques with this novel approach. The concept and management of plant 

communities may be counter-intuitive for a trained horticulturalist and result in 

inappropriate decisions.  

The Organic Landscape Maintenance Guideline document is a great example 

of an adaptive management plan for plant communities but also reveals that 

more explanation of aesthetic intentions must be explicitly clear. While there are 

issues, this principle was followed consistently due to the creation of a specific 

maintenance plan for the site.  

4.2.4.8 Establish plantings with temporary irrigation in first season 
Corktown Common has a permanent irrigation system. This principle is not 

applicable.  

4.2.4.9 Avoid irrigation, and fertilizer inputs unless there are expectations 
of a lush aesthetic from the public or client 

The storm water based irrigation system that was installed in Corktown 

Common is hard to designate as a weakness of the design. The integration of the 

park’s ecosystems with the surrounding development through this storm water 

infrastructure is an efficient and practical way to solve urban hydrology issues. 

While this irrigation system is a good example of integrating infrastructure with 

public green space, it is not necessarily needed to support more drought and 

shallow substrate tolerant plant communities. This system would have made up a 
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large portion of the budget and was only possible due to the political and 

economic context of the overall development of the Canary District. 

Composting organic matter from the site and returning it to the planting beds 

insures proper nutrients without exceeding the required levels. Annual 

applications of compost and compost tea will improve the soil quality and organic 

horizon over time. Whether the compost is completely from the site or from an 

external site is unclear. It is possible that excessive amount of compost could 

lead to a rich humus layer that will attract competitive plants to colonize. 

Uncertainties and inconsistencies of the nutrient contents of the compost can led 

to issues surrounding the even distribution of nutrients in a plant community. The 

intention is to create a thriving and healthy plant community, rather than limiting 

the resources available to create a stable slow-growing community.  

The provision of irrigation and compost-based fertilizer is intended to produce 

a lush aesthetic in the plant material. This aesthetic, with the expectation to 

create dense woodlands quickly over a couple of years, leads to plant 

communities that may not be stable in the long term. Overgrowth of competitive 

shrubs and herbaceous groundcover may out compete other stress and 

disturbance tolerant plant species. This could limit the amount of diversity in the 

park and eventually move away from the intended vision. However, this principle 

was consistently followed as these inputs were intended to create a lush 

aesthetic. 

4.2.5 Aesthetic and Social Context Principles 

4.2.5.1 Reduce complexity of the plant community by making its forms 
more coherent 

The use of grouping and organizing different plant community types is a 

consistent design approach in Corktown Common. The most apparent example 

can be seen in the upper woodland section, shown previously in Figure 4.1. 

Groupings of Acer spp., Larix Laricina, Populus tremuloides, and Hamamelis 

spp., are found on the Northwest face of the upper woodland berm. The 

Southeast edge consists of a primarily deciduous mix dominated by Quercus 
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spp.. These groupings create visual contrast through texture and form, allowing 

the viewer to visually understand and categorize the woodland. Moving through 

the groupings, when in leaf, an experience of closed views (Acer spp.) and open 

views (Populus tremuloides) reaffirms this visual contrast and spatial 

organization. The highly complex form of the vegetation is reduced by grouping 

the dominant structural component, Populus tremuloides. 

The woody vegetation of Corktown Common has been carefully designed to 

reveal intentionality to the viewer through contrasting groupings of plant species. 

However, the herbaceous layer found throughout the park generally is visually 

complex. Some examples can be found of intentional groupings of herbaceous 

plant species such as Panicum virgatum under the Populus tremuloides canopy. 

This specific plant community is the most aesthetically successful in the park due 

the simple contrast between the ground plain and the canopy structure. While 

there are other examples of the reduced complexity of the herbaceous layer, a 

large majority of Corktown Common’s groundcover appears visually random, with 

no intended form. This expresses the complexities of a naturalistic aesthetic but 

may be detrimental to the viewer’s understanding (coherence) of the site. This 

principle was followed in the tree and shrub layer but rarely in the groundcover. 

Therefore, this principle was followed regularly in the planting design. 

4.2.5.2 Invite movement and mystery through the plant community while 
still being legible and comfortable  

The experience of this park has been orchestrated through the use of 

curvilinear paths and site lines. Using the dense vegetation and topography to 

block site lines and to intentionally create mystery is a technique used 

consistently throughout Corktown Common (see Figure 4.7). As discussed in the 

previous Section 4.2.5.1, the plant groupings in the upper woodland have closed 

views and open views. Paths lead the viewer through visually confined areas that 

eventually open up to extended views. This is effective in creating mystery, while 

still allowing the viewer to locate themselves and feel safe. Repetition of 

contraction and expansion of visual space is utilized throughout the park and is 

extremely effective in inviting movement and creating the illusion of a larger 
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space.  

No maps of the park are needed as all paths lead to an open space where the 

viewer can make the next directional decision. While this is an exceptional 

example of this design technique when the trees have leaves, during the winter 

the views are no longer blocked due to the lack of evergreen plant species. This 

results in the viewer seeing through the vegetation and the illusion of space and 

mystery are lost. For this reason this principle can only be considered regularly 

applied, as it is only effective for two thirds of the year.  

 

Figure 4.7 A striking display of Symphyotrichum spp. in late fall adds to the mystery of the pathway. 
(By Author) 

4.2.5.3 Fit the aesthetics into the local cultural and social context 
The cultural and social context of the surrounding urban landscape is made 

up of typical hard surfaces punctuated with manicured vegetation. Since the 

surrounding area is relatively high density, there is little private or public 

greenspace. The landscape of the Canary District condos is composed of 

traditional turf with exotic trees and manicured hedges.  

Corktown Common is in complete contrast to this traditional horticultural 
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aesthetic. While there is an inclusion of the traditional picturesque aesthetic of 

turf punctuated with trees, the designed plant communities of the park relate 

more to naturalized vegetation found along parts of the Don River. The 

aesthetics of the plant communities are essential in expressing the vision of 

sustainability for the Canary District. Juxtaposing the manicured and natural was 

essential in creating this image of sustainability. This expresses the concept of 

escaping to ‘nature’ just meters away from urban life. The use of juxtaposition of 

aesthetics questions the viewer’s assumptions of a traditional urban park, 

allowing for a unique experience.  

This naturalistic aesthetic is being employed to impress the sustainable ideals 

that are part of the marketing of the Canary District and Waterfront Toronto. 

While Corktown Common does not fit the aesthetics of the surrounding urban 

context, it fits the image of the client and in turn the idealized image of 

sustainability. The turf sections of Corktown Common certainly fit into the local 

cultural and social context, but the surrounding plant communities are in 

opposition to this aesthetic. Therefore, this principle was only followed 

sometimes. MVVA intentionally opposed this principle to achieve another 

direction for the aesthetic considerations of ecologically-informed plant 

communities and their relation to the local cultural and social context.  

4.2.5.4 Frame plant communities with clean edges 
Examples of clean and distinct edges of plant communities are found in 

Corktown Common. The edges between the turf or prairie and adjacent 

woodlands provide the most striking contrast. These distinct edges frame plant 

communities that have high amounts of complexity and thus create a coherent 

image to the viewer.  

The wetland and upper woodland are two distinct plant communities but there 

is no obvious edge between them. The complexities of these two plant 

communities are not framed, but rather the material and clean edges of the 

lights, paths, stairs, and bridge increase the legibility of the site. While this is not 

framing the plant communities, these objects ‘float’ in negative space inside the 

plant communities. This produces an experience of being inside or experiencing 
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the vegetation, rather than being an external viewer. Corktown Common’s 

planting design reveals the importance of framing plant communities but also 

leaving the frame ambiguous in some sections to provide an experience of 

nature. Designing clean edges to frame the complex aesthetics of the plant 

communities was regularly applied in Corktown Common. 

4.2.5.5 Reveal intentionality to show that the site has been designed and is 
well cared for 

Observing Corktown Common in its current state reveals that it has been 

intentionally designed. Groupings of trees and evidence of maintenance reveal to 

visitors that the designers have intended the naturalized vegetation aesthetic. 

The hard structural components of the design (paths, stairs, etc.) will remain in 

their current condition for some time. However, the plant communities will 

inevitably change over time, potentially dissolving the initial design intent and 

limiting the evidence of care and intentionality. The obvious groupings and edges 

of plant communities will slowly dissolve and only the hard structural components 

and maintenance regime will be left to reveal intentionality. With an ongoing 

maintenance regime that reveals the application of care and controls the spread 

of plant species, this should not occur, but it is certainly a possibility. A concise 

plan should have been laid out to explain the vision of the plant communities 

anticipated in the future, so the maintenance team can make decisions to reach 

that expectation. The main structural component of the trees and shrubs will 

always maintain its intentionality and ongoing maintenance, such as mowing, will 

express care. Therefore, this principle was followed consistently. 

4.2.5.6 Use visual properties of plant species to produce contrast or 
balance between vegetation 

Using visual properties to produce contrast and balance can be observed with 

the structural tree component, but is limited or not apparent in the shrub and 

groundcover layers. The forms and textures of tree species are contrasted 

against each other and produce delineation of space. Mixes of tree species tend 

to blend together, appearing visually balanced from a distance. 



  83 

Visual properties are used along edges to produce visual lines. For example, 

a hedge form of Rosa palustris creates a contrasted visual line between the 

wetland and the wetland edge, as seen in Figure 4.8. While there are other 

examples of this design technique throughout the park, most sections have very 

similar visual properties resulting in a similar aesthetic to massing. Some of the 

plant communities are viewed as a whole rather than a set of individual parts. 

This is not an overall negative as it supports a naturalistic aesthetic.  

Employing more extreme contrasted and balanced visual properties could 

provide a more visually rich aesthetic resulting in a more formalized horticultural 

aesthetic and losing the vision and image of natural vegetation. Visual properties 

of plant species were only sometimes used to create contrast between 

groupings. 

 

Figure 4.8 Rosa palustris creates a dramatic red edge contrasted against the dormant wetland.      
(By Author) 

4.2.5.7 Organize the vertical structure by having a low impact base layer 
and a visually dominant structure layer 

The main focus of this design was placed on the structural layer of woody 
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species. Trees and shrubs throughout the park provide the most visually 

dominate structure and are used as the main component for the design, applying 

techniques described in the previous sections (blocking views, clean edges). The 

focus of the design on the woody plant species, while important, has resulted in 

some sections only having a dominant structure layer without having a visually 

clear base layer. As the vegetation develops, this situation will become 

exaggerated and the base layer will eventually disappear completely from view. 

A good example of this principle in Corktown Common is the poplar woodland 

located in the upper woodland. The structure layer is allowed to be visually 

dominant, while the base layer is simple and consistent. This provides two 

distinct layers that work together to create a more coherent and legible 

vegetation, while still providing a visually interesting plant community. Other 

sections of the park have a mix of trees, shrubs, and groundcover plant material 

that creates an incoherent aesthetic. Complexities are exaggerated and may 

reduce the aesthetic appeal to the viewer. MVVA only successfully used this 

principle sometimes in the planting design of Corktown Common.  

4.2.5.8 Use sequences in the structure layer to reveal intentionality and 
improves coherence 

Sequence was sometimes used in the structure layer in Corktown Common. It 

was not observed in the herbaceous layer. Repetition of plant species can be 

observed throughout the park, but due to the similarity of visual properties only a 

trained eye would see these patterns. Sequences of flowering trees (Cercis 

canadensis) can be seen on the edge of the woodlands and lawn, which would 

produce a striking visual sequence in the spring. This example of sequence 

would reveal intentionality to the viewer, as a designed visual impact would be 

apparent. During the summer, only the groupings of plant species are directly 

noticeable and the larger sequences are not perceptible. Due to the similarity in 

texture the tree species blend into one form from a distance, as seen in Figure 

4.9. During the fall, leaf colour makes the sequences and repetition of the park 

more apparent, but as the leaves drop these patterns are lost again.  

MVVA could have improved coherence in the deciduous structural layer by 
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providing more apparent sequences during the summer and winter. By including 

more visually distinct tree species, such as evergreens, and not relying 

completely on the technique of grouping, more coherent vegetation structure 

could have been produced. 

 

Figure 4.9 Upper woodland, reveals the visual complexity of the plant community during most of the 
growing season. (By Author) 

4.2.5.9 Increase legibility and coherence with larger forms or blocks of 
different plant communities  

The technique of grouping blocks of plant species together was consistent 

throughout the design. The upper woodland has the best example of this 

technique, as five distinct plant community types are apparent. These are 

explicitly obvious as the use of contrasted visual properties make the groupings 

apparent to the viewer. For example, the fine texture of Larix laracina contrasted 

against the course texture of Acer saccharum.  

Contrasting groups of plant species allows the viewer to understand where 

they are in the park and reduces the complexity of the plant communities. Larger 

forms in the park are contrasted through the use of different compositions of 
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plant species and their related visual forms. For example, the lower woodland is 

much more open to views, since the structural component has elements spaced 

further apart. This is in contrast to the upper woodland, which blocks views with 

dense trees. Using large blocks of contrasted visual properties allows the viewer 

to understand the delineation of space throughout the park. It defines specific 

places in Corktown Common. This planting design shows an excellent example 

of how plant communities can be manipulated to increase legibility and 

coherence in public greenspace. 

4.2.5.10 Plan, organize, and select plant species that will provide 
consistent visual interest throughout the season 

Analyzing the plant species that were selected for the park through phenology 

tables reveals visual interest throughout the seasons (See Appendix C). This 

phenology table was used to evaluate the visual interest of the woodland, prairie, 

and wetland sections of Corktown Common. While it is apparent that plants were 

selected to have the most visual impact throughout the growing season, there is 

limited winter interest found in the park. This can be mostly attributed to the lack 

of evergreen species used in the park. Only two species of evergreens are listed 

(Pinus strobus, Juniperus virginana), one of which, Juniperus virginiana was not 

observed on the site. While this may be a more realistic composition relative to 

the mixed deciduous forest habitats in Southern Ontario, it significantly reduces 

the visual impact of the park.  

There are many shrub and herbaceous species used in the plant pallet that 

have winter interest from drupes, seeds, or dormant leaves. A site visit on 

January 23 revealed that many of the drupes and seed heads had been removed 

by wildlife and weather. While planting design could have incorporated a broader 

range of visual interest during winter, since the herbaceous layer is left mostly 

standing in the woodlands and wetland, structural interest is retained. 

Unfortunately, the herbaceous layer is highly complex and its vegetative structure 

provides little contrast in the visual properties of the different plant species 

employed. More attention to the groundcover layer in the design could greatly 

increase the visual qualities during the winter season. Even though the winter 
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interest is minimal, MVVA did regularly follow this principle. 

4.2.5.11 Produce plant communities that are artistic compositions 
rather than focusing only on habitat quality 

The planting design of Corktown Common does endeavour to balance form 

and function. The planting design has been intentionally created to visually 

impact the viewer, while still providing habitat and other environmental services. 

As described by many articles and promoted by MVVA, this design is innovative 

in the way it has integrated infrastructure, public greenspace, and habitat 

(Bozikovic, 2013; Kallinowski, 2014; Lorinc, 2013; MVVA, Inc., 2014; Stinson, 

2014). Arguably, Corktown Common is not necessarily innovative since there are 

many examples of similar urban greenspace designs around the world. MVVA 

manipulated and created the form of the landscape to achieve the best balance 

between form and function. Using plant communities with a predominantly native 

plant pallet to produce a visually interesting urban park is a challenge. Overall, 

MVVA has been successful in producing a park that is an artistic composition, 

while at the same time accommodating environmental functions.  

4.3 Critique Summary of Corktown Common’s Planting Design 
The design of Corktown Common is a physical representation of the 

environmentalist concepts that were developed in the mid to late 20th century by 

landscape practitioners such as Anne Spirn and Michael Hough (Hough, 1995; 

Spirn, 1985). Integration of natural processes, infrastructure, habitat, and urban 

greenspace are expressed throughout the design of Corktown Common. 

Through the lens of these concepts, this urban park would have been praised as 

an exceptional example of the principles that it promotes. However, two decades 

later, contemporary literature has developed more detailed and novel 

approaches surrounding this topic. Does Corktown Common’s planting design 

follow contemporary principles of ecologically-informed planting design? 

The planting design is most successful in the way it has integrated habitat 

and infrastructure, while also providing usable public greenspace. The extensive 

native plant pallet, combined with topographic features and hydrology systems, 
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creates a park with multiple possibilities for biodiversity. This provides the best 

possible habitat within the context of the urban core. While the provision of 

habitat is successful, the planting design is a more important component.  

MVVA has taken a complex form of native plant communities and 

manipulated them to create an experience that elevates the aesthetics of 

naturalistic vegetation. The aesthetic of the plant communities hovers between a 

conservation park and a botanical garden. The park sometimes feels like a zoo 

for native plant communities, with the aspen grove on the right and the mixed oak 

woodland on the left. While this method of design certainly conveys intentionality, 

it raises questions about whether the plant communities were ecologically or 

aesthetically informed. Some of the plant communities seem to be a realistic 

representation of native plant communities. Other sections are monoculture 

groupings of trees with a herbaceous groundcover community. This is not a big 

leap from the picturesque landscape of rolling turf with patches of grouped trees, 

raising the issue of the balance between the aesthetic qualities and ecological 

processes of plant communities. 

It is clear in the planting design, and in the maintenance guidelines developed 

for the park, that MVVA intended to make the plant communities function as 

ecological systems. Moving away from traditional horticultural techniques to a 

more self-contained system, the design includes an irrigation system operated 

with stormwater, fertilizer from compost produced on site, adaptive maintenance, 

disturbance regimes, and an extensive weeding program. While this approach is 

certainty a more efficient method to manage public greenspace, the decision to 

select mixed deciduous forest species of Southern Ontario, for a site located in 

the urban core that is capped by clay, makes these inputs a necessity. This 

reveals that the plant species were selected based on their relations to wildlife 

and regional adaptation to climate, rather than on the abiotic conditions of the 

site. The site was significantly manipulated to allow these plant species to thrive. 

There could have been less intervention by selecting plants that are tolerant of 

impervious shallow substrates, disturbance, extreme temperatures, and 

hydrology fluctuations. Arguably this would alter the possibilities of aesthetic and 
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habitat quality that the planting design of Corktown Common provides; it reveals 

that this planting design used tremendous amounts of resources to create an 

ecological system that would not be possible otherwise. 

A paradox emerges from the planting design. The native plant pallet that 

mimics plant communities of the region follows the paradigm of restoration 

ecology, but the extensive manipulation of the landscape follows the paradigm of 

horticulture by offering the best possible abiotic conditions. While it is clear that 

Corktown Common was intended to be a novel ecosystem that supports and 

promotes ecological processes, the vision of creating only native plant 

communities may be too idealistic in the context of the urban core. The 

challenges of utilizing only native plant communities is revealed through the 

amount of bare soil, invading weed species, and wood-based mulch in sections 

of the woodlands, highlighting the high amount of maintenance required to 

maintain this idealistic vision. Maintaining a native plant community in a matrix of 

spontaneous vegetation composed of mostly invasive weed species seems 

illogical and contradicts the promotion of sustainable development promoted by 

the project. 

It should be made clear that the criticism provided above is not suggesting 

that the design is bad. Rather, it exposes that while Corktown Common is a 

successful design overall, it follows a paradigm that has been argued by 

numerous scholars that it is not necessarily be the best design direction to take in 

the context of the urban core. Corktown Common provides a valuable example of 

how plant communities can be successfully integrated into public greenspaces. If 

it is possible to create such a rich aesthetic experience with a native plant pallet, 

a different approach, such as a mix of exotics and native plant species, can 

create even more design possibilities with less intervention. There will always be 

a give and take between social and environmental interests. For example, by 

introducing more exotic plant species, there may be an increase in aesthetic 

appeal but a reduction of habitat quality. This critique reveals that the goal of 

creating ecologically-informed plant communities that simultaneously support 

habitat opportunities, aesthetic pleasure, and usable public greenspace is a 



  90 

balancing act that is very difficult to achieve.  

Corktown Common is an example of the possibilities of using plant 

communities as a design tool to create public greenspaces that far exceed the 

ecological and social functions of traditional parks. However, the planting design 

is limited by the idealistic notion of restoring native plant communities in the 

urban core. The prohibitive cost of engineering an abiotic system, and the 

subsequent maintenance requirements, lead to questioning if this design 

direction is worth the benefits to the habitat it creates. This critique reveals that in 

practice ecologically-informed plant communities are a balancing act between 

society (economics, values, aesthetics) and ecological patterns and processes 

(habitat, wildlife, abiotic conditions). Complexities surrounding the ecological 

processes of plant communities limit the landscape practitioners’ ability to control 

and design them. Corktown Common has imposed plant communities that intend 

to restore native ecosystems, but to do so it must control the ecological 

processes and physical environment of the urban core that surrounds the park. 

This paradox of informing plant communities based on ecological principles, only 

to fight against the ecological realities of the urban core resonates throughout the 

literature. 
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5 Discussion 
The critical review of ecologically-informed plant communities has provided 

an analysis of the knowledge from the contemporary literature. Two major 

paradigms were found throughout the literature: restoring ecosystems to an 

historical base line, and creating novel ecosystems that reconcile the 

requirements of the environment and humans. While arguments on both sides of 

this discourse are valid, restoration ecology tends to primarily focus on peri-urban 

and rural landscapes (Choi, 2004, 2007; Miller & Hobbs, 2002). In the context of 

the urban core, the environmental situation is altered to a level that cannot 

support the same historical ecosystems that once inhabited the landscape. 

Social and cultural expectations of public greenspace can also create opposition 

to restoring ecosystems (Choi, 2007; Miller & Hobbs, 2002). Novel approaches to 

designing vegetation in the urban core need to take many aspects into 

consideration and not focus solely on the provision of ecological functions. 

Numerous articles and books propose a move away from the traditions of 

restoration ecology, horticulture, and general public greenspace design to a new 

regime (Beck & Franklin, 2013; Gobster et al., 2007; Kowarik, 2011; Kühn, 2006; 

Marris, 2011; Nassauer, 2011; Rainer & West, 2015; Rosenzweig, 2003). 

However, the literature does not indicate a consensus on what this paradigm 

should represent in practice. 

The literature surrounding the topic of ecologically-informed plant 

communities provides substantial knowledge of the interaction between plant 

species, wildlife, physical environment, installation techniques, maintenance 

regimes, and aesthetics. However, this research is rarely applied to practice and 

design decisions in the urban core. The benefits that this concept can provide are 

significant (economic, social, environmental) but it is still unclear how landscape 

practitioners can integrate plant communities into the urban core successfully. 

The social, cultural, economic, abiotic, and biotic contexts all need to be 

considered during the design phase. Due to the number of complexities, it is 

theoretically impossible to perfectly balance all of these components. 
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5.1 Connection to Critique of Corktown Common 
Through a critique of a contemporary project the practicality of ecologically-

informed plant communities was explored. The initial evaluation of Corktown 

Common revealed strengths and weaknesses in the planting design. While 

Corktown Common provides an excellent example of successfully using 

ecologically-informed plant communities in the context of the urban core, it 

reveals issues surrounding the main debates and issues explored in 

contemporary literature. 

Corktown Common is exceptional in its creation of usable public greenspace 

that integrates habitat opportunities with infrastructure. More importantly, the 

planting design provides an effective experience for the viewer when moving 

through the park. The provision of habitat and aesthetic experiential qualities are 

Corktown Common’s main strengths. However, the amount of intervention to 

achieve and maintain this vision may be excessive and unrealistic. Selecting 

plant species based on regional fit (native plant species) rather than being 

informed by the abiotic conditions of the site, led to a plant community that 

requires significant physical manipulations to the site, a maintenance regime, and 

an irrigation system. 

While these design decisions are not necessarily wrong, they reflect a similar 

discourse found in the contemporary literature between restoring and creating 

novel forms of nature. Corktown Common falls somewhere in-between, as the 

design intended to restore regional native ecosystems, while at the same time it 

manipulated forms to maintain the plant communities and provide useable 

greenspace in the urban core.  

Corktown Common is a patch of predominantly native plants adapted to 

historical abiotic systems in a matrix of spontaneous vegetation (exotic and 

native) adapted to the physical environment of the city. Ecological processes 

dictate that the most suited plant species will increase populations, whereas, the 

least adapted will decrease in population (Davis et al., 2000; Grime, 1977). This 

is partially why weeds are invading the woodlands of Corktown Common and the 

maintenance team is resorting to wood-based mulch to control invasion. If this is 
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to be considered a move away from the inefficiencies of traditional horticulture, 

then why does it require so much intervention?   

The ideology of only using native plants can be linked to the restoration 

paradigm found mostly in North America (Beck & Franklin, 2013; Hitchmough, 

2011; Marris, 2011). According to this paradigm, native plants should ideally be 

used in all planting designs in the urban core, as they provide valuable ecological 

functions (Darke & Tallamy, 2014). However, not all native plants are tolerant or 

can even survive urban core conditions. The context of the urban core 

completely challenges the arguments associated with the paradigm of restoration 

ecology. Novel ecosystems are present in the urban core and should not be 

viewed as outside or separate from nature (Kowarik, 2011). Exotic plant species 

that colonize cracks in a derelict parking lot function with ecological processes 

the same way that a rare native plant does in a conserved grassland. Observing 

the urban core as an ecosystem that has ecological functions, rather than 

externalizing it from nature, will allow landscape practitioners to work within the 

environmental context rather than against it.   

Landscape practitioners have different viewpoints on the best approach in 

creating ecologically-informed plant communities. This is mainly due to the value-

based decisions surround this topic that landscape practitioners must make. 

There is a diversity of approaches that can all be considered ecologically-

informed plant communities. For example,  

• Piet Oudolf’s planting designs are aesthetically informed with a 

weak interest in the ecological process of plant communities and 

habitat (Kingsbury & Oudolf, 2013). 

• James Hitchmough’s experiments use a mix of exotics and natives 

to create stable and aesthetically pleasing plant communities with 

reduced maintenance, but are limited in providing habitat 

opportunities (Hitchmough, 2011). 

• Norbert Kühn experimented with introducing exotic species into a 

meadow to increase aesthetic display, rather than trying to 

intensively manage a native plant community (Kühn, 2006). 



  94 

• Michael Van Valkenburgh Associates focuses on designing habitats 

to support native plant communities, thereby, providing habitat 

opportunities limited in the urban landscape (MVVA, Inc., 2014). 

• Darrel Morrison’s designs focus on using a native plant pallet to 

evoke place and create an artistic form or “ecological art” (Morrison, 

2004).  

These examples from contemporary landscape practitioners reveal the diverse 

range of approaches within the topic of ecologically-informed plant communities. 

All of these have merit and help build the understanding of the potentials and 

limitations of ecologically-informed plant communities. Researching and critiquing 

the strengths and weaknesses of design projects is important to better 

understand the complexities and practical applications surrounding this topic.  

5.2 Future Research 
The critical review and the case study both reveal the complexity surrounding 

ecologically-informed plant communities. While plant ecology has developed 

significantly, there are still numerous processes and patterns that are not fully 

understood. Often in North America there is little information regarding plant 

traits, plant communities, and their associated habitats. The Ecological 

Landscape Classification, based in Ontario, categorizes plant species in habitat 

analogues (Lee et al.,1998). This can allow landscape practitioners to better 

mimic and select habitat analogues that are appropriate. Specific traits of plant 

species are not included and therefore can only be assumed based on habitat 

type. Further research should be done on the traits of plant species and their 

relation to the abiotic conditions of a given site. Creating a source that landscape 

practitioners can reference to better inform their selection of plant species and 

their relation to plant communities would be ideal.  

Researching a practical example of an ecologically-informed plant community 

develops knowledge for future practice. Further research of case studies in this 

topic can further build this base of knowledge. Ecological studies can reveal if the 

planting designs are actually providing valuable habitat and how they could be 
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improved to better support habitat quality. Long-term plant ecology studies can 

research the processes and patterns, and correlating them to maintenance 

regimes and the physical environment. Post-evaluation studies can rate the 

preference and usability of the site. With so many complexities involved, there is 

potential for numerous types of research, both scientific and practical. Learning 

from the strengths and weaknesses of past projects can better inform landscape 

practitioners on the best method for designing ecologically-informed plant 

communities.  
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6 Conclusion 
Even though there is a long history utilizing ecologically-informed plant 

communities in landscape practice there are limited examples of projects, 

especially in North America. Plant communities have traditionally been 

associated with restoration ecology projects located outside the urban core. A 

call for a novel approach to providing ecological functions in the urban core has 

been made by ecologists and landscape practitioners. The paradigms of 

designer ecosystems, novel ecosystems, or reconciliation ecology can achieve 

balance between humans, wildlife, and the physical environment. Since there are 

so many phenomena associated within this topic, researching a case study 

provides a valuable method to better understand the challenges of achieving 

ecologically-informed plant communities in the urban core 

Providing useable and functional greenspace, habitat opportunities, and an 

effective human experience were all strengths of the planting design of Corktown 

Common. However, by selecting plant species based on regional climate and 

wildlife associations, rather than the site’s abiotic condition, has led to the 

necessity of intervention. This includes extensive use of engineered soil, 

hydrological systems, and an ongoing maintenance program that is over 

extended. While Corktown Common provides a valuable precedent, it is still 

closer to the traditional horticultural practices of providing the ideal abiotic 

conditions for the plants, rather than designing plant communities that are 

adapted to the existing conditions of the site.  

By integrating them into green infrastructure, ecologically-informed plant 

communities have the potential to provide multiple benefits, both environmentally 

and socially. A move away from traditional horticultural practice will reduce labour 

and resource inputs, resulting in a more efficient and cost effective public 

greenspace. It is understandable why this concept is not more common due to 

the amounts of complexity involved and the lack of overt control possible. 

Landscape practitioners must accept that environmental processes will inevitably 

determine the composition of the plant community. Informing planting design that 
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is in line with ecological patterns and processes of the urban core is more 

realistic than trying to manipulate and control them. 
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Appendix A. Summary Table: Critique of Corktown Commons 

Planting Design 
 

This table (pp. 106-109) provides a summary of the critique of Corktown 

Common’s planting design. Section 4.2 of the critique intended to evaluate each 

principle based on 6 predetermined qualifiers. 

• Not Applicable 

• Never 

• Rarely  

• Sometimes 

• Regularly 

• Consistently 

The meaning of each qualifier is stated in Table 2.1, as repeated below. 

Detailed evaluation of each principle is found in Section 4.2.  

 
Table 2.1 Description of qualifiers for critique 

Consistently 
Applied  

Throughout the full extent of the planting design the 
principle has been explicitly and intentionally used.  

Regularly 
Applied 

The principle was intentionally used but is not observed 
comprehensively throughout the planting design.  

Sometimes 
Applied 

Only portions of the planting design intentionally followed 
the principle.  

Rarely  
Applied 

The principle can be observed but few examples exist in 
the planting design that follows it explicitly. 

Never 
Applied 

No intention of following this principle can be observed in 
the planting design. 

Not Applicable The principle cannot be properly qualified due to limited 
data or the principle does not apply to the case study. 
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Appendix B. Table of Ecological Functions of Plant Species Found 

in the Woodland, Prairie, and Wetland Sections of Corktown 

Common 
 

This table (pp. 111-115) was adapted from a table produced by “Landscape 

and Ecological Functions of Plants for the Mid-Atlantic” Darke & Tallamy, (pp. 

289-321 2014). As some plant species were not listed by this source, Lady Bird 

Johnston Wildflower Centers’ website was used to complete missing data. All 

plants that had no data on ecological functions from both sources are identified 

“No Data”. This does not assume that the plant species with “No Data” have no 

ecological functions. The nine categories based on Darke & Tallamy, (pp. 289-

321 2014) are: 

• Cover for Wildlife 

• Structure for Nesting Birds 

• Food for Breeding Birds 

• Food for Spring Migrant Birds 

• Food for Fall Migrant Birds 

• Food for Caterpillars 

• Pollen / Nectar food source 

• Food for Mammals 

If a plant species has one of these ecological functions the associated box is 

grey. 
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Appendix C. Phenology Table of Plant Species Found in the 

Woodland, Prairie, and Wetland Sections of Corktown Common 

 

This table (pp. 117-121) shows the phenology (leafing, flower, winter 

interest) of the plant species found in Corktown Common. As phenology is 

dependent on localized climate and changes from year to year, the times are 

approximate. Due to the lack of data available in Southern Ontario, all data was 

from two websites: Lady Bird Johnston Wildflower Center botanical glossary (The 

University of Texas at Austin, accessed January 2016), and Missouri Botanical 

Garden plant finder (Missouri Botanical Garden, accessed January 2016). On-

site observations were also used to evaluate winter interest and leaf drop timing 

and value. The three categories used were: 

• Grey: Leaves or foliage are photosynthesizing. 

• Black: Flowering event. 

• Light Grey: Winter interest (drupes, berries, seeds, leaves, stems, 

form) and Fall Colour. 

If a plant species had one of these characteristics in a given month the cell was 

shaded. Blank cells mean there is minimal to no visual interest in the plant 

species during that month. 
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