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1.0 Introduction 

Biodiversity is ambiguous in definition; however, Gaston and Spicer (2004) summarize various 

definitions of biodiversity as, “…the variety of life, and refers collectively to variation at all 

levels of biological organization” (p. 3). Urbanization can drastically influence the biodiversity 

of urban forests and can result in species homogenization (Alvey, 2006) often displacing native 

species and substituting non-native species that can more adequately adapt to the harsh urban 

environment (McKinney, 2005). There are many attributes of biodiversity; however, this paper 

will specifically analyze urbanization and the resulting homogenization of species and will 

suggest ways in which promoting native species richness in the urban forest can offset this trend. 

Although native species richness is important, it is also necessary to acknowledge impending 

climate change and ensure that the urban forest species mix can adapt. Preparation for climate 

change can be accomplished through the assisted migration of climate tolerant species and/or the 

propagation of native species cultivars. 

2.0 Urbanization and Species Homogenization 

Three percent of the planet’s land surface is occupied by urban areas (Kowarik, 2010) which 

impacts species homogenization extensively. Vidra and Shear (2008) explain that development 

within close proximity of vegetation impacts the distribution of species and promotes the 

invasion of exotic species. McKinney (2005) explains that cities are built to accommodate the 

needs of human beings, as such, many cities across the globe are designed in a similar way: the 

natural habitat is destroyed and a standard artificial environment is produced that provides 

optimal growing conditions for select nonindigenous flora species and displaces many native 

species. The introduction of non-native species and the alteration of natural habitats are the most 

prevalent contributors to the loss of native species (McKinney, 2005). Urbanization results in 

alterations to soil, climate, and hydrology causing the environment to resemble an exotic 
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landscape; the drier, warmer, more frequently disturbed landscape is most conducive to non-

native plant growth (Kowarik, 2010). Furthermore, urban landscapes influence native species 

richness by altering and fragmenting habitat, introducing species, and altering abiotic conditions. 

Habitat alterations are especially detrimental for native species that are highly specialized to the 

natural habitat (Kowarik, 2010). In addition, the provision of resources, alteration of 

microclimates, elimination of natural predators, and frequent disturbances result in an 

environment that is favorable for non-native species occupation (McKinney, 2005). 

A high frequency of urban disturbances is unfavourable for native species regeneration 

(Kowarik, 2010). Urban disturbances can include: the construction of infrastructure, the 

trampling of vegetation, eutrophication, salinity, as well as planned maintenance such as mowing 

and the application of herbicides (Sukopp, 2004). Puppim de Oliveria et al. (2011) provide 

supporting evidence to this claim by acknowledging an increased abundance of non-native 

species as the rural-urban gradient approaches the increasingly disturbed habitats of an urban 

area. The increased presence of non-native species suggests an invasive capability of introduced 

species in environments disturbed by urbanization. Additionally, a study conducted by Hobbs 

(1988) indicates that disturbance regimes in her study area negatively impacted the regeneration 

of local species but did not impact non-native species. 

Non-native competition reduces the richness of native species (Alvey, 2006), this is possible 

because of: a lack of natural predators (Alvey, 2006), excessive use of available resources 

(Charles & Dukes, 2007), or through the emanation of biochemicals that negatively affect native 

plants or soil conditions (Callaway & Ridenour, 2004). Socioeconomic factors also enhance the 

presence of non-native species; residents often choose exotic species when selecting plants for 

their property. 

3.0 Native Species Diversity in Canadian Urban Forests 

Urban forest master plans (UFMP) have been produced for many Canadian cities. A UFMP is 

“… designed to establish policies, procedures, and implementation strategies to guide a 

municipality towards a sustainable future for its urban forest” (Urban Forest Planning Team, 

2013, p. VI). An inventory of urban trees is typically compiled during the preparation of a 
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UFMP. A review of several Canadian UFMPs identified one particular non-native species that is 

abundantly present in many Canadian cities: Norway maple. Norway maple inhabits a large 

percentage of Canadian urban landscapes and is the most prevalent street tree in many Halifax 

neighbourhoods (Steenberg, 2012; Urban Forest Planning Team, 2013), the species also accounts 

for approximately 22 percent of the street trees in Toronto (Parks, Forestry and Recreation, 

2013). Additionally, it is the second most common urban tree species in St. John’s, 

Newfoundland (Environmental Design and Management Ltd., 2006). Despite the large quantity 

of Norway maple in Toronto, 64 percent of Toronto’s 116 tree species are native to Ontario 

(Parks, Forestry and Recreation, 2013). Some regions are dominated by native tree species; elm 

is the top species in Regina accounting for 36 percent of all public trees and ash is a close second 

accounting for 32 percent (City of Regina, 2000). Land use influences the native to non-native 

species ratio. In Toronto, institutional land is occupied by nearly 95 percent native species, 

whereas industrial land is inhabited by only approximately 35 percent native species (Parks, 

Forestry and Recreation, 2013). 

4.0 Benefits of Native Species Richness 

 

Native species richness has a variety of benefits, the first is the ability of native plants to 

accommodate native animal diversity (Puppim de Oliveria et al., 2011). It has been documented 

that indigenous avifauna thrive in areas that have retained native vegetation and areas with 

extensive habitat alterations often experience an increased presence of non-native avion 

communities (Chace & Walsh, 2004). Turner, Lefler, and Freedman (2005) summarize 

additional benefits of native-species richness: as native flora have already evolved and adapted to 

the local climate less management is required to accommodate growth, indigenous animals and 

microbes rely on local vegetation for nourishment, and they highlight the risk of exotic species 

becoming invasive and dominating native-species. 

 

Invasive species not only pose risk to local vegetation, if an invasive species is successful in 

dominating an environment the species is at risk of species-specific disease or pest outbreaks. 

Regardless of the native locality of a species, species richness within an urban forest provides 

protection against serious disease and pest outbreaks. The emerald ash borer outbreaks in the 
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United States followed heavy planting of ash trees for shading in urban areas (Alvey, 2006), 

spruce budworm outbreaks erupted in balsam fir dominated stands (Neily, Quigley & Stewart, 

2008), and rhytisma acerinum fungus causes tar spots in areas that are heavily planted with 

Norway Maple (Lapoint & Brisson, 2011). Diversifying an urban forest can eliminate some of 

the risk associated with species-specific predators (Ordóñez & Duinker, 2012). 

 

As discussed thus far, native species richness is desirable for an urban forest; however, it is 

important to note that this does not translate into increased overall diversity at a local level, in 

fact, an urban forest rich in indigenous species may well have less diversity than its cohort 

vegetated with exotic species. Urban forests with native species richness play an important role 

on the global scale. Select species are planted across many cities in many parts of the globe; the 

planting of these select species leads to global species homogenization (McKinney, 2005). 

Additionally, exotic species introduced to an urban area can spread to other areas of vegetation 

being dispersed either through water systems, birds, or human traffic (Kowarik, 2010), thus 

further perpetuating the homogeneity of the planet. 

 

Although increasing native species richness is a means to enhance global species diversity, 

climate change must also be considered which necessitates the planting of climate tolerant 

species. Assisted migration of species can be considered as a strategy to adapt to impending 

climate changes (Park & Talbot, 2012). In a region such as Canada, the migration of southern 

species can be facilitated; however, this strategy must be used with caution as assisted migration 

could inevitably impede native species growth through non-native competition if climate change 

proves overly advantageous to the introduced species (Woodall, Nowak, Liknes & Westfall, 

2010). 

 

5.0 Cultivars 

 

The promotion of native species richness can be hindered by naturally occurring conditions 

preventing the success of indigenous species. Species can be propagated via budding or grafting 

scions to include favourable traits enabling cultivars to succeed despite harsh biotic and abiotic 

conditions (Santamour, 2003). Native species are susceptible to various aspects of the urban 
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environment, such as: unfavourable growing conditions, pest and disease outbreaks, and harsh 

climates; however, cultivars can be designed to thrive in urban conditions (Alvey, 2006). Elm 

cultivars that resist Dutch elm disease pathogens illustrate a significant benefit that can be 

attained through cultivation. Following the Dutch elm disease epidemic in the United States, elm 

trees were cultivated to be tolerant to the disease (Casey Trees, 2013). Trees can also be 

cultivated to compartmentalize damage (Santamour, 2003), a trait likely to benefit trees growing 

in an urban setting. With impending climate change and an urban environment that is not 

conducive to the growth of all native species, cultivars of indigenous trees can be used to 

enhance native species richness in urban forests. 

 

6.0 Encouraging Native Species Richness in Urban Forests Using Public Education 

 

Socioeconomic elements play an important role in urban forests. Urban residents often plant non-

native, and sometimes invasive, plant species on their properties. Puppim de Oliveria et al. 

(2011) suggest that public education may be the best means to encourage native-species richness 

in urban environments. In many cases, urban dwellers are somewhat detached from native 

species, the disconnect has been termed ‘extinction of experience’ and stems from the loss of 

local flora and fauna (Pyle, 2011). The unfamiliarity of local species has resulted in a lack of 

participation to conserve these species as a whole. It has been suggested that children should be 

targeted to promote the growth of native species and that manicured parks and playgrounds may 

not provide the access to local nature required to introduce this demographic to indigenous 

vegetation. Children should be exposed to undeveloped natural settings where they can foster an 

appreciation for the natural environment (Miller, 2005). 

 

7.0 Conclusion 

The diversity of urban forest species is a topic discussed at great length. Literature provides 

various opinions on the matter with some research encouraging the assisted migration of species 

to higher latitudes anticipating climate change, while others recommend favouring the selection 

of native species. Perhaps a mix of indigenous species and non-invasive climate tolerant species 

should be selected. Native species cultivars tolerant of variations in climate is another option. 
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Regardless of the strategy employed, species richness should be considered on the global scale. 

An urban forest consisting of native species, cultivars, and climate tolerant species should 

prosper into the future and contribute to enhanced global species richness. 
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