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ABSTRACT 

Keywords: ash trees, costs, environmental benefits, social benefits, tree maintenance 

urban forestry, urban forest management, urban trees, value-added potential.  

This thesis investigates the benefits and options for replacing declining urban ash 

trees, as well as the value-added potential of urban trees more broadly. The study aims 

to provide insights into the selection of suitable tree species for urban areas, considering 

their ecological, social and economic benefits. The research methodology involved a 

literature review of various peer-reviewed articles, government sites and books to assess 

the survival rate of different tree species and their growth patterns in urban areas. The 

study also analyzed the value-added potential of selected tree species in terms of 

ecosystem services, such as carbon sequestration, air quality improvement, and aesthetic 

value. The study also analyzed the approaches used by different cities to replace ash 

trees and suggested new species to plant. The findings indicate that urban trees have 

significant value-added potential, beyond their ecological benefits. The research 

suggests that a diverse mix of tree species should be considered in urban tree-planting 

programs to improve the resilience and sustainability of urban ecosystems. The results 

of this study can help urban planners, landscape architects, and policymakers to make 

informed decisions regarding the selection and management of tree species in urban 

areas.  
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1. INTRODUCTION 
 

 The importance of trees is very well known to everybody and how they help 

sustain nature as well as human life. An urban forest is a concept of improving the green 

infrastructure in towns and cities to maintain a healthy urban ecosystem. There are many 

benefits associated with urban trees such as they help in the reduction of GHG (Green 

House Gas) emissions by sequestering carbon, decreasing stormwater runoff by 

absorbing more rainwater, reduce heat by cooling the rooftops (Wolf et al. 2020). City 

streets, towns, and suburbs have street trees growing in the public right-of-way (Berland 

et al. 2019). It is well known that street trees constitute a small portion of the overall 

urban forest in many cities (Nowak et al. 2001), but they are still a prominent 

component targeted by municipalities and nonprofit organizations (NPOs) for their 

public engagement efforts (Galenieks 2017). Sustainability efforts at the local level are 

critical to addressing global environmental challenges and among local sustainability 

initiatives is urban greening, an activity that involves introducing, conserving, or 

maintaining vegetation in urban areas (Eisenman et al. 2019). Young (2011) and 

Nguyen et al. (2017) cite examples of cities setting ambitious tree canopy cover goals. 

Municipal foresters and tree-planting advocates increasingly emphasize ecosystem 

services in tree-planting programs (Young 2013). In addition to shading buildings to 

reduce air conditioning use (Ko 2018) and managing stormwater (Berland et al. 2017), 

urban trees provide many benefits to society.  

 This paper is going to explore the benefits and options for replacing declining 

urban ash trees (Fraxinus spp.), as well as the value-added potential of urban trees. This 
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study is important because it is going to provide an in-depth insight into the growth and 

survival mechanisms of different tree species suitable for urban environments. A lot of 

ash trees in Canada are dying due to the Emerald Ash Borer’s (EAB) (Agrilus 

Planipennis) invasion so it is important to understand what other trees could replace ash 

trees and could also provide value-added products after they die. The data would be 

collected by looking at different literature sources and would then be used to conclude 

what new tree species would be suitable to plant in those areas. 

Different literature sources such as books, peer-reviewed journals and web 

sources were used to write this paper; all of these are cited in the literature cited section. 

These sources explained what urban forestry is, why it is important, what trees are well 

suited to urban environments, and what are the benefits and potential problems.  

2. OBJECTIVES 
 

 There are two main objectives of this study. The first objective was to assess the 

need for the replacement of ash trees in urban areas of Canada and discuss urban tree 

benefits. The second objective of this study was to further analyze the value-added 

potential of selected tree species, including the use of dead trees for various wood 

products and other potential economic benefits.  

3. LITERATURE REVIEW 
 

 It is very crucial to have an organized and systematic understanding of the 

growth potential of individual tree species as they relate to their local growing 

environment (Peper et al. 2014). A quantitative understanding of tree growth and mature 

size will help you choose the right tree for the right place without damaging structures, 
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paying for tree maintenance, or even removing mature trees that are in good shape 

(Peper et al. 2014). To communicate information about the growth of different tree 

species, municipal and extension offices publish documents that explain how they grow 

qualitatively, and subjectively, such as the growth rate and height of trees (Peper et al. 

2014). Urban sites are limited in their ability to apply these documents because tree 

dimensions do not only depend on species but also on specific site conditions and 

environmental factors (Peper et al. 2014). It is important to understand more precisely 

how trees grow to make informed decisions regarding the spacing and placement of the 

trees concerning the anthropogenic structures, according to Stoffberg et al. (2008). 

Nevertheless, the problem with urban forestry lies more in the need for additional data 

which can lead to more precise growth estimations (Peper et al. 2014).  

 Different growth equations have been developed for forest stands, power laws 

have been developed to determine plant structure, and growth theories that could be 

used to anticipate the change in the dynamics of forest trees over time (Peper et al. 

2014). However, various studies say that open-grown trees and managed trees grow 

differently from each other (Zeng 2003), which emphasizes the need to conduct more 

studies that focus specifically on open-grown trees. Main examples of open-grown trees 

would be municipal trees, especially the ones that grow along roadsides and boulevards 

(Peper et al. 2014). Arborists and urban forest managers would greatly benefit if more 

equations were developed to measure tree dbh (diameter at breast height), height, 

canopy closure etc. as this would allow them to predict the tree management strategies, 

cost of their maintenance, and best management practices to sustainably manage the 

urban forests (Peper et al. 2014). 
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 The prediction of how trees grow in urban settings has been done through 

different studies in different countries such as the United States, South Africa, and 

Denmark but no models have been developed for the urban forests of Canada. The 

equations that work for one species in one growing site do not work for the trees 

growing in other regions of the country because of the different growing site conditions 

and length of the growing season (Peper et al. 2014)  

3.1 URBAN FORESTRY 

 Urban forestry is a multidisciplinary field that focuses on the dynamics of urban 

greenspaces involving tree stands and individual tree species (Konijnendiik et al. 2006). 

It is not easy to study the dynamics of an urban forest because of its complexity. An 

urban site is prone to different levels of stress and pressures such as changing urban 

demands, less growing space, and high levels of pollution (Konijnendiik et al. 2006). 

The concept of urban forestry is gaining international recognition because of the benefits 

it provides. 

  3.1.1 URBAN FORESTRY IN NORTH AMERICA 

 The establishment of urban forestry in North America mainly started in the 

1970s and 1980s but there was no proper definition or name given to this field as is the 

case today (Konijnendiik et al. 2006). Words like ‘shade’ or ‘ornamentals’ were used 

whenever there was a discussion about urban trees (Konijnendiik et al. 2006). Defining 

urban forestry has always been a challenge and therefore several different definitions 

have been developed throughout US history. Urban forests are an everchanging concept 

not only in the US but in other countries as well because the environment in which the 

urban trees emerge change from time to time and require new management techniques 
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and plans. A lot of variation can be noticed in urban areas when structural gradients 

change from urban to rural and the one thing that remains common throughout these 

visualizations are the trees, which are considered the smallest unit of the forest 

(Konijnendiik et al. 2006). The term urban forestry was first launched in Canada in 1965 

by an ecologist named Jorgensen and he defined urban forestry as “a special branch of 

forestry that is focused on growing and managing trees for their potential contribution to 

the physiological, social, and economic well-being of an urban ecosystem (Jorgensen 

1986).” Ontario is the only province in Canada that has its urban forestry legislation and 

according to the Professional Foresters Act of 2000 urban forests are very important as 

they are not just street trees or on private yards, but they are a benefit to the public in 

many ways (Konijnendiik et al. 2006).  

  3.1.2 URBAN FORESTRY IN EUROPE 

 Europe has always been very active with its urban forest management and has a 

rich history of conserving and managing urban greenspaces. When industrialization 

boomed in Europe there was an increase in the urban population, and this was the time 

when urban forestry gained recognition. Being a diverse continent, Europe had difficulty 

translating the concept of urban forests to people (Konijnendiik et al. 2006). Also, town 

forestry was more familiar which was simply conserving and managing woodlands only, 

however, urban forestry has a broader scope which does not include just woodlands but 

also groups of trees or single trees (Konijnendiik et al. 2006). British National Urban 

Forestry Unit (NUFU 1999) described urban forestry as “an urban forest which 

comprises of all the trees and woods in an urban area be it parks, yards, streets, offices 

or existing woodlands.” 



6 
 

 3.1.3 URBAN FOREST MANAGEMENT 

  The urban population in Canada, which is mostly concentrated in cities, 

depends on urban forests to enhance their quality of life (van Wassenaer et al. 2000). In 

recent years, there has been growth in the number of urban forest management plans 

(UFMPs) (Ordonez and Duinker 2013). UFMPs have become essential records that 

outline the management of urban forests and this presents an opportunity to analyze 

current urban forest management practices in Canada by referring to these important 

documents (Ordonez and Duinker 2013). 

 Over the past few decades, there has been an increase in research on urban 

forests and this has enhanced our comprehension of urban forests while also questioning 

the conventional motivations behind their management, which are primarily the 

aesthetic and environmental benefits of trees, as well as the challenges of growing trees 

in the city (Ordonez and Duinker 2013). Public opinion studies in North America have 

identified aesthetics as the primary concern for planting trees (Hull 1992), while urban 

planners focus on climate benefits (Arnfield 2003). However, there is now a more 

comprehensive set of benefits associated with urban forests that go beyond these two 

factors (Ordonez and Duinker 2013). Urban trees are now also being planted for air 

pollution, nature conservation, human health, and property value among other valuable 

aspects (Tyrvainen et al. 2005). The values of urban forests serve as a significant driving 

force for their management, and since ecosystem management reflects our perception of 

nature, the need for a broader range of values must justify the creation of a UFMP 

(Ordonez and Duinker 2013).  
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 Urban forest challenges in North America have been historically characterized 

by two key concerns: the loss of trees and the lack of tree diversity (Ordonez and 

Duinker 2013). Some attribute the loss of trees to the rising effects of urbanization, 

which creates harsh environmental conditions for the trees that remain (Carreiro 2008). 

Additionally, the fragmented ownership of trees poses a challenge to effective 

management and control. In Canada, policies before the 1990s often focused on 

removing publicly owned trees, resulting in an increase in private ownership of trees 

(Kenney and Idziak 2000). As a result, tree bylaws have become a popular tool for 

protecting trees, but their effectiveness is still up for debate (Conway and Urbani 2007). 

The unequal distribution of trees can also contribute to their loss and impact on 

accessibility and social equity (Heynen et al. 2006). 

 Regarding tree diversity, problems with age and species diversity are common in 

North American urban forests (Ordonez and Duinker 2013). Some Canadian cities are 

dominated by old trees, while others have mostly young trees (Town of Banff, 2008; 

Town of Ajax, 2011). Moreover, urban tree selection has been heavily biased toward a 

few species, mostly European or native ones which are often vulnerable to diseases and 

pests. The potential impact of diseases like Dutch Elm Disease and Emerald Ash Borer, 

among others, is high in Canada (Karnosky 2009; Poland and McCullough 2006). 

Climate change may exacerbate these problems by making some species maladapted to 

their new environment (Yang 2009). To address these challenges, experts suggest 

planting species that are better adapted to the changing climate, as well as adopting 

long-term strategies to facilitate tree survival (Johnston 2004). 
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 An urban forest management approach has evolved intending to increase canopy 

cover, species diversity, and tree size in urban areas. This approach provides a technical 

focus to address the issues of tree loss and diversity and promote environmental 

benefits. However, relying solely on these three goals may lead to unintended 

consequences and disregard ecological considerations, such as connectivity and 

representation of native tree species. Moreover, relying solely on technical steering 

committees may isolate other stakeholders from decision-making and worsen the 

legitimacy of urban forest programs. Therefore, modern urban forest management must 

have a purpose that goes beyond providing circumstantial benefits, broad principles that 

define management approaches, public participation, and appropriate documentation in 

the form of a UFMP approved by the city council. Urban trees are critical to urban 

planning and must be managed with a comprehensive and inclusive approach.  

 Ordonez and Duinker’s (2013) study revealed that combating diseases and pests, 

lack of diversity, and deforestation resulting from development were common rationales 

for creating a UFMP. The scope of inventories differs among municipalities, with some 

possessing UFORE-type inventories, while others lack specific details. Generally, most 

steering committees comprised municipal staff, and public input was minimal. The 

documentation’s nature also varies, with nearly half of the plans referring to their UFMP 

document as a strategy or framework for a plan. In terms of management principles, 

safeguarding, augmenting, and preserving the urban forest resource were typical, 

followed by enhancing community support. 

 According to Ordonez and Duinker (2013), the effectiveness of managing 

Canadian urban forests hinged on how we envision their futures. A review of planning 
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documentation in Canadian urban forest management reveals that management could be 

considerably improved by addressing the lack of ecological, social, and economic 

management themes, including nativeness, naturalness, climate change, public 

participation and the use of economic incentives. Furthermore, a deeper comprehension 

of urban forest management as a learning process may compensate for vagueness, 

requiring robust implementation of adaptive management.  

3.1.4 URBAN FOREST MAINTENANCE 

 Urban forest maintenance can be divided into six main components, which 

include the type of maintenance required, who will perform the maintenance activity, 

the intensity, frequency, and duration of the maintenance, as well as the extent of 

maintenance necessary (Hauer et al. 2015). These considerations are critical to ensure 

that the trees are healthy and provide optimal benefits throughout their life cycle, from 

immature to semimature, mature, and eventually senescent stages. During each stage, 

different maintenance activities may be required to enhance the benefits provided by the 

trees. Failure to perform maintenance activities can lead to reduced benefits, lower value 

tree populations, and increased costs in the long term (Hauer et al. 2015). It is essential 

to select the appropriate plant species for a site to prevent future conflicts and ensure 

optimal growth and longevity. As trees mature, their benefits increase and maintenance 

costs decrease (Hauer et al. 2015). Eventually, senescent trees may require trade-offs 

between maintenance costs and heritage or ecological value and retaining these trees 

may be justified even if they no longer provide monetary benefits (Hauer et al. 2015). 



10 
 

Table 1 shows the main elements of an urban forest maintenance routine, which are 

what type of maintenance activity is required, who is going to perform it, what intensity 

and frequency are needed, and the duration and extent. 

Table 1: The main components of an urban forest maintenance routine (Source: Hauer et 

al. 2015). 

 

 3.2 BENEFITS OF TREES 

 According to Roy et al. (2012), trees offer various advantages to society. Many 

trees found in urban settings are a result of deliberate efforts to plant them. The initial 

expenses of planting and caring for these trees are investments made with the 

expectation of future benefits (Hauer et al. 2015). The upkeep of the trees is connected 

to their structure and function, which are essential to the health of the urban forest. 

Failure to maintain the trees can result in additional costs and issues, such as tree 

collapses, wastes, pests, obstructed intersections, and other problems (Hauer et al. 

2015). Therefore, maintaining urban trees is necessary to prevent conflicts with other 

infrastructure. According to Hauer et al. (2015), a proactive approach to tree care, which 
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involves systematic maintenance, is more effective than a reactive approach that 

responds only when crises arise.  

Fig. 1 shows maintenance has a direct impact on the urban tree structure and this in turn 

affects the functions and benefits provided by trees. It also shows how benefits have a 

cost associated with them and this explains that there is a monetary value associated 

with each benefit that the trees provide. 

 

Fig 1: Shows how maintenance is responsible for an urban forest structure and 

affects the benefits provided by trees (Vogt et al. 2015).  

 3.2.1 ENVIRONMENTAL BENEFITS 

 According to Day et al. (2008) and Xiao et al. (1998), cities increasingly use 

green infrastructure such as trees to manage stormwater. The use of urban trees is 

particularly useful in addressing the challenges of impenetrable surfaces in urban areas 

(Donovan 2017). Stormwater from impervious surfaces quickly flows into the 
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stormwater system, causing overflows and backups for residential and commercial 

customers (Villareal et al. 2004). This problem is more severe in communities with a 

combined sewer system (Donovan 2017). Trees can intercept rainwater before it enters 

the stormwater system, primarily if they are covering impenetrable surfaces (Donovan 

2017).  

 Trees can also help reduce energy consumption by reducing summertime cooling 

costs, particularly if they are located to the west and south of a house (Donovan and 

Butry 2009). Additionally, trees can have a positive impact on public health through 

improved air quality, reduced stress, increased exercise, and improved social 

connections (Hystad et al. 2014). Trees in areas with high population density and air 

pollution are especially beneficial in improving air quality and public health (Daniels et 

al. 2000). 

To maximize the benefits of trees in improving air quality and public health, 

planting them along freeways in residential areas is a good strategy (Daniels et al. 2000). 

The below-given figures (Figures 2, 3, 4) are well illustrated in Donovan (2017). These 

figures show how trees planted in urban areas help reduce stormwater runoff and 

improve public health.  
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Figure 2: Represents urban areas with vacant spaces (no trees) (Donovan 2017) 

 

 

Fig 3. Represents urban areas where trees are planted to decrease stormwater runoff and 

cooling costs (Donovan 2017). 



14 
 

 

Fig 4: Trees planted to improve the health of the public ( Donovan 2017) 

Figure 5 represents the costs and benefits associated with an individual tree lifecycle. 

The solid lines show the benefits and costs of maintenance and the dashed lines are for 

without maintenance. 

 

Fig 5: Costs and Benefits graph for an individual tree’s lifecycle ( Vogt et al. 2015) 
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3.2.2 HEALTH BENEFITS 

 To understand the impact of tree distribution on public health, it is useful to 

examine four mechanisms that connect trees to health: better air quality, lower stress, 

increased physical activity, and improved social connections (Hystad et al. 2014). Trees 

located in areas with high population density and air pollution will have the greatest 

impact on public health by ignoring air quality, as the relationship between air pollution 

and health is typically nonlinear (Daniels et al. 2000). Thus, planting trees along a busy 

road in a residential area would be an effective strategy to improve air quality and public 

health. 

 Research has shown that people who live in neighbourhoods with greater access 

to parks and green spaces tend to exercise more (Coombes et al. 2010; Hansmann et al. 

2007). Studies have also found that increased greenness in neighbourhoods is associated 

with greater walkability and increased exercise (Frank et al. 2005; Lovasi et al. 2011). 

Therefore, parks and public rights of way are the ideal locations for planting trees to 

encourage physical activity.  Studies have found that access to green space, such as 

parks, is associated with reduced stress (Hartig and Staats, 2006; Roe and Aspinall, 

2011). This suggests that continuous areas of green space can help lower stress levels. 

Additionally, increased greenness around a person’s home has been linked to lower 

levels of the stress hormone cortisol (Ward Thompson et al. 2012). Some studies have 

also found that residential greenness is associated with improved health outcomes 

(Donovan 2017). 
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3.2.3 ECONOMIC BENEFITS 

 Urban forests have multiple economic benefits, including increasing property 

values, boosting real estate, improving consumer preference, and reducing costs by 

shading buildings and lowering surrounding temperatures (Tree Canada 2021). 

According to the TD Economics Report (2014), the combined value of urban forests in 

four Canadian cities i.e., Montreal, Vancouver, Halifax and Toronto, was $42 billion, 

and they provided $330 million in yearly environmental benefits. The report also 

revealed that cities earned between $1.88 and $12.70 in benefits for every dollar spent 

on tree maintenance, depending on the location. Tree valuation is critical because trees 

hold considerable monetary worth (Tree Canada 2021). To assess their value, the 

appraisal process considers species type, physical condition, location, and other factors 

listed in the established tree resources (Tree Canada 2021). 

 Calculating the benefits of trees is an important way to justify the allocation of 

resources to the urban forest in cities. Table 2, 3 and 4 represents the benefits of urban 

forests in three different cities namely Thunder Bay, Toronto and Vancouver, based on 

the available inventory data. 

Table 2: Annual benefits of urban trees in Thunder Bay (TBUFMP 2011). 
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Table 3: Annual benefits of urban trees in Toronto (TD Economic Report 2014).  

 

Table 4: Annual benefits of urban trees in Greater Vancouver (TD Economic Report 

2014). 

 

  

3.3 COSTS OF TREES 

 To assess the costs of neglecting trees, one must consider the expenses and 

benefits incurred throughout the tree’s lifespan under various maintenance scenarios 

(Vogt et al. 2015). These costs may include direct expenses associated with providing 

and maintaining urban trees, costs resulting from infrastructure interference, and costs 

inferred from environmental externalities (Vogt et al. 2015). In addition, different types 

of trees and planting situations have varying costs. Maintenance-related expenses start at 
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planting and continue throughout the tree’s useful life until its removal (Vogt et al. 

2015).   

 Maintenance costs can vary depending on the species, location, and stage of the 

tree’s life (McPherson 2003). These expenses may include purchasing the tree, 

modifying infrastructure, installing the tree, and maintenance activities such as pruning, 

mulching, watering, and pest management (Vogt et al. 2015). The cost of removing dead 

branches or the entire tree during senescence could be significant (Vogt et al. 2015). 

These maintenance expenses drive the theoretical costs throughout the tree’s life cycle 

and different levels of maintenance at different points in time may affect subsequent 

maintenance needs (Table 5).  

Table 5: Different types of costs associated with urban tree maintenance (Vogt et al. 

2015). 

 

3.4  ASH AS AN URBAN TREE 

 Trees planted in urban areas go through a lot of stress and often attract tree pests 

and diseases (MacFarlane and Meyer 2005). In recent decades, Ash trees replaced the 

American elms (Ulmus americana L.) killed by Dutch elm disease and became the most 
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popular street tree (MacFarlane and Meyer 2005). A green ash plant, for example, can 

handle drought stress and tolerate salt as well as a wide range of soil pH conditions 

(McComb 1949). The species occupy a variety of natural environments because of its 

ecological amplitude, including riparian flats in Montana across the eastern U.S. 

(MacFarlane and Meyer 2005). Because of this natural stress tolerance, green ash thrives 

in urban settings (MacFarlane and Meyer 2005). Trees in urban areas also need to 

tolerate alkalinity due to calcium leachate from concrete gathering in tree root pits, 

causing a high pH (MacFarlane and Meyer 2005). All these high-stress tolerance 

properties make ash a suitable tree for urban planting. 

Figure 6 shows the annual benefits provided by an individual ash tree by the type of 

distribution. Property value benefit is the highest of all the other benefits provided by 

ash trees.  

 

Fig. 6: Annual benefits of a single ash tree categorized by type of distribution (Arbab et 

al. 2022). 

 3.4.1 EMERALD ASH BORER 
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 The emerald ash borer (EAB) is a type of beetle that bores into the wood and is 

found in the United States (Flower et al. 2018). It originally came from Asian countries 

such as China, Japan, and Korea, and was most likely brought to the U.S. through 

shipping materials from Asia (Haack 2006). The EAB attacks all types of ash trees in 

the United States and Canada, and since it was first identified near Detroit and has since 

spread throughout the U.S. and Canada due to the beetle’s ability to fly and human 

transportation (Arbab et al. 2022). The infestation is spreading across the Midwest and 

Northeastern states of the U.S. (Arbab et al. 2022).  

 The fully grown larvae of the EAB make holes in the outer sapwood of ash trees 

and create twisted pathways in the inner tissue where sap flows, which eventually causes 

the trees to die quickly because the transportation of sap between the roots and shoots is 

disturbed (Flower et al. 2018). When EABs interfere with sap flow, the amount of water 

used by the trees is reduced by 80%, leading to a decrease in the size and mass of leaves 

(Flower et al. 2018). This decrease in leaf size and mass results in reduced 

photosynthesis and changes in the CO2 levels inside the leaves (Arbab et al. 2022). 

Consequently, the number of carbohydrates stored in the leaf tissue decreases, which 

further damages the inner tissue that moves water and nutrients (Arbab et al. 2022).  

 3.4.2 TREATMENT 

 Herms et al. (2009) listed numerous insecticides that are available to treat ash 

trees threatened by the EAB and those will be discussed in this paragraph. Controlling 

insects that feed under the bark with insecticides has always been difficult. Therefore, 

selecting the appropriate insecticide product and application method is crucial for the 

effective control of EAB, ensuring that the product is applied at the right rate and time. 
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It is best to start using insecticides while the ash trees are still relatively healthy. Most 

people don’t detect canopy thinning or dieback until the tree’s vascular system has 

already suffered serious harm from the EAB. Although an effective insecticide may stop 

further damage, it cannot reverse the damage that has already occurred, and it takes time 

for the trees to recover.  

 Depending on the severity of the damage and the control methods employed, 

trees can recover from low to moderate EAB damage (Herms et al. 2009). Herms et al.’s 

(2009) study also said that effective control requires optimal timing, targeting two life 

stages of EAB: adult beetles and young larvae, and systemic insecticide applications 

should be performed in advance for proper absorption and distribution of the insecticide 

within the tree to ensure adult beetles and very young larvae encounter the toxin. 

Thorough coverage is critical for achieving successful control. Non-systemic cover 

sprays, which are less commonly used, should be applied to foliage to target adult 

beetles, as well as the trunk and branches to help control newly hatched larvae (Herms et 

al. 2009). Insecticides that can effectively control EAB fall into four categories: (1) 

systemic insecticides applied as soil injections or drenches; (2) systemic insecticides 

applied as trunk injections; (3) systemic insecticides applied as lower trunk sprays, and 

(4) protective cover sprays that are applied to the trunk, main branches, and foliage 

(Herms et al. 2009).  

Table 6 presents a list of insecticide options that have been tested in multiple university 

trials for controlling EAB, but the inclusion of a particular product mustn't indicate 

endorsement by the authors or consistent effectiveness in controlling EAB. Additionally, 

certain products may not be approved for use everywhere. 
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Table 6: List of insecticide options to control EAB (Herms et al. 2009). 

 

 3.4.3 ASH MORTALITY 

 The analysis conducted by Knight et al. (2013) on yearly surveys of ash trees in 

stands infested by EAB revealed that complete stand mortality can occur within 6 years. 

Shaded trees and trees initially exhibiting dieback had the most rapid mortality, and 

trees in hydric and xeric sites survived longer than trees in mesic sites (Knight et al. 

2013). Trees in sites with a low density of ash trees died more rapidly than trees in high-

density ash sites, suggesting that rapid host mortality may result from the concentration 

of insects on a few trees in areas with low host density (Knight et al. 2013).  

 Also, with the rise of accidental introductions and climate change, the issue of 

invasive insect pests has become more common (Knight et al. 2013). It is crucial to 

understand that both the biology of the insect and the host can play a significant role in 
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determining the direction of the relationship between host density and host mortality 

(Knight et al. 2013). Reducing host density may not always prevent the remaining host 

trees from succumbing to the pest. (Knight et al. 2013). 

3.5 OTHER URBAN TREES 

 Understanding the traits of different tree species is crucial because planting them 

in unsuitable locations can cause unforeseen issues. Some tree species resist pollution 

better than others, like the London plane, which has thrived in city environments due to 

its ability to shed bark and cleanse pollutants (Willis and Petrokofsky 2017). The 

effectiveness of removing particulate matter (PM) from the air varies greatly between 

species, with elm, magnolia, ash, holly, and certain climbing vines performing better 

than others (Willis and Petrokosfy 2017). Coniferous trees such as Scots pine are more 

efficient at capturing PM than broad-leaved deciduous trees like the linden tree (Willis 

and Petrokofsky 2017).  

 A study done by Conway and Vander Vecht (2015) included answers from 

different participants when asked about the characteristics of different urban forest 

management facilities (Table 7). There are landscape architects, NPOs, garden centers 

and nurseries, which influence the decision-making process related to urban forest 

management. Also, each actor has a list of what they think is the most planted or 

commonly sold urban tree. It must be noted that few participants of this study only 

provided genera-level tree information. 

Table 7: Functions performed by various landscape architects, NPOs, retail garden 

centers and nurseries, and Toronto Urban Forestry for managing urban trees in Toronto 

(Conway and Vander Vecht 2015). 
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 Also, each actor had a list of what they think is the most planted or commonly 

sold urban tree. It must be noted that few participants of this study only provided 

genera-level tree information (Table 8). The most common trees include species of 

maple trees, walnuts, basswood, and Ginkgo. 

 

Table 8: The list of popular tree species for planting or selling by these four actors 

(Conway and Vander Vecht 2015). 
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 Table 9 shows the top 10 urban tree species in the city of Thunder Bay. 

According to the Thunder Bay Urban Forest Management Plan (TBUFMP) (2011), 

species diversity remains an issue in urban tree management because a high percentage 

of certain tree species could make them susceptible to some exotic pests, and could 

cause a lot of damage. To prevent such losses, it is recommended to increase the 

diversity of the urban forest by adhering to best management principles that suggest that 

no more than 20% of a single genus and 10% of single species (TBUFMP, 2011). 

However, due to Thunder Bay’s harsh climatic conditions, there could be potential 

challenges in diversifying the urban forest (TBUFMP, 2011). Thus, it recommended 

planting maples selectively, based on their historical importance. Also, an improved 

planting program should be implemented that incorporates other species (TBUFMP, 
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2011). Additionally, the management plan advises avoiding planting ash until the threat 

of EAB is eliminated.  

Table 9: Thunder Bay’s top 10 urban tree species (TBUFMP 2011). 

 

 Table 10 provides a list of acceptable tree species and cultivars that can be 

planted as ornamental trees on boulevards and in parks in the City of Winnipeg (City of 

Winnipeg 2023). Planting of any other species or cultivar not included in the list would 

still be considered if written permission is given by the City Forester or an authorized 

representative. All the planted trees in the city are required to meet the standards 

outlined in the recent edition of the Canadian Nursery Stock Standard issued by the 

Canadian Nursery Landscape Association (City of Winnipeg 2023). The City of 

Winnipeg’s urban forest management strategy plan has made a note that due to the 

severe threat posed by EAB, Fraxinus species and cultivars will not be taken into 

account for planting until notice is provided.  

Table 10: Some acceptable tree species and cultivars for planting on boulevards and 

parks in the city of Winnipeg (City of Winnipeg 2023). 
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3.6 PROBLEMS 

 There are a few disadvantages of planting trees in cities which should always be 

considered while making urban tree/forest management decisions (Willis and Petrokosfy 

2017). Certain tree species cause various issues such as airborne pollen leading to 

allergies in humans and the release of biogenic volatile compounds (BVOCs) 

contributing to ozone formation (Willis and Petrokosfy 2017). The most potent allergen 

sources belong to the orders Fagales, Lamiales, Proteales, and Pinales, including 

common urban trees like birch, ash, mesquite, plane, and cypress (Willis and Petrokosfy 

2017). This raises concerns about the trade-offs between the benefits and potential 
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problems of large-scale tree-planting initiatives in major cities like New York and 

London (Willis and Petrokosfy 2017). These initiatives often overlook the production of 

BVOCs by street trees and the potential for all tall trees and dense vegetation to limit air 

circulation and trap particulate matter (PM) at street level (Willis and Petrokosfy 2017).  

 While there are clear advantages to planting trees in cities, understanding the 

trade-offs requires detailed knowledge of the tree species and their suitability for the 

urban environment (Willis and Petrokosfy 2017). Ecological tolerances must also be 

considered, and diversity is crucial when selecting new candidates for urban tree 

planting (Willis and Petrokosfy 2017). Furthermore, rare, threatened and endangered 

species should also be considered, as demonstrated by the successful revitalization of 

Ginkgo biloba populations (Willis and Petrokosfy 2017).  

3.7 VALUE-ADDED SERVICES  

 Trees have after-life value-added potential which means that even if the life 

cycle of a tree ends, it still could be useful for a variety of purposes. One common use of 

dead trees is to preserve biodiversity, for example, the white-backed woodpecker, 

threatened species of saproxylic beetles, and bat species richness are higher in forests 

with more deadwood (Tillon et al. 2016). Many birds and mammals also use deadwood 

and large old trees as nesting and roosting habitats (Lindenmayer and Ough 2006). 

  Moreover, private house owners could use wood from dead trees as firewood, 

and municipalities or local industries could chip the deadwood and use it as fuel to 

create heat and energy. Also, many dead tree materials such as dead branches, dead 

leaves and twigs could act as a natural soil fertilizer to add all the nutrients back to the 

soil. Urban trees, be they park trees or street trees, provide so many Non-Timber forest 
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products (NTFPs) such as fruits, nuts, medicinal benefits, seedlings and decorative green 

materials (IATP 2000). These products are used for personal and economic gains, and 

add to the economy of the country for example, a study done in Baltimore City showed 

that there are several different collectors (nurseries, NPOs and public agencies) of these 

Non-Timber products who buy these products directly from the house owners or the 

municipalities and assign a dollar value to those products (IATP 2000). 

 Also, several groups of independent businesses work together with local 

arborists to identify trees that are eligible for removal and turn them into valuable 

products (Gordon 2019). Local mills process the logs into lumber, which can be sold or 

turned into furniture, flooring, and other high-value products (Gordon 2019). In 2016, 

the Wisconsin Urban Wood (WUW) experimented with selling wood through an online 

auction to increase profits (Gordon 2019). They also use the wood for other purposes, 

such as bedding for animals, bioenergy, and playgrounds (Gordon 2019). The Baltimore 

Wood Project is another example of urban wood waste utilization in which the wood is 

sorted by quality and repurposed for local users (Gordon 2019).  

 Moreover, cities and towns often need to remove trees for various reasons such 

as damage caused by natural disasters, insect infestations, construction projects etc 

(Bratkovich 2002). In these circumstances, urban trees become liabilities, and the cost 

associated with their removal can add to the financial burden for municipalities 

(Bratkovich 2002). To alleviate some of these challenges, municipalities are exploring 

different ways of utilizing the removed trees. “Recycling urban trees can generate a 

range of wood products including sawlogs for high-quality furniture, pulpwood for 

paper products, fuelwood for heating, wood chips for landscaping products, and unique 
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specialty items such as burls and branch crotches for woodworking” (Bratkovich 2002). 

Entrepreneurs who are capitalizing on utilizing street, yard, and park trees for traditional 

wood products are realizing that is a cost-effective solution (Bratkovich 2002). 

4. CONCLUSION 
 

 Urban trees play a significant role in maintaining the health and well-being of 

people and urban areas. Different literature sources showed that the survival rate and 

value-added potential of different tree species vary in urban settings, especially in a 

country like Canada where the climate is not the same in every province. Some tree 

species such as London Plane, Maple species, Oak species, Basswood, and Ginkgo have 

the potential to grow better than ash trees. Also, this review highlighted the benefits of 

urban trees, including improving air and water quality, reducing stormwater runoff, 

mitigating the urban heat island effect, and providing wildlife habitat. Urban trees can 

also increase property values, reduce energy costs, and improve the overall appearance 

of an urban environment. 

 However, there are various challenges related to urban trees, such as the 

emission of VOCs and allergens, pest attacks and diseases, and infrastructure issues. 

These challenges can be addressed by selecting the right tree species and implementing 

good urban forest management practices. To ensure that the sustainability of urban trees 

is maintained, urban planners and policymakers should consider a combination of tree 

species, taking into consideration the specific site requirements and conditions, and the 

needs of the community. There is a scope for future research to better understand the 

survival rate and value-added potential of different tree species in urban settings. By 

prioritizing the selection of appropriate tree species and with proper urban forest 
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management, both the present and future generations could benefit and enjoy the urban 

environment 
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