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Abstract 

Urban forests are arguably an indispensable resource for urban environments. The benefits of trees in 

cities are numerous and range from financial savings to better human health.  However, they also introduce 

some tangible costs and potential risks into an often risk-adverse environment. To better understand the 

benefits and disamenities of urban trees, it is important to consider tree location as an important contributing 

variable. I developed a classification scheme for urban tree habitats and applied it to 25 benefits and 11 

disamenities of trees found in the literature. The contribution of trees to satisfying the values and 

exacerbating the disamenities are rated on a -3 to +3 scale based on severity and type of impact. Comparative 

analysis suggests that trees growing next to roads provide the most substantial suite of benefits in urban 

environments, but incur the greatest costs for management and potential risk for conflict with, and damage 

to, infrastructure and the built environment. Tree location is an important consideration for urban forest 

managers. The broad approach of this paper provides a greater understanding of the general trends in the 

relationship between tree location and a tree’s ability to provide benefits and cause disamenities in urban 

environments. 
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1 Introduction

Trees are found throughout urban 

environments and are likely the most dominant 

visual presence of green infrastructure commonly 

found in cities. Whether they are planted street-

side with large equipment, or propagate naturally 

in a park, trees are not merely residents of the 

urban landscape, but contributors to better urban 

environments. A significant body of research has 

been dedicated around the world to understanding 

the full range of benefits trees provide to humans 

and the environment in urban settings (for a broad 

overview see Duinker et al., 2015). This research 

has yielded findings about the ways that trees 

beautify urban landscapes (Chiesura, 2004), 

capture and store immense quantities of carbon 

(Nowak, Greenfield, Hoehn, & Lapoint, 2013), 

make urban environments healthier places for 

humans and other life (Lee & Maheswaran, 2011), 

among a whole host of other benefits. Researchers 

have calculated many of the financial benefits of 

trees in urban environments, particularly in the 

pursuit of justifying the costs of maintaining trees 

in the city (e.g. McPherson et al., 2002). Costs 

associated with urban trees are numerous, some 

required to maintain the trees and others to 

perform preventative maintenance or to repair 

damage to infrastructure, but most cost-benefit 

analyses find in favour of keeping urban trees. It is 

also important that we consider intangible benefits 

and risks associated with green infrastructure, 

considerations usually omitted from monetary 

valuations. 

To better understand how all benefits of 

trees—whether monetary or otherwise—compare 

to the routine and potential costs of trees, Duinker 

et al. (2015) compiled a comprehensive list of 

urban tree benefits. The authors conclude that 

“[t]rees are indeed indispensable for city 

sustainability”, and, understanding that there are 

costs and risks associated with green 

infrastructure, that cities need the benefits of trees 

regardless (Duinker et al., 2015). The authors 

acknowledge, however, that trees must be 

managed carefully, and “with an eye to reducing 

tree disservices and increasing tree services.” 

Speaking specifically about costs associated with 

keeping urban trees, Duinker et al. (2015) suggest 

that “some stem from the location of the tree in 

relation to infrastructure”, and elsewhere mention 

that “the location of a tree in its ecological and 

social contexts influences whether the tree’s 

services are of value”. These reference allude to 

what is likely a significant connection between the 

values associated with a tree, and where that tree is 

located within the urban environment. Given the 

numerous benefits and disamenities associated 

with urban trees, this relationship is bound to be 

more complex than ‘trees in location A are better 

than trees in location B’, and is worthy of further 

study. The goal of this paper is to explore the 

relationship between tree locations and impacts, to 

gain a better understanding of trees in different 

urban contexts. 

Using the benefits and disamenities of trees 

from Duinker et al. (2015), it would not be 

possible to conduct this comparison in monetary 

terms, as not all are monetizable. Intangible 

benefits such as enhancing recreation 

opportunities can be studied in detail, but no 

method of pricing has yet been developed. 

Therefore, a comparison of all benefits and 

impacts of trees will not be able to compare 

relative value, but will have to take an approach 

similar to Duinker et al. (2015) by presenting both 

the good and the bad, and asking readers to make 

their own conclusions based on the evidence. 

Fortunately, research examining the values and 

impacts of trees often explores the relationship 

between these factors and the tree’s location 

relative to the urban environment. The approach 

in this paper is to compile as much of this 

research as possible to develop a greater 

understanding of all urban tree benefits and 

impacts relative to common urban locations. 
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The first objective of this report is to 

establish an understanding of the urban forest, 

how it is managed, and the types of benefits and 

disamenities it confers. Second is to develop a 

simple location classification scheme that includes 

that majority of urban trees, and will allow for 

unique insights into the importance of place. 

Third is to devise a rating scheme to apply to the 

list of benefits and disamenities of the urban 

forest. Ratings will only be applied to relative 

importance of place, not to importance of benefits 

or disamenities relative to one another. Such a 

comparison would require a single metric that is 

universally applicable, and which currently does 

not exist. Ratings will be determined based on 

place-specific evidence from the literature where 

possible, and reasoning and common sense where 

the literature does not provide insights. Finally, 

from a summary of these ratings, it is hoped that 

trends between locations will offer insight into the 

value of trees in specific locations and lead to 

conclusions that assist in urban forest planning 

and management. 

2 The Urban Forest  

2.1 Composition 

The most comprehensive definition of an 

urban forest is “all trees and woods in an urban 

area” (NUFU, 1999 as cited in; Konijnendijk, 

Ricard, Kenney, & Randrup, 2006). The urban 

forest spans all land regardless of ownership. 

Pieces of the urban forest are owned by private 

individuals, companies, institutions, and different 

levels of government, though municipalities tend 

to own and manage most public trees in urban 

settings (Konijnendijk et al., 2006). This broad 

view of the urban forest is the most operationally 

relevant definition to our study of tree values 

because all trees, regardless of species, size and 

location, contribute various benefits and 

disamenities to the people who live, work, and 

recreate in urban environments.  

The physical attributes of a tree dictate many 

of the types of benefits and disamenities that a 

tree can provide. Deciduous trees provide ample 

shade in warmer months, while the shadow cast 

by bare branches in cooler months is significantly 

less. Deciduous trees, especially those that are 

broadleaf, also contribute significantly more debris 

in autumn, compared to evergreens, that requires 

cleanup in urban areas. Open-growth conifers 

with persistent branches close to the ground 

obscure views and block wind differently from 

trees bearing only a high crown. Urban 

environments are host to a wide diversity of trees, 

often an even greater variety than is found in 

nearby hinterlands (Kühn, Brandl, & Klotz, 2004), 

and it is important to understand that the species 

composition of the urban forest is an important 

factor in the values that the forest will provide. 

2.2 Management 

Management of the urban forest involves 

decisions about the planting, maintenance, and 

removal of trees, and at each step involves often 

difficult decisions, especially for trees in the public 

domain. An urban forest manager must consider 

the conflicts that arise between trees in public 

spaces and other land uses such as open space to 

play or the safety of public infrastructure. The 

urban forest incurs significant expenses that 

continue throughout a tree’s life (Nowak & 

Dwyer, 2007). With municipal budgets often 

stretched, even small financial decisions must be 

justified, often to others who might feel that 

money is better spent elsewhere. What resources 

are expended must be distributed equitably across 

often vast political regions where planting trees 

can have significant implications for the receiving 

neighbourhood (Wolch, Byrne, & Newell, 2014). 

Not all people in urban settings feel the same way 

about trees and some people would prefer 

landscapes with fewer trees than others (e.g. 

Lyytimäki, Petersen, Normander, & Bezák, 2008). 

All of these and many more concerns are real 

difficulties faced by urban forest managers, 

because trees do create conflict with other 

infrastructure, they are expensive to maintain, and 
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not everyone values the urban forest the same 

way. While trees provide urban environments with 

numerous benefits that are worth pursuing, 

successful urban forest management requires an 

understanding of the risks and costs associated 

with the very same trees. 

The immense body of research that 

contributes to our collective knowledge about the 

benefits of urban trees is balanced by a wealth of 

research about disamenities of the urban forest. 

These include the risk of physical harm to 

infrastructure or property, impacts on personal 

aesthetic choice or lifestyle, and risks to human 

safety. Though not necessarily all at once, these 

risks and impacts are present wherever a tree is 

growing in the urban forest. As will become clear 

below where these disamenities are explored 

further, not a single location in which a tree is 

currently growing or might be planted is without 

some disadvantage that can be demonstrated 

through the literature. Thus, successful 

management of the urban forest involves finding a 

balance between the advantages and disadvantages 

of trees in urban environments because if, as 

Duinker et al. (2015) implore, trees are 

indispensable to urban sustainability, we cannot 

ignore the benefits to avoid their impacts. 

Successful urban forest management requires an 

in-depth understanding of how to maximize 

benefits while minimizing the rest, and the 

location of a tree is crucial to understanding this 

balance. 

3 Importance of Tree Location  

The possibility of interactions between trees 

and their environment, whether deemed good or 

bad, is dependent on the environment a tree 

inhabits. This intuitive concept needs little 

explanation and is easily demonstrated with two 

contrasting examples. To cause interference with 

powerlines, a tree must be planted below or near 

them, and a park tree would not likely cause 

interference. Therefore, an unqualified statement 

that ‘trees interfere with powerlines’ is not clear 

enough about which trees are of concern. On the 

other hand, many believe that trees enhance the 

aesthetic quality of any environment they occupy. 

But do trees in all environments have the same 

relative effect of enhancing visual pleasure? It is 

the inclusion of relative degrees of effect in the 

previous question that makes the importance of 

place worth further study, so that the impacts of 

trees, specific to the different types of 

environments they occupy, can be better 

understood. 

To determine which locations are important 

to the understanding of tree values in the urban 

environment, a search of the literature reveals 

trends of where trees are commonly cited as 

providing particular benefits, or detracting from 

other urban values. Locations include streets, 

sidewalks, under powerlines, residential yards, 

parking lots, open-space parks, forested parks, and 

many more describable locations. The challenge in 

creating categories for better understanding 

location dependencies is that a tree may belong to 

several of the previously mentioned categories. A 

streetside tree may be planted under powerlines 

and next to the sidewalk. How would the benefits 

and disamenities of this tree compare to a street-

side tree next to a sidewalk but not under 

powerlines? Without creating a complex 

comparison matrix, it would be very difficult to 

consider all of these factors together. Therefore, in 

a simple comparison, the location categories 

should be discrete and make the assumption that a 

tree’s impacts are specific to one environment 

only. 

3.1 Urban Forest Locations 

From this understanding, the following four 

location categories were chosen for comparison 

(Table 3.1.1). The first three locations encompass 

the majority of trees in urban environments, 

although it is still possible for trees to belong in 

more than one category (e.g. a tree growing close 

to and equally spaced between a road and 

building). The goal of the scheme developed 
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above is simplicity over complexity, preferring to 

omit some trees of the urban forest instead of 

striving to capture every possible, even slightly 

different location in urban settings.  

The fourth category of tree location is not 

urban at all, but included for the sake of 

comparing the benefits and disamenities of trees 

in urban environments to hinterlands not nearly as 

influenced by human settlement. While a variety 

of hinterland environment types exist around the 

globe with a wide range of vegetation cover types 

(from deserts to rain forests), this paper examines 

only hinterlands that are naturally forested 

environments. This limitation is, for the most part, 

correct in the location where this paper is 

authored in Halifax, Nova Scotia. A part of the 

Acadian forest, most hinterland environments are 

forested except where environmental conditions 

do not allow. Furthermore, the assumption is 

made to simplify the comparison, and the 

advantage is that the whole range of hinterland 

types do not need to be considered in this single 

analysis. The disadvantage of this decision is that 

the results of this comparison cannot be 

generalized outside of conditions approximating 

this description.  

Hinterlands are the only category in which 

effects of trees may be considered to affect 

features in another category. While we cannot 

make generalizations about trees near houses 

always being near roads, or trees near roads always 

being near parks, we can assume that at least an 

edge of the hinterland will always border urban 

environments. The edge may not always be clear, 

and it may be dramatically feathered through peri-

urban development (considered urban for the sake 

of this paper), but the urban environment will 

always have an edge that meets the hinterland. 

Therefore, features of the hinterland may spill 

over into urban environments, affecting urban life, 

sometimes dramatically. 

Within a single location category, there are 

sometimes additional benefit- and disamenity-

specific requirements for tree location. For 

example, shade is only cast on a building by trees 

between the path of the sun and the building 

itself, and trees directly adjacent to a building are 

not visible from all windows within 

the building. These two examples 

and many more are explored for 

each benefit and disamenity, 

although for the sake of rating the 

importance of a tree in a certain 

location, it is assumed that these 

additional requirements are met. 

Location-specific benefits and 

disamenities are rated using a -3 to 

+3 scale, where 0 is neutral. For each 

impact of the urban forest (36 total) 

the most extreme value (+3 or-3) is 

assigned to the location category 

where the impact is strongest. The 

remainder of the location categories 

will be rated in relation to the most 

significant impact location (i.e. is the 

benefit/disamenity provided equally, 

or less in this location?). Where 

possible, these decisions will be 

based on empirical data (e.g. real 

property value increases due to trees 

in different locations), but whereas 

Table 3.1.1  Summary of the four location categories used in this study of the urban forest. 

Category Description 

By roads  Includes all variety of urban roads, streets, avenues, etc. 

 Includes the impact on sidewalks, assuming that 
sidewalks are also affected by trees near roads 

 Can include other urban hard surfaces such as large 
parking lots 

 May be between sidewalks and road, or on opposite side 
of sidewalk but still affecting roadway (in this instance, 
some impacts may be less significant) 

Near 

buildings 

 Includes all private, public, and institutional properties, 
regardless of size 

 Any or all sides of a building within range to affect the 
building 

In parks  Includes parks with an open-space design as opposed to 
urban wildlife areas 

 Examples: open commons, sports fields, playgrounds, 
picnic parks, etc. 

 May include infrastructure within the park (e.g. paths, 
play structures, underground pipes, etc.) 

In 

hinterlands 

 Includes the tree-dominated landscape outside of urban 
areas, subject to less influence from human development 

 Examples: provincial or national parks on the edge of 
cities, near-urban woodlots, protected land 

 The effects of trees in hinterlands may be similar to 
urban wildlife area, which do not belong to any other 
category 

 



David Foster – Dalhousie University, 2016  5 
 

much of the literature used in this study is 

qualitative or does not offer comparisons between 

location types, reasoning and common sense 

about the urban forest have been required to rate 

relative impacts. In these instances, reasoning is 

provided to justify ratings to the best ability of the 

author, but this is highly subjective and informed 

readers may disagree with some ratings. 

It is important to note that relative impacts 

are rated within the benefit/disamenity only. 

Equal ratings between impacts does not imply the 

impacts are equal in magnitude in any metric 

(financial costs or savings, effect on human health, 

risk to property, etc.). Single-metric comparisons 

have been done, usually in the form of cost-

benefit comparisons of the urban forest (e.g. 

McPherson et al., 2002). Because the range of 

urban forest benefits and disamenities is so broad 

in this comparison, and because not all values can 

be measured by a single metric, such a comparison 

is not possible. The method used here is created 

with the purpose of answering the question: where 

is it most beneficial, and most detrimental, to 

plant a tree in urban environments? 

4 Benefits of the Urban Forest 

In the 25 sub-sections below, I describe the 

numerous benefits of the urban forest and how 

trees affect daily life in and around urban 

environments. Each benefit is presented with a 

selection of relevant literature in support of its 

inclusion in a list of this kind, and an attempt is 

made to determine the importance of location to 

the benefit. Some benefits may be obviously 

location-dependent with clear supporting literature 

(e.g. prolong the life of infrastructure), but others 

are not as well researched and require some logical 

reasoning and common sense. In these cases, it 

would be valuable to the study of urban forests 

that future research examines the case to 

determine how and where trees can best provide 

value to urban landscapes. 

The benefits explored in this section are 

inspired by Duinker et al. (2015). They arrived at a 

list of leading urban forest values through the 

compilation of previous research involving 

surveys of the public in numerous cities in Canada 

(Ordóñez, Duinker, Sinclair, Beckley, & Diduck, 

2016; Peckham, Duinker, & Ordóñez, 2013; 

Sinclair, Diduck, & Duinker, 2014). The list of 

values, or benefits, presented by Duinker et al. 

(2015) is neither ranked nor sorted in any way, but 

presented as a list of reasons why urbanites do, 

and should, care about trees in the city. 

 The 25 benefits listed in the following pages 

are modified slightly from Duinker et al. (2015). 

Examples of modifications include the division of 

broad categories into separate benefits (e.g. reduce 

energy costs is separated into direct and indirect 

benefits), and the list is sorted to a degree from its 

original form to ensure a logical flow of reasoning 

between distinct but related benefits (e.g. provide 

shade, which is a significant factor in the following 

section, cool the city environment). The sorting of 

these benefits does not imply a ranking of 

importance or value judgement of any kind on my 

part. This is also not intended to be a 

comprehensive list of all values of the urban 

forest, or to represent the full nuance of a single 

benefit. The scope of this paper is relatively 

limited and, truly, volumes could be and have 

been written about the vast array of benefits 

derived from trees in our cities. 
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4.1 Enhance Aesthetic Values 

The modern urban environment is comprised 

of a mix of human-made and -serving structures 

and infrastructure, and a wide range of natural 

elements. Aesthetics of any kind, urban design 

included, are value-based, often individual, and 

therefore aesthetically pleasing urban 

environments are a matter of one’s own taste. 

Aesthetic values may be derived from many of the 

senses including sight, touch, taste, hearing, and 

smell, and urban trees can contribute positively to 

each of these senses and more. 

The presence of trees and other natural 

features in urban environments has a softening 

effect, reducing the visual dominance of buildings 

and other built infrastructure. These natural 

elements cause subconscious reactions in urban 

dwellers that recur frequently in this paper, 

including a general sense of ease that draws people 

to more natural environments (Chiesura, 2004). 

This sense of wellbeing is accompanied by general 

relaxation and stress relief, often leading people to 

seek out areas where a greater sense of naturalness 

is felt (Thompson, 2002). In more-natural areas, a 

perceptive individual might notice how the wind 

in the leaves drowns out other urban sounds, that 

the smell of a blossoming lilac delights the nose, 

or that the feel of the rough bark of an old oak 

implies shade for relaxation and reminds one of 

the wonders of nature. A resourceful urbanite 

might be delighted by the taste of scavenged 

apples or walnuts, both frequently part of modern 

urban forests. 

Figure 4.1.2  A main thoroughfare including 5 lanes of traffic is softened visually by the presence of trees at the edges of the road and in the median. 

Figure 4.1.1  Trees distract from the dense and built-up environment. 
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The aesthetic experience of the urban forest 

may also include what trees prevent from being 

heard or seen. Tree belts adjacent to roadways 

have the ability to block some of the visual and 

auditory impact of vehicular traffic. Tree belts’ 

ability to reduce traffic noise is dependent on a 

number of factors, becoming more efficient with 

increases to stem count, average trunk diameter, 

belt width, or belt depth, and decreases in trunk 

spacing, regularity of trunk diameter, or regularity 

of trunk spacing (Van Renterghem, 2014). While 

tree belts found effective at dampening sound do 

not resemble the single row of trees that typically 

line urban streets, the relationship between tree 

leaves, branches, trunk, and the soil below is 

complex and even a single row of trees can reduce 

sound in the built environment (Aylor, 1972). 

  

 Trees adjacent to streets soften an otherwise highly 

anthropogenic environment 

 No other vegetation reaches the same size or offers the 

same visual presence as street-side trees 

 Some – very minimal – sound dampening can be effected 

by trees next to roads, a point source for significant urban 

noise 

 Trees soften this anthropogenic environment, their 

potential height screening even smaller multistory 

buildings 

 Few types of plant life have the ability to obscure the 

vertically built environment to the same extent as trees 

 Trees near buildings provide a close connection to nature 

for occupants through seeing trees (if visible from within) 

and hearing the leaves rustling in the wind 

 

 The presence of trees is intrinsically linked to many North 

Americans’ perception of hinterland environments and 

therefore the presence of trees is important to their 

identity 

 The connection between trees and hinterlands has been 

ingrained in the Canadian conscience through art such as 

the work of the Group of Seven painters 

 Individual trees are less critical within the landscape 

relative to an urban environment where single the loss of a 

single tree may significantly alter the landscape aesthetic 

 

 Significant research into the relationship between 

complexity, interest, and preference show that people 

prefer environments with moderate complexity, and shy 

away from open environments such as treeless fields 

(Ulrich, 1983) 

 Park trees provide numerous opportunities for enjoying 

nature through many of the senses (e.g. picking fruit in a 

community orchard) 

 Parks are, generally speaking, softer landscapes than streets 

and therefore trees are less important for softening the 

built environment 

 Park trees provide numerous opportunities for enjoying 

Table 4.1.1  Description of location dependencies of aesthetic values as an urban forest benefit. Ratings of the relative importance of tree location are from 0 
(neutral) to 3 (most significant). 

Figure 4.1.3  Trees and other greenery can improve the aesthetics of the most 
potentially bleak urban infrastructure such as parking lots. 
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4.2 Help Conserve Fuel 

Surfaces paved with asphalt are highly 

efficient at capturing radiation from the sun and 

reemitting this energy as heat (Scott, Simpson, & 

McPherson, 1999). These surfaces, including 

roads, parking lots, driveways, and more, create 

locally higher temperatures both on a small scale 

(i.e. standing next to a hot road) and large scale 

(i.e. urban heat island effect, discussed later in 

section 4). On the smaller scale, higher 

temperatures can cause an increase in harmful 

emissions from parked vehicles (Scott et al., 

1999). This includes reactive organic gases 

(ROGs) and nitrous oxides (NOx), and is due to 

warmer fuel tanks causing increased volatility of 

the fuel within. The experiments by Scott et al. 

(1999) showed that Sacremento, CA, could 

reduce parked vehicle emissions of ROGs and 

NOx by 2% and 1% respectively by increasing 

parking-lot tree cover from 8% to 42%. Though 

this research used parking lots, the results should 

be considered relevant to streets, asphalt 

driveways, and other paved surfaces where cars 

might be parked, and where asphalt is contributing 

on a small and large scale to urban warming 

(Akbari, Pomerantz, & Taha, 2001).  

  

 The same car and asphalt-cooling effect of tree shade 

observed in parking lots by Scott et al. (1999) can be 

observed on city streets. It is reasonable to assume that a 

similar reduction of emissions from parked cars is taking 

place, and therefore this benefit is most important in this 

location.  

 Cars are typically parked on a driveway or parking lot that 

may be directly adjacent to or some distance away from a 

building 

 Paved surfaces are included in the previous category, but 

tend to be located near buildings and therefore will 

frequently, though not always, be affected by trees adjacent 

to those buildings  

 

 Similar to open parks, though trees may affect shading on 

nearby parked cars, hinterland environments are not 

typically associated with parked cars  

 

 Cars are typically not left stationary in the grassy parts of 

parks and shading from trees in park on nearby cars should 

be considered coincidental 

Table 4.2.1  Description of location dependencies of fuel conservation as an urban forest benefit. Ratings of the relative importance of tree location are from 0 
(neutral) to 3 (most significant). 

Figure 4.1.1  Parking lots planted generously with trees can reduce vehicular 
emissions and prevent the unpleasant interior heating associated with parking in 
full sun in warm months.  
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4.3 Prolong the Life of Infrastructure 

Roads, parking lots and other paved surfaces 

are most commonly surfaced with asphalt 

concrete, commonly called simply asphalt. Asphalt 

is typically comprised of 95% aggregate (crushed 

rocks and other materials) and 5% binder, tarry 

hydrocarbons that hold the aggregate together 

(Asphalt Pavement Alliance, n.d.). When the 

temperature of asphalt increases, lighter fractions 

of the hydrocarbon binder are volatilized, reducing 

the proportion of binder in the mix.  

Over time, this leaves the remaining asphalt 

weaker and more susceptible to cracking. To 

mitigate this loss, asphalt is resealed as necessary 

to prevent volatilization of essential binder 

components. A study of the impact of tree shade 

on asphalt lifespan in Modesto, CA, found that 

even partially shaded asphalt requires re-sealing 

less often than unshaded roads to maintain a 

similar condition (McPherson & Muchnick, 2005). 

Over a 30-year period, the researchers projected 

that a shaded road would need to be sealed fewer 

than half as many times as an unshaded road, 

resulting in a significant cost savings. The amount 

saved will be dependent on the market rate of the 

bituminous components of asphalt and sealer.  

Research has also found that the release of 

greenhouse gases including carbon monoxide and 

methane from asphalt is positively associated with 

surface temperature, and can be reduced by 

shading (Tyler, Lowe, Dlugokencky, Zimmerman, 

& Cicerone, 1990). This release is not considered 

to be a significant contributor to global 

greenhouse gas budgets, but is detectable in all 

asphalts. 

  

 The most significant impact of trees to prolonging the life 

of asphalt will be when trees are directly adjacent, and 

providing maximum shade, to paved surfaces 

 Although buildings are not necessarily adjacent to paved 

surfaces, driveways and parking lots are often near 

buildings, potentially receiving shade from these trees 

 

 Hinterland environments are not typically paved except 

where they are crossed by rural roads; however, trees 

affecting these roads would be considered street-side and 

not hinterland 

 

 Parks are typically not paved and therefore trees in parks 

will not prolong the life of paving (except where park trees 

may affect nearby parking lots or roads) 

Table 4.3.1  Description of location dependencies of increases to infrastructure lifespan as an urban forest benefit. Ratings of the relative importance of tree 
location are from 0 (neutral) to 3 (most significant). 

Figure 4.3.1  A street with an occluding canopy like this will require re-
sealing less frequently than streets receiving no shade from trees. 
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4.4 Enhance Community Safety 

The relationship between trees and 

community safety is well studied and highly 

complex, requiring consideration of a number of 

natural, socioeconomic, and geographic factors. 

Broad studies of the correlation between crime 

rate and vegetation show that greener 

surroundings tend to coincide with less crime 

(Kuo & Sullivan, 2001b). However smaller scale 

studies reveal that vegetation type, relative 

location, and setting all affect crime, and that 

perceived risk may also influence real crime rates. 

A study of trees in Portland, OR, found that 

trees adjacent to public rights of way were 

correlated with lower crime rates, but trees on 

private property have a more complex relationship 

with crime (Donovan & Prestemon, 2012). The 

researchers found that smaller trees that might 

obstruct views were associated with higher rates of 

crime, while larger trees with canopies that do not 

obstruct eye-level views were associated with 

lower rates of crime. This research corroborates 

earlier studies finding that university campus users 

felt less safe in green spaces where dense 

understories obstructed their view (Nasar, Fisher, 

& Grannis, 1993). While a number of factors may  

contribute to this realized increase in crime, it is 

possible that the fear of crime itself reduces 

usership, and reduced public presence encourages 

more criminal activity (Miethe, 1995). Research in 

Baltimore, MD, public housing found that 

residents would feel more safe if their 

surroundings were better treed (Kuo, Bacaicoa, & 

Sullivan, 1998; Kuo, Sullivan, Coley, & Brunson, 

1998), and if this encourages more public 

presence, may assist in reducing crime. 

Figure 4.4.1  Tree lined sidewalks like this are correlated with lower incidences of crime. 
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 Research has shown (e.g. Donovan & Prestemon, 2012; 

Kuo & Sullivan, 2001) that trees in the public right of way 

are associated with reduced crime nearby 

 Trees near buildings lead to an increased feeling of safety 

(Kuo, Bacaicoa, et al., 1998) which may result in actual 

crime reductions as feelings of safety drive usership 

(Miethe, 1995) 

 The size of near-building trees affects the rate of crime, 

whereas large trees are associated with lower crime and 

smaller, view-obstructing trees are associated with 

increased crime (Donovan & Prestemon, 2012) 

 

 Whereas trees could be considered additions to urban 

landscapes, hinterlands are dominated by trees and the 

addition of more trees is not likely to mitigate crime 

 

 A well treed park should reduce crime in its nearby 

surroundings (e.g. Kuo & Sullivan, 2001b) 

 Within a park, the impact of trees on perceived safety and 

real crime will vary widely depending on the park’s general 

landscaping and the size of its trees (Nasar & Fisher, 1993) 

 At best, trees may have a minor mitigating influence on 

crime in and around parks  

Table 4.4.1  Description of location dependencies of community safety enhancements as an urban forest benefit. Ratings of the relative importance of tree 
location are from 0 (neutral) to 3 (most significant). 

Figure 4.4.2  Different parts of the same public housing complex of buildings in Baltimore, MD, demonstrates the visual effect of trees and green landscaping elements.  
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4.5 Provide Shade 

Ultraviolet radiation (UVR) from the sun, 

specifically Ultraviolet-A (UVA) and Ultraviolet-B 

(UVB) radiation, are hazardous to human health 

as exposure to the skin can cause cancers 

including carcinoma, and the less common but 

more dangerous melanoma (de Gruijl, 2002). 

Although the evidence appears to differ slightly, it 

is most likely that UVB radiation poses the 

greatest risk to human health in causing melanoma 

(Fabo, Noonan, Fears, & Merlino, 2004; Gallagher 

& Lee, 2006). When outdoors and the sun’s rays 

are strongest (especially in temperate summers, 

though relevant year-round), it is advisable for 

people to seek shade and use sunblock. Trees 

offer excellent refuge from UVR and may offer 

better protection than shade-producing built 

infrastructure. 

When struck by the sun’s radiation, solid 

objects produce visible shade on the opposite side, 

but UVR does not correlate directly with visible 

light and these areas of refuge may not be entirely 

safe from UVB radiation. Many solid objects, 

when struck by sunlight, reflect large portions of 

the UVR received, sometimes casting it into other 

shaded areas (Heisler & Grant, 2000). Trees, 

however, absorb a large portion of the UVR 

received, using it for photosynthesis. While a 

portion of UVR is still reflected by tree leaves, 

branches, and trunks, tree-shade effectively 

reduces exposure to UVB radiation (Grant & 

Heisler, 1996). Greatest exposure to UVR while in 

tree shade occurs where the view of the sky is 

greatest, as a significant portion of UVB radiation 

is scattered throughout the atmosphere and does 

not follow the same trajectory as the sun’s visible 

Figure 4.5.1  A playground receives full shade from large, mature trees that are properly aligned with the sun. The children playing are receiving lower doses 
of UVR and are therefore at a lower risk of skin cancer.  
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light (Grant & Heisler, 1996). Therefore, while 

even tall, skinny trees may produce usable shade, 

mature trees with tall and wide canopies produce 

the best shade for protecting backyards, 

playgrounds, and wherever people gather. While 

the relationships between UVR mitigation and tree 

shape, species, and overall canopy cover are not 

entirely clear, it can be said definitively that tree 

shade receives less harmful UVR, and thereby 

provide a valuable service to residents, park users, 

and more (Heisler, Grant, & Gao, 2003). The 

greatest relative benefits of trees’ shade will be 

observed wherever people spend the most time in 

the sun, protected by large, shade-producing trees.  

  

 Trees planted adjacent to streets often provide shade to 

sidewalks as well, especially if the tree is mature enough to 

cover the sidewalk and protect from overhead sunlight 

 Sidewalks are used for pedestrian movement of all kinds, 

and recreation (e.g. running, walking) is especially common 

in summer months when the sun is at its most intense 

 Backyard trees have the potential, if situated correctly, to 

provide shade to a wide range of recreational activities (e.g. 

children playing, barbeques) 

 The modern private residence requires a large investment 

of time for upkeep (e.g. lawn maintenance, gardening) that 

can be made safer when time is spent protected from the 

sun 

 

 The effect of several trees in a mature stand is that a very 

small portion of visible light reaches the ground directly 

 Where gaps in the canopy allow visible light, direct UVB 

radiation is also allowed, but the remaining canopy can 

block the majority of the sky and therefore UVB radiation 

is still low (Grant & Heisler, 1996)  

 The cumulative effect of the forest is to produce shade, 

but the importance of a single tree to protecting human 

health is minimal, as shade is the dominant regime at the 

forest floor 

 

 Open space parks are often designed specifically to 

accommodate children and youth, who often neglect or 

resist the use of sunblock (Geller et al., 2002) 

 Long amounts of time can be spent in parks, distracted by 

engaging activities from the effect of UVR 

 Sufficiently sized and properly placed trees can offer 

significant protection from UVB radiation on play 

structures, paths, and more 

Table 4.5.1  Description of location dependencies of providing shade as an urban forest benefit. Ratings of the relative importance of tree location are from 0 
(neutral) to 3 (most significant). 

Figure 4.5.2  Another playground receives significant shade by a full canopy of 
nearby trees. Surrounding the play structure with trees ensures it will receive 
shade throughout the day.  
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4.6 Cool the City Environment 

Urban areas are the cause of, and subject to, 

the urban heat island (UHI) effect. The larger an 

urban area, the greater the temperature of the 

urban core in relation to the surrounding area 

(Oke, 1973). The increased temperature of urban 

areas becomes a significant concern especially 

during heat waves when the likelihood of heat-

related mortality is elevated. As many regions of 

the world will experience a gradual increase in 

average temperature as part of global climate 

change, this risk becomes greater (Wong, Paddon, 

& Jimenez, 2013). Trees can effectively mitigate a 

portion of the UHI through both direct (shade) 

and indirect (evapotranspiration) cooling 

(Rosenfeld, Akbari, Romm, & Pomerantz, 1998). 

The specific mechanism of each is covered in 

greater detail in the two subsequent sub-sections, 

4.7 Reduce Energy Costs (Direct), and 4.8 Reduce 

Energy Costs (Indirect). 

Through the direct and indirect benefits of trees, 

as well as the effects of other vegetation, a study 

of Lisbon, Portugal, found that small urban parks 

are not only cooler than streetscapes, but had a 

cooling effect on the nearby urban landscape 

(Oliveira, Andrade, & Vaz, 2011). The observed 

cooling effect was most pronounced during the 

hottest temperatures, making green spaces 

especially important during extreme heat events. 

These results have been replicated in other parts 

of the world including Athens, Greece (Zoulia, 

Santamouris, & Dimoudi, 2008), Tel Aviv, Israel 

(Potchter, Cohen, & Bitan, 2006), Vancouver, BC, 

and Sacramento, CA (Spronken-Smith & Oke, 

1998). One implication of the potential for trees to 

reduce urban temperatures is the potential for 

energy savings. Akbari et al. (2001) estimate that 

mitigation of the urban heat island effect in the 

United States could result in a $10 billion annual 

savings, especially by reducing cooling costs, while 

also improving urban air quality (discussed in 

section 4.12 Clean the Air). It is important to note 

that this mitigation cannot be achieved with trees 

alone and requires the use of other technologies 

including green roofs and cooler pavements.   

 Street-side trees contribute to indirect cooling through 

evapotranspiration, and direct cooling by shading asphalt 

roads, a significant black-body contributor to UHI 

 Trees’ ability to reduce asphalt temperatures by shading is 

explained above in section 4.3 Prolong the life of 

infrastructure 

 Near-building trees contribute to indirect cooling through 

evapotranspiration and may shade the roofs of buildings if 

tall enough; roofs are a significant contributor to UHI 

(Akbari et al., 2001) 

 If trees are not tall enough or positioned correctly relative 

to the path of the sun, these trees will not provide the 

same degree of heat relief as street-side trees 

 

 Hinterland trees contribute significantly to 

evapotranspiration due to the volume of trees in forests, 

and the primarily shady environment means a much 

smaller portion of sunlight is able to heat the ground 

 Further removed from the highest UHI temperatures at 

the urban core, hinterland trees will not as effectively 

reduce these temperatures differences 

 

 Park trees contribute to indirect cooling through 

evapotranspiration and cast shadows on paths, grassy areas, 

play structures, etc. 

 Grassy areas do not contribute to UHI in the same manner 

as asphalt, but grass does not mitigate heat indirectly to the 

same degree as trees, and offers no shading (Tyrväinen, 

Pauleit, Seeland, & de Vries, 2005) 

Table 4.6.1  Description of location dependencies of cooling the city environment as an urban forest benefit. Ratings of the relative importance of tree location 
are from 0 (neutral) to 3 (most significant).  

Figure 4.6.1  This street, barely receiving any sunlight at all, will not 
significantly contribute to UHI.  
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4.7 Reduce Energy Costs (Direct)  

The presence of large trees in the urban 

landscape can cause direct cost savings as a result 

of the shading described at length in the previous 

section. These savings are realized when trees cast 

their shadows on buildings and reduce solar 

heating of the building (Heisler, 1986). Shading is 

most effective when trees are in full leaf in 

temperate climates’ warmer months, although the 

shadows cast by bare branches in cooler months 

can affect solar heating. Although reducing solar 

heating in cooler months may limit the benefit of 

natural warming, trees have also been found to 

reduce energy costs by reducing wind velocity near 

buildings (Akbari et al., 2001). By reducing wind 

speed in cooler months, less heat is lost to the 

external environment. Through a combination of 

summer shade reducing cooling costs and winter 

wind-breaks reducing heating costs, Akbari & 

Taha (1992) found that trees in close proximity to 

buildings may save the typical Canadian 

homeowner 10-15% in energy costs.  

  

 Asphalt shading by trees reduces urban ambient 

temperatures and helps mitigate UHI 

 It cannot be assumed that street-side trees are directly 

cooling buildings themselves, therefore the magnitude of 

this benefit is restricted to local cooling and UHI 

mitigation 

 Near-building trees contribute to indirect cooling through 

evapotranspiration and may shade the roofs of buildings if 

tall enough; roofs are a significant contributor to UHI 

(Akbari et al., 2001) 

 If trees are not tall enough or positioned correctly relative 

to the path of the sun, these trees will not provide the 

same degree of heat relief as street-side trees 

 

 Hinterlands do not offer direct shading of buildings or 

significant UHI mitigation through shading due to their 

distance from urban cores 

 

 Similar to street-side trees, park trees are not assumed to 

cause direct cost savings by shading buildings 

 Park trees can reduce UHI by shading grass and other park 

infrastructure that is not as effective at UHI mitigation 

(Armson, Stringer, & Ennos, 2012) 

Table 4.7.1  Description of location dependencies of reducing energy costs (direct) as an urban forest benefit. Ratings of the relative importance of tree location 
are from 0 (neutral) to 3 (most significant).  

Figure 4.7.1  Houses receive significant shade from these very tall, mature 
elm trees that provide some shade even to the roof-top. The trees will also 
reduce wind speeds and reduce heat loss in the winter.  

Figure 4.7.2  Trees planted near buildings like these will reduce wind 
speeds and subsequent heat loss in winter. 



16 Section 4: Benefits of the Urban Forest 
 

4.8 Reduce Energy Costs (Indirect)  

Trees contribute significantly to indirect 

ambient cooling through the process of 

transpiration, covered previously in section 4.6 

Cool the City Environment. Evapotranspiration 

by trees is a crucial component of UHI mitigation 

strategies, as well as other technologies such as 

green roofs (Akbari et al., 2001). While all plants 

contribute to indirect cooling of the urban 

environment, including the grass that blankets 

many urban landscapes, the volume of water 

extracted from the ground and transpired by trees 

is substantially greater than grass and causes more 

ambient cooling (Armson, Stringer, & Ennos, 

2012). This is primarily important in warm 

climates, or warm periods of temperate climates, 

when UHI mitigation can result in significant 

energy savings from reducing the need to cool 

buildings (Akbari et al., 2001).  

  

 Street trees transpire directly adjacent to asphalt, where 

radiative heat may be the most intense in the urban 

environment, providing significant indirect cooling 

 Near-building trees contribute to indirect cooling through 

evapotranspiration and may shade the roofs of buildings if 

tall enough; roofs are a significant contributor to UHI 

(Akbari et al., 2001) 

 If trees are not tall enough or positioned correctly relative 

to the path of the sun, these trees will not provide the 

same degree of heat relief as street-side trees 

 

 Hinterland trees can help mitigate UHI through 

transpiration, but their distance from the urban core, and 

therefore the greatest temperature extremes, makes their 

influence less significant than other categories 

 

 Open space parks can contribute significantly to UHI 

mitigation through the potential for great numbers of trees, 

though these trees may be more removed from the highest 

temperature extremes than street- or building-side trees 

Table 4.8.1  Description of location dependencies of reducing energy costs (indirect) as an urban forest benefit. Ratings of the relative importance of tree 
location are from 0 (neutral) to 3 (most significant). 

Figure 4.8.1  Trees in urban parks contribute significantly to indirect UHI mitigation through transpiration, and as a consequence of their proximity to heat 
sources.  
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4.9 Enhance Business Appeal 

The subconscious draw to more-naturalized 

environments, as discussed in section 4.1 Enhance 

Aesthetic Values, benefits retail establishments of 

all kinds, as explored in the work by US researcher 

Kathleen Wolf. Her research has found that retail 

districts with more trees are perceived to have 

higher quality establishments (Wolf, 2004), 

creating a shopper preference for better treed 

districts and malls (Wolf, 2005, 2009). This 

benefits retail establishments with greater 

patronage and an increased willingness to pay for 

goods, likely because the mood of shoppers begins 

at the first impression of an establishment or 

district, and mood will affect shopping behaviours 

(Wolf, 2010). In both business districts and strip 

malls, the increased willingness to pay is 

significant, with shoppers valuing goods in the 

well treed scenarios 8.8% (Wolf, 2009) and 9-12% 

(Wolf, 2005) higher than in tree-barren scenarios.  

  

 For standalone establishments, business districts, and strip 

malls, the impact of street trees in softening the built 

environment is substantial 

 In the same way that street trees soften the built 

environment, near-building trees increase the aesthetic 

appeal of establishments of any scale  

 

 In an environment dominated by trees, while trees may 

generate business opportunities (section 4.19 Provide 

Employment Opportunities) it is unlikely that the presence 

of natural landscaping elements would significantly alter 

consumer behaviour 

 

 Similar to the increased appeal generated by street trees, 

businesses near well-treed parks would benefit from 

aesthetic improvements, and may benefit from park 

attendance if their goods or services are complementary 

 Businesses may exist within parks and in this case the 

increased aesthetic appeal of more trees should have a 

similar effect as illustrated in Wolf’s research, although 

potentially to a lesser degree; these businesses will benefit 

significantly if a park itself is better visited due to increased 

appeal 

Table 4.9.1  Description of location dependencies of enhancing business appeal as an urban forest benefit. Ratings of the relative importance of tree location 
are from 0 (neutral) to 3 (most significant). 

Figure 4.8.1  Shoppers are more drawn to shopping districts with trees 
and other green landscaping elements like these storefront trees.  
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4.10 Enhance Tourism 

Of the many reasons that people travel, 

experiencing nature is very common, including 

visits to national parks and touring the rural 

countryside. For less obvious reasons, nature, and 

especially trees, can enhance and even define 

tourism destinations. In both of these ways, trees 

can be important contributors to tourism. 

The urban 

environment is 

not defined by 

the presence of 

trees in the same 

way that is true of 

the hinterland, 

and it is unlikely 

that tourists 

would visit a city 

because of its 

trees. However, 

some of the 

world’s most 

iconic tourism 

destinations are 

defined, 

aesthetically, by 

the presence of 

trees (Majumdar, 

Deng, Zhang, & Pierskalla, 2011). This includes 

streetscapes such as the palm trees of the Las 

Vegas strip or Hollywood Boulevard; plane trees 

of La Rambla, Barcelona; angsana trees of 

Orchard Road, Singapore; cuboid-manicured 

horse-chestnut trees of Champs-Elysées in Paris, 

France; and more. Whether these trees are used to 

attract attention intentionally or without intent, 

they form a significant part of the street’s identity 

and their loss would change the street’s aesthetic 

and to some, their appeal (Deng, Arano, 

Pierskalla, & McNeel, 2010). 

Whereas trees contribute to the character of 

many of the world’s famous streets and buildings, 

the world’s most famous parks are largely defined 

by the presence of trees. The third most popular 

tourist attraction in the world in 2014 was Central 

Park in New York City, US, with 37.5 million 

visitors (“The world’s 50 most visited tourist 

attractions,” 2015). Golden Gate Park in San 

Francisco, US, ranks #14 with 13 million visitors. 

These two examples certainly stand, but many 

urban centres around the world host parks and 

gardens for the enjoyment of their own citizens 

and tourists alike. Many of these (e.g. Stanley Park 

in Vancouver, Public Gardens in Halifax) are 

considered a must-see part of any tourist’s visit to 

the area, and would be totally unremarkable places 

without trees. 

In other cities, 

such as 

Melbourne, 

green spaces 

rank the highest 

among tourists 

for urban 

landmarks and 

defining 

characteristics 

(Son, 2005). 

However, while 

the value of a 

park to tourism 

may be 

significant, it is 

unlikely that the 

park itself is the 

sole reason for 

tourism. Furthermore, parks are not defined only 

by the trees within them, and urban parks often 

feature significant displays of colourful flowers 

that receive more attention than the trees above 

(e.g. Halifax’s Public Gardens). 

Figure 4.10.1  Champs-Elysées in Paris is remarkable for its architecture and its trees, a line of 
cuboid horse-chestnut trees that bounds the iconic street. 
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Considered as a whole, the urban forest has 

been shown to influence tourism appeal of a 

destination, playing a part in generating 

destination loyalty that drives repeat visits to a 

region (Majumdar et al., 2011). Destination loyalty 

is a critical part of destination success. 

  

 Most streets’ identities are not as significantly defined by 

the presence of trees as those listed above, but the aesthetic 

appeal of a destination may be significantly shaped by a 

tourist’s experience on city streets, influencing destination 

loyalty, and increasing long-term tourism revenue 

(Majumdar et al., 2011) 

 In the same way that street trees can significantly alter the 

appearance of streets, they can alter the exterior of 

buildings that may be popular tourism destinations (e.g. 

museums, shopping centres) 

 

 Hinterland environments are very often tourism 

destinations because of the trees that dominate the 

landscape, including the majority of national parks in 

Canada 

 Because a significant part of the appeal for these 

destinations (where trees naturally dominate) is the feeling 

of immersion, trees not only enhance tourism, but in many 

ways define it 

  

 

 The importance of trees to a park’s enhancement of 

tourism depends largely on the appeal of the park, whether 

the park is sought for its wide-open spaces or its 

immersion with nature 

 While some parks would hold significantly less appeal 

without trees (e.g. NYC Central Park), other parks focus 

more on other natural or anthropogenic elements (e.g. 

Halifax Public Gardens) 

  

Table 4.10.1  Description of location dependencies of enhancing tourism as an urban forest benefit. Ratings of the relative importance of tree location are from 
0 (neutral) to 3 (most significant). 

Figure 4.10.2  Visually, parks are often intrinsically linked with the presence of trees, such as Point Pleasant Park in Halifax, NS. After a major storm 
in 2003 devastated tree populations, many long-time park users found the park had a completely different character. 



20 Section 4: Benefits of the Urban Forest 
 

4.11 Provide Diverse Foods 

The urban forest may include tree species 

that bear edible fruit or nuts, and while this has 

traditionally been incidental or even viewed as a 

nuisance (see section 5.8 Create Debris), it is 

becoming understood that this potential harvest 

could include a wide range of benefits. 

Historically, the production of fruit and nuts in 

the urban environment, especially on public lands, 

was not prioritized and still today few 

management plans include food production as a 

goal (Clark & Nicholas, 2013). However, urban 

landscape has the potential to yield food and 

contribute to urban sustainability through 

landscape multifunctionality.  

Fruit and nut trees provide the same benefits 

as other trees covered in this paper, but include 

additional economic, social, and health benefits. 

These benefits can be realized on public or private 

land, and include community development, 

opportunities to increase food and health literacy, 

and more (Krishnan, Nandwani, Smith, & 

Kankarta, 2016). DF 

  

 Fruit and nut trees require easy access for maintenance and 

harvest, access that is not easily attained or safe by the 

street 

 Near-building planting sites (e.g. backyards) can present 

ideal growing conditions, but trees planted by non-park 

buildings are likely to be privately owned and managed 

 The fruit of these trees may be harvested, but will likely 

not include a social aspect as a private resource 

 

 Hinterland environments have ample room for the 

cultivation of food, but one must be careful not to confuse 

hinterland with rural, and consider rural farming to be a 

part of the hinterland forest 

 Lower population density means that hinterland-grown 

food will likely be cultivated by homeowners and will 

probably not involve a social or knowledge-sharing aspect  

 

 Open-space parks may present ideal growing conditions 

and opportunities for private-public partnerships for the 

management and harvest of fruit and nut trees 

 In this space, the whole spectrum of environmental, 

economic, social, and health benefits are most likely to be 

realized 

Table 4.11.1  Description of location dependencies of providing diverse food as an urban forest benefit. Ratings of the relative importance of tree location are 
from 0 (neutral) to 3 (most significant). 

Figure 4.11.1  These fruit trees, planted in an open-space oriented park, will 
provide food to park users. 
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4.12 Clean the Air 

Through different physical and chemical 

processes, trees are able to reduce airborne 

pollution including O3, NO2, SO2, CO, and other 

particulate matter under 10 µm in size (PM10), 

compounds that are harmful to human health (for 

more, see section 4.13 Foster Health & Healing) 

(Tiwary et al., 2009). The sources of airborne 

pollutants in urban areas are related primarily to 

transportation (especially CO and PM10) and 

public heat and electricity generation (especially 

NOx and SO2) (Dore et al., 2008).  

In the US, it is estimated that trees remove 

approximately 711,000 metric tons of pollution 

from the air annually, providing a service worth 

approximately $3.8 billion (Nowak, Crane, & 

Stevens, 2006). These results are corroborated in 

London where a study calculated current pollution 

mitigation by trees, and forecasted future pollution 

abatement (Tallis, Taylor, Sinnett, & Freer-Smith, 

2011). Woodlands are currently estimated to be 

the greatest sinks for PM10, but street and garden 

trees are also important to current pollution 

removal. Different tree planting scenarios for the 

future of Greater London show that an aggressive 

street tree planting campaign could make street 

trees a more significant pollution sink than urban-

woodlands currently are for the capture of PM10.   

 Street trees are closest to vehicular-originating emissions of 

PM10 and other pollution, offering the best chance at 

mitigation near the source 

 Projections for the future of Greater London show that 

aggressive street tree planting could result in larger 

pollutant reductions than any other planting scenario (Tallis 

et al., 2011) 

 Near-building trees in urban environments are often a 

significant proportion of the urban forest, and estimates of 

pollution reduction show that they remove a sizable 

amount of airborne pollution (Tallis et al., 2011) 

 

 Hinterlands can offer massive populations of trees for the 

removal of airborne pollutants, and this may be important 

where long-range transportation of air pollutants (LRTAP) 

moves pollution between point sources (Dore et al., 2008) 

 These trees are further removed from the urban core and 

intercepting pollution leaving the city likely has a much 

smaller effect on residents of that city 

 

 Urban parks are ideal locations for removing airborne 

pollution because of the large quantity of trees that can 

potentially be planted 

Table 4.12.1  Description of location dependencies of cleaning the air as an urban forest benefit. Ratings of the relative importance of tree location are from 0 
(neutral) to 3 (most significant). 

Figure 4.11.1  Tree lined streets such as these will intercept pollutants 
that originate through anthropogenic activity, making the air cleaner for 
all urban dwellers. 
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4.13 Foster Health & Healing 

The effects of trees on human health can be 

separated into direct physiological benefits and 

psychological benefits. Urban environments are 

host to a high concentration of activities that 

generate airborne pollutants, especially from the 

combustion of fossil fuels. These activities include 

roadway transportation, industrial activities, and 

the production of electricity (Dore et al., 2008). 

Particulate matter under 10 µm in size (PM10) is 

especially concerning as chronic exposure to 

elevated concentrations has been linked to a wide 

variety of health complications (Tiwary et al., 

2009). Trees are able to remove a portion of this 

particulate matter from the atmosphere, reducing 

the overall concentration of pollution and 

reducing human exposure, ultimately resulting in 

fewer hospitalizations and premature deaths 

(Tiwary et al., 2009). While trees in all locations 

are important for this purpose, Dore et al. (2008) 

report that 32% of PM10 emissions in the UK 

originate from vehicular traffic, and that 

resuspension of particulate matter from road 

surfaces by moving vehicles represents a 

significant non-origin source of airborne 

pollutants. Therefore, a case can be made for the 

special importance of trees in close proximity to 

roads, where the most pollutants will be 

concentrated. 

The second effect of trees on human health 

is psychological benefits that have the ability to 

affect physiological health. An expansive body of 

research generally agrees that exposure to nature 

has positive effects on mental health (Lee & 

Maheswaran, 2011). Experiencing nature either 

directly or indirectly (through pictures or videos) 

has been demonstrated to improve mood and 

concentration (van den Berg, Koole, & van der 

Wulp, 2003), alleviate fatigue in post-treatment 

breast cancer patients (Cimprich & Ronis, 2003), 

and more (e.g. Ulrich, 1981). Whether 

knowledgeable of these health benefits or not,  

mentally fatigued or distressed subjects tend to 

express a preference for natural environments 

versus built environments (Hartig & Staats, 2006). 

The intentional act of seeking nature for mental 

and physically restorative purposes has been given 

a name in Japan, where Shinrin-yoku, or ‘nature 

bathing’, describes “activities in forest 

environments [that] are used to improve the 

mental and physical health of people” (Park et al., 

2007). These nature immersion experiences have 

been demonstrated to stimulate “lower 

concentrations of cortisol, lower pulse rate, lower 

blood pressure, greater parasympathetic nerve 

activity, and lower sympathetic nerve activity than 

do city environments” (Park, Tsunetsugu, 

Kasetani, Kagawa, & Miyazaki, 2009) 

The mental benefits of contact with nature 

also have implications on physiological health as 

well. Frequent, cortisol-decreasing contact with 

nature should have long-term beneficial 

implications on mental and physical health. 

Nearby access to green spaces has been found to 

correlate with lower proportions of self-reported 

health issues, especially in the elderly (de Vries, 

Verheij, Groenewegen, & Spreeuwenberg, 2003). 

When healing from surgery, both self-reported 

physical and mental health (Raanaas, Patil, & 

Hartig, 2012) and measurable recovery outcomes 

including length of post-operative stay and 

medication usage (Ulrich, 1984) have been shown 

to improve when patients have a view of natural 

settings from their hospital windows.  
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 The proximity of street trees to point sources of PM10 

pollution makes them valuable tools for mitigating this 

public health risk 

 Greener streets lined with trees better imitate natural 

environments sought by humans by softening the built 

environment and offering every-day contact with the 

natural world 

 Near-building trees also play an important role in urban air 

pollution mitigation 

 These trees may also provide a view of the natural world 

through windows as described by Raanaas et al. (2012) and 

Ulrich (1984), but require strategic positioning to ensure 

visibility from inside  

 

 The near-urban hinterland may have tremendous pollution 

mitigation capability through sheer tree population, but 

may be hampered by its distance from point sources 

 Hinterlands offer the only true escape from urban 

environments, where the sight, sound, and smell of the city 

is replaced by nature, and urban planning that brings the 

urban core close to the hinterland can provide easy access 

to these environments 

 

 Parks with sufficient presence of trees to obscure the 

nearby built environment (to all senses), can provide a 

reasonable facsimile of the naturalized environment that 

has been demonstrated to benefit human health (e.g. Park 

et al., 2009) 

Table 4.13.1  Description of location dependencies of fostering health and healing as an urban forest benefit. Ratings of the relative importance of tree location 
are from 0 (neutral) to 3 (most significant). 

Figure 4.13.1  A walk down a tree-lined path or even just a view of the environment confers numerous health benefits for those who are ill, and those who 

seek to ensure continued good health. 
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4.14 Increase Road Safety 

Trees adjacent to streets and highways are 

traditionally considered by road safety engineers to 

distract drivers, and at worst, result in fatal 

collisions (Mok, Landphair, & Naderi, 2006). 

Recent research challenges these assumptions, 

showing that well-placed trees can safely coexist 

adjacent to major thoroughfares, and evidence 

shows that trees may actually improve road safety. 

A study of 10 urban highway and main 

arterial sites in Texas examined crash records for 

3-5 years before and after the integration of green 

landscape elements including trees, and found 

significantly fewer overall crashes, and fewer 

crashes with trees after landscaping (Mok et al., 

2006). An earlier study in Germany found that the 

installation of dense walls of trees adjacent to 

urban streets significantly reduced two-vehicle and 

vehicular-pedestrian collisions (Topp, 1989). 

Another study, in Toronto, ON, found that the 

addition of trees directly adjacent to high-flow 

urban streets was linked to 5-20% reductions in 

vehicular collisions (Naderi, 2003). None of these 

studies note the severity of crashes before and 

after the landscape change, but other research has 

demonstrated that an increased presence of street-

side trees, especially on urban roads, causes drivers 

to reduce speeds (Naderi, Kweon, & Maghelal, 

2008). This relationship seems to be due to both 

an edge effect, caused by trees whereby they 

reduce the perceived size of the road, and 

decreased feeling of safety. This could lead to less-

severe crashes with fewer fatalities and critical-care 

hospitalizations.  

As discussed in section 4.13 Foster Health & 

Healing, exposure to natural settings causes 

increased stress relief over settings dominated by 

the built environment (Lee & Maheswaran, 2011). 

Similarly, simulated drives through natural 

environments lead to greater stress reduction as 

compared to simulated drives through 

anthropogenic environments (Parsons, Tassinary, 

Ulrich, Hebl, & Grossman-Alexander, 1998). 

These experiments often rely on exposing test 

subjects to prior stress (usually in the form of 

intense and terrifying movies) and measuring 

recovery from this stress in test conditions. An 

experiment that instead attempted to measure 

driving-induced stress levels in natural versus 

anthropogenic environments in a driving 

simulator was not able to find a measurable 

difference in stress itself, but found that 

participants in the simulated anthropogenic 

environment were more susceptible to frustration 

than those in the natural environment (Cackowski 

& Nasar, 2003). Both of these experiment types 

suggest that driving in more natural, greener 

settings will lead to safer road conditions because 

of the established relationship between increased 

stress levels and more aggressive, unsafe driver 

behaviour (Gulian, Matthews, Glendon, Davies, & 

Debney, 1989). 

  

 Trees planted directly adjacent to streets have the most 

significant benefits for increasing road safety; trees planted 

on the non-street side of sidewalks will have a reduced 

effect 

 Trees planted adjacent to buildings significantly contribute 

to the overall urban forest, and to a more natural urban 

environment that has been shown to reduce driver stress 

 These trees will not have the same edge effects as street 

trees, and will not lead to the same direct effects 

 

 The effect of additional single trees, or even large groups, 

will not likely have a significant effect on driver stress or 

road safety in this tree-dominated environment 

 

 While parks with ample trees contribute to a more natural 

urban environment, they do not dominate the urban 

environment and likely do not lead to reductions in driver 

stress even to the degree of near-building trees 

Table 4.14.1  Description of location dependencies of increasing road safety as an urban forest benefit. Ratings of the relative importance of tree location are 
from 0 (neutral) to 3 (most significant). 
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4.15 Enhance Recreation 

Opportunities 

Urban residents, both young and old, engage 

in recreational activities that contribute to both 

physical and mental health. As humans are drawn 

to more natural environments for stress relief 

(Hartig & Staats, 2006), so too are urban residents 

drawn to more natural areas for recreational 

opportunities (Nowak, Noble, Sisinni, & Dwyer, 

2001). Streets and public open spaces are among 

the most common sites of outdoor activities 

(Giles-Corti & Donovan, 2002), such as walking, 

running, organized sports, and unstructured play. 

Increasing the perceived naturalness of these 

environments through the inclusion of trees and 

other green landscaping elements makes them 

more appealing for recreational activities, and 

increases the likelihood of people using the 

resource (Gobster & Westphal, 2004). The 

implications of this are especially important where 

children are concerned, given that childhood 

obesity rates have risen significantly over recent 

history (McCurdy, Winterbottom, Mehta, & 

Roberts, 2010). Outdoor play, especially 

unstructured, free play, combats obesity through 

physical exercise, and promotes mental health and 

development (Ginsburg, 2007).  

  

 Street-side trees play a very important role in softening the 

built environment adjacent to sidewalks, in some regions 

the most commonly used space for recreation (Giles-Corti 

& Donovan, 2002) 

 Children playing on sidewalks is likely made safer due to a 

number of safety benefits from the presence of street trees 

(section 4.14 Increase road safety) 

 Residential front and back yards are made safer (4.5 

Provide shade) and more appealing for outdoor recreation 

with the presence of trees 

 Classic youth play opportunities such as tree-climbing, tree 

forts and raking and playing in autumn leaves are only 

possible with trees  

 

 As humans seek natural areas in which carry out 

recreational activities, the hinterland offers the most 

immersive and removed-from-urban-life experience in 

near urban environments 

 Whereas the natural state of our hinterland environments 

is forested, the loss of trees would make the environment 

far less appealing for recreation 

 

 Trees in open-space oriented parks make play safer (shade), 

more appealing (Nowak et al., 2001), and more restorative 

(van den Berg et al., 2003) 

 The opportunity for dense plantings and relatively 

immersive nature experiences make parks an especially 

important location for trees 

Table 4.15.1  Description of location dependencies of enhancing recreation opportunities as an urban forest benefit. Ratings of the relative importance of tree 
location are from 0 (neutral) to 3 (most significant). 

Figure 4.14.1  This park is enhanced by the presence of mature trees, providing 
a sense of naturalness that draws users. 
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4.16 Provide Learning Opportunities 

There is no question that fostering a society 

that appreciates, protects, and promotes nature 

through actions and advocacy requires education 

about nature (Kollmuss & Agyeman, 2002). 

Learning can occur in classroom settings for a 

theoretical 

understanding of 

the processes and 

function of nature, 

but immersive, 

experiential 

learning can lead 

to more personal 

and memorable 

education that 

leaves a lasting 

impact on the 

learner (Farmer, 

Knapp, & Benton, 

2007). Many 

immersive 

experiences may 

focus on the 

hinterland in an 

effort to leave the 

distractions of the urban environment behind 

(Sauve, 1996), but Frank and Zamm (1994) 

caution that these approaches come with a risk. 

They warn that the dominance of extra-urban 

environmental education teaches students that the 

cities they live in are unnatural, not worth learning 

about, and that they themselves are removed from 

nature. Instead, they advocate for teaching 

students about the nature within their own cities, 

perhaps in their own backyards. Urban 

environmental education makes use of the natural 

resources available 

in urban settings 

to educate youth 

and adults and 

may result in 

behavioural 

change or support 

for pro-nature 

policies (Tidball & 

Krasny, 2011). 

These education 

opportunities can 

be exploratory or 

participatory, that 

is, examining the 

natural 

environment, or 

actively 

participating in the 

natural 

environment in a 

stewardship role (e.g. planting trees, participating 

in a community garden, cleaning up garbage in 

parks).   

 Street trees offer every-day educational opportunities about 

the numerous benefits of trees, as well as the challenges of 

managing conflicts between built and natural infrastructure 

 Street trees may attract fauna for education opportunities 

by keen observers 

 Trees by buildings (e.g. in a backyard or schoolyard) can 

provide formal education opportunities, but may also be a 

part of a child’s every day, informal, unstructured play that 

can be a valuable experience and potentially result in more 

positive feelings about nature throughout one’s life 

 

 Hinterland environments may offer significantly more 

immersive experiences, but are sometimes less accessible; 

nevertheless, it is unlikely that urban parks can offer the 

same biodiversity for educational purposes 

 

 Open space oriented parks offer learning opportunities 

about trees and their environment further away from the 

influence of infrastructure or the built environment 

 Important lessons can be taught about biodiversity under 

various management regimes  

Table 4.16.1  Description of location dependencies of providing learning opportunities as an urban forest benefit. Ratings of the relative importance of tree 
location are from 0 (neutral) to 3 (most significant). 

Figure 4.16.1  Trees in urban environments allow for opportunities to learn about the trees 
themselves, about interactions between the urban environment and natural systems, and the other 
non-human residents that are attracted by naturalness in urban settings. 
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4.17 Enhance Other Learning 

The stress-relieving properties of contact 

with and views of nature benefits learning of all 

kinds, not only that of nature itself. Schutte, 

Torquati, & Beattie (2015) found that executive 

functions such as attention span are increased in 

youth after time spent in nature. This effect is 

noted specifically in children with attention deficit 

disorder (ADD) by Taylor, Kuo, & Sullivan (2001) 

who observed that affected children exhibit fewer 

and less-severe symptoms after exposure to the 

natural environment. An increase to attention 

span is important for learning by those of all ages. 

The benefits of nature do not require direct 

contact or immersion for the enhancement of 

learning opportunities. As hospital patients 

benefited from a view of nature (Ulrich, 1984), 

Matsuoka (2010) studied the effect of a view of 

nature from high school classroom and cafeteria 

windows. He found that, after adjusting for other 

variables (socio-economic status and racial or 

ethnic makeup, building age, and the number of 

students enrolled in a school), students with a 

view of trees and shrubs scored better on 

standardized testing than those with a view of 

barren landscapes including parking lots, sports 

fields, and grassy areas.  

  

 While street trees may not provide immersive experiences 

of nature, as the primary means of conveyance through the 

urban environment (whether by car or on foot), this 

environment affects our mood as we travel between 

destinations (4.14 Increase road safety), including to school 

 Street trees are likely to be visible from the windows of 

schools and offer stress relief to students within 

 Near-building trees, if situated to be visible from within 

the building, are very likely to provide a view of nature that 

Matsuoka (2010) found to help improve the learning of 

those within 

 

 Near-urban hinterlands may be visible from schools, 

especially if schools are extra-urban, but except in these 

instances, are unlikely to have an effect on other learning 

due to inaccessibility relative to urban schools, and the 

infrequency of other learning taking place in hinterland 

environments 

  relative to urban schools, and the infrequency of other 

 

 Parks offer a more immersive, restorative escape from 

urban environments than streets or near buildings (except 

where naturalized landscapes are close to buildings) 

 Depending on relative location, near-school parks may 

offer students of any age a welcome break and restorative 

experience  

 location, near-school parks may offer students of any age a 

Table 4.17.1  Description of location dependencies of enhancing other learning as an urban forest benefit. Ratings of the relative importance of tree location 
are from 0 (neutral) to 3 (most significant). 

Figure 4.16.1  These trees, planted on a school property in Halifax, NS, 
will eventually provide a natural scene from inside the building that will 
improve learning within the school. 
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4.18 Capture and Store Carbon 

Trees of all types capture and store carbon. 

Trees in urban areas of the US are estimated to 

currently store 643 million tonnes of carbon, 

sequestering a further 25.6 million tonnes per year 

(Nowak et al., 2013). This is increasingly 

important as atmospheric carbon dioxide 

concentrations continue to rise, causing global 

climate change of potentially catastrophic 

consequences (IPCC, 2014). The value of carbon 

stored can be calculated using estimated social 

costs of carbon, as carried out by Nowak and 

colleagues who estimate that urban trees in the US 

currently store $50.5 billion with an annual 

sequestration of $2 billion (Nowak et al., 2013). 

While trees in all locations store carbon, it is 

important to note that large trees store more 

carbon than small trees (Nowak & Crane, 2002), a 

fact that should be self-evident, but has 

implications on sequestration in urban areas under 

different management and stress regimes.   

 Street trees can grow very large and store large amounts of 

carbon; failure to plan for or manage these trees properly 

can result in stunted growth or other issues that reduce the 

potential for sequestration 

 Because past urban planning practice did not always 

understand the benefits of trees, streets in some 

municipalities offer significant opportunities for planting 

additional trees (e.g. HRM Urban Forest Planning Team, 

2013) 

 Similar to streetscapes, successful planning for and 

management of trees near buildings can result in very good 

habitats for tree growth and subsequent carbon capture 

and sequestration 

 

 Unlike the capture of airborne particulates, natural carbon 

dioxide capture is not dependent on proximity to point 

sources and therefore, the substantial quantity of trees in 

hinterlands (regardless of proximity to urban centres) is 

important to carbon sequestration 

  urban centres) is important to carbon sequestration 

 

 Open parks can offer ideal locations for tree planting 

where trees can grow to their maximum potential, and 

often requiring less maintenance than street- or building-

side trees, which often require pruning to avoid conflicts 

with infrastructure or structures 

  to avoid conflicts with infrastructure or structures 

Table 4.18.1  Description of location dependencies of capturing and storing carbon as an urban forest benefit. Ratings of the relative importance of tree 
location are from 0 (neutral) to 3 (most significant). 

Figure 4.18.1  Near-urban hinterland environments offer vast storage capacity for carbon, but do not offer greater storage capacity on a per-tree basis than 
urban areas. 
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4.19 Provide Employment 

Opportunities 

Trees in all locations provide direct 

employment opportunities from planting to death, 

but the types of employment generated differ 

based on the location of the tree. In urban areas, 

tree-related employment is primarily focused on 

the life-long maintenance of trees, preventing 

conflicts with infrastructure and buildings. Lisbon, 

Portugal, spends $1.9 million annually in various 

expenses and contracts for maintaining trees in the 

urban forest, an investment that nets $4.48 in 

benefits per $1 spent (Soares et al., 2011). Much of 

this money will go towards staff salaries. In 

hinterland environments, jobs generated by trees 

are more often in the care of trees for harvest. In 

Canada, forestry and logging as well as provincial 

forestry jobs (which are typically hinterland-

related) are the primary sectors of employment for 

over 3,000 forestry professionals and technologists 

(Service Canada, 2008a, 2008b). This sector 

generated over $20 billion Canadian (CAD) in 

2014, accounting for approximately 1.2% of 

Canadian gross domestic product (GDP) (Natural 

Resources Canada, 2016). 

Indirectly, trees generate employment 

opportunities where they cause damage (covered 

in sections 5.1, 5.2, and 5.3). Generating these jobs 

may not seem desirable to citizens whose power 

has been interrupted by a fallen tree, but jobs 

related to the prevention and remediation of 

damages caused by trees are important to ensuring 

that our urban areas function as they should.  

  

 Street trees require extensive care throughout their life 

including planting, pruning to avoid conflicts with 

infrastructure and buildings, and eventual professional 

removal 

 Near-building trees require care, but often to a lesser 

degree than street trees; for example, backyard trees may 

propagate naturally (or by homeowners) and require little 

maintenance until they grow to their fully mature size 

 

 Hinterland trees offer numerous employment 

opportunities in the sale of forest products alone, 

generating a significant portion of Canada’s GDP 

  

 

 Like near-building trees, park trees are more likely to have 

propagated naturally and require less maintenance 

throughout their life than street trees 

Table 4.19.1  Description of location dependencies of providing employment opportunities as an urban forest benefit. Ratings of the relative importance of tree 
location are from 0 (neutral) to 3 (most significant). 

Figure 4.18.1  Trees in urban areas require substantial maintenance, 
providing job opportunities. 

Figure 4.19.2  Hinterland environments provide significant employment in 
Canada and the US, with jobs primarily associated with the harvest of 
lumber. 
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4.20 Increase Property Values 

Given the aesthetic appeal of trees, it is 

logical that living and working in well treed areas 

would be more desirable than areas without. This 

desire to live and work in areas with urban canopy 

is reflected in the value of these locations 

including sale and rental prices, and all else being 

equal (crime rates, 

neighbourhood age, 

etc.) neighbourhoods 

with more open space 

correlate with higher 

property values 

(Acharya & Bennett, 

2001). In Portland, 

OR, trees on a 

property for sale 

increased the final sale 

price and reduced the 

time on market 

(Donovan & Butry, 

2010). Similarly, 

residential rental rates 

in Portland, OR, are 

increased by the 

presence of trees on the property, and even more 

so by trees on public rights of way such as street 

trees (Donovan & Butry, 2011). While these 

studies focus on near-building and street trees, 

numerous studies have found that nearby parks 

have a substantial impact on property values 

(Crompton, 2005). Examining the impact of 

different types of parks, those presenting a more 

natural setting (more than 50% treed) had a 

significantly larger impact on property value. 

Commercial property values also benefit 

from visually appealing landscaping including 

trees, a study in Ohio 

finding that good 

aesthetic value and 

building shade from 

trees each add 7% to 

rental rates (Laverne & 

Winson-Geideman, 

2003). Interestingly, the 

same study found that 

properties afforded a 

good visual screen by 

trees, effectively 

obscuring the business 

from public rights of 

way, suffered a 

decreased of 7.5% in 

rental rates, indicating 

that tree placement and 

density are important to property values in a 

commercial setting.   

 According to the research of Donovan & Butry (2011) 

trees in public rights of way are especially effective at 

increasing rental rates 

 Trees adjacent to buildings have been demonstrated to 

raise property values, resulting in higher property sale 

values (Donovan & Butry, 2010) and rental prices 

(Donovan & Butry, 2011) 

 Near-building trees have a more complicated relationship 

with property value as they represent a potential liability to 

prospective owners, and depending on location, may block 

desirable views (Laverne & Winson-Geideman, 2003) 

 

 Given the dominance of trees in the hinterland 

environment, trees are not the same asset they are in urban 

environments, but may still contribute positively to a 

building’s aesthetics and can, presumably, increase 

property values, though likely to a lesser degree 

 

 Parks, especially those with greater than 50% canopy cover, 

increase proximate property values significantly 

Table 4.20.1  Description of location dependencies of increasing property values as an urban forest benefit. Ratings of the relative importance of tree location 
are from 0 (neutral) to 3 (most significant).  

Figure 4.20.1  Tree lined streets increase the property values of nearby homes. 
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4.21 Slow Stormwater Flow 

Trees slow stormwater in three ways: 

physically, by intercepting and holding rainwater in 

their leaves and branches, chemically, by 

transpiring and reducing the overall amount of 

water in the ground (Asadian & Weiler, 2009), and 

indirectly, by increasing soil porosity mechanically 

with root systems (Bartens, Day, Harris, Dove, & 

Wynn, 2008). All pathways are important to 

understanding the benefit that trees provide by 

slowing stormwater flow as the net effect is that 

less stormwater runs over the environment and 

into grey infrastructure. The proportion of water 

intercepted physically by a tree is dependent on 

the rate and total amount of rainfall. Trees are able 

to hold a higher proportion of total rainfall during 

less substantial precipitation events, while higher 

total precipitation and increased winds both 

reduce the overall proportion of rainfall a tree is 

capable of intercepting and retaining. 

Stormwater causes land erosion as raindrops 

impact the land and mobilize soil, carrying it 

downslope. Trees mitigate erosion directly by 

reducing the velocity of incoming rainwater, 

decreasing the amount of disturbed material that is 

carried away (Stovin, Jorgensen, & Clayden, 2008). 

Trees also reduce erosion indirectly through the 

deposition of leaf litter, which is effective at 

preventing the mobilization of soils, though this 

pathway requires that leaf litter be undisturbed, as 

it is on a hinterland forest floor (Seitz & 

Escobedo, 2008) 

Xiao & McPherson (2002) found that trees 

are able to intercept as much as 79% of the rain 

that falls through its canopy in less-severe weather 

events. In Santa Monica, that means that the 

urban forest intercepts approximately 1.6% of 

total precipitation, and avoids approximately 

$110,890 annually in stormwater treatment and 

flood control costs. These benefits are observed 

anywhere there are urban forests, and American 

Forests estimates that trees in urban areas across 

the United States cumulatively save $400 billion 

through stormwater retention, reducing the need 

for grey infrastructure (Lerner & Poole, 1999).   

 Trees planted directly adjacent to streets can significantly 

reduce the amount of rainwater that reaches impermeable 

surfaces and is eventually collected in stormwater 

infrastructure 

 Regardless of the surface covered by a near-building tree’s 

canopy, the stormwater runoff mitigation performed will 

reduce the proportion of water reaching grey infrastructure 

 This environment likely involves a smaller proportion of 

impermeable surfaces that street trees, reducing the runoff 

from the ground 

 

 Stormwater runoff in hinterland environments is unlikely 

to impact grey infrastructure, but soils and sediments 

eroded by runoff cause landscape modifications and may 

pollute waterways 

  cause landscape modifications and may pollute waterways 

 

 Open-space parks that are usually grassy will not cause as 

much runoff as hard surface, but tree cover still intercept a 

proportion of rainfall and reduce total runoff 

Table 4.21.1  Description of location dependencies of slowing stormwater flow as an urban forest benefit. Ratings of the relative importance of tree location 
are from 0 (neutral) to 3 (most significant). 

Figure 4.20.1  Trees covering impermeable surface prevent a proportion 
of stormwater from ever reaching the ground, while trees also reduce the 
proportion of stormwater runoff in other ways as well. 
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4.22 Improve Water Quality 

Improvements to water quality by trees 

largely stem from the slowing of stormwater 

flows, as noted in the previous section. Sanders 

(1986) describes the various ways that the slowing 

of storm flows affect water quality including 

reducing mobilization and runoff of sediments 

and transportation of ground-level particulate 

pollution. Pollutants instead infiltrate the ground 

where trees can perform phytoremediation and 

remove harmful chemicals from the environment. 

The second major benefit to water quality 

from a reduction in stormwater flows is in urban 

environments where combined sewer systems 

carry both wastewater and stormwater to 

treatment facilities. During heavy rain events, 

these systems can exceed the capacity of their 

treatment plants and untreated water, or minimally 

treated, is discharged to a receiving body (Xiao, 

McPherson, Ustin, Grismer, & Simpson, 2000). 

This is the case in Halifax, NS, where a largely 

combined underground infrastructure brings the 

majority of stormwater to facilities primarily 

meant to handle wastewater.  

 Trees adjacent to streets have the best chance to intercept 

rainwater that would otherwise enter stormwater 

infrastructure, and potentially carry pollutants into 

receiving waterbodies 

 Near-building trees are less likely to cover impermeable 

surface than street trees and prevent the same proportion 

of water from entering grey infrastructure, but can 

contribute to pollution capture 

 

 Trees are essential to hinterland environments’ ability to 

retain soils and sediments, that could cause significant 

issues for biota inhabiting waterways if excessive runoff 

occurred 

 

 Similar to near-building trees, park trees will not prevent as 

much grey infrastructure bound runoff, but can contribute 

significantly to pollution capture  

Table 4.22.1  Description of location dependencies of improving water quality as an urban forest benefit. Ratings of the relative importance of tree location 
are from 0 (neutral) to 3 (most significant). 

Figure 4.22.1  Well treed urban environments reduce sediment mobilization and runoff, and prevent stormwater overflows in grey infrastructure systems. 
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4.23 Conserve Biodiversity 

Urbanization of previously naturalized 

environments results in significant modifications 

to species diversity and abundance. The same can 

be said of trees themselves, and other flora and 

fauna that depend on trees during some part of 

their life cycle (Adams, 1994). While some might 

be quick to dismiss urban environments as 

insignificant to biodiversity compared to the 

surrounding hinterlands, this is not the case. 

Kühn, Brandl, & Klotz (2004) found that 

German cities have higher biodiversity of trees 

than rural landscapes. They attributed this to 

human intervention and geological diversity that 

provides greater niche opportunities than the 

hinterland. Of trees in the urban environment, a 

study in Boston demonstrated that street trees 

tend to be larger than park trees, but there was a 

greater diversity of trees and a greater proportion 

of pre-settlement tree species in parks (Welch, 

1994). 

Wildlife also benefits from the diversity of 

trees in urban areas. Some species are drawn to 

urban landscapes because of the mutualist 

opportunities that exist, but seek refuge from the 

built environment when not active, especially in 

parks with a rich diversity and abundance of trees 

(Alvey, 2006). Similar to hinterlands, many species 

prefer to (or exclusively) move between patches 

through corridors of flora, and tree-lined streets 

can provide appropriate corridors between larger 

green spaces such as parks (Ignatieva, Stewart, & 

Meurk, 2010).  

  

 Street tree populations are often comprised of non-

naturalized species that are not represented in the 

hinterland, for better or for worse 

 Well-treed streets form a valuable network for the 

movement of wildlife between natural areas 

 Near building trees are especially valuable if they occur in 

semi-naturalized groupings that provide a greater buffer 

from urban activities; however, this is often not the case 

 

 While growing trees in urban settings allows for increased 

biodiversity, trees in hinterland environments offer the 

ultimate escape from urban landscapes and can host vast 

abundances of native species 

  and can host vast abundances of native species 

 

 Open-space parks are valuable to biodiversity if portions 

are allocated to naturalized settings; the potential density of 

trees may allow for near-hinterland escapes from the urban 

environment 

Table 4.23.1  Description of location dependencies of conserving biodiversity as an urban forest benefit. Ratings of the relative importance of tree location are 
from 0 (neutral) to 3 (most significant). 

Figure 4.22.1  Treed urban parks foster biodiversity through the trees 
planted in it, as well as non-human cohabitants that share the space. 
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4.24 Impart a Sense of Place 

In some urban centres, trees are inextricably 

linked with the identity of that place, as discussed 

in section 4.10 Enhance Tourism. But in other 

urban areas where trees are not so iconic, but a 

part of the everyday landscape, people grow an 

emotional connection to the trees nonetheless as 

they come to define, in part, our concept of home. 

Interviews with residents of Charleston, SC, after 

Hurricane Hugo in 1989, revealed that people 

most frequently (30%) identified natural landscape 

elements as the most special features damaged or 

destroyed, including parks and gardens (13%), and 

street and yard trees (17%) (Hull, Lam, & Vigo, 

1994). Residents reported that their reasons for 

choosing the urban forest as most important 

included that it “evokes positive feelings and 

emotions”, “makes [Charleston] distinctive”, and 

that it is connected to “personal memories” (Hull 

et al., 1994). 

Elmendorf (2008) believes that the 

connection citizens feel to urban nature can be 

used to foster strong communities through 

participatory environmental projects and 

collaborative action. A wealth of information 

agrees that people relate to the natural 

environment in their cities as they develop 

emotional connections to natural urban elements 

world through shared experiences, and these 

elements representing the region’s history 

(Elmendorf, 2008). Empowering people to 

contribute to the natural world around them not 

only offers improvements to green spaces, but to 

social structure as well.   

 Street trees are powerful visual modifiers of the built 

environment and come to be defining features of the 

streets on which people live and work 

 Near-building trees can significantly alter a property’s 

aesthetic, and may hold greater emotional significance than 

any other single trees as residents watch trees grow as their 

own families do at the same time 

 

 

 The hinterland is, by definition in this document, a treed 

environment, but undergoes succession in which 

disturbances are a natural occurrence 

 While the presence of trees defines the environment, the 

vast abundance means that a disturbance affecting even 

hundreds of trees will not change people’s perception of 

the area the same as a similar loss in an urban park 

 

 People often hold significant ties to parks and the 

landscape they grow to know 

 The attachment to park trees was recently demonstrated 

when the municipality cut down large, old trees in the 

Halifax Common for infrastructure upgrades, a move 

contested fiercely by many citizens (Bundale, 2014) 

Table 4.24.1  Description of location dependencies of imparting a sense of place as an urban forest benefit. Ratings of the relative importance of tree location 
are from 0 (neutral) to 3 (most significant). 

Figure 4.24.1  Urban spaces can come to be defined by the natural 
elements that occupy them. 
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4.25 Contribute to a Sense of 

Wellbeing 

Whether walking down the street, picnicking 

in the park, or taking a hike in the hinterland, 

everyday experiences with nature improve 

humans’ psychological and physiological health, as 

discussed above, and contribute to an overall 

sense of well-being. Chiesura (2004) studied this 

phenomenon, finding that everyday experiences 

with nature provided restorative, spiritual, and 

amenity needs. The paper summarizes that “urban 

nature fulfils important immaterial and non-

consumptive human needs” such as “Freedom, 

Unity with nature, and Happiness…along with 

beauty and silence” (Chiesura, 2004). This is 

summarized succinctly by Duinker et al. (2015) 

who state that “the more that people can 

experience nature, the better they feel, 

emotionally, mentally, and physically.”  

  

 Street trees offer everyday experiences with nature as 

people commute to work, look out from windows, and 

through other daily experiences with roads  

 Near-building trees provide an experience with nature in 

one’s backyard, looking out the office window, window 

shopping, and more 

 

 While hinterlands may not be as readily accessible as urban 

parks, many people make use of the landscape throughout 

the year 

 Hinterlands offer features valued by people that are not 

available in urban environments such as “raw nature” and 

“naturally functioning forest” (Sinclair et al., 2014) 

  available in urban environments such as “raw nature” and 

 

 Park trees offer the opportunity, if planted densely enough, 

for an accessible, mid-urban break from the urban 

landscape and a small glimpse at naturalized environments  

Table 4.25.1  Description of location dependencies of contributing to a sense of wellbeing as an urban forest benefit. Ratings of the relative importance of tree 
location are from 0 (neutral) to 3 (most significant). 

Figure 4.25.1  Being in and around nature calms, heals, and improves the mood of those who experience it. 
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5 Disamenities of the Urban Forest

In the 11 sub-sections below, I analyze the 

disamenities of the urban forest in the same way I 

explored benefits above. The choice of language, 

to use ‘disamenity’ rather than ‘disadvantage’, is 

intentional and carefully considered. Whereas 

‘benefit’ tidily summarizes all of the good things 

that may come from urban forests, the other side 

of the equation is not so easily defined. Some of 

the qualities of the urban forest listed in this 

section pertain to risks, while others are necessary 

expenses involved in the maintenance of green 

infrastructure. Furthermore, the degree of 

unpleasantness or inconvenience associated with 

the urban forest is highly subjective. This is best 

exemplified by the casting of shadows which is an 

urban forest benefit to some (4.5 Provide Shade), 

while it is an inconvenience to others (5.6 Increase 

Shade). It seems inappropriate then to use the 

word ‘disadvantage’ to describe something that, to 

many, is not disadvantageous.  

‘Disamenity’ refers to “the unpleasant quality 

or character of something” (Oxford Dictionaries, 

2016) and can include disadvantages. The word is 

used extensively in urban planning to mean the 

opposite of amenity and can refer to any feature 

that makes an area or interaction, to at least some 

people, undesirable. Undesirable qualities may 

involve any of the senses such as sight (unsightly 

views) or smell (e.g. Hite, Chern, Hitzhusen, & 

Randall, 2001; Ladenburg & Dubgaard, 2007). 

Therefore, as a significant component of urban 

landscapes that involve a high degree of 

subjectivity, and that deliver a wide range of 

benefits but also provide negative experiences to 

some under different circumstances, ‘disamenities’ 

best defines the less desirable qualities of the 

urban forest. 

Disamenities within this section will be 

presented in the same manner as the benefits of 

the urban forest. Selected literature will be used to 

support the inclusion of each and an attempt 

made to determine the importance of relative 

location. Where possible, this rating was 

supported with literature, although where there are 

gaps in the literature, logical reasoning and 

common sense were required. 

The following list of disamenities is adapted 

from Duinker et al. (2015) who present a 

paragraph-form list of ways in which “trees can be 

detrimental to urban dwellers”. For the purposes 

of this paper, this list has been separated into 

discreet categories of potential impacts, and 

presented in no particular order except to attempt 

to group similar disamenities (e.g. 1-4 are related 

to infrastructure or the built environment). The 

sorting of these disamenities does not imply a 

ranking of importance or value judgement of any 

kind on my part. This is not intended to be a 

comprehensive list of all negative aspects of the 

urban forest, nor to represent the full nuance of a 

single disamenity. As research continues into the 

values of urban forests, it is important that 

research also continue into the risks and 

detriments of urban forests, and any location 

dependencies that might guide future urban 

planning. 
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5.1 Conflict with Powerlines 

In an effort to keep powerlines out of reach 

and out of the way, they have traditionally been 

mounted on power poles high up, but this creates 

conflict with tree canopies that occupy the same 

space. Because of this, falling trees and tree limbs 

are a primary cause of power outages in the 

developed world (Campbell, 2012). In the United 

States alone, power outages (from all causes) cost 

the economy $20-50 billion annually in direct 

(repairs) and indirect (losses to economic activity) 

expenses (Campbell, 2012).  

In urban areas, the solution to tree-powerline 

conflicts is two-fold: deciding what tree is planted 

and where based on overhead infrastructure, and 

pruning regimes that maintain tree clearance from 

powerlines. The first approach is often called 

“right tree right place” and typically advocates 

planting shorter tree and bush species under 

powerlines with the assumption that they will 

never grow tall enough to interfere with power 

delivery (Most & Weissman, 2012). This strategy is 

often favoured by power utilities who may share 

or own the financial burden of tree pruning (e.g. 

NSPI, 2016). The second approach involves 

standards for clearance distances based on wire 

type, i.e. wires that carry stronger currents require 

greater clearances from potential hazards 

(Campbell, 2012).  

Unlike urban areas, hinterland trees grow 

wherever opportunities are available and do not 

respect ‘right tree right place’ rules. This can cause 

conflict with the immense power transmission 

towers that cross hinterlands to bring electricity 

between urban centres and to rural users. The 

usual method of managing this conflict is reduce 

vegetation height using cutting machines and 

herbicides, leaving the corridors devoid of tall 

trees with only low-level brush (Luken, Hinton, & 

Baker, 1991). This clearing must be done 

repeatedly as tree seeds naturally find their way to 

the corridors. These corridors divide the land 

when they traverse forests, creating fragmentation 

that can impede certain species movement, and 

providing corridors for the movement of other, 

often undesirable, species (Luken et al., 1991).  

Figure 5.1.1  Often substantial electrical systems occupy urban 
environments, requiring planning to ensure no conflicts occur with other 

infrastructure, trees included. 

Figure 5.1.2  Trees growing up under powerlines require pruning to ensure that they do not interfere with utility delivery 
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 Streets are the most contested space between trees and 

powerlines 

 The conflict between the two can be managed through 

regular pruning or ‘right tree right place’ planning 

 Powerlines can be buried in new and existing developments 

to avoid future conflicts with trees 

 Near-building trees can interfere with services lines feeding 

individual buildings, causing single-building outages 

 Pruning or ‘right tree right place’ planning can be utilized 

to minimize trees’ impacts on aerial service wires 

 House-power pole connection can be buried on new and 

existing properties to avoid future conflicts with trees 

 

 Though trees have the potential to interfere with 

transmission lines in hinterlands, they are often managed 

very aggressively through clearcutting to prevent conflicts 

 The more significant impact in the hinterland is the effect 

this clearing has on the environment, creating habitat 

fragmentation and corridors 

  this clearing has on the environment, creating habitat 

 

 Powerlines should not cross over urban parks, and 

therefore no conflict should exist 

Table 5.1.1  Description of location dependencies of conflicts with powerlines as an urban forest disamenity. Ratings of the relative disamenity of tree location 
are from 0 (neutral) to -3 (most significant). 

Figure 5.1.3  Even in hinterlands, trees and powerlines can conflict. Here, trees are removed entirely to prevent interference with high-voltage transmission lines. 
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5.2 Conflict with Underground 

Infrastructure 

Underground pipes carry water into buildings 

and wastewater away from buildings. If these 

pipes travel near tree roots, there is the possibility 

that the two might conflict. Tree roots can 

infiltrate pipes and are the reported cause of over 

50% of sewer blockages in the United States 

(Randrup, McPherson, & Costello, 2001b). It is 

important to note that tree roots only infiltrate 

pipes that are leaking into the environment, 

especially older systems made of vitrified clay, 

brick, or other materials that are deteriorating.  

Solutions to the problem include not planting 

trees near underground infrastructure, performing 

regular root maintenance to prevent conflict, or 

replacing old underground systems that are likely 

to be leaking. The first solution would prevent 

many properties in North America from having 

trees, and would require removal of trees from 

many as well. Performing root maintenance 

requires either exposing roots and trimming them 

to avoid conflict, or using in-pipe trimmers to 

prevent blockages. This is costly and is usually 

required annually to ensure roots remain clear 

(Randrup et al., 2001b). Replacing pipes with 

newer systems that are less likely to leak is a long-

term fix, but also costly, and because most 

interference takes place with service connections 

on private property, these expenses are usually the 

responsibility of property owners.  

 Street tree roots can interfere with main pipes traveling the 

length of the street or service pipes that join individual 

buildings to the system 

 Near-building trees, if situated along the path of service 

lines, can grow roots into leaky pipes and cause blockages 

and exacerbate leaks 

 

 Underground infrastructure does not typically traverse 

hinterland environments and therefore trees in hinterlands 

do not typically pose a risk  

 

 Underground infrastructure does not typically cross urban 

parks except to service park amenities 

Table 5.2.1  Description of location dependencies of conflicts with powerlines as an urban forest disamenity. Ratings are: 0 (insignificant), -1 (somewhat 
significant), -2 (significant), and -3 (very significant). 

Figure 5.2.1  Mature trees increase the complexity of adding underground infrastructure for a project in Halifax, NS, where powerlines are moved 
underground. Tree roots may eventually interfere with electrical delivery. 
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5.3 Conflict with Sidewalks & Roads 

Trees that grow near public infrastructure can 

cause damage to sidewalks, curbs, and roads 

through lifting and cracking (Randrup, 

McPherson, & Costello, 2001a). Lifting occurs 

when tree roots grow under solid surfaces, such as 

sidewalk pavement, and increase in diameter over 

time, causing a lifting of the above surface (Day, 

1991). This is the primary cause of $70 million 

spent annually in Californian cities due to tree root 

and infrastructure conflict, the remainder spent on 

damages to curbs, roadways, and legal costs due to 

trip and fall lawsuits (McPherson, 2000).  

These conflicts can be mitigated through root 

pruning and the use of root barriers (McPherson, 

2000). Root pruning requires regular interventions 

as roots regrow, while barriers that limit root 

growth can severely limit the growth potential for 

trees and can cause stunted growth and early 

failure (McPherson, 2000).   

 Street trees are most likely to impact sidewalks and roads to 

which they are directly adjacent 

 Due to very small setbacks between buildings and roads, it 

is possible that trees in this location might affect sidewalks 

or roads, but less likely than street trees 

 

 This risk is not relevant to this location as even hinterland 

parks are rarely paved 

 

 Park trees may cause damage to park infrastructure such as 

paths and paved surfaces (e.g. sports courts); due to the 

limited use of these structures in parks, this risk is likely 

substantially less than street trees pose to roads and 

sidewalks 

Table 5.3.1  Description of location dependencies of conflicts with powerlines as an urban forest disamenity. Ratings of the relative disamenity of tree location 
are from 0 (neutral) to -3 (most significant). 

Figure 5.3.1  A sidewalk is lifted by roots that increase in girth over 
time. 

Figure 5.3.2  This tree's roots may cause lifting or destruction of the 
sidewalk or road, but also may pose a risk to traffic as it slants toward 
the road, potentially impeding traffic. 
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5.4 Risk to Buildings 

Trees pose a risk to buildings through at least 

two mechanisms, structural damage and the risk of 

fire. The risk of structural damage can be further 

separated into potential damage from trees tipping 

over onto structures, falling limbs damaging 

structures, and roots causing damage to structures’ 

foundations. Risk of fire includes both the 

potential for trees to spread fire between 

buildings, and the risk of forest fire endangering 

houses at the urban-hinterland interface. 

Trees regularly lose limbs, especially during 

extreme wind events. Anywhere trees closely 

neighbour buildings, lost limbs have the potential 

to fall on and damage the building. These risks can 

be mitigated, though not completely avoided, by 

regular inspection and care by certified arborists 

who can perform preventative maintenance 

(Johnson, 1999). In the most severe of storms, 

trees may become uprooted and tip onto a 

structure. This is more difficult to predict and plan 

for, especially in areas where such storms are 

uncommon (e.g. Halifax, NS). A less obvious 

form of structural damage caused by trees is 

subsidence under structures that may cause issues 

with foundations (Day, 1991). If a tree’s roots are 

able to grow under a foundation, as they absorb 

water, soil mass decreases and subsides. Concrete 

foundations, especially those that are old or poorly 

made, may collapse into the dead space below, or 

slowly sink in certain places. This issue is 

especially relevant for buildings with shallow 

foundations that sit above the normal tree root 

zone, or that are established on top of existing 

roots (Overbeke, 2008). This issue can be 

mitigated by proper planning of construction in 

close proximity to trees, and the use of root 

blocking materials in new or old construction. 

In urban areas with very little space between 

buildings, one might imagine trees as a stepping 

stone for the spread of fire between buildings. 

While this is certainly possible and homeowners 

are worried about the risk (Lohr, Pearson-Mims, 

Tarnai, & Dillman, 2004), no information could 

be found about past occurrences of this 

phenomenon, or actual risks involved and more 

research is needed (Mell, Manzello, Maranghides, 

Butry, & Rehm, 2010). A more common problem 

is at the wildland-urban interface (WUI) where 

naturally (or otherwise) occurring forest fires can 

endanger properties at the edge of urban 

environments. WUI fires are becoming more 

frequent with a changing climate and are causing 

more damage than before (Brenkert–Smith, 

Champ, & Flores, 2006). Because of the increasing 

risk to human life, more public funds are spent on 

combatting these fires than any other forest fires 

in the United States. After catastrophes that claim 

human life or destroy substantial private property, 

such as the fires on the outskirts of Melbourne, 

Australia, in 2009, WUI residents distrust of near-

property trees increases and may take action 

including the removal of vegetation from their 

property (Kirkpatrick, Davison, & Daniels, 2013). 

Unfortunately, while most people understand that 

living at the WUI includes greater risk of damage 

from fire, even national catastrophies and 

education about the true risks are not enough to 

influence many to adopt risk mitigation strategies 

and technologies that may be costly but effective 

(Benkert–Smith et al., 2006).   

 Due to small setbacks from the street, street trees may pose 

a physical threat to buildings through limb loss or tipping 

 Near-building trees pose the most significant risk to 

buildings from physical and fire related threats 

 

 The risk from forest fires at the WUI is extremely 

significant and is responsible yearly for the loss of life and 

destruction of property around the world 

 

 Except for park structures, buildings are not usually 

affected by threats from urban park trees 

Table 5.4.1  Description of location dependencies of risk to buildings as an urban forest disamenity. Ratings of the relative disamenity of tree location are 
from 0 (neutral) to -3 (most significant). 
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5.5 Risk to Health 

Pollen dispersion by trees causes health issues 

for those who suffer from seasonal allergies and 

asthma, especially where high densities of prolific 

pollen bearers are planted (Cariñanos & Casares-

Porcel, 2011). Even if allergy sufferers avoid living 

near parks or other high concentrations of trees, 

even gentle winds can carry pollen great distances 

(D’Amato et al., 2007). The allergenicity of trees 

(propensity of a tree to incite allergic reactions) 

has been studied (e.g. Cariñanos, Adinolfi, Díaz de 

la Guardia, De Linares, & Casares-Porcel, 2016) 

and this information could be used to avoid the 

worst offenders in urban forest planning, but this 

would eliminate many trees common to North 

American streets and would likely be overly 

restrictive. Seasonal allergy sufferers will likely 

have to resort to means other than avoiding trees 

to treat their symptoms (e.g. antihistamines). 

Further research has examined the link between 

the presence of trees and sensitization to allergens 

such as pollen, i.e. does the presence of trees cause 

a person to develop seasonal allergies. While some 

studies have indicated an association between the 

presence of tree pollen in the urban environment 

and allergic sensitization in youth (e.g. Lovasi et 

al., 2013), not all research supports this finding 

(e.g. Fuertes et al., 2014) and more work is 

necessary to conclusively state a relationship either 

way. 

Previously, trees ability to clean the air 

through the interception of airborne particulate 

matter was described as a benefit of urban forests 

in section 4.12 Clean the Air. Recent research has 

found that while this remains true, dense canopies 

over roads may also trap air pollutants and 

increase environmental exposure at ground level 

(Vos, Maiheu, Vankerkom, & Janssen, 2013). 

Similarly, reduced wind speeds caused by dense 

canopies are unable to disperse pollutants as 

effectively as in barren urban landscapes (e.g. 

Gromke, 2011). However, with all the complex 

variables affecting pollution mitigation and 

dispersion, Vos et al. (2013) recognize that more 

research is needed to better model the wind-tree-

pollution interaction.  

 Pollen from street trees will affect allergy sufferers in the 

same way as trees in any other urban locale 

 The relationship between street trees and reduced pollutant 

dispersion does not seem clear enough at this time 

 Pollen from near-building trees will affect allergy sufferers 

in the same way as trees in any other urban locale 

 

 The vast numbers of trees in urban hinterlands may 

contribute significantly to pollen counts, and winds can 

carry pollen over great distances 

 

 Pollen from park trees will affect allergy sufferers in the 

same way as trees in any other urban locale, though it is 

possible that well-treed parks may contribute more to the 

atmospheric pollen load 

Table 5.5.1  Description of location dependencies of risk to health as an urban forest disamenity. Ratings of the relative disamenity of tree location are from 0 
(neutral) to -3 (most significant). 

Figure 5.4.1  A flowering linden tree releases copious pollen into the air, 
potentially causing allergic reactions in nearby allergy sufferers. 
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5.6 Increase Shade 

Explained as a benefit in section 4.5 Provide 

Shade, in some contexts, shade can be seen as 

undesirable. Whereas many people would take 

pleasure from a shady backyard in which to escape 

the sun, or shady sidewalks that provide 

protection from UVR, others would prefer full 

sun. For a gardener, the shade provided by a 

neighbour’s mature tree may be an annoyance as 

they are unable to grow sun-loving plants. This is 

especially important when considering people of 

different cultural backgrounds who incorporate 

nature into their environment in different ways 

(Fraser & Kenney, 2000). 

A secondary benefit of the shade produced 

by trees is the cooling effect on nearby buildings 

(section 4.7 Reduce Energy Costs (Direct)). This 

shading, in addition to providing a wind-break 

during winter months, can save homeowners 

money on summer cooling and winter heating. 

Trees do continue to cast a shadow during winter 

months, however, and by reducing solar radiation 

on a structure, may increase artificial heating needs 

(Nowak & Dwyer, 2007). However, deciduous 

trees cast less shadow in the winter and strategic 

planting can maximize summer cooling benefits 

while minimizing winter shading (e.g. not planting 

directly south of a building wall), resulting in a 

significant net benefit for energy reduction 

considering all seasons (Heisler, 1986). To this 

point, it should be noted that poorly located 

evergreen trees could provide significant shade in 

the winter and may change the balance of energy 

savings.  

 Street trees that block sun may decrease enjoyment of the 

outdoors for those who like to recreate on sidewalks in full 

sun 

 Near-building trees that obstruct sun may decrease 

backyard recreational enjoyment and reduce opportunities 

for gardening 

 Poorly-situated near-building trees may offset summer 

energy savings by increasing heating demand in winter 

 

 Recreationalists in the hinterland should understand that in 

the majority of these environments, shade is dominant and 

that it would be unreasonable to expect anything else 

  

 

 Shade from park trees may decrease some people’s 

enjoyment of a park through either recreational activities, 

or by decreasing opportunities for community gardening 

 Shade from park trees may decrease some people’s 

Table 5.6.1  Description of location dependencies of increased shade as an urban forest disamenity. Ratings of the relative disamenity of tree location are from 
0 (neutral) to -3 (most significant). 

Figure 5.6.1  Some park users would value the escape from the sun provided by these trees, while other recreationalists might prefer unimpeded sunlight for its 
warmth and the ability to tan. 
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5.7 Increase Taxes 

As discussed in section 4.20 Increase 

Property Values, street, private, and park trees are 

all associated with higher property values (with 

some caveats on location and size). Research has 

found that the proportion of tree cover correlates 

not only positively with socioeconomic status, but 

negatively with neighbourhood proportion of 

visible minorities (Landry & Chakraborty, 2009; 

Pham, Apparicio, Séguin, Landry, & Gagnon, 

2012). While the solution to righting past 

environment injustices should be as simple as 

planting more trees (e.g. Anguelovski, 2013), 

reality is likely more complicated because of the 

relationship between property value and green 

infrastructure. A highly conservative model of 

property tax increases due to trees (in 1992 USD) 

estimates that property taxes increase a cumulative 

$1.5 billion annually for the 62 million detached 

homes in the US ($25/house) (Dwyer, 

McPherson, Schroeder, & Rowntree, 1992). An 

aggressive planting program in marginalized 

neighbourhoods would result in increased taxes 

and property desirability, and over time, may 

eventually result in gentrification and displacement 

of the original residents (Wolch et al., 2014). 

Efforts to green these neighbourhoods must be 

taken with a strategic plan that includes 

sustainability policies that protect the people who 

live in these communities from displacement, 

while striving toward equitable distribution of 

public green resources.  

 Street trees have a very strong relationship with property 

values, and therefore, public investment here will 

significantly affect tax rates 

 The relationship between near-building trees and property 

values is more complex (see section 4.20 Increase property 

values), and residents can control trees on their own 

property, including the ability to remove them to avoid the 

increased tax burden 

 

 Though the dominant landscape regime of the hinterland 

is forest, a well-landscaped property could conceivably 

receive higher property valuation, and therefore be subject 

to increased taxes 

 

 Attractive parks have a strong relationship with nearby 

property values, and the addition of parks or trees to 

existing parks will significantly affect nearby tax rates  

Table 5.7.1  Description of location dependencies of increased taxes as an urban forest disamenity. Ratings of the relative disamenity of tree location are from 
0 (neutral) to -3 (most significant). 

Figure 5.7.1  The increase in property values caused by trees both on public and private property causes a corresponding increase in property taxes, undesirable 
to many. 
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5.8 Create Debris 

The debris generated seasonally by trees 

includes leaves and seeds, and is often thought of 

as a nuisance because of the time required of 

homeowners to rake leaves, or the incredible 

volumes of seeds (e.g. horse chestnuts) that may 

drop on a lawn. However, management of debris 

can be costly to both public and private budgets.  

Trees near buildings may deposit their leaves 

and seeds on rooftops where they can be washed 

into gutters and downspouts. While this may 

initially seem to be a nuisance by homeowners, 

failure to address the issue can result in costly 

repairs if blockages become extreme (Dupuis & 

Longchamps, n.d.)  

On a municipal scale, the cleanup of seasonal 

tree debris is handled by street-sweeping vehicles 

that vacuum up debris that accumulates on the 

roadway and especially in the street gutters. 

Because of the relative ease of cleanup, 

McPherson et al. (2002) estimate it costs 

approximately 14-25% as much as pruning costs 

averaged over the tree’s life span. If seasonal 

debris is not collected, it can obstruct stormwater 

collection systems and cause costly, localized 

flooding. 

If left in street gutters, tree leaves can leach 

nitrogen and phosphorous into the environment 

(Cowen & Lee, 1973; Olajire & Olanipekun, 

2000), especially if left to decay over long periods 

of time (Hobbie, Baker, Buyarski, Nidzgorski, & 

Finlay, 2013). This can have significant 

implications for waterways, especially for cities 

discharging storm runoff into inland waterways 

where anthropogenic eutrophication may already 

be a concern (Schindler & Fee, 1974). 

  

 Debris from street trees is most likely of all tree locations 

to collect in the streets where municipal intervention is 

required, and potential blockages of stormwater 

infrastructure may occur 

 Debris from near-building trees is like to require collection 

by the property owner, but is less likely to create blockages 

in stormwater infrastructure 

 

 Debris from hinterland trees is most likely to not require 

collection, but to naturally decompose and recycle 

nutrients back into the environment 

 

 Debris from some park trees may blow onto roads, but 

much of it will stay in place, either collecting naturally in 

wooded areas, or requiring collection by grounds-keeping 

staff 

Table 5.8.1  Description of location dependencies of annul debris as an urban forest disamenity. Ratings of the relative disamenity of tree location are from 0 
(neutral) to -3 (most significant). 
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5.9 Increase Management Costs 

Trees in urban environments require 

management throughout their life. The types of 

management required include, but are not limited 

to: planting, irrigation, pruning, pest control, 

annual debris management, tree removal and 

disposal, and stump removal (McPherson et al., 

2002). These costs may be incurred by private or 

public entities, and most expenses recur 

throughout the tree’s life (Nowak & Dwyer, 2007). 

Therefore, management costs increase with 

greater tree populations in the urban environment.  

Types of management interventions required 

are sometimes dependent on the location of the 

tree itself. For example, street trees are usually 

planted at caliper size (requiring equipment), may 

require irrigation for the first years in its new 

location, require regular pruning to avoid conflicts 

with infrastructure, shed its leaves into the 

roadway where it may block storm drains, and 

must be professionally removed to avoid damage 

to nearby infrastructure and buildings. On the 

other hand, a park tree may propagate naturally, 

never need pruning attention, and die naturally in 

place. Because not all trees require the same level 

of management, not all trees incur the same costs 

over their lifetime.   

 Street trees require the most maintenance because of the 

nature of their location and the potential for the tree to 

affect public and private infrastructure and property 

 Some near-building trees will incur high management 

costs, for example, if the tree is near service wires or 

overhangs a roof; others, less proximal backyard trees for 

example, may require very little 

 

 Hinterland trees may require management to avoid 

conflicts with hinterland infrastructure such as 

transmission powerlines, back-country roads, etc.; 

management is usually in the form of removal (rather than 

pruning) due to the natural abundance of trees 

  transmission powerlines, back-country roads, etc.; 

 

 Park trees are likely to require management for risks to 

human health if they grow near park infrastructure, and 

may require manual planting 

Table 5.9.1  Description of location dependencies of increased management costs as an urban forest disamenity. Ratings of the relative disamenity of tree 
location are from 0 (neutral) to -3 (most significant). 

Figure 5.9.1  A fallen tree limb requires careful removal by skilled crews, increasing management costs for the tree owner, in this case, the municipality. 
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5.10 Create Habitat for Undesirable 

Wildlife 

As humans have developed urban areas to 

meet specific human wants and needs, animals 

have adapted to exist or even thrive in these 

environments (Clucas & Marzluff, 2011). This can 

result in mutually beneficial arrangements with 

positive interactions between species, such as 

swans kept in urban parks and sheltered in the 

winter. The swans receive 

food, shelter, and care, while 

humans benefit from 

positive experiences with 

nature and hopefully an 

increased appreciation of the 

natural world. While not all 

species that share our urban 

environments elicit purely 

positive interactions, most 

urban cohabitants exist 

relatively at peace with 

human residents (Clucas & 

Marzluff, 2011). Where the 

relationship between humans and other animals 

becomes troublesome is when a species is deemed 

a nuisance or pest. While species deemed 

nuisances may not have discernable impacts on 

humans, the types of interactions between species 

and social norms determine what we perceive as 

pests, and is highly subjective (Lyytimäki et al., 

2008). While one person may feel that squirrels are 

a welcomed resident of the urban forest, their 

neighbour may be pelted daily with nuts by 

squirrels and may therefore see them as a threat. 

In fact, the relationship between humans and 

wildlife in urban environments more commonly 

results in harm to the wildlife attempting to 

cohabitate (Clucas & Marzluff, 2011). Human 

behaviours and urban living causes problems for 

other animals through degradation of diets, 

modification of migratory patterns in birds, habitat 

loss and more.  

Adversarial interactions between humans and 

other animals caused by aggression towards 

humans is less common, but 

can result in endangerment 

of human life. Various 

cohabitants, but especially 

raccoons, can carry rabies 

and infect humans through a 

bite (Clucas & Marzluff, 

2011). At the WUI, and 

sometimes in urban cores 

where green corridors allow 

free wildlife movement, 

humans can encounter a 

wide variety of potentially 

dangerous animals that may 

typically avoid human settlements. Such 

encounters may involve bears (Baruch-Mordo, 

Breck, Wilson, & Theobald, 2008), coyotes 

(Howell, 1982), cougars (Thornton & Quinn, 

2009), and more. Encounters with many of these 

species are becoming more frequent as human 

settlements expand, claiming new territory from 

the hinterland that was previously wild habitat. 

While these animals and many more are capable of 

significant harm to humans, more often than not, 

human-wildlife encounters end poorly for wildlife 

(e.g. Friebel & Jodice, 2009).   

 Street trees’ typically linear arrangement does not make 

them appealing to many species, but may still host or feed 

nuisance animals 

 Similar to street trees, unless planted in dense clumps, 

these trees are not appealing to many species as habitat 

 

 The WUI is where dangerous interactions between 

humans and other animals are most likely to occur 

 

 Whereas parks sometimes host naturalized areas, more 

animals will find an acceptable home in this environment, 

potentially drawing larger nuisance species 

Table 5.10.1  Description of location dependencies of creating habitat for undesirable wildlife as an urban forest disamenity. Ratings of the relative 
disamenity of tree location are from 0 (neutral) to -3 (most significant). 

Figure 5.10.1  Urban cohabitants like this raccoon find well-treed 
urban environments more appealing. 
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5.11 Perception of Danger 

While research has shown that trees in urban 

landscapes promote community safety and are 

associated with lower crime rates (see section 4.4 

Enhance Community Safety), people’s perception 

of danger differs, feeling more weary of areas with 

increased vegetation (Nasar & Fisher, 1993). 

Nasar et al. (1993) explain that this increased fear 

of danger comes from trees, shrubs, walls, and 

other landscaping elements creating the 

perception of increased concealment opportunities 

for perpetrators, and reduced opportunities for 

escape from threatening situations. This fear 

affects attendance to urban woodland parks where 

elderly recreational users in particular expressed 

that they fear being hassled or attacked, and that 

seclusion might prevent them from hailing the 

assistance of others (Jorgensen & Anthopoulou, 

2007). This fear also extended to the possibility 

that they might become injured due to frailty, and 

would not be able to get assistance. 

Regardless of research showing that increased 

vegetation is linked with lower levels of aggression 

and violence (Kuo & Sullivan, 2001a) or that 

inner-city residents feel safer with more vegetation 

near their dwellings (Kuo, Bacaicoa, et al., 1998), 

the fear of crime may be a self-fulfilling problem. 

The fear of crime in an area, whether through 

reputation or perception of danger from landscape 

elements, can lead to reduced usage that further 

promotes the perception of danger (Miethe, 1995).  

 

 Street trees tend to be maintained to ensure visibility by 

removing lower limbs that obscure view planes, reducing 

the likelihood that potential concealment should be an 

issue 

 Street trees can block light from reaching the ground, from 

houses, street lights, or natural light, and may contribute to 

an increased sense of danger 

 Near-building trees may also block light from reaching the 

ground, but are not necessarily maintained to ensure 

unobstructed views, including the use of large shrubs and 

small shrubby trees 

 These types of landscape elements have been found to 

increase the perception of danger (Nasar et al., 1993) 

 

 The fear of areas with high opportunities for concealment 

is mirrored in studies of the hinterland environment 

(Herzog & Kutzli, 2002) 

 While the potential for concealment may be extremely high 

in hinterlands, users seem to fear other humans very little 

as they are willing to sleep in a cloth tent with little to no 

protection 

 It is possible that fear of other humans, and of experiences 

with wildlife, might discourage would-be users of the 

environment  

  

 

 As with near-building trees, landscape elements that 

obstruct views increase the perception of danger 

 The contribution of trees to this fear will depend on what 

kinds of trees are used, how many, where they are in 

relation to other park features, and how they are 

maintained 

 In the worst-case scenario, a park dominated by shrubby 

growth may cause significant fear in would-be users, and 

might see reduced use during the day and no use at night 

Table 5.11.1  Description of location dependencies of the perception of increased danger as an urban forest disamenity. Ratings of the relative disamenity of 
tree location are from 0 (neutral) to -3 (most significant). 

Figure 5.11.1  The potential for animals perceived to be dangerous at 
the UHI increases the perception of danger in hinterland environments. 
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6 Summary of Urban Forest Benefits & Disamenities

A summary of findings is presented in two 

tables and colour-coded to clearly indicate trends 

in location dependencies across single benefits and 

disamenities. The values presented in each table 

are from the above sections (4 & 5) and explained 

in greater detail under their respective sub-

headings.  

6.1 Location and Benefits 

The results of location dependencies for the 

various benefits of the urban forest are 

summarized in Table 6.1.1. The colour coding is 

intended to assist in visual identification of trends 

in location dependencies between locations and 

values. 

By roads was consistently rated the most 

important, or one of the most important places 

for trees in urban environments with 19 of 25 

location categories receiving a rating of 3. None of 

the benefits within this category received a rating 

of 0. Near buildings received the second highest 

ratings, with 12 benefits receiving a score of 3, and 

no ratings of 0. Of the urban environments, parks 

received the lowest scores, also receiving 12 

ratings of 3, but also receiving three scores of 0 

due to the lack of benefits conferred to 

Table 6.1.1  Summary of 25 benefits of the urban forest and ratings assigned to the importance of trees in each of four locations. 

 
By Roads 

Near 
Buildings In Parks 

In 
Hinterlands 

4.1 Aesthetic beauty 3 3 2 2 

4.2 Conserve fuel 3 2 0 0 

4.3 Life of infrastructure 3 1 0 0 

4.4 Community safety 3 2 1 0 

4.5 Shade 3 3 3 1 

4.6 Cool the city 3 2 2 1 

4.7 Energy costs (direct) 2 3 1 0 

4.8 Energy costs (indirect) 3 3 2 1 

4.9 Business appeal  3 3 3 0 

4.10 Enhance tourism 1 1 2 3 

4.11 Diverse foods 1 2 3 2 

4.12 Clean air  3 3 3 1 

4.13 Health and healing 3 3 3 3 

4.14 Road safety 3 1 0 0 

4.15 Recreation opportunities 2 2 3 3 

4.16 Learning opportunities 3 3 3 3 

4.17 Enhances learning 3 3 3 1 

4.18 Carbon capture 3 3 3 3 

4.19 Employment  2 1 1 3 

4.20 Property values 3 2 3 1 

4.21 Stormwater flow 3 2 2 1 

4.22 Water quality 3 2 1 2 

4.23 Biodiversity 2 1 2 3 

4.24 Sense of place 3 3 3 2 

4.25 Sense of well-being 3 3 3 3 
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infrastructure and hard surfaces in parks. 

Hinterlands received eight ratings of 3 and six 

ratings of 0, giving it the lowest scores overall. 

Given that the list of benefits was specifically 

developed around the concept of benefits to the 

urban environment, it is not surprising that the 

hinterland was, in aggregate, rated lowest. But 

those low ratings underscore the 

anthropocentricity of this benefits list. Of all 25 

benefits, arguably only three (slow stormwater 

flow, improve water quality and conserve 

biodiversity) do not pertain to benefitting only 

humans in some way, or solving a problem of 

anthropogenic origin. 

It might also not be surprising to find that 

street trees are rated highly so frequently 

considering they mitigate many of the problems 

created (or contributed to significantly) by and on 

urban roads. This includes the urban heat island 

effect, unsafe driver behaviour, stormwater runoff 

issues, and more. In contrast, parks are typically 

greener environments, and while the addition of 

trees adds value in many ways, there are fewer 

built-infrastructure problems to address in these 

areas. 

Parks receive three ratings of 0 for 

conserving fuel, prolonging the life of 

infrastructure, and increasing road safety. These 

three benefits are highly skewed toward the road 

however, and any comparison that includes them 

will favour the road environment for benefits. 

Removing these from the average score with that 

understanding would increase favour for park 

trees, but would not accurately represent reality as 

some of the most lauded benefits of the urban 

forest are in the street-side environment.   

Figure 6.1.1  Trees near streets provide the most benefits of all categories considered. 
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6.2 Location and Disamenities 

The results of location dependencies for the 

various benefits of the urban forest are 

summarized in Table 6.2.1. The colour coding is 

intended to assist in visual identification of trends 

in location dependencies between locations and 

values.  

By roads was rated the most disadvantageous 

location for trees, receiving a rating of -3 in seven 

of 11 disamenities and no ratings of 0. Near 

buildings received the second lowest ratings, with 

a score of -3 in four categories and no scores of 0. 

Parks received the next lowest average score, but 

received the same number of -3 ratings as 

hinterlands (three), with parks receiving two 

scores of 0 and hinterlands receiving four. 

It is perhaps to be expected that roads scored 

lowest in the most disamenities, as roads are 

critical infrastructure for cities, are followed by 

other important infrastructure (i.e. underground 

pipes and overhead wires), and often closely 

bordered by buildings. This causes a high degree 

of risk and incurs significant costs to mitigate that 

risk and repair eventual damages.  

It may be surprising that parks scored so low 

on so many disamenities as parks appear to be 

disadvantageous locations for trees in urban 

environments. Low scores in this location 

category include contributions to allergies, effects 

on nearby tax rates, and the perception of danger. 

Pollen dispersion and effects on tax rates are 

disamenities that have a strong broadcast effect; 

wind can carry pollen very far and property values 

are strongly influenced by even further afield 

amenities such as parks. The perception of danger 

can generally be avoided, however, through safe 

use of parks as one would any urban environment 

– avoiding travelling alone and especially at night. 

Considering that the list of disamenities is 

entirely anthropocentric and primarily researched 

in urban areas, hinterlands received surprising low 

ratings. Two of three -3 ratings can be explained 

by the WUI and the effect it has on urban areas. 

In the risk of fire to buildings and creating habitat 

for undesirable animals, it is both the effect of the 

tree within that environment and the ability of a 

Table 6.2.1  Summary of 11 disamenities of the urban forest and ratings assigned to the importance of trees in each of four locations. 

 
By Roads 

Near 
Buildings In Parks 

In 
Hinterlands 

5.1 Powerlines -3 -1 0 -1 

5.2 Underground infrastructure -3 -3 -1 0 

5.3 Sidewalks & roads -3 -1 -1 0 

5.4 Buildings -2 -3 0 -3 

5.5 Health (allergies) -3 -3 -3 -3 

5.6 Shade -1 -3 -1 0 

5.7 Taxes -3 -2 -3 -1 

5.8 Annual debris  -3 -2 -1 0 

5.9 Management costs -3 -2 -1 -1 

5.10 Undesirable wildlife  -1 -1 -2 -3 

5.11 Perception of Danger -1 -2 -3 -2 

 

Figure 6.2.1  Hinterland environments cause disamenities especially at 
the UHI where effects, such as forest fire, have the potential to spill-over 

into more densely populated areas. 
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problem to spill over from one environment to 

another that creates disamenities. Similarly, pollen 

from hinterlands may affect allergy sufferers in 

urban environments, but this is not reliant on the 

WUI. Two interesting results for hinterland 

environments are the -1 ratings received for 

conflict with powerlines and management costs. 

Both of these disamenities are related to the 

provision of services to humans, and result from 

an intrusion into hinterlands. Both issues stem 

from the installation of infrastructure (powerlines 

and roads) and the constant battle to keep this 

infrastructure safe from the persistent 

encroachment of nature.   

 

Figure 6.2.2  Trees near streets provide the most disamenities of all 
location categories considered. 
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7 Discussion

7.1 Comparisons 

It stands out that streets are both the most 

advantageous place to plant a tree and also the 

location that comes with the most disadvantages 

including costs and risks. Both the high reward 

and high risk nature of this location can be 

attributed to the infrastructure and other amenities 

that are intentionally built into this environment. 

We benefit significantly from the presence of trees 

in this location because they make appearances 

more palpable, solve issues that are inherent in its 

design (e.g. stormwater management, 

contributions to UHI), and provide a place for 

nature that would otherwise be devoid of such. 

On the other hand, many of the disamenities of 

street trees are due to insufficient planning for 

trees in this environment. Power lines can be 

buried or different cable types used to avoid 

conflicts with canopies (Sawyer & Cuddihy, 2007). 

Tree roots typically only infiltrate leaky pipes as 

the leaked water provides environmental cues to 

root growth (Randrup et al., 2001b). Sidewalks 

and roads can be protected from root damage to a 

significant extent with root barriers (McPherson, 

2000). Duinker et al. 

(2015) conclude with 

the contrasting notions 

that cities “can be 

developed with no 

regard to the quantity 

and quality of green 

infrastructure” or “can 

be designed and 

installed to cater well 

to, and even celebrate, 

the green 

infrastructure.” The 

comparison offered 

above clearly 

demonstrates that 

when the reason not to 

plant trees is conflicts 

with infrastructure 

where clear solutions 

exist, that city does not 

cater to or celebrate 

green infrastructure.  

The single largest 

tree owner in most 

municipal landscapes is 

the municipality, and management of these trees 

falls to urban foresters. While trees on private 

property may be regulated through by-laws, 

municipal urban foresters are primarily concerned 

with trees along streets and in parks. For them, the 

above comparison does not seem to indicate that 

trees in one place are better than the other, but 

that planting a tree in either is beneficial in 

different ways and may result in different 

disamenities. Street trees seem to provide more 

benefits of monetary value to municipalities (e.g. 
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Figure 7.1.1  Count of all scores for benefits and disamenities. Negative scores do not have negative counts, but are 

represented this way for visual comparison. All location category counts sum to 36. 
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life of infrastructure, road safety, stormwater flow, 

water quality), but also cost more to maintain. 

Trees planted in parks cost less to maintain (on a 

per-unit basis), provide opportunities for 

community-building through diverse foods, and 

enhance recreation and tourism, but many of these 

values may require more individual trees to make a 

substantial difference in an already green 

environment. It may be, however, that trees 

planted directly adjacent to streets provide the 

best monetary value, providing the most monetary 

benefits to all who live and work in urban 

environments. 

On the other end of the spectrum from the 

municipal urban foresters are the single property 

owners. They alone can decide whether a tree is 

planted on their property, and may stand to gain 

significantly from the presence of trees. Planting 

trees on their own property may also benefit their 

neighbours in a variety of ways. A tree may shade 

a neighbour’s house, enhance the aesthetic appeal 

of the neighbourhood and a corresponding rise in 

property values, and may increase the sense of 

well-being of all who live or work nearby. 

Furthermore, a tree on any property has a wide 

range of environmental benefits from which 

everyone benefits. But it is the owner of the 

property on which the tree is growing who 

assumes most of the risks and costs associated 

with that tree. The integrity of water and sewer 

pipes between the house and street-mains are the 

responsibility of the homeowner, and pruning and 

eventual removal are costs borne only by the 

owner of the tree. The homeowner must decide 

whether the benefits to self and neighbours, as 

well as the environment, outweigh the potential 

costs and risks.  

7.2 Limitations 

It is important to recognize and understand 

the limitations of this research. The first and 

foremost limitation of the methods is the use of 

the three urban forest location categories, and the 

hinterland category for comparison. Trees grow in 

a wide range of habitats in urban environments, 

Figure 7.1.2  Street-side trees provide many benefits, but frequently 
conflict with other infrastructure occupying the same space, increasing 
management costs and decreasing reliability of some services such as 

electricity delivery. 

Figure 7.1.3  Privately owned trees provide numerous benefits to the 
owner and their neighbours, but disamenities, especially costs, are often 
borne by the owner alone. 
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from backyards to tree lawns, golf courses to 

school yards, in prime growing conditions and out 

of the cracks of deteriorating walls. The limiting 

category system was used to simplify the 

comparison of where benefits and disamenities are 

generated in the urban environment. The reality is, 

however, that not all street trees will interfere with 

powerlines, and trees on the south side of streets 

(in the northern hemisphere) will have the greatest 

possibility of shading the street than a tree on the 

other side. While many of these site-specific 

requirements were described in the main body of 

the report, for the sake of comparison, the most 

significantly contributing scenario was assumed in 

all circumstances. This has likely resulted in an 

overestimation of the benefits of trees, as well as 

the overall disamenities of trees, and therefore the 

results of this study cannot be extrapolated to any 

kind of quantitative comparison of magnitude of 

benefits versus disamenities. 

The issue of comparing relative monetary 

value or cost of all benefits or disamenities is a 

problem for which, in my view, the literature 

offers no satisfactory solutions. While monetary 

valuations of the urban forest take into account 

many of the factors considered here, they cannot 

account for benefits such as enhancing other 

learning, or conserving biodiversity. I believe that 

due consideration can be given by urban-forest 

managers to the values and disamenities using 

diverse and unique metrics.  

 

8 Conclusion

Through this paper, I explored the literature 

to determine the types of environments in which 

urban trees are found. This understanding was 

important for developing a scheme of tree 

location classification essential for understanding 

location dependencies of urban forest benefits and 

disamenities. Though this scheme was simplistic 

and involved assumptions that are not always true 

across urban environments, its simplicity was 

essential for use in such an expansive topic where 

location variables are practically innumerable. I 

applied the classification scheme to the 25 benefits 

and 11 disamenities of the urban forest, as 

identified in the literature. 

Through an extensive review of research 

spanning several fields, I found where the 

identified benefits and disamenities are dependent 

upon location, and in some instances, where they 

are independent of location (e.g. carbon 

sequestration). These results allow for a better 

understanding of how a tree’s location affects its 

many impacts on the urban environment. 

Through a simple analysis of the trends, I am able 

to realize some general implications of tree 

location for urban forest management. 

Management of the urban forest requires a 

careful balance of the benefits of trees with the 

economic costs and potential risks implicit in the 

maintenance of an urban environment’s most 

significant green infrastructure. Understanding the 

relationship between location and a tree’s benefits 

and disamenities assists an urban forest manager 

to make informed decisions toward striking this 

balance. The location dependencies explored in 

this paper offer a foundation for a better 

understanding of this relationship, but is limited 

by the generalizations made about locations. An 

urban forester must take into account factors not 

considered here such as tree location relative to 

infrastructure on a site-specific basis. While this 

may be part of the urban forester’s internal 

planning process, a record of how these decisions 

were made might provide insight for continual 

improvement of this process. 

Future research in this field may take a 

similarly broad approach to exploring the whole 

suite of urban forest benefits and disamenities. A 

broad approach will require a more refined 

approach to location classification. A classification 

that makes fewer assumptions based on 

generalizations will yield more-useful 
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comparisons, but will require novel thinking in the 

face of significant complexity. Alternatively, 

research may focus on single interactions to better 

understand how the impacts of the urban forest 

are tied to location. More research is required to 

explore many of the relationships between 

location and urban forest impacts, especially 

where benefits are intangible.  

While it is clear from the literature that urban 

forests come with a cost and affect urban 

environments in potentially significant ways, it is 

also clear that trees are indispensable to our cities. 

Attempts to value ecosystem services often ask 

how much it would cost human-made systems to 

accomplish the same outcome. Many urban forest 

benefits can be valued in this way (e.g. removing 

air pollution, mitigating the heat island effect), but 

other less-tangible benefits are equally worthy of 

consideration. This is the reason why a paper such 

as this, that does not attempt to ascribe a 

monetary value to every service, is important, and 

why future research must continue to explore the 

non-monetary benefits we derive from 

incorporating trees in our urban environments. 

Hopefully, by better understanding the full range 

of ways we benefit from green infrastructure, we 

might stop the haphazard insinuation of trees into 

the built environment, and start designing our 

cities from the green, up. 
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