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Summary
Urban street trees convey 
a number of significant 
environmental services to the 
communities of people, and of 
other species, who live among 
them. They have much to teach 
us about the challenges of climate 
change in urban ecosystems 
and the opportunities to adapt 
to it. Compared to other urban 
trees, street trees appear to be 
disproportionately valuable to 
the protection and maintenance 
of human health and well-being. 
Ultimately, the benefits of street 
trees will only be realized and 
the costs only reduced by a 
collective understanding of their 
value, good communication 
and coordinated planning and 
design, involving a wide range 
of stakeholders, as well as the 
general public. The City of Toronto 
has made significant investments 
in street trees, given they play 
an important role in protecting 
and enhancing human health 
and well-being, and in helping 
realize the City’s climate change 
adaptation and mitigation goals.

Introduction/Background
Urban street trees convey a 
number of significant ecosystem 
services (see Box A-1) to the 

communities of people, and of 
other species, who live among 
them. They produce oxygen, clean 
the soil, attenuate noise, retain 
water, slow stormwater runoff, 
act as carbon sinks, clean the air, 
provide shade, cool the air, reduce 
the urban heat island effect, act 
as windbreaks, fight soil erosion, 
increase property values and sales, 
reduce water treatment costs, 
provide food, provide habitat, act 
as a refuge for migrating species. 
They also protect asphalt from 
the sun, extending its useful life 
and reducing maintenance and 
replacement costs, and helping 
reduce energy costs through 
their contributions to heating and 
cooling the air. They beautify the 
urban environment and add to 
the connectivity of parks and the 
public realm. Street trees also 
provide a wide range of direct 
and indirect health benefits 
to people (e.g. spiritual, and 
improved psychological well-
being). The sum total of these 
services positively impact both 
human health and well-being and 
community safety and resilience. 
The concept of a ‘working tree’ 
(trees intentionally established to 
achieve specific functions) is useful 
to help showcase the myriad of 
contributions that such trees make 
to our communities (USDA, 1996).

Street trees are in many ways, 
‘canaries in the coal mine’ that 
have much to teach us about 
climate change impacts in urban 
ecosystems. In their review of street 
trees as an adaptation mechanism 
for climate change, the Clean Air 
Partnership (2012) found that they 

Box A-1.  
Ecosystem Services 
Ecosystem services are 
the tangible and intangible 
goods and services provided 
by biotic and abiotic systems, 
including street trees. These 
services can be more, or 
less, valuable to supporting 
human health and well-
being. Robust, vibrant 
ecosystems tend to provide 
more ecosystem services 
to human communities. 
Degraded and polluted 
ecosystems tend to provide 
us with fewer services, but 
support other species (such 
as toxic algae) very well. 
Ecosystem services are often 
categorized as: provisioning, 
regulating, habitat or 
supporting and cultural 
services. The term is used in 
a wide range of disciplines.
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represent “an interesting paradox 
where street trees are both a 
mechanism for addressing climate 
impacts, and are themselves more 
vulnerable due to climate change” 
(p.1). As Toronto’s climate becomes 
hotter, with concurrent changes 
to precipitation patterns and an 
increased frequency of extreme 
weather events, the benefits that 
street trees provide in terms 
of shading, cooling and storm 
water uptake will become even 
more valuable (Johnston, 2004).

Roads or streets are taxing 
environments for trees. Barriers to 
healthy growth include poor soil 
quality and limited soil volumes, 
road de-icing salt, infrastructure 

replacement and air pollution. 
Extreme weather conditions (e.g. 
heat, drought, intense rainfall and 
winds, ice storms) also affect the 
health of street trees (Clean Air 
Partnership, 2012). The lives of 
street trees are finite, and proactive 
planning is required if our current 
streetscapes are to be maintained 
(see Figure A-1). Due to the difficult 
growing conditions they endure, 
street trees rarely live to maturity. 
This limited lifespan reduces the 
trees’ ability to provide their full 
spectrum of environmental benefits 
to society (Clear Air Partnership, 
2012) and places them in the ‘meso’ 
level between annual plants and 
large mature urban trees, many of 
which were planted in the mid-

1900s in very different conditions 
to modern cities. The slow growth 
and short life span of the average 
street tree increases the cost of 
maintaining the urban canopy and 
decreases the potential social and 
ecological benefits they provide. 
Nonetheless, this turnover also 
allows for new planting techniques 
and species to be planted to 
respond to emerging knowledge 
and changing climatic conditions. 
Thus, a closer examination of 
street trees has the potential to 
advance the work of a number 
of disciplines and to provide 
insight into the effectiveness of 
street trees as key to a climate 
change adaptation program.

Figure A-1. Evolution of 
Palmerston Boulevard 
tree plantings from 1908 
to 2002 (Source: City of 
Toronto, 2013, p.17)

Health and Well-being 
Street trees appear to be valuable 
to the protection and maintenance 
of human health and well-being 
given that they are more likely 
than trees in parks and backyards 
to affect people through regular 
contact (visual or through their 
physical presence), and play an 
important role in reducing airborne 
particulate matter through dry 
deposition (Karden et al., 2015) 

and attenuating traffic noise. 
They directly reduce exposure to 
UV radiation along streets and 
sidewalks by providing shade. 
This enhances and promotes 
neighbourhood walkability. As 
part of the urban forest (see Case 
7), street trees also contribute 
to the quality of urban life by 
improving air quality (e.g. through 
the absorption of gaseous 
pollutants such as ozone and 

nitrogen dioxide, and by producing 
oxygen); reducing carbon dioxide 
(directly by carbon sequestration, 
and indirectly through reduced 
heating and cooling costs); 
reducing the urban heat island 
effect; improving water quality 
(by filtering out contaminants, 
nutrients and metals) and reducing 
the volume of stormwater runoff 
(United States’ Environmental 
Protection Agency, 2013). 
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Karden et al. (2015) focused 
their study of green space 
and health specifically on 
street trees and found that:

“Having 10 more trees in a city 
block, on average, improves health 
perception in ways comparable 
to an increase in annual personal 
income of $10,000 and moving 
to a neighbourhood with a 
$10,000 higher median income 
or being 7 years younger. We 
also find that having 11 or more 
trees in a city block, on average, 
decreases [adverse] cardiometabolic 
conditions in ways comparable 
to an increase in annual personal 
income of $20,000 and moving 
to a neighbourhood with $20,000 
higher median income or being 
1.4 years younger.” (p. 1).

Street trees also contribute to 
human health and well-being 
by reducing traffic speed and 
collisions, as well as reducing 
solar glare for drivers. 

Concerns have also been raised 
about potential adverse impacts 
of street trees. These include 
damage to infrastructure and 
building foundations, unwanted 
debris (or litter collecting in planting 
beds), creating street canyons 
(concentrating pollutants in 
roadways and adjacent sidewalks) 
and tree allergies. Proper planning 
and management, including a 
careful selection of species and 
careful consideration of sightlines 
and existing utilities can reduce the 
impact of these features. Indeed, 
the science of street tree placement 
is well-known (Burden, 2006).

Actions 
In Toronto, tree canopy covers 
almost 28% of the City. The City 
has a canopy goal of 40% within 
50 years (City of Toronto, 2013). 
The 600,000 city managed street 
trees represent 6% of the total tree 
population (Weiditz and Penny, 
2007; City of Toronto, 2010). Only 
half of Toronto’s street trees 
are considered to be in good to 
excellent health, compared to 81% 
of the City’s overall tree population 
(Clean Air Partnership, 2012). 
Establishing and maintaining a 
diverse community of street trees 
is essential to increase the trees’ 
resilience to established and 
emerging threats from invasive 
species, such as the Asian long 
horned beetle, Dutch elm disease 
and the Emerald ash borer. The 
more trees and the longer that 
trees survive, the more benefits 
they provide, including the amount 
of carbon sequestered by the 
trees as they grow (Rosenzweig 
et al, 2006). Using the software 
iTree, which uses existing tree 
inventory data to estimate the 
value of municipal street trees, 
Nowak et al. (2013) estimated 
that trees and shrubs in Toronto 
“remove approximately 1,950 
metric tons of air pollution each 
year, with a societal value of 
16.9 million CAD/year” (p. 22).

Given their numerous benefits, 
the City of Toronto has embraced 
street trees as one component 
of its climate change adaptation 
and mitigation strategy. Key 
actions include: “introducing a 
new standard to support healthy 
tree growth by use of continuous 
soil trench systems in commercial 
areas; increased street tree planting 
and, increased enforcement of 
tree protection and planning 
requirements for private lands 

during development review” 
(Clean Air Partnership, 2012, 
p.10). The Toronto Streetscape 
Manual notes that street trees 
must be “recognized as part of 
the city’s infrastructure (such 
as street lights, litter bins, and 
utilities) and considered integral 
to a complete street” (Clean 
Air Partnership, 2012, p. 11). 

Discussion 
The full benefits that street trees 
can provide to urban residents 
are currently under-realized. 
As a climate change adaptation 
and mitigation measure, they 
have the potential to provide 
multiple direct and indirect 
benefits to urban communities. 

The value of street trees is well-
known and the links between 
street trees, and public health and 
well-being is receiving increased 
attention from researchers. Placing 
these studies into a larger narrative 
of social benefit and change can 
serve as a reminder that the 
influence of green spaces, including 
street trees, extends well-beyond 
the scope of any one study or set 
of studies to our overall well-being. 
There is a need for implementation 
and policy research at the 
municipal scale that looks at the 
effectiveness of new tree planting 
approaches, monitoring programs, 
incentive schemes and urban 
forest governance, all of which will 
be needed to proactively adapt 
to the demands of a changing 
climate (Clean Air Partnership, 
2012; Hotte et al., 2015). 

Unfortunately, the many benefits 
of street trees are not necessarily 
well-known or well-regarded by 
citizens. Tree protection by-laws 
are increasingly needed to protect 
trees from being cut down to 
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facilitate new development. The 
challenges to maintaining a healthy 
street tree community are related 
to: funding over the lifecycle of 
the trees, political support, other 
infrastructure, and policy (Clean 
Air Partnership, 2012). Ultimately, 
the benefits of street trees will 

only be realized and the costs only 
reduced by good communication 
and planning among a wide range 
of stakeholders, including residents.

Ensuring that street trees are 
able to flourish under the 
challenging climatic conditions 

that are anticipated is a significant 
multisectoral and multidisciplinary 
challenge. Success in this 
area may prove to be a good 
indicator or how well we can 
self-organize to respond to the 
multitude of urban climate change 
challenges that confront us.

Discussion Questions
1. Would a full accounting of the multiple co-benefits of street trees help 

to change public perception of their value? Why or why not?

2. Street trees are most often managed by municipal parks departments. Is there a case to be 
made for them to instead be part of the responsibility of the department responsible for 
street construction and maintenance? What would be the implications of such a shift?

3. Trees need water to survive, and currently stormwater is diverted from the sidewalks and 
streets to the storm drain system. Increasing drought and stormwater impacts from both 
infrequent and more intense rain events with climate change are also anticipated. How can 
tree planting designs be reimagined for passive irrigation from stormwater runoff?
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