
  

 

AN ANALYSIS OF 

URBAN FOREST 

POLICY: 
A CASE STUDY OF THREE MID-SIZE CITIES IN 

SOUTHWESTERN ONTARIO 

ABSTRACT 
Urban forestry provides several benefits from improving the quality of life (Sanesi, 

Colangelo, Lafortezza, Calvo, & Davies, 2017), providing economic benefits (Kim, 

2016), and improving the quality of our environment (Dwyer, McPherson, Schroeder, 

& Rowntree, 1992). Urban forest management plans and other plans and policies are 

one way municipalities can manage these resources. In Canada only about 20% of 

municipalities have urban forest management plans and they are missing largely in 

smaller communities (Bardekjian, Kenney, & Rosen, 2017). Urban forestry is 

becoming an incredibly important practice as our climate continues to change. Urban 

forests contribute to making our cities more sustainable while reducing their 

contributions to climate change (Escobedo, Kroeger, & Wagner, 2011), and reducing 

climate change’s impact on the municipality (Dwyer, McPherson, Schroeder, & 

Rowntree, 1992). This research examines urban forest management in Guelph, 

London, and Waterloo, Ontario by comparing collections of policies related to the 

urban forest from each municipality with a modified set of urban forest management 

best practices. The original best practices were modified based on a literature review 

to ensure that criteria were based on our current understanding of urban forest 

management best practices. Based on the comparison of the related policies to the 

modified set of best practices the three cities all show some strong policies in some 

aspects of urban forest management and are generally headed in the right direction. 

Some aspects of urban forest management policy are completely lacking throughout 

the three cities in this study and each city, despite their strengths, have room to 

improve. Based on this research the trend in Southwestern Ontarian mid size cities 

appears to be headed in a positive direction where urban forest management is 

improving, some cities are pushing for more and more progressive policies. Even 

though there are many positives, urban forest management policies still require 

improvement before we can expect to see the full benefit of our urban forests while 

fully minimizing the costs associated with urban forest management. 
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1. INTRODUCTION 

1.1 INTRODUCTION TO URBAN FOREST POLICY 

There have been multiple definitions of urban forestry that developed since the field’s formal 

emergence in the 1980s (M. Rosen, 2015). The definition I will be using for this research was 

developed by Deneke in 1993 (CUFN, 2015). This definition states, “Urban forestry is the 

sustained planning, planting, protection, maintenance, and care of trees, forests, greenspace and 

related resources in and around cities and communities for economic, environmental, social, and 

public health benefits for people.” (CUFN, 2015). Urban forests have become a major 

component of urban infrastructure and are sometimes referred to as “green infrastructure” in 

policy (London, 2014) and scientific literature (Sanesi, Colangelo, Lafortezza, Calvo, & Davies, 

2017). Green infrastructure is a relatively new term that refers to the use of natural environments 

and engineered systems as part of a city’s infrastructure (American Rivers, 2017). Part of the 

reason that urban forests can be seen as part of a city’s infrastructure is because they are 

particularly effective at water management in urban areas alongside all of the other 

environmental services that the urban forest can provide (F. J. Escobedo, Kroeger, & Wagner, 

2011). They allow these “unnatural” areas to replicate a more natural water cycle (Bertule et al., 

2014).   

As municipalities continue to expand, urban forests are becoming more important in creating 

sustainable cities (CUFN, 2015) while also increasing quality of life for residents (Sheets & 

Manzer, 1991). Trees, and more importantly forests, grow very slowly. This means we need to 

use these resources effectively and plan for the future. By better understanding our urban forests 

and the associated policy we can optimize them for our future. This will contribute to 

maximizing their benefits to their communities while minimizing the associated costs. 
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As more research is done regarding the effects of urban forests we are better understanding 

the many ecosystem services that they provide. However, there are also several challenges 

associated with urban forests that must be acknowledged if a municipality is going to effectively 

manage this resource. Research has shown that urban forests provide healthier and cleaner 

environments (Vujcic & Tomicevic-Dubljevic, 2018) while there is less research that 

demonstrates the costs associated with urban forests such as increased property damage during 

severe weather (Conway & Yip, 2016). With further research we will undoubtedly discover new 

phenomena and gain a better understanding of how urban forests impact society. With a growing 

knowledge base on the subject we will ideally be able to move forward with an adaptive 

management approach allowing municipalities to ensure the positive ecosystem services are 

optimized for their communities and challenges are addressed at an appropriate time. 

Urban forest management in Canada has become more widespread throughout the past few 

decades as urban populations grow (Statistics Canada, 2015a) and more of the population 

becomes affected by urban forests. As the need for urban forests grew in urban areas, 

municipalities began to develop departments and agencies to manage parks, street trees, and 

other parts of the urban forests in their community. Since urban forestry is a relatively young 

practice it has not been a priority in many municipalities and there are still many problems faced 

that we don’t have solutions to yet. The primary problems we face today are tree loss and a lack 

of tree diversity (Ordóñez & Duinker, 2013). These two issues have been a large part of the 

focus for Canadian urban forest management as the practice has grown along with other key 

issues that urban forests face such as the threat of invasive species or the impact of road salting 

(Ordóñez & Duinker, 2013). 
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This research paper will begin by defining the goals and justifications for the research 

explaining why research like this is beneficial to municipalities followed by a literature review. 

The review will examine our current understanding of urban forests and provide a better 

understanding of how important green spaces are in our cities. This will be followed by the 

methods for how the research was completed. This includes the set of best practices that were 

developed for the research based on a modified version of the best practices presented by 

Ordóñez & Duinker (Ordóñez & Duinker, 2013). The methods also present the document 

analysis technique used for the research. The presented best practices were used to evaluate the 

municipal documents selected from the 3 mid-sized municipalities. The methods are followed by 

the results of the research which consist of tables comparing the urban forest related policies of 

Guelph, London, and Waterloo with the previously mentioned set of best practices. I will then 

discuss the results by analyzing each city’s policy using strengths, weaknesses, opportunities, 

and threats (SWOT) analysis and making a number of recommendations based on the analysis 

toward improving urban forest management. In the conclusion I will focus on implications for 

policy development and suggestions for further research and practices. 

1.2 RESEARCH GOALS AND JUSTIFICATIONS 

The main goal of this research is to analyze the urban forest policies of London, Guelph, and 

Waterloo and compare each of their municipal urban forest policies to a set of accepted best 

practices established through the literature review. By doing this I hope to gain a better 

understanding of urban forest policy of mid size cities in southwestern Ontario and find out what 

is being done well and what needs to be improved, to optimize urban forests management in mid 

size cities in southwestern Ontario. 
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The justification for this research is based on the fact that urban forests have been shown to 

provide a wide range of benefits to communities such as increasing the economic value of certain 

areas (L. Tyrväinen, 2001), reducing stress while increasing the physical and mental well being 

of residents (Vujcic & Tomicevic-Dubljevic, 2018), as well as providing ecosystem services 

such as reducing energy usage, air pollution and sequestering CO2 in the atmosphere (Kim, 

2016). Based on those benefits urban forests appear to contribute to the economic, social, and 

environmental sustainability of the communities they become a part of. However, there are also 

many potential costs associated with urban forests. These include potentially providing habitat 

for pests or an anchor for invasive species (Sweeney et al., 2019), if the urban forest creates an 

overly enclosed environment it can contribute to anxiety, particularly in women due to fear of the 

dark, stray dogs, and a fear of rape or assault (Skår, 2010), and increasing expenses for 

homeowners through more property damage during severe storms (Song, Tan, Edwards, & 

Richards, 2018). This research attempts to address these positives and negatives of urban forests 

through analysis of urban forest plans and related policy to improve management and mitigation 

of costs associated with urban forests. 

2. LITERATURE REVIEW 

2.1 A BRIEF HISTORY OF URBAN FORESTS IN CANADA 

Throughout the 20th century as Canadians moved from primarily living in rural areas to urban 

ones municipalities realized the importance of maintaining the forests within their borders which 

led to the development of urban forest management in Canadian cities (M. R. Rosen & Kenney, 

2003). The management of urban forests began through the creation of groups like municipal 

parks departments or other municipal land management groups who often focused on growing 

trees along roadsides while disregarding the importance of forests around the municipality often 
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removing them allowing for expansion of suburbs into new land, (M. R. Rosen & Kenney, 2003) 

in these early urban forests naturalness of the urban ecosystem was less of a focus then it is 

today. After disasters such as the arrival of Dutch Elm disease left a huge impact on urban forests 

the federal government realized it needed to step in and helped to create groups such as the Tree 

Canada Foundation (M. R. Rosen & Kenney, 2003) who lists their current mission as, “To 

bolster Canada’s urban forests and inspire people to participate in, and advocate for, community 

greening.” (Tree Canada, 2019). As urban forestry has grown it has changed significantly to 

include new stakeholders such as municipal tree advisory committees in many cities and even 

professional foresters working for municipalities along with many NGOs becoming involved in 

advocacy and management. We have also seen massive changes in policy through the 

introduction of bylaws regulating tree cutting and new inventory and management systems to 

better manage urban trees (M. R. Rosen & Kenney, 2003). Even though Canada has, overall, 

been heading in the right direction there is still a lot of work to do at municipal levels as only 

about 20% of municipalities have urban forest management plans in place and very few 

neighbourhood groups actively participate in the management of urban forests (Bardekjian, 

Kenney, & Rosen, 2017). 

2.2 CURRENT STATE OF URBAN FORESTRY IN ONTARIO 

In Ontario there are several municipalities with urban forest management plans however 

there are many more municipalities who have not developed such plans and are ill equipped to 

deal with the challenges that come with urban forest management such as getting private land 

owners to co-operate in improving their urban forest (GIOC, 2016). The involvement of NGOs is 

growing in raising awareness of the importance of urban forests however if this growth is to 

continue there will need to be more funding available for both management itself and the 
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research that goes into understanding how to manage the forests and the forests themselves 

(GIOC, 2016). The forests in Ontario are still threatened by invasive species and extreme 

weather; so far, some municipalities have mitigated their impacts through urban forest 

management plans but currently we lack the co-operation between different levels of government 

that is required since the threats do not follow the boundaries of one municipality and have the 

potential to impact the whole province and beyond (GIOC, 2016). We are also still reacting to 

individual issues and have lacked the proactive mindset that is required for more efficient urban 

forest management (GIOC, 2016). Overall Ontario is improving its urban forests and the policy 

associated with them however there is still lots of work to be done if Ontario wants to be a leader 

in urban forestry and ensure that our urban forests benefit Ontarians as much as possible. 

Municipalities have been improving urban forest management since the practice was formally 

adopted however, modern management strategies are not perfect. There are still practices being 

debated and many aspects of urban forest management still needs to be improved if we want to 

see the true potential of our urban forests. 

2.3 ENVIRONMENTAL IMPACTS OF URBAN FORESTS 

 2.3.1 POSITIVES 

Urban forests do provide a wide range of ecosystem services just as forests around the 

globe do. Some of these include carbon sequestration and storage (Riley, Herms, & Gardiner, 

2018), as the trees grow they absorb some of a municipality’s carbon emissions helping offset 

the carbon footprint of the whole community. The trees don’t only take in carbon dioxide, they 

also emit oxygen that can help to increase the air quality (Riley et al., 2018). The increased air 

quality along with the removal of particulate matter by the trees (Chen, Liu, Zhang, Zou, & 

Zhang, 2017) has a number of potential implications including positive impacts for 
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human/animal health (Garcia-Menendez, Saari, Monier, & Selin, 2015). Depending on a variety 

of factors like tree type and placement there are potential energy saving benefits in warmer 

climates from proper planting of trees and greenery for the communities they are in as the trees 

can help moderate the temperature in the area (Pandit & Laband, 2010). Urban forests are also 

being used to manage storm water runoff and have shown potential to help municipalities 

manage the storm water in their communities (Inkiläinen, McHale, Blank, James, & Nikinmaa, 

2013) helping to reduce the impact on already existing infrastructure and reduce associated costs. 

Alongside all the other benefits to the environment trees in urban areas also help to remove 

pollution from the air (Riley et al., 2018) contributing to better air quality that can better support 

the urban ecosystems that rely on clean air. 

 2.3.2 NEGATIVES 

Urban forests are not strictly beneficial, there are also negative impacts on the local 

environment that can arise. One of the biggest issues is the possibility of introducing invasive 

species into cities. With the introduction of new tree species there is potential to expand the 

habitat for invasive species that are present already or introduce new species that exploit the 

environment in unexpected ways becoming invasive over time. Invasive species are known to 

cause both ecological and economic damage (Sweeney et al., 2019) such as the emerald ash 

borer in municipalities throughout Eastern North America which have killed hundreds of 

millions of ash trees. (EABIN, 2018). Trees also have the potential to increase volatile organic 

compounds (VOCs) in the atmosphere depending on the type of tree and the environmental 

conditions where they can contribute to the formation of ozone and carbon monoxide in the 

atmosphere (Nowak & Dwyer, 2007). Planting new trees may lead to other complications such 

as altering the existing nutrient cycles and mismanagement of the fertilization of soils can lead to 
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fertilizer runoff potentially impacting the health of people and animals in the surrounding area. 

The maintenance of the trees also generally involves using vehicles or machinery that emit 

various forms of pollution into the atmosphere (F. J. Escobedo et al., 2011) and while a relatively 

minor factor is still one that needs to be considered when a municipality is outlining their 

maintenance practices. As mentioned earlier in the summer increasing the amount of shade 

provided by trees in the summer can help reduce the amount of energy used for heating buildings 

in the winter the opposite is true and increased shade on a home may contribute to increased 

amounts of energy being used for heating (Pandit & Laband, 2010). Finally, the impacts of 

mismanagement of any parts of the urban forest can often leave a lasting impact as the process of 

growing or removing a forest is very slow. 

 2.3.3 CONCLUSION 

Further research is needed but it appears that, based on current research, the majority of the 

benefits either match or outweigh the environmental costs. Whether or not the urban forest 

benefits the local ecosystem will rely heavily on the management practices and whether they 

follow currently understood best practices and have also been adapted to the local environment. 

2.4 ECONOMIC IMPACTS OF URBAN FORESTS 

 2.4.1 POSITIVES 

With an appealing urban forest in a city there is the potential for an increase in tourism 

(Andrada, 2015) as people from other areas may want to experience what it is like to have a 

properly maintained urban forest right inside a city instead of the experience in some cities that 

provide a much less “natural” experience surrounding them with more human made materials 

than greenery. A well managed urban forest has also been shown to increase the value of 

property in the area (Liisa Tyrväinen & Miettinen, 2000). Urban forests may also provide a 
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variety of cultural ecosystem services providing emotional, intellectual, and moral fulfillment to 

people in the communities (Peckham, Duinker, & Ordóñez, 2013). It may be difficult to put a 

specific economic value to the social benefits however they do have impacts on our economy 

and some value can be associated with them. The urban forest also provides environmental 

ecosystem services throughout the community (F. J. Escobedo et al., 2011) that can have 

significant economic value however they may be difficult to accurately associate with a dollar 

amount (Small, Munday, & Durance, 2017). Research has suggested it may range anywhere 

from 700 CAD per year up to 60,000 CAD per year throughout southern Ontario (MNR, Troy, 

Bagstad, & SIG, 2009). These ecosystem services all provide something that the municipality 

would otherwise have to pay to achieve through other means. Whether that is cleaner 

environments or improved mental health for community members, urban forests are a great 

alternative to many other pieces of infrastructure that could collectively provide similar benefits 

to the municipality as the urban forest. 

 2.4.2 NEGATIVES 

There are several costs associated with establishing and maintaining an urban forest. 

Many of the costs are related to maintenance such as pruning, planting, replacement, removal, 

transplants, pets/disease control, and irrigation (F. J. Escobedo et al., 2011). Each of these has an 

associated time and monetary cost that needs to be accounted for when planning a budget for 

maintaining the urban forest. Increased greenery, particularly larger, older trees, can also lead to 

an increase in property damage after severe weather along with providing habitats for wildlife 

that may also contribute to property damage (F. Escobedo & Seitz, 2015). Urban forests also 

require fairly large amounts of land that may be able to be used for other purposes that are more 

economically productive for the municipality, there may be ways to integrate urban forests into 
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certain other land uses however this would require thorough planning to successfully implement 

(Ely, 2009). Some of the other associated costs are based in other maintenance factors such as 

the increase in green waste that needs to be managed (F. J. Escobedo et al., 2011). Green waste 

may include leaf litter or branches that have fallen to the ground that would need to be collected 

and disposed of and at least some of this responsibility would fall on the municipality. In some 

cases an urban forest may incur health related costs associated with allergies or related injuries 

caused by events like falling branches (Dwyer, McPherson, Schroeder, & Rowntree, 1992). 

 2.4.3 CONCLUSIONS 

 Economically urban forests can be very expensive to properly maintain, and it is not 

perfectly clear if they do provide a return on their investment as it is so difficult to place a 

monetary value on the services they provide. There is research that does suggest urban forests 

provide more economic benefits then costs (Song et al., 2018) however benefits such as aesthetic 

values will vary depending on who is being asked as everyone places their own values on 

different aspects of the forest. In order to know for sure whether urban forests are a good 

economic investment we need to see more widespread implementation of urban forests and 

research into a wider variety of costs and benefits as our understanding of these are quite limited 

at the moment (Song et al., 2018). 

2.5 SOCIAL IMPACTS OF URBAN FORESTS 

2.5.1 POSITIVES 

 Urban forests are often linked to many different social benefits for communities, but it is 

very important in these cases to distinguish between studies that find correlation and those that 

find causation for a phenomenon. Every cost and benefit discussed in this section is from a study 

that can only demonstrate correlation. Urban forests that contain either mixed vegetation, trees, 
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or green spaces or some combination thereof have been associated with improved mental health 

for people in that municipality (Nesbitt, Hotte, Barron, Cowan, & Sheppard, 2017). Some studies 

have even found correlation between academic performance and attention in class and views of 

urban forests. In a study by Tennessen and Cimprich students with a more natural view from 

their dormitory windows were able to more easily focus compared to other students with less 

natural views (Tennessen & Cimprich, 1995). Urban forests, depending on seasonality, can 

introduce lots of green into an environment, exercising in greener environments has been shown 

to have benefits for both physical and psychological wellbeing such as reducing perceived 

exertion and stabilizing moods (Akers et al., 2012). Adding green spaces to communities also 

gives the people there a place to be, parks or trails provide a place to visit both alone and as a 

group. This opportunity can help lead to increased socialization between community members as 

the presence of outdoor areas attracts larger groups of people (Coley, Sullivan, & Kuo, 1997) 

who may otherwise not have the opportunity to gather in such groups. The presence of green 

areas gives people a common space to be together where neighbours can get to know each other 

helping to grow the community. In many cities throughout North America increased canopy 

cover from urban forests has been shown to be associated with lower violent, property, and total 

crime rates (Gilstad-Hayden et al., 2015). The decrease in crime rate may contribute to the 

previously mentioned increase in socialization as some community members begin to feel more 

comfortable in their municipalities leading to the increases in socialization that have been 

documented. 

2.5.2 NEGATIVES 

In Contrast to the decrease in crime rates that have been seen all around North America in 

areas with large urban forests some community members do not feel that these areas are safe. In 
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some people, the canopy cover can instill fear or anxiety (Skår, 2010) or lead to less perceived 

safety (Jansson, Fors, Lindgren, & Wiström, 2013). Whether it is the shadows cast by the trees or 

fear of the unknown behind the next bush, when planning the greenery of the streetscape it is 

important to take into account the feelings of the people in the area as it could lead to people 

avoiding the newly greened areas out of fear for personal safety or discouraging people from 

walking through their own neighbourhoods. There are also the social impacts of allergies to 

consider. People may avoid areas that could trigger their allergies and this includes dense 

sections of urban forests (Kuchcik, Dudek, Błażejczyk, Milewski, & Błażejczyk, 2016). Whether 

it is the wildlife that an urban forest may attract or the forest itself, potential allergens should be 

controlled for in an extensive urban forest management plan. As mentioned earlier, a well 

managed urban forest may increase property values however this is not necessarily a good thing 

for everybody in a community. With increased property values there is increased potential for 

gentrification to occur in the area. If the increased property value does kickstart gentrification in 

an area this may bring with it many implications for that community such as displacement of 

residents as rent prices spike (Bryant & Poitras, 2003). 

2.5.3 CONCLUSIONS 

There are plenty of arguments to be made on both sides and to make an urban forest where 

people who want to be connected with nature and those who feel anxious surrounded by shadows 

at night both benefit, the forest structure needs to be tailored to the particular municipality’s 

demographics. Widespread implementation and further research into the social value of urban 

forests is needed before the impacts on a community can be known for sure and before planners 

can know how to tailor the forest to their specific community to mitigate the negative impacts. 
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2.6 SUSTAINABILITY AND RESILIENCE OF URBAN FORESTS 

Urban trees face many challenges that are not always faced by trees in more natural areas 

where trees are best adapted. There is often limited space for roots or canopies, soils may not 

support strong growth, among many other challenges that the harsh urban environment entails 

(CLCtreeservices, 2011). The environment in a city can make it tough to sustain an urban forest 

at a reasonable cost as maintenance costs may be very high as the needs of the trees can’t always 

be met naturally by the environment and need to be partially supplied by the municipality. In 

making the urban forest sustainable it is important to create an environment that is as suited to 

the community’s needs as much as the forest’s needs. A well managed urban forest should mean 

that it is sustainable with minimal input from the municipality. There are many aspects to making 

an urban forest sustainable and the most important factors are species selection and diversity, 

inventory and landscape planning, tree care and wood utilization, and public relations and 

support (R. Thompson, Pillsbury, & Hanna, 1994). When these factors are well tailored for the 

municipality’s environment they can provide a wide range of benefits to everyone in the 

community. If these are left unoptimized there are a range of costs that can be imposed on a 

community. When properly managed urban forests are not only sustainable themselves but they 

help make our municipalities more sustainable overall by reducing their environmental impacts 

(Zupancic, Westmacott, & Bulthuis, 2015). 

As parts of communities around the world, urban forests are subjected to many challenges 

from the human made, and natural parts of their surrounding ecosystems. Some of the natural 

barriers that urban forests must face include insects, disease, and invasive plants (Nowak et al., 

n.d.). Insects such as the emerald ash borer have left devastating impacts across Southern Ontario  

(CFIA, 2018) killing tens of millions of ash trees as they spread to new areas (NRC, 2018). The 
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Canadian Forest Service estimates that the cost to repair the damage done by these insects could 

be up to two billion dollars over a 30 year period (NRC, 2018). Diseases like Dutch Elm disease 

have also caused a lot of damage among elm trees throughout Canada and there are many other 

diseases that generally target specific tree species causing widespread damage to urban and non-

urban forests. The effects of these diseases should be planned for and plans to eliminate them or 

at a minimum, mitigate their impacts should be put in place by municipalities at risk or already 

affected. There are also a range of anthropogenic challenges that urban forests must face as trees 

are generally less adapted to the urban environment. Trees need to face higher levels of air 

pollution, urban development, and political limitations (Nowak et al., n.d.). Air pollution is 

generally much worse in urban environments when compared to more rural areas (Strosnider, 

Kennedy, Monti, & Yip, 2017) and depending on a range of factors such as the pollutant and the 

tree species in question, the lower urban air quality can impact the growth of urban trees causing 

harm or death in some species. It is also important to note that some species have been shown to 

thrive in urban environments even seeing double the growth rates compared to trees in non urban 

areas (Briber et al., 2015). Along with air pollution there is also the threat of urban development 

as trees begin to have less and less space to grow and shade increases having another negative 

impact on tree growth. As part of our communities’ urban forests are also impacted by the 

political decisions that are made in municipalities. If a municipality puts urban forest 

management on hold while prioritizing other parts of the community, the forest will likely 

degrade over time as development increases or maintenance decreases. 

There is no single solution to making urban forests more resilient so it is important that each 

urban forest plan is tailored to the individual municipality’s needs and environmental conditions 

(Hale et al., 2015). When facing environmental concerns such as diseases or pests there is more 
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than just the disease or pest to deal with in the urban environment. Municipalities need to 

overcome three key challenges: figuring out who is responsible for the affected trees, co-

ordinating with who is responsible, and managing the risk to the trees and people (Tomlinson, 

Potter, & Bayliss, 2015). To overcome these threats, urban forest managers need to find a way to 

overcome these challenges before the disease or insect becomes too widespread to manage. 

Threats such as air pollution or urban development can be much harder to overcome as they 

would require a larger shift in society to reduce overall air pollution and slow down urban 

development. There are however temporary solutions that can contribute to better air quality 

such as planting trees that can grow in the presence of pollutants and that may be able to 

contribute to cleaning the air in the area over time. In conclusion most threats to urban forests 

need to be dealt with on a case by case basis since the urban forest structure is very complex and 

there are many factors that need to be considered to develop a threat management plan. Ideally 

urban forest managers will act proactively against threats with the aim of minimizing overall 

costs of management. 

2.7 VISIONS FOR THE FUTURE OF URBAN FORESTRY 

In the future we will hopefully see further research into the impacts of urban forests and the 

impacts of different management strategies on urban forests. With further research into the 

impacts of urban forests the benefits will be easier to share with policy makers and community 

members. Not only would the benefits become clearer and more widely understood but the 

negative impacts on municipalities will also be better understood allowing urban forest managers 

to mitigate the impacts more easily. With further research we will hopefully have a better 

understanding the complex systems of our urban forests allowing us to better manage them over 

time. The more urban forest managers understand about the ecosystem the easier it would be to 
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adapt a management strategy to a particular municipality’s needs. To increase our research into 

these systems we will likely need to see an increase in funding for that research as large-scale 

detailed studies can provide very important information but are incredibly expensive to perform. 

There are many other parts of communities that will need to change alongside our understanding 

of urban forests. Community members need to be more aware of the efforts in place to develop 

urban forests and have access to resources to contribute in some form, whether through 

volunteerism or integrating their own land into a bigger part of the urban forest, there are many 

ways individuals would be able to contribute to urban forest management. To help community 

members contribute to urban forest management, land owners and each level of government 

involved need to co-operate more effectively as they are all responsible for some aspect of an 

urban forest and without co-operation management will slow to a crawl while threats continue to 

spread.  

3. METHODOLOGY 

3.1 OVERVIEW 

This research involved comparing policy documents related to urban forests from 

London, Guelph, and Waterloo to a set of modified best practices based on a set originally 

presented by Camilo Ordóñez & Duinker (Ordóñez & Duinker, 2013). The research 

consisted of a literature review that was used to develop themes to modify the set of best 

practices based on currently available literature. This was followed by the use of document 

analysis which was used to analyze a collection of municipal documents relevant to their 

respective municipality’s urban forest. The documents that were analyzed were then 

compared with the modified set of best practices to evaluate each city’s urban forest policy. 
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3.2 LITERATURE REVIEW 

A literature review was completed by searching relevant journals through databases 

including Google Scholar and Scholar’s Portal. Each database was searched using 

combinations of search terms including: urban, forest, forestry, green, costs, benefits, 

economic, management, environmental, impacts, infrastructure, development, pest, invasive, 

ecosystem, services, social, health, community, and similar terms related to urban forestry. 

The information obtained from the literature review was used to analyze and modify the 

criteria for best practices to ensure that the new set of best practices is updated based on our 

current understanding of how urban forests work and how they should be managed. 

3.3 DOCUMENT ANALYSIS 

Document analysis was used to evaluate a variety of municipal policy documents from 

each of the three subject municipalities. Table 1 lists the documents evaluated from each of 

the municipalities. Document analysis is the systematic process used to examine documents 

in qualitative research (Bowen, 2009). Policy documents can provide the information about 

what a municipality is doing about the urban forest in their jurisdiction however without 

analysis there is no information about whether the described practices are effective. 

Document analysis is used in this research paper to examine a series of municipal policy 

documents related to urban forestry and use the analysis to compare each municipality’s 

policy with a modified set of best practices that were originally developed by Ordóñez and 

Duinker (Ordóñez & Duinker, 2013). The documents include a collection from each city 

listed in table 1. Each document was selected by searching every publicly available 

municipal plan for keywords related to urban forests. By looking for the keywords: Trees, 

tree, urban forest, forest, green, green spaces, green infrastructure and plants, I was able to 
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find which municipal documents contained relevant information to urban forests. The 

selected documents were compared with the modified set of best practices identified in Table 

2 and 3 to see if the municipalities are implementing policy that complies with the current 

understanding of best practices for urban forest management. 

3.4 SWOT ANALYSIS  

SWOT analysis is a process to identify strengths, weaknesses, opportunities to improve, 

and threats that are faced (KUCCHD, 2018). In this case that meant examining each case study 

city’s policies’ strengths and weaknesses as well as identifying opportunities for improvement 

and establishing the major threats that each city faces. SWOT analysis allowed me to develop an 

understanding of the major components of each city’s urban forest related policies. By focusing 

on where they are doing well and where they need to make improvements, cities are able to 

improve their existing practices and allocate appropriate resources. If municipalities seek 

opportunities to improve their urban forest management they can better understand where to 

allocate their resources in a way that most efficiently improves their urban forests and by 

extension, improve the quality of life for their citizens. Analyzing threats is a key part of 

improving each municipality’s urban forest. By looking for potential threats, cities can better 

prepare their urban forest through proactive management practices and prevent or at least 

mitigate the negative impacts of those threats in the future. Through SWOT analysis of each 

document I will develop a strong understanding of where each city should focus their policy 

development. 
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3.5 SELECTED DOCUMENTS  

Table 1 contains a collection of every document that was subjected to document analysis. 

While some documents are more relevant to urban forest management than others, based on the 

keywords each document was searched for, I determined that each had some impact on urban 

forest management and should be included when examining the municipality’s urban forest 

management policies. 

Table 1: Selected documents from each municipality that were compared with the modified 

set of best practices presented in tables 2 and 3. 

City London Guelph Waterloo 

 

 

 

 

 

Documents 

City of London Urban Forest 

Strategy 

City of Guelph: Urban Forest 

Management Plan 2013-2032 

City of Waterloo: Urban Forest Policy 

City of London Urban Forest 

Strategy: Implementation Plan 

Envision Guelph: The City of 

Guelph Official Plan 

City of Waterloo: Urban Forestry 

Operation Program 

London Invasive Plant 

Management Strategy 

Community Energy Plan City Tree By-Law No. 2014 

Boulevard Tree Protection By-

Law 

Downtown Streetscape Manual City of Waterloo: Asset Management 

Plan 

Site Plan Control By-Law Emerald Ash Borer Plan Waterloo’s Culture Plan: A Catalyst for 

Culture 2014-2024 Final Report 

Tree Protection By-Law Recommended Natural Heritage 

Action Plan 

City of Waterloo Transportation 

Master Plan 

Parks and Recreation By-Law Recreation, Parks & Culture 

Strategic Master Plan 

Waterloo Park Master Plan 

DowntownLDN: Our Move 

Forward 

Stormwater Management Master 

Plan 

City of Waterloo: Official Plan 

The London Plan   

 

 3.6 List of Criteria  

Table 2 is the original list of criteria presented by Ordóñez & Duinker (Ordóñez & 

Duinker, 2013). These criteria were modified based on the literature review and used to analyze 

each policy document in table 1. Table 3 outlines the modifications made to these criteria as 

either modification of existing criteria or the addition of new criteria. 
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Table 2: Original criteria for best management practices presented by Ordónez and Duinker 

(Ordóñez & Duinker, 2013)  
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 Table 3: Modified and additional criteria for urban forest management best practices. 

 

3.7 CRITERIA MODIFICATIONS 

Some of the criteria in the list of best practices set out by Ordóñez and Duinker (Ordóñez & 

Duinker, 2013) were either lacking or too vague based off of current research so for the purposes 

of this research paper there were some modifications made to their criteria to either modify or 

outline more specific practices that should be included in a list of best practices. The criteria 

suggest creating a “Communications officer” position (Ordóñez & Duinker, 2013) but do not 

suggest anything about what the position should entail. There are certain roles that 

communication officers should be responsible for and including some of these in the best 

practice criteria could help ensure that the new position is effective, and resources are not being 

wasted. Since urban forests are so complex there are many factors that need to be taken into 

account so focusing on larger trees as the original criteria suggests (Ordóñez & Duinker, 2013) 

would exclude the areas where large trees are either incapable of growing or cause other issues 

 Criteria Indicators 

 

 

Modified Criteria 

Communications Communication Officer role includes acting as a point 

of contact for the public 

Size of Trees  Focus on tree sizes that are appropriate for the location, 

larger trees may cause more damage in a storm. 

Native Trees Develop a biodiverse environment with primarily native 

species while introducing non-native species as often as 

possible where risk is understood and can be mitigated 

or avoided. 

 

 

 

Additional Criteria 

Intergovernmental 

Communication 

Establish a communication system between different 

levels of government. 

Intermunicipal co-operation Establish strategy to co-operate with surrounding 

municipalities. 

Funding for future research Establish funding for research of the municipalities 

urban forest to further develop policy. 

Encourage planting of low 

allergen trees 

Minimize allergen release from trees in the urban forest, 

particularly in areas with dense populations of people 

with allergies. 
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such as increased property damage during storms or increased anxiety in people living in the 

area. The original criteria also suggest that native trees should be dominant in urban forests 

(Ordóñez & Duinker, 2013) however, deciding between native and non native species is still 

heavily debated in urban forestry and we still need further research before we can determine 

which trees can provide which benefits under which conditions (Johnston, Nail, & James, 2011). 

An urban forest of only native trees may not be resilient enough to survive harsh changes in 

climate in the future. With proper assessment of the suitability and risks of non-native species 

they can provide a range of benefits that can contribute to a more resilient urban forest with 

potentially increased value stemming from different ecosystem services and aesthetics (Sjöman, 

Morgenroth, Sjöman, Sæbø, & Kowarik, 2016). Essentially, non-native species currently have 

the potential to provide a high risk, high reward option for urban forests however with further 

research we will be able to reduce risk and gain a more thorough understanding of the rewards. 

The additional criteria were each added based on information obtained largely from the 

literature review. Including a strategy for communication between different levels of government 

and other municipalities are based off the idea that urban forests do not have to end on the 

municipality’s border and involving other municipal or provincial governmental bodies could 

allow urban forests to more seamlessly bridge space between municipalities increasing the 

geographic range of their benefits and not limiting the urban forest to the borders of one 

municipality. Including funding for future research as a best management practice was based on 

the idea that we can always improve our urban forests if we understand them better so continuing 

research, particularly into a municipality’s particular environment, can help urban forest 

managers develop a better urban forest for their community. The final addition of encouraging 

the planting of low allergen trees is based on the negative impact that allergens from urban 
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forests can have on community members (Kuchcik et al., 2016). By reducing the number of trees 

that produce allergens municipalities can minimize the negative impact that the urban forest has 

on those community members that have allergies. 

4. RESULTS 

4.1 OVERVIEW 

Tables 4, 5, and 6 compare each municipality’s relevant documents with the modified set 

of best management practices based on those presented by Ordóñez and Duinker (Ordóñez & 

Duinker, 2013). The tables are structured so that each policy is compared with each criterion and 

by selecting a policy from the top row and descending that column one can determine how each 

policy does or does not meet each criterion. 

Examining each municipality shows some common trends where each city is lacking and 

some where best management practices are more commonly adapted. Looking at fire 

management, deciding between coniferous and deciduous or short and long lived species, and 

establishing a time frame for policies no municipality has established any strong policies to 

manage these aspects of the urban forest. There are a few criteria where each municipality has 

established strong policies to meet and sometimes exceed these criteria. Each city has established 

a detailed tree inventory, effective tree planting plans, found a role for native species, developed 

a plan for connectivity in the forest, managing wildlife, adapting to climate change, educating the 

public, and establishing a native ecosystem. 

4.2 LONDON 

See Table 4 in appendix A on page 46 

4.3 GUELPH 

See table 5 in appendix A on page 50 
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4.4 WATERLOO 

See table 6 in appendix A on page 55 

5. DISCUSSION 

5.1 LONDON 

5.1.1 STRENGTHS 

One of London’s biggest strengths lie in their understanding of their own urban forest. 

London is the only city of the three in question that performed an analysis of their urban forest 

using the Urban Forest Effects Model (UFORE) to better understand what they are managing and 

how it is structured and how it functions. With this new information the municipality also plans 

to revise their existing policies to better support the urban forest. The city has also established 

some reasonably ambitious goals of reaching 32% canopy cover by 2065 from 25% canopy 

coverage as of 2008 (London, 2014). London also demonstrates some proactive behaviour by 

having an official strategy for managing invasive species. Since London is situated in 

Southwestern Ontario it is threatened by a range of invasive species such as emerald ash borer 

and having this plan in place is definitely a step in the right direction for protecting the urban 

forest of London, Ontario. London has implemented a tree replacement policy that also promotes 

growth of the urban forest by requiring, at a minimum, 1-2 trees to be planted to replace each 

removed tree based on the size of the tree being removed. So long as the city maintains a 

replacement ratio that is generally above one to one the urban forest will likely experience 

growth making it much easier for the municipality to achieve their goals of expanding the urban 

forest. To responsibly meet their goals of expanding the urban forest the city is also attempting to 

partner with nurseries in their region to source the necessary trees. By reducing the distance the 

trees travel it reduces the likelihood of introducing invasive species of pests or plants (Ontario, 

2019) that would otherwise take much longer to reach the municipality’s urban forest. While the 
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policies regarding public involvement and education are generally vague, they are present, and 

the city is establishing methods to communicate with and involve the public in education, 

volunteerism, and celebrations regarding the urban forest and the environment. To accomplish 

their goals of improving the urban forest in their region the municipality has established a clear 

budget for every aspect of their plan and has made this information available to the public 

through their website which shows a desirable level of transparency. In the future London is 

likely to only improve their urban forest management plan as they continue to update their 

policies and continue to fund research through various institutions to better understand how to 

manage their particular forest. 

5.1.2 WEAKNESSES 

One of London’s biggest weaknesses is that the time frame outlined in the various 

policies is shorter than is suggested in the criteria (Ordóñez & Duinker, 2013). The municipality 

should be looking further into the future and planning for longer term goals. If the city creates 

flexible longer-term goals, since the forest grows so slowly, the city will be able to start work 

now to achieve those long-term goals. The goals must also remain fairly flexible since as our 

knowledge regarding the urban forest changes those long-term goals may need to be altered to 

match that new knowledge. The city should also establish proactive policy like they have 

towards invasive species in other aspects of their urban forest management. The city has little in 

terms of proactive management of hazardous trees, fire hazards, natural disasters, or tree 

damage. With more proactive policies towards these aspects of management the city would be 

able to avoid many of the consequences that comes from these threats. Hazardous trees removed 

pre-emptively could reduce the potential for bodily harm and property damage, fire hazard 

prevention could contribute to less risk of fires spreading through neighbourhoods, natural 
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disaster preparation would minimize the harm from major storms that occur in the area (Ferris, 

2001) and protecting trees from damage helps to extend the lifespan of these pieces of the city’s 

infrastructure. One last major weakness is the lack of goals to establish connectivity throughout 

the urban forest. Having a discontinuous urban forest forces wildlife to travel between patches 

and risk crossing roads and other hazards that could be reduced or avoided through introduction 

of corridors connecting different areas of urban forests (Villaseñor, Driscoll, Escobar, Gibbons, 

& Lindenmayer, 2014). 

5.1.3 OPPORTUNITIES 

The city has several opportunities to improve their urban forest, one of the biggest 

opportunities is their plan to revise their existing policies. While revising their policies regarding 

urban forests the municipality can integrate urban forest management practices into other related 

policies and remove vagueness from policies. The urban forest can be impacted by many 

different parts of a city so integrating urban forest management into other policies besides the 

urban forest management plan can minimize conflicts between managing different aspects of the 

municipality and help to maintain a healthier urban forest. Another major opportunity is their 

potential partnership with Western University. Working with an institution to research their own 

urban forest to better understand how to manage their own ecosystem. Through this research the 

municipality could identify where to focus their resources to maximize the benefits from the 

urban forest and better maintain the ecosystem. The city should invest in research to naturalize 

their urban forest and build connectivity through the urban forest to improve its structure. 

5.1.4 THREATS 

Due to its location London, Ontario’s urban forest is threatened by the presence of 

emerald ash borers along with a variety of other invasive species present throughout Southern 
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Ontario (NRC, 2013).  Without proactive action protecting the city’s trees is a much more 

difficult task as preventative action against invasive species is generally much easier than acting 

after they have a foothold in the ecosystem (Genome BC, 2017). Another threat that is faced by 

the municipality is a lack of public involvement. To maximize the benefit to the public they need 

to take part in the process of designing their urban forest. London does intend to involve the 

public in their urban forest management as much as possible, but the responsibility also falls 

partially on the public. Its not enough to offer the public a way to participate, the city needs to 

incentivise participation if they hope to involve the public as much as is necessary. Attendance at 

public political meetings has been decreasing (Statistics Canada, 2015b) and this threatens the 

development of the urban forest since community member input is key in designing an urban 

forest that will primarily affect the lives of those community members. 

5.1.5 CONCLUSIONS 

In conclusion, London has some very strong urban forest policies that follow the most 

important best practices reasonably well, but the municipality still has room to improve. London 

has many strengths and is leading the way in some aspects of urban forest management such as 

how they performed a study on their own forest using the UFORE model so they could better 

understand their own urban forest. There are still some aspects of their urban forest management 

that can be improved such as how their policy should be planning further into the future. The city 

should investigate any opportunity that they have to improve their urban forest policy and act 

proactively against the variety of threats they face. 
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5.2 GUELPH 

5.2.1 STRENGTHS 

Guelph has a few very prominent strengths. One of these strengths is their aggressive 

proposed 3:1 tree replacement plan, under this policy each removed tree would be replaced with 

at least three new ones somewhere in the municipality. This could drastically impact growth of 

the urban forest since every time a tree needs to be removed the forest will see a minimum net 

increase of 2 new trees. Expanding their urban forest offers the potential to spread the benefits of 

urban forests to even more areas throughout the municipality if managed properly. One area 

where Guelph is really leading in urban forest management is their establishment of a GIS based, 

publicly available, tree inventory. Any community member or group can go on to the city’s 

website and find an interactive map marked with every tree that has been inventoried so far and 

see details about each tree. This not only gives the public a way to see the true extent of their 

urban forest but also makes management much easier as planners can take this resource and see 

the structure of the existing urban forest when planning further growth. This resource essentially 

offers a practical way to examine the urban forest for both the municipal government, other 

organizations, and the community members themselves. Guelph is also the only city of the three 

here to discuss or implement the 30-20-10 rule where no more than 30% of the urban forest is 

made up of one family of trees, no more than 20% is made up of one genus of trees, and no more 

than 10% is made up of one species of tree. This rule is in place here to ensure that the urban 

forest remains a biologically diverse ecosystem. A biodiverse ecosystem is a more resilient 

ecosystem (I. Thompson, Mackey, McNulty, & Mosseler, 2014) and to remain sustainable in an 

urban environment an urban forest needs to be resilient due to the harsher nature of the 

environment. So long as Guelph continues to follow this rule it will contribute to the resilience 
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and sustainability of their forest. To achieve a biodiverse urban forest Guelph has even 

acknowledged that, while native trees are safer and therefore preferred, they have not ruled out 

the use of non-native tree species in the name of finding the right tree for the right place. Opting 

to include non-native species offers the city a wide range of benefits from increased biodiversity 

to specific benefits provided by specific tree species not native to the area while preferring native 

species helps to minimize the potential introduction of potentially invasive species. 

5.2.2 WEAKNESSES 

Guelph’s biggest weakness is that the city has not established a way to assign an 

economic value to their urban forest. It may be extremely difficult to assign economic values to 

certain costs or benefits of the urban forest but to manage the urban forest there are lots of input 

costs and assigning a value to different parts of the urban forest can help to make sure that the 

municipality’s resources are used efficiently by funding parts of the forest that provide the most 

benefits in return. Assigning a universally accepted economic value to something like the 

aesthetic value of a tree is essentially impossible as every individual will value it differently 

however assigning values where possible can help to create a necessary budget for managing the 

urban forest. Whether it involves surveying communities on how much they value the different 

aspects of urban forests or calculating values of the ecosystem services provided by the various 

components of the urban forest, if the city is able to assign economic values to each component 

of the urban forest then budgeting to manage and grow the urban forest becomes a much simpler 

task since there are at least some values where there would otherwise not be. The city’s urban 

forest policy doesn’t discuss creating a more naturally structured urban forest. To improve the 

structure and function of the urban forest the municipality should consider creating a more 

natural environment where the tree planting bears a closer resemblance to how a forest would 
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have developed naturally in the environment. More natural forests create an environment closer 

to a tree’s natural habitat where they can potentially grow healthier and longer. Just as was 

discussed in the weaknesses of London, Guelph should also be planning further into the future. 

Guelph’s policy also does not discuss a long enough time frame just like London’s policy. 

5.2.3 OPPORTUNITIES 

Guelph has many opportunities to improve their urban forests. The municipality has 

established a partnership with the University of Guelph that offers a wide range of opportunities 

to improve their urban forest management. Working with the university to study their urban 

forest in a similar way to what London did using the UFORE model, Guelph could develop a 

better understanding of how their urban forest is structured and how it functions to be able to 

manage it more efficiently. The municipality has also laid out plans to improve communications 

with the public and this presents another opportunity to vastly improve their urban forest. If the 

city can reach out to more than the general public and involve a wide range of stakeholders, it 

would open a wide range of opportunities to collaborate with others and expand and improve the 

urban forest. Working with private land owners to ensure that the urban forest goes beyond the 

land owned by the municipality is key as so much of the city is privately owned and the 

municipality has relatively little control over that land. 

5.2.4 THREATS 

Most of the threats that Guelph faces stem from a lack of proactive policies. The city has 

not outlined any effective incentives or penalties in place for tree planting or removal 

respectively. Since the city has relatively little control over privately owned trees the easiest way 

to involve private land owners is to offer incentives for planting trees and penalties for removing 

them. If it is in their own best interest private land owners could be an important part of 
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improving the urban forest. The city has also not laid out a plan to protect trees from damage. To 

minimize the threat of tree damage from hazardous events like construction or road salting the 

city could implement policy to place guidelines for how to protect trees from the potential harm. 

Guelph has also not implemented a strategy to assign a value to their urban forest. Assigning a 

value to the urban forest makes management much easier as managers can determine where it is 

appropriate to assign different parts of the urban forest management budget. 

5.2.5 CONCLUSIONS 

Guelph has some very progressive urban forest management policy and is leading the way in 

a few different aspects. The municipality is leading the way in terms of establishing a detailed 

tree inventory for the city that is available to the public and they have set policy in place to help 

ensure that their urban forest is a biodiverse and resilient ecosystem which demonstrates what a 

municipality should be aiming for in establishing a sustainable urban forest. Just like the other 

municipalities there is still room to improve their urban forest management practices. Guelph 

should be establishing a method for assigning a monetary value to the different aspects of their 

urban forest to make management of it as a resource much more efficient. To make 

improvements in their policy Guelph could look more towards involving the University of 

Guelph and the general public to gain input into how to more effectively manage the forest and 

what the community members want to get out of the urban forest in their area. There are also 

several threats that Guelph needs to keep in mind while further developing their urban forest 

policies but most of the major threats that the municipality faces can be mitigated or completely 

avoided by developing more proactive policies that help to protect trees and offer reasons for 

private land owners to contribute to developing the urban forest now rather than later. 
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5.3 WATERLOO 

5.3.1 STRENGTHS 

Waterloo’s biggest strengths lie in the effort they have been putting into communication 

with the public and keeping a detailed tree inventory. Waterloo has established an admirable line 

of communication with the general public and other municipalities to keep them involved in 

managing the urban forest. Having the public involved in as many aspects of urban forest 

management as possible provides the advantage of having the help of the people that the urban 

forest should be designed for. If the people most heavily affected by the urban forest are the 

community members in the area where the urban forest will be changed then it is important to 

get their input in planning those changes. Involving community members also offers 

opportunities to involve them in volunteering to improve their urban forest helping to further 

reduce the cost of urban forest management for the city while still improving the urban forest. 

Waterloo has established a very detailed tree inventory similar to what Guelph has done which 

could help make management much easier however the way that the city has made that database 

available to the public is less intuitive. The data is available in formats such as spreadsheets or 

formats that require GIS software to view them. Compared to Guelph which offers a web 

browser-based map to view a similarly detailed tree inventory these solutions are far less 

intuitive or accessible for most people who may not have access to GIS software. Despite this 

resource not being perfect it is still very useful, particularly to urban planners who can use GIS 

software to see the urban forest in a more practical way. 

5.3.2 WEAKNESSES 

Of the three municipalities in this research, Waterloo has some of the biggest 

weaknesses, partially due to their urban forest policy last being updated in 2001. One major 
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weakness is the lack of any official invasive species management plan. Even though Waterloo is 

close to the other cities and faces many of the same invasive species as them the municipality has 

not established an official plan to manage that threat, something that the other two cities have in 

place. Without a plan that outlines proactive action to be taken against invasive species the 

potential damages can be incredibly expensive and difficult to recover from (Pimentel, Zuniga, 

& Morrison, 2005). Just like Guelph, Waterloo has not established a strategy to assign a value to 

their urban forest. Not assigning a value to different aspects of the urban forest makes creating a 

budget much more difficult as the city can not accurately determine which parts of the urban 

forest will provide either the best return on investment or at least minimize how much the city 

spends in unnecessary maintenance. Another weak point of the policy is one that is shared with 

all three cities in this study, Waterloo should be setting flexible goals over a longer time frame, 

Waterloo’s longest-term goals are not as long term as is suggested by the best management 

practices. There are also very few policies in place to manage or incentivise management of 

private trees and with so much land privately owned it can be difficult to establish a continuous 

urban forest as the municipal government does not have that much control over wide areas of the 

city which poses a challenge to managing the urban forest. 

5.3.3 OPPORTUNITIES 

Waterloo has the most room to improve out of the three cities in this study, so they 

should be taking any potential opportunities to improve their urban forest management policies. 

One major opportunity for the city is to establish a partnership with the University of Waterloo 

since they already maintain a 5-hectare urban forest with many plots where research is taking 

place on urban trees that has potential to be applied to Waterloo’s urban forest management 

policy to update their outdated policies. To improve their urban forest structure Waterloo could 
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examine the possibility of establishing a few connected priority areas where the urban forest will 

spread from ensuring that the urban forest is well spread throughout the city but remains 

reasonably continuous. One smaller opportunity would be to follow Guelph’s forest management 

approach and make the public data for the tree inventory more accessible as a web browser-

based map that those without GIS software can easily view and understand. The city could also 

look into following London’s example and perform an analysis on their urban forest before 

updating their urban forest management policies. Gaining a better understanding of the structure 

and function of Waterloo’s urban forest would help when it comes to updating their outdated 

policies. With more recent data and knowledge of how their urban forest is built and functions 

policy makers should be able to establish much more effective management practices that suit 

the urban forest that is present in Waterloo now.  

5.3.4 THREATS 

The biggest threat that Waterloo faces is invasive species, there is no official plan for 

managing the threat of invasive species. Without proactive action against this threat there can be 

serious consequences for the city’s urban forest. If the city implements more proactive policies it 

could drastically reduce the cost of this threat by avoiding or, at the very least, minimizing the 

introduction of invasive species into the urban forest ecosystem. Another threat that should be 

addressed is the lack of policies to protect trees at an individual level, there is no policy in place 

to respond to hazardous trees. With no response plan for hazardous trees there is potential threat 

of unnecessary property damage if a hazardous tree falls or breaks in a storm and could even lead 

to bodily harm if somebody is hit by a falling tree or branch. 
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5.3.5 CONCLUSIONS 

In conclusion, Waterloo has the most room to improve out of the three municipalities in this 

study. There are some things that they are doing well such as public outreach and keeping a 

detailed tree inventory however there is still plenty of room for improvements. One of the 

biggest and most important aspects of Waterloo’s urban forest management that should be 

addressed as early as possible is the lack of invasive species management plans as invasive 

species pose a threat to the well being of the urban forest and without proactive action against 

invasive species the potential damages can be incredibly expensive to recover from (Pimentel et 

al., 2005). There are some great opportunities for the municipality to improve their urban forest 

management policy whether its through further research alongside the University of Waterloo or 

through improving their existing resources the city should be able to find a way to begin 

improving their urban forest policy. Since their existing policy is relatively old and outdated it 

would be fairly easy to justify updating with more modern information. 

5.4 CRITICAL ANALYSIS OF CRITERIA 

5.4.1 STRENGTHS 

The criteria were originally developed by examining policies that have already been put 

in place, so it is possible to monitor the effects of policies that follow these criteria. Since the 

policies are already established in the real world observing them over time can allow 

municipalities to determine whether the best practices outlined by Ordóñez and Duinker 

(Ordóñez & Duinker, 2013) are having a positive impact on their urban forests. Ordóñez and 

Duinker also developed the best practices by examining policies from throughout Ontario. This 

means that the best practices are based off policies from an area with similar climates and are 

more likely to be applicable to the management of Guelph, Waterloo, and London’s urban forest 
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ecosystems when compared to a set of best practices from a much different environment where 

the climate is different.  

5.4.2 WEAKNESSES 

Because the policies are based on current practices it is possible that more experimental 

or even recognized best practices in early stages of widespread adoption are not well represented. 

If there are practices out there that are uncommon but could potentially be very beneficial to 

other municipalities and they are left out of a set of best management practices like this then it 

may make widespread adoption less likely as policy makers could see lists like these as a 

guideline for what is good and bad in managing their urban forests. Some of the criteria in this 

list also take a side on management practices that are still being debated. The original criteria 

suggest focusing on native species when there are arguments for that practice but also arguments 

to be made for introducing non-native species. Taking a side discounts the arguments to be made 

for the other side which potentially could provide great benefits for a municipality under the 

right circumstances.  

5.4.3 OPPORTUNITIES 

Creating a “one size fits all” set of best management practices, while not the best solution 

is a very useful tool. For the many smaller municipalities throughout Ontario with no urban 

forest management plan in place who need somewhere to start, lists of criteria to follow such as 

the one laid out by Ordóñez and Duinker are a great resource and should be regarded as a very 

important tool in establishing wider adoption of urban forest management plans in communities 

around the world. Already having the generally accepted best management practices outlined 

provides the opportunity for a municipality without an urban forest management plan to safely 
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and affordably begin development of policy of their own by giving them a starting point that can 

be tailored to their specific ecosystem over time. 

5.4.4 THREATS 

While there are some advantages to having a “one size fits all” set of best management 

practices, urban forests are complex ecosystems and can’t all be managed perfectly from one set 

of rules. Different municipalities might find use for best management practices as starting points, 

but every city will be different and need to develop their own management system over time 

where it can be tailored to match the desires of their communities and fit within any geographic 

restrictions. The “one size fits all” rule set without further modification by each municipality 

threatens to leave urban forests unoptimized creating situations where resources could be better 

used and are being ignored to follow what is accepted as the best practice. 

5.4.5 CONCLUSIONS 

In conclusion establishing criteria for best management practices creates a very useful tool 

but should not be regarded as a complete solution for developing an urban forest management 

plan. Creating one from scratch requires a lot of research and work so having a general guideline 

to follow makes urban forest planning more accessible to smaller communities who want to 

establish an urban forest. The development of best management practices such as these are very 

important in helping to help develop urban forest management plans in more municipalities. 

With guidelines on how to manage an urban forest, municipalities have more access to the 

information they need to at least start somewhere, reducing their cost compared to developing 

their own policies from the ground up. 
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6. FURTHER RESEARCH 

As we continue to research urban forests I have determined areas of research that are 

important in improving urban forest management based off some areas that appear to be lacking 

in current urban forest management policy. Investigating the impact of public involvement on 

urban forest management and, if it is found to be beneficial, developing strategies to more 

effectively involve the public. The public are heavily impacted by the state of their urban forest 

and if involving them truly is beneficial then finding ways to get everybody more involved in 

planning, management, and potentially even maintenance, could provide benefits for both the 

municipality and the community members. Getting the public involved in policy and research is 

one aspect but it is also important to involve the policy makers and stakeholders in research as 

well.  Finding better ways to educate policy makers, stakeholders, and the public on the costs and 

benefits of urban forests could get more people involved and with policy makers who are well 

educated on how to manage an urban forest the policies being implemented should be able to 

allow us to manage our urban forests more efficiently.  

While difficult, municipalities trying to manage an urban forest should have a system in 

place to assign monetary values to the various aspects of the urban forest. Further research into 

how to accurately assign these values to as many aspects of the urban forest as possible can help 

policy makers assign budgets and more effectively distribute resources where they would 

provide the most return on the municipality’s investment. While some aspects of the forest may 

be near impossible to assign values to that will be universally accepted discussions with 

community members and other forms of research may help establish a rough idea of how much 

community members value aspects of the urban forest such as aesthetics or cultural values of the 

urban forest.  
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Managing urban forests depends on a good understanding of how they are structured and 

how they work (Dennis, Dollmaier, McKenzie, & Windatt, 2015), developing a better 

understanding of the urban forest can help policy makers and researchers develop better 

management practices. As we continue to research what the best management practices are for 

urban forests and urban forest policies become more widespread research into the best methods 

for implementing and putting urban forest policy into action could help municipalities implement 

their urban forest policies and have real impacts on communities. 

7. CONTRIBUTIONS TO PRACTICE 

Urban forests are going to be a very important part of making our cities more sustainable in 

the future as climate change continues. Through proper urban forest management, municipalities 

can reduce their contributions to climate change as well as the impacts that climate change has 

on the municipality. Assessing our current urban forest policies is key in moving forward. 

Looking into the content of our current urban forest policies and comparing it with what is 

accepted as best practices can identify where there is room to improve our policies and where we 

are doing well based off our current understanding of how urban forests should be managed. 

Improving our urban forests is a major component of improving the sustainability of our cities 

(F. J. Escobedo et al., 2011) and improving  the quality of life for community members (Sheets 

& Manzer, 1991). Research like this is important to move urban forest management forward. By 

understanding where we are now with our current policies we can better understand where our 

efforts are most successful and where our policies are lacking. This can tell policy makers where 

policy developing resources should be allocated. In this research project I’ve determined where 

Guelph, Waterloo, and London, Ontario need to improve their policies and where they are doing 

well based on our current understanding of how urban forests should be managed. This practice 
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could be extended to another city so long as the criteria are appropriate to the environment of the 

city in question. 

8. CONCLUSIONS 

In conclusion, every city in this study has at least some strong policies and all have room to 

improve. Some cities such as Guelph and London have some very progressive policies and are 

leading the way in some aspects of urban forest management. Of the three cities in question 

Waterloo has the most outdated policies and has the most room to improve. Each city should 

investigate the option of reviewing their policies to find out where they need to improve the 

management of their urban forests as our understanding of how to manage urban forests 

improves. Based on the three cities in this research, Ontario’s mid size cities appear to largely be 

adopting urban forest policies and some are establishing very progressive policies that are 

pushing beyond accepted best management practices. Some cities still need to update their 

policies and while they are managing their urban forests the policy guiding that management 

could be drastically improved to provide a better environment for the communities involved. 

9. SUMMARY OF MAIN POINTS: 

- Urban forests provide many social, economic, and environmental benefits but are not 

without their costs. 

- Guelph and London have the most progressive policies of the three cities in this study. 

- Waterloo has relatively outdated policies that need the most improvement of the three 

cities in this study. 

- All three cities have room to improve their urban forest management policies. 
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11.  APPENDIX A 

LONDON, ONTARIO 

Table 4: Comparison of London, Ontario's urban forest related policies to the modified set of best practices 

Criteria  

(* 

indicates 

modified 

criteria) 

(** 

indicates 

additional 

criteria) 

City of London 

Urban Forest 

Strategy 

City of London 

Urban Forest 

Strategy: 

Implementation 

Plan 

London Invasive 

Plant Management 

Strategy 

Boulevard Tree 

Protection By-

Law 

Site Plan Control 

By-Law 

Tree Protection 

By-Law 

Parks and 

Recreation Area 

By-Law 

DowntownLD

N: Our Move 

Forward 

The London 

Plan 

Summary 

Pruning 
No timed cycle 

but it is set as 

high priority to 

set 

Attempt to 

reduce trees 

with high 

pruning needs 

N/A Only general 

manager can 

authorize 

pruning on blvd 

trees 

Required to be 

discussed in tree 

preservation report 

prior to new 

development 

Pruning should 

be in 

accordance 

with good 

arboricultural 

practices 

N/A N/A Set trim 

cycles for 

trees on 

rights of 

way/city 

property on 

a case by 

case basis 

Follows best 

practices 

very closely 

Removal 

& 

Replacem

ent 

Med priority Create bylaws 

to regulate 

removal 

Invasive species 

will be removed 

using best 

management 

practices 

Tree removal 

fees are in 

place, 1-2 or 

more 

replacement 

trees to be 

planted 

Any dead material 

needs to be 

replaced by 

landowners, 

required part of 

tree preservation 

report prior to new 

development 

Permit required 

to remove trees, 

trees may be 

replaced by 

planting a new 

tree or with 

money instead 

Tree removal is 

prohibited  

N/A Replacement 

ratio is one 

tree for 

every 10cm 

of tree 

diameter that 

is removed 

unless 

otherwise 

stated 

Follows best 

management 

practices and 

exceeds in 

some areas 

Hazard 

Trees 

Mentioned by 

stakeholders 

but not strictly 

addressed 

N/A manage areas that 

become fire 

hazards 

Dangerous 

trees/branches 

to be removed 

after inspection 

N/A No fee in place 

to apply to 

remove a 

hazardous tree 

N/A N/A Minimize 

hazards 

Lacking in 

most best 

management 

practices 

Natural 

Disasters 

High priority 

with plans to 

increase 

budgets 

5000$ budget 

increase to 

develop 

mechanism to 

build a 

contingency 

disaster fund 

N/A N/A New development 

requires storm 

drainage systems 

(does not specify 

to utilize the urban 

forest) 

Trees damaged 

by natural 

disturbances 

within six 

months of the 

damage 

occurring 

N/A N/A N/A Strong 

reactive 

strategies, 

lacking in 

proactive 

practices 

Fires 
N/A N/A Manage fire 

hazards 

N/A N/A N/A Fires are 

prohibited 

N/A Fire risk 

needs to be 

mitigated 

No fire 

programme 

associated 

with UFMP 

Pest & 

Disease 

High priority to 

develop and 

implement plan 

Develop/imple

ment pest 

management 

plan w/ 75,000$ 

annual budget 

increase 

Development pest 

management plan 

to manage insects, 

disease, and 

invasive species 

N/A Pest resistance is a 

factor in plant 

selection 

Inspection for 

pests can be 

done when the 

city planner 

believes on 

reasonable 

grounds there 

may be a pest 

or threat to 

forest health, 

diseased trees 

may be 

removed by 

city planners’ 

orders 

N/A N/A Create/mana

ge strategies 

to manage 

pests, 

disease, 

invasive 

species, 

urban 

wildlife, and 

other threats 

Follows best 

practices 

very closely 

Tree 

Inventory 

High priority to 

be 

computerized 

within 2 years 

Re-inventory 

city trees w/ 

250,000 $ 

periodic budget 

increase 

Inventory invasive 

species 

N/A N/A Tree inventory 

includes all 

trees over 10cm 

trunk diameter 

and 1.4 m 

above ground 

level 

N/A N/A Tree 

inventories 

are required 

for all 

planning/dev

elopment 

applications 

and 

infrastructur

e projects 

Follows best 

practices 

very closely 

Tree 

Damage 

N/A Select more salt 

tolerant species 

N/A No work may 

harm boulevard 

trees 

Parking lot 

planters to be 

bound by concrete 

curbing with 

minimum size of 

3m*3m*.9m 

Harming trees 

is prohibited 

unless 

appropriate 

permits are 

obtained 

Damaging trees is 

prohibited 

N/A Pest 

management 

goals set for 

various 

areas, 

management 

plans will be 

created/impl

emented 

Majority of 

policy is 

vague 

Invasives 
High priority to 

develop and 

implement a 

pest 

75,000$ annual 

budget increase 

to create pest 

management 

Create pest 

management plan 

to manage 

invasive species, 

N/A N/A May be 

inspected for 

with reasonable 

grounds 

N/A N/A N/A Follows best 

practices 

very closely 
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management 

plan 

plan and 

monitoring for 

invasive species 

act proactively by 

creating an 

inventory, acting 

proactively against 

invasive species, 

and responding to 

threats quickly 

Canopy 

Cover 

<25% with 

plans to reach 

25% by 2035 

and 32% by 

2065 

25,000$ budget 

increase to 

establish goals, 

increase 

planting/require

ments for 

different zones, 

educate 

stakeholders 

and monitor 

progress 

N/A N/A Selected tree 

species should 

have appropriate 

size canopy for the 

space in question 

N/A N/A N/A Goals 

include 

increasing 

cover, no net 

loss, 28% by 

2035 and 

32% cover 

by 2065 

Follows best 

practices 

very closely 

Tree 

Plantings 

Plans to 

increase 

number, 

quality, and 

incentives for 

tree planting, 

no numbers 

assigned 

15,000$ budget 

increase to 

increase 

quality/quantity 

of tree 

plantings and 

planting stock 

via incentives, 

education, and 

guidelines/stan

dards 

Reduce turf grass 

cover by 

increasing tree 

planting 

N/A N/A Any fee in lieu 

of tree planting 

will be put 

towards tree 

planting by the 

city 

N/A Increase tree 

planting 

opportunities 

and quality of 

plantings via 

new tech 

Increase 

quality, 

quantity, 

while 

facilitating 

tree planting 

program 

Follows best 

practices 

very closely 

Tree 

Source 

Plans to 

establish 

partnership 

with local 

nurseries 

10,000$ annual 

budget increase 

to partner with 

nurseries in the 

region to 

supply trees 

Prohibit growth of 

resale of invasive 

plants in nurseries 

N/A N/A N/A N/A N/A N/A Follows the 

majority of 

best practice 

s  

Size of 

Trees * 

tree size based 

on what is 

appropriate for 

the area 

emphasizing 

large native 

trees 

Improve stock 

of required 

sized trees 

N/A Tree size 

determines fees 

and number of 

replacements, 

bigger trees 

mean higher 

fees and more 

replacements 

Plant/tree sizes 

depend on the type 

of development 

N/A N/A N/A Larger tree 

sizes are 

valued more 

Follows best 

management 

practices and 

exceeds in 

some areas 

Growing 

Condition

s 

Soil amount 

and conditions 

contribute to 

species choices 

200,000$ 

budget increase 

to improve soil 

quality, set min 

soil volumes 

Reduce 

contaminated soils 

and soil erosion 

N/A Planters required 

to have 

appropriate 

herbaceous ground 

cover and 3m*3m 

of soil at 0.9m 

deep 

N/A N/A Use enhanced 

planting 

methods and 

materials 

Provide 

sufficient 

soil volume 

and quality 

to trees 

while 

minimizing 

soil 

disturbances 

Follows best 

management 

practices 

closely 

Targeted 

Places 

N/A N/A N/A N/A N/A N/A N/A Targets 

downtown 

N/A Heavily 

lacking 

Species 
General goals 

to increase 

biodiversity 

ranging from 

medium to high 

priority 

Increase 

biodiversity 

primarily in 

natural areas 

Increase 

biodiversity by 

reducing invasive 

species and 

managing natural 

areas 

N/A Species in new 

development to be 

listed in landscape 

planting plan and 

be appropriate for 

the environment 

N/A N/A N/A N/A Follows 

some best 

management 

practices 

Coniferou

s/non-

coniferou

s 

N/A N/A N/A N/A N/A N/A N/A N/A N/A Heavily 

lacking 

Age-

Class 

Long term, 

medium 

priority goal to 

develop a 

balanced age 

distribution 

10,000$ budget 

increase to 

diversify age 

class 

distribution 

N/A N/A N/A Optionally 

taken into 

account for 

permit granting 

N/A N/A N/A Follows best 

management 

practices, 

lacking 

exact goals 

Short & 

Long 

Lived 

Focus on long 

lived trees 

Focus on long 

lived species 

N/A N/A N/A N/A N/A N/A N/A Does not 

follow best 

management 

practices 

Native 

Species * 

High priority to 

enhance native 

species with 

exceptions 

200,000$ 

budget increase 

to enhance 

biodiversity/pro

mote native 

species, 30,000 

periodic 

budgets to 

develop native 

tree seed 

project. 

Restore native 

communities, 

reintroduce native 

species following 

invasive removal, 

manage/reduce 

non-native species 

N/A Native species 

should be 

preferred 

N/A N/A N/A Native 

species are 

preferred but 

non-native 

species are 

not excluded 

Follows best 

management 

practices 

reasonably 

well 

Forest-

like 

Plantings 

N/A N/A N/A N/A Existing natural 

areas need to be 

included in 

existing conditions 

plan, natural 

features are to be 

N/A Natural park areas 

face more intense 

regulation 

N/A Natural 

environment 

is to be 

protected 

Policy is 

vague and 

does not 

accurately 

follow best 
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preserved where 

feasible 

management 

practices 

Connectiv

ity 

Acknowledged 

but not 

mentioned in 

canopy cover 

discussion 

N/A Maintain/restore/

monitor 

connectivity of 

natural heritage 

features 

N/A N/A N/A N/A Connect tree 

scape with the 

Thames River 

N/A Follows best 

management 

practices 

Wildlife 
Part of high 

priority goal to 

enhance 

biodiversity, no 

database 

discussed 

N/A Reduce the impact 

of invasive species 

on wildlife 

N/A Habitat should be 

maintained 

Taken into 

account when 

granting 

removal 

permits 

Feeding is 

prohibited 

N/A Impacts on 

wildlife 

should be 

minimized 

and 

population 

should be 

managed 

Follows best 

management 

practices and 

exceeds in 

some areas 

Species at 

Risk 

Plan 

acknowledges 

threats need to 

be managed 

N/A Mitigate impacts 

of invasive species 

on species at risk 

N/A Threatened species 

to be included in 

tree preservation 

report prior to 

development 

N/A N/A N/A Species will 

be protected 

Best 

management 

practices are 

lacking 

Carbon 

Sequestra

tion 

No goal set N/A N/A N/A N/A N/A N/A N/A N/A Heavily 

lacking 

Adaptatio

n 

Increase in 

planting 

quantity/quality 

of more native 

and well 

adapted species 

Increase in 

planting 

quantity/quality 

of more native 

and well 

adapted species 

Fund innovation to 

adapt to climate 

change and plant 

species adapted to 

the native plant 

communities 

N/A Native species are 

preferred 

N/A N/A N/A Ensure trees 

are 

adaptable to 

climate 

change 

Follows the 

majority of 

best 

management 

practices 

Communi

cations * 

Communication 

plan, website 

5000$ budget 

increase for a 

communication

s strategy, 

3000$ budget 

increase to send 

out information 

cards on tree 

care to the 

public 

Train staff in 

communicating 

with the public, 

use existing 

corporate 

communication 

strategies to 

educate residents 

N/A N/A N/A N/A N/A N/A Follows 

some best 

management 

practices but 

is very 

vague 

Celebrati

ons & 

Competiti

ons 

Medium 

priority to use 

celebratory 

days to raise 

the profile of 

the urban forest 

5000$ annual 

budget increase 

to celebrate and 

promote urban 

forestry, 5000$ 

annual budget 

increase to 

encourage 

stewardship in 

parks 

N/A N/A N/A N/A N/A N/A N/A Follows 

some best 

management 

practices 

Education 
Creating 

workshops, 

have staff 

supporting 

forestry 

programs 

95,000$ annual 

budget increase 

to hire staff to 

monitor the 

forest and 

provide 

education, 

2000$ annual 

budget increase 

for education 

campaigns for 

stakeholders, 

5000$ one time 

budget increase 

to educate 

community 

gardens on food 

bearing trees, 

5000$ annual 

budget increase 

to educate on 

stewardship in 

rural areas 

Educate public on 

the impacts of 

invasive species 

N/A N/A N/A N/A N/A Educate 

public on 

managing 

private trees 

and 

laws/guideli

nes/etc 

Follows 

some best 

management 

practices 

Planting 
Expanding 

Adopt-A-Park 

program, 

provide land for 

volunteer 

planting project 

10,000$ annual 

budget increase 

to educate 

businesses on 

benefits of 

planting, 

30,000$ budget 

increase to 

develop native 

seed project, 

5000$ annual 

budget increase 

to expand adopt 

a park program, 

Plant native 

species 

N/A N/A N/A N/A N/A Encourage 

planting 

programs 

Follows 

some best 

management 

practices 

Volunteer

ing 

Supporting 

volunteerism 

via businesses 

25,000$ one 

time budget 

increase to 

facilitate 

volunteer 

Engage and 

involve volunteers 

in management 

N/A N/A N/A N/A N/A N/A Follows few 

best 

management 

practices and 

policy is 

vague 
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planting 

projects 

Tours & 

plantings 

Appropriate 

planting in tree 

unfriendly 

areas 

2000$ budget 

increase to 

plant 

appropriate 

species in tree 

unfriendly areas 

Hold annual 

naturalization 

planting events 

with community 

groups 

N/A N/A N/A N/A N/A  Follows very 

few best 

management 

practices 

Naturalne

ss & 

Nativenes

s 

Increase natural 

areas from 55 

to 60%, 

enhance native 

species where 

appropriate 

200,000$ 

annual budget 

increase to 

manage natural 

areas to 

enhance 

biodiversity, 

5000$ annual 

budget increase 

to reintroduce 

lost native 

species where 

appropriate 

Focus on 

promoting native 

species 

N/A Natural features to 

be preserved 

N/A Destructive 

activities are 

prohibited in 

“natural park 

areas” and 

“environmentally 

significant areas” 

Plans to utilize 

specific natural 

assets 

downtown 

Natural 

environment

s will be 

protected, 

and native 

species will 

be preferred 

where 

possible 

Follows 

majority of 

best 

management 

practices and 

exceeds in 

some areas 

Historic/

Heritage 

Trees 

Create/enforce 

a heritage tree 

by law 

5000$ one-time 

budget increase 

to create / 

enforce heritage 

tree by-law, 

40,000$ budget 

increase to 

research how to 

integrate with 

the regional 

Natural 

Heritage 

System 

Protect natural 

heritage features 

from invasive 

plant species 

N/A New selected 

species should not 

harm natural 

heritage features 

Impact on 

heritage 

features is 

optionally taken 

into account 

when 

distributing 

permits 

N/A Re-use and 

integrate 

historic 

buildings and 

their materials 

Heritage 

trees should 

be retained 

Follows 

some best 

management 

practices 

well while 

omitting 

others 

Municipal 

Documen

tation 

Trees viewed as 

infrastructure, 

create and 

enforce various 

new by-laws 

20,000$ one 

time budget 

increase to 

revise existing 

policies to 

protect treed 

areas, create or 

revise various 

by laws 

Green 

infrastructure 

terminology is 

used, continuously 

enhance the 

invasive plant 

management 

strategy 

N/A N/A N/A N/A Uses and 

promotes green 

infrastructure 

terminology 

Green 

infrastructur

e 

terminology 

is used 

Follows best 

management 

practices and 

exceeds in 

some areas 

Practition

ers 

Facilitate 

training 

95,000$ annual 

budget increase 

to increase 

staff/resources 

for tree 

protection, 

5000$ annual 

budget to train 

staff 

Train staff to assist 

in tracking and 

mapping invasive 

plants and 

communicating 

with the public 

N/A N/A Arborists must 

be qualified by 

the Ontario 

Ministry of 

Training, and 

certified by the 

international 

society of 

arboriculture 

Only trained 

service dogs may 

be brought into 

otherwise 

prohibited areas 

by city or 

individuals 

N/A N/A Follows best 

management 

practices 

Tree 

Protection 

in New 

Develop

ment 

Tree protection 

via by laws  

N/A Protect the natural 

heritage features 

from invasive 

species 

N/A tree preservation 

report to be 

reviewed 

Permits 

required to 

damage/remove 

trees 

N/A N/A N/A Vaguely 

follows few 

best 

management 

practices 

Tree 

Protection 

in Private 

Areas 

Tree protection 

via by laws 

Offer incentives 

to 

plant/maintain 

trees on private 

land 

Protect the natural 

heritage features 

from invasive 

species 

Private trees 

may be 

trimmed if 

hanging over a 

highway 

As many trees are 

to be protected as 

practically 

possible 

Permit required 

to 

damage/remove 

trees 

N/A N/A N/A Follows 

most best 

management 

practices 

Tree 

Protection 

in New 

Develop

ments 

Documen

tation 

N/A N/A N/A N/A Tree preservation 

report required 

Permits may be 

required 

N/A N/A Includes 

UFMP goals 

Vaguely 

follows few 

bet 

management 

practices 

Co-

ordination 

Establish and 

facilitate an 

inter-

jurisdictional 

working group 

2000$ one time 

budget increase 

to 

establish/facilit

ate an urban 

forest working 

group 

Partner with 

community groups 

N/A Site plan review 

group to review 

tree preservation 

report 

N/A N/A N/A N/A Follows best 

management 

practices and 

exceeds in 

some areas 

Inclusion, 

Stewards

hip & 

Empower

ment 

Facilitate 

public input 

(unspecific), 

provide funding 

for community 

organizations  

Create a more 

accessible 

website for 

public input, 

2000$ budget 

increase for 

stakeholder 

group education 

campaign, 

25,000$ annual 

budget increase 

to fund 

community 

planting 

initiatives 

Educate the public 

and involve them 

where possible. 

N/A Public meetings 

held regarding 

rezoning, and 

when official plan 

policies require it 

N/A N/A N/A N/A Vaguely 

follows 

some best 

management 

practices 
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Budget 
Increase 

maintenance 

budget to 

account for 

increased 

planting, refine 

budget over 

time 

Increase annual 

maintenance 

budget 

100,000$, total 

budget is 

approximately 

26,018,000$ 

N/A N/A N/A N/A N/A N/A Maintenance 

budgets will 

be prepared 

for parks 

Follows best 

management 

practices 

Financial 

Incentives 

& 

Penalties 

Create penalties 

for tree removal 

and incentives 

to protect treed 

areas and 

promote tree 

planting on 

private property 

20,000$ one 

time budget 

increase to 

revise existing 

policies to put 

incentives in 

place, consider 

zoning bonuses 

as incentives, 

5000$ annual 

budget increase 

for enforcing 

penalties for 

tree cutting in 

woodlands 

without a 

permit 

Offer incentives 

for private land 

owners to properly 

maintain/enhance 

the naturalization 

of London’s 

natural heritage 

system 

Offences face 

penalties as 

provided in the 

provincial 

offences act, 

tree 

removal/replace

ment fees range 

from 0-3,300$ 

based on tree 

diameter  

Penalties in place 

for violation of 

this by-law 

Penalties in 

place for 

violation of this 

by-law 

Penalties in place 

for violation of 

this by-law 

N/A N/A Follows best 

management 

practices 

Valuation 

Techniqu

es 

Use of a 

UFORE study 

130,000$ 

periodic budget 

increase for 

monitoring 

forest value 

with USFS 

iTree Eco 

program 

N/A Increased tree 

size increases 

value of tree to 

municipality 

Value of preserved 

vegetation impacts 

landscaping 

requirements 

N/A N/A N/A Value of 

urban forest 

will be 

determined 

every 10 

years 

Follows 

majority of 

best 

management 

practices 

Time-

Frames 

Three time 

frames, 1-2/3-

5/>5 years, 

provide general 

direction over 

20 years 

Three time 

frames, 1-2 

years with 

841,000$ 

budget 

3-5 years with 

6,482,000$ 

budget 

>5 years with 

18,695,000$ 

budget 

Respond to threats 

as soon as possible 

N/A N/A N/A N/A N/A N/A Inadequately 

follows best 

management 

practices  

Scales of 

Treatment 

Targets are 

adjusted for 

land use type, 

N/A N/A N/A Smaller scale 

development may 

be exempt of some 

requirements 

N/A N/A N/A N/A Inadequately 

follows best 

management 

practices 

Resource 

Continuit

y 

N/A N/A N/A N/A N/A N/A N/A N/A Develop 

continuous 

system of 

parks and 

public open 

spaces 

Lacking best 

management 

practices 

throughout 

majority of 

policy 

Intergove

rnmental 

Communi

cation** 

N/A N/A Co-operate with 

local, regional, 

provincial, and 

federal levels to 

control invasive 

species 

N/A N/A N/A N/A Encourage 

federal, 

provincial, and 

municipal 

governments to 

maintain/expan

d downtown 

office facilities 

N/A Follows 

some best 

management 

practices 

Inter-

Municipal 

Co-

operation 

** 

Inter-

jurisdictional 

working group 

to identify 

common 

objectives 

2000$ one time 

budget increase 

to 

establish/facilit

ate an inter-

jurisdictional 

working group 

Build a 

communication 

network with other 

municipalities and 

communities 

N/A N/A N/A N/A Favours 

competition 

Favours 

competition 

Follows best 

management 

practices 

Funding 

for further 

research 

** 

Fund education 

campaign, 

undertake 

research to 

improve urban 

forest 

performance 

and encourage 

adaptive 

management 

Form research 

partnerships, 

conduct 

research on 

woodland 

canopy 

Conduct scientific 

research into 

BMPs regarding 

invasive species 

N/A N/A N/A N/A N/A Support and 

partner with 

major 

institutions 

like Western 

University 

Follows best 

management 

practices 

well and 

exceeds in 

some areas 

Encourag

e planting 

of low 

allergen 

trees ** 

Encourage 

planting of 

trees that are 

low on the 

OPALS scale 

and reduce 

reliance on 

trees that are 

higher on the 

OPALS scale 

Encourage 

planting of 

trees that are 

low on the 

OPALS scale 

and reduce 

reliance on 

trees that are 

higher on the 

OPALS scale 

N/A 

 

 

 

 

N/A 
N/A N/A N/A N/A N/A Follows best 

management 

practices 

well 
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GUELPH, ONTARIO 

Table 5: Comparison of Guelph, Ontario's urban forest related policies to the modified set of best practices 

Criteria 

(* indicates modified 

criteria) 

(** indicates 

additional criteria) 

City of Guelph: 

Urban Forest 

Management Plan 

2013-2032 

Envision 

Guelph: The 

city of Guelph 

Official Plan 

Community 

Energy Plan 

Downtown Streetscape 

Manual 

Emerald Ash 

Borer Plan 

Recommended 

Natural 

Heritage Action 

Plan 

Recreation, 

Parks & 

Culture 

Strategic 

Master Plan 

Stormwater 

Management 

Master Plan 

summary 

Pruning Prune new trees 2 

times in first ten 

years and 

established trees 

when resources 

permit, prune trees 

that interfere with 

infrastructure, 

establish grid 

pruning program 

for street/park trees 

N/A N/A Minimize pruning during 

utility maintenance 

N/A N/A N/A N/A Follows best 

management 

practices 

Removal & 

Replacement 

Remove and 

replace hazardous 

trees and those 

susceptible to 

threats proactively, 

cash in lieu of 

planting is an 

option and price is 

based on tree 

removed, keep 

track of removed 

trees, proposed 3:1 

replacement ratio 

Tree removal 

will be 

regulated via 

by-laws, any 

tree over 10 cm 

dbh removed 

need to be 

replaced 

N/A Only remove trees for 

maintenance/construction 

when absolutely 

necessary, otherwise 

work around them 

Prioritize 

reactive 

removal of 

infected or trees 

or trees 

impending 

infestation, 

reduce removal 

costs with 

treatment, 

replace 

removed trees 

as fast as 

possible, only 

replace with 

suitable trees 

N/A N/A Identify areas 

where tree 

replacements 

should be 

focused 

Follows best 

management 

practices and 

exceeds in 

some areas 

Hazard Trees Remove hazardous 

trees, identify 

hazard trees early 

and schedule as a 

high priority 

N/A N/A N/A Identify and 

remove 

hazardous trees 

N/A N/A N/A Follows best 

management 

practices 

Natural Disasters Minimize damage 

to infrastructure via 

proper maintenance 

and design 

N/A Implementation 

of green rooves 

to reduce storm 

water runoff 

Design planting zones so 

storm water can 

passively irrigate street 

trees 

N/A N/A N/A N/A Follows some 

best 

management 

practices well 

Fires N/A N/A N/A N/A N/A N/A N/A N/A Lacking any 

policy 

Pest & Disease Develop/implement 

an invasive 

species/pest 

management 

strategy, assess 

vulnerability and 

proactively 

maintain trees to 

defend from threats 

through a holistic 

approach, monitor 

presence of 

disease/pests, 

develop a more 

resilient ecosystem 

through increased 

biodiversity 

N/A N/A N/A Protect trees 

with pest 

control products 

and identify and 

manage any 

threatened areas 

N/A N/A N/A Follows best 

management 

practices and 

exceeds in 

some areas 

Tree Inventory Tree inventory as 1 

of 5 fundamental 

managerial 

components, use of 

a GIS based 

inventory 

Certain 

development 

and site 

alterations 

require tree 

inventories that 

meet specific 

criteria 

N/A N/A Use tree 

inventory to 

identify at risk 

and potential 

hazard trees 

Produce natural 

asset inventory 

to aid in 

valuation 

Maintain 

park and 

park asset 

inventory 

N/A Follows best 

management 

criteria and 

exceeds in 

some areas 

Tree Damage N/A In salt heavy 

areas plant 

more tolerant 

species 

N/A Use salt tolerant native 

shrubs/grasses 

Develop a plan 

to mitigate 

damage from 

threatened areas 

N/A N/A N/A Doesn’t follow 

best 

management 

practices 

Invasives Identify invasive 

species to avoid, 

manage present 

invasive species 

Manage 

invasive 

species 

N/A N/A Integrate 

existing 

strategies to 

mitigate 

environmental 

Develop a city 

wide invasive 

species 

management 

strategy 

N/A N/A Follows best 

management 

practices 
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impacts of 

invasive 

species, ID and 

manage EAB 

threatened areas 

Canopy Cover Assess current 

canopy cover, 

Maintain and 

increase canopy 

cover, goal of 40% 

by 2031 from 20% 

cover as of 2011, 

replace removed 

canopy cover at 5:1 

ratio 

Protect and 

enhance tree 

canopy cover 

with the goal 

of 40% by 

2031 

N/A Maintain canopy cover EAB threatens 

canopy cover, 

goal is to break 

even after tree 

replacement 

Manage canopy 

cover while 

providing 

habitats that 

support 

biodiversity, 

N/A Provide 

opportunities to 

expand canopy 

cover in the city  

Follows best 

management 

practices and 

exceeds in 

some areas 

Tree Plantings Require tree 

plantings as part of 

capital projects, 

increase tree 

plantings to 

achieve specific 

benefits based on 

needs, do not 

exceed 

maintenance 

capabilities of the 

city 

N/A N/A Increase area available 

for planting, plant trees 

strategically to optimize 

benefits 

 

Maintain 

canopy cover 

through 

partnerships 

with tree 

planting groups 

and other 

organizations 

N/A N/A N/A Follows best 

management 

practices 

Tree Source Partner with local 

nurseries and offer 

guides/in store 

rebates at select 

nurseries for native 

species 

N/A N/A Use indigenous stock 

from locally ground 

sources 

N/A N/A N/A N/A Follows best 

management 

practices and 

exceeds in 

some areas 

Size of Trees * Value of trees is 

determined by size 

and other factors 

N/A N/A N/A Larger trees are 

valued more 

N/A N/A N/A Doesn’t follow 

best 

management 

practices 

Growing Conditions Follow tree 

technical manual 

guidelines 

N/A N/A Optimize growing 

conditions to ensure 

healthy and full growth, 

provide optimal amounts 

of high quality soil 

N/A Develop 

ecological 

technical 

guidelines and 

standards to 

improve 

growing 

conditions 

N/A Maintain good 

soil drainage 

Follows best 

management 

practices 

Targeted Places Identify tree 

protection zones 

and critical root 

zones 

N/A N/A Design specific spots for 

tree planting throughout 

downtown 

Conduct 

surveys to 

prioritize areas 

for management 

or treatment 

N/A N/A Undertake a 

study to 

prioritize/develop 

a management 

plan for 

restoration areas 

in the city 

Follows best 

management 

practices 

Species Set targets after a 

completed 

inventory is 

prepared and 

increase both tree 

genetic and species 

diversity, follow 

30-20-10 rule 

Protect, 

maintain, and 

enhance 

biodiversity 

N/A N/A N/A Set and monitor 

biodiversity 

indicators at the 

species, 

community, and 

landscape 

levels, create a 

biodiversity 

strategy to 

protect, 

maintain, 

restore and 

enhance 

biodiversity 

 

N/A Provide 

opportunities to 

increase native 

species cover 

Follows best 

management 

practices and 

exceeds in 

some areas 

Coniferous/non-

coniferous 

Strategically plant 

relative to 

buildings to 

optimize 

heating/cooling 

impacts 

N/A N/A Plant coniferous shrubs 

and shade trees along 

sidewalks 

N/A N/A N/A N/A Doesn’t follow 

best 

management 

practices 

Age-Class Optimize age 

classes to improve 

resilience 

N/A N/A N/A N/A N/A N/A N/A Follows best 

management 

practices 

Short & Long Lived Prefer long lived 

species 

N/A N/A Prefer long lived species allow trees to 

have the longest 

service life 

possible 

N/A N/A N/A Doesn’t follow 

best 

management 

practices 

Native Species * Right tree right 

place with 

preference for 

native species, 

N/A N/A Focus on indigenous 

species  

N/A Develop a 

program to 

support native 

plant 

Integrate 

native plant 

species into 

park design 

Improve 

opportunities for 

increasing native 

species cover  

Follows best 

management 

practices and 
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monitor native 

vegetation 

propagation and 

seed collection 

exceeds in 

some areas 

Forest-like Plantings N/A N/A N/A N/A Protect natural 

areas from EAB 

infestation 

Individual 

management 

plans should be 

developed for 

natural areas 

and outline a 

natural area 

offsetting 

guideline 

N/A N/A Doesn’t follow 

best 

management 

practices 

Connectivity Increase landscape 

connectivity 

Protect, 

maintain and, 

enhance 

connectivity of 

natural heritage 

features. 

N/A Enhance connectivity 

through continuous street 

trees 

N/A Implement a 

systems 

approach to 

ensure 

connectivity of 

natural features 

in the city 

Establish 

connected 

parks and 

trails 

systems, 

enhance 

connectivity 

through 

better urban 

design 

N/A Follows best 

management 

practices 

Wildlife N/A Protect, 

maintain, and 

enhance 

significant 

wildlife habitat 

N/A N/A N/A Increase 

protection for 

wildlife habitat, 

promote 

wildlife 

protection 

through various 

programs 

N/A Conduct more 

detailed wildlife 

studies in future 

sub watershed or 

environmental 

impact studies, 

design 

infrastructure to 

be safer for 

wildlife, identify 

opportunities to 

restore wildlife in 

the natural 

heritage system 

Follows best 

management 

practices 

Species at Risk N/A Follow 

provincial 

policies 

N/A Adapt environment to 

better support species at 

risk 

Protect trees at 

risk of EAB 

infestation 

N/A N/A N/A Follows some 

best 

management 

practices 

Carbon Sequestration Partner with tree 

Canada to estimate 

carbon 

sequestration 

Attempt to 

reduce GHG 

emissions by 

60% from 

2007 levels by 

2031 

N/A N/A N/A N/A N/A N/A Doesn’t follow 

best 

management 

practise but 

right direction 

Adaptation Prefer species 

adapted to 

Guelph’s climate 

Prepare climate 

change 

adaption plan 

N/A Increase quantity and 

quality of plantings while 

focusing on native 

species 

N/A Promote native 

species 

N/A Monitor newer 

plantings and 

increase support 

for native species 

Follows best 

management 

practices and 

exceeds in 

some areas 

Communications * Create an urban 

forest advisory 

committee, 

enhance education 

and outreach 

systems 

Promote 

communication 

between 

Heritage 

Guelph and 

other groups  

Provide a 

community 

energy plan 

communication 

plan 

Maintain up to date 

information the City of 

Guelph Website 

Develop a 

public 

communications 

plan to 

educate/engage 

the public and 

stakeholders 

about EAB 

Grow/improve 

web-based 

outreach 

programs 

N/A Encourage 

website use 

during 

communications, 

work with public 

information 

centres 

Follows some 

best 

management 

practices 

Celebrations & 

Competitions 

Organize healthy 

lawn care day 

Increase design 

competitions 

for downtown 

N/A Establish design awards 

and celebrate Guelph’s 

natural heritage through 

public art 

N/A N/A Provide 

necessary 

space for 

celebrations 

N/A Follows few 

best 

management 

practices 

Education Circulate 

educational 

materials and use 

educational signs, 

develop 

educational 

workshops as part 

of the city’s healthy 

landscapes 

program, 

collaborate with 

groups such as U of 

Guelph 

N/A Offer 

educational tree 

planting to 

improve the 

local 

environment 

and the 

understanding 

of it 

N/A Provide 

accurate/timely 

info about EAB 

through various 

communication 

channels 

Expand 

education 

programs for 

the community 

N/A Involve a broad 

range of 

stakeholders in 

educational 

programs, 

provide 

educational 

programs for a 

variety of 

municipal 

programs related 

to stormwater 

management 

Follows best 

management 

practices and 

exceeds in 

some areas 

Planting Establish and 

adopt-a-tree 

program with the 

TD green streets 

grant 

N/A N/A N/A N/A Action plan 

workshop 

carried out to 

gain community 

input, create a 

Guelph adopt-a-

space program 

Use tree 

planting to 

naturalize 

spaces 

N/A Follows few 

best 

management 

practices 

Volunteering Increase capacity to 

coordinate 

volunteers for 

N/A Provide 

volunteering 

opportunities 

N/A N/A N/A Recruit, 

train, and 

N/A Follows some 

best 
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various events and 

programs, organize 

volunteers to plant 

and maintain trees 

and conduct 

surveys, 

through the 

Guelph 

Environmental 

Leadership, 

Trees for 

Guelph and, 

the Guelph 

Round Table 

recognize 

volunteers 

management 

practices 

Tours & plantings Continue annual 

tree tour, offer 

urban forest tours 

as an outreach 

mechanism, focus 

planting in areas 

with poor air 

quality, near 

recreational 

areas/paths, near 

buildings for 

heating/cooling, 

and where they 

may help storm 

management. 

N/A N/A N/A N/A N/A N/A N/A Follows best 

management 

practices 

Naturalness & 

Nativeness 

Preference for 

native species. 

Encourage the 

use of native 

species 

N/A Focus on planting 

indigenous species 

Protect natural 

areas from EAB 

infestation 

Develop long 

term plan to 

restore and 

manage natural 

areas and a 

program to 

support native 

plants 

Support and 

enhance the 

natural 

environment 

while 

utilizing 

natural areas 

to their 

fullest 

potential 

N/A Follows best 

management 

practices 

Historic/Heritage 

Trees 

Document and 

protect heritage 

trees 

Identify, 

evaluate, and 

conserve 

heritage trees 

N/A Promote and protect 

Guelph’s natural heritage 

system 

Restore/enhance 

damaged parts 

of the city’s 

natural heritage 

system 

Produce a 

natural heritage 

system report to 

monitor 

effectiveness of 

policies, 

Enhance the 

city’s natural 

heritage system, 

develop land 

securement 

tools to protect 

the natural 

heritage system, 

develop natural 

heritage asset 

inventory 

N/A Protect natural 

heritage system 

from threats 

posed by 

stormwater 

management 

systems 

Follows most 

best 

management 

practices 

Municipal 

Documentation 

Green 

infrastructure 

terminology used, 

develop and 

implement a public 

and private tree by-

law 

N/A N/A Develop and implement 

by laws to support the 

urban forest downtown 

Green 

infrastructure 

terminology 

used 

Green 

infrastructure 

terminology 

used, update 

city’s tree by-

law 

N/A N/A Follows best 

management 

practices 

Practitioners Ensure staff is 

adequately 

trained/qualified by 

setting minimum 

standards, create 

new staff positions 

to fill new needs 

N/A N/A Improve staff resources 

and training 

N/A Increase staff’s 

resources 

Increase staff 

training to 

communicate 

with the 

public 

N/A Follows most 

best 

management 

practices 

Tree Protection in 

New Development 

N/A Certain 

developments 

require a tree 

protection plan 

to be submitted 

N/A N/A Target trees to 

protect through 

inventory, goal 

of 30% 

protection 

Require use of 

native species 

when feasible 

N/A Protect, enhance, 

and restore 

natural features 

Follows some 

best 

management 

practices but 

policy is vague 

Tree Protection in 

Private Areas 

N/A N/A N/A N/A Target trees to 

protect through 

inventory, goal 

of 30% 

protection 

Offer tools to 

guide private 

development 

N/A Protect, enhance, 

and restore 

natural features 

Does not follow 

best 

management 

practices 

Tree Protection in 

New Developments 

Documentation 

N/A Certain 

developments 

require a tree 

protection plan 

to be submitted 

N/A N/A N/A Develop 

ecological 

technical 

guidelines and 

standards to 

support 

enhancement of 

the natural 

heritage system, 

develop an 

environmental 

implementation 

N/A N/A Follows most 

best 

management 

practices 
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report to review 

new 

development 

Co-ordination Create an 

interdepartmental 

tree team of city 

staff 

N/A Environmental 

advisory 

committee 

Multiple committees 

involved in planning 

N/A Form an 

internal, 

interdisciplinary 

staff working 

group, establish 

a watershed 

working group 

N/A Involve relevant 

committees in 

planning and 

consultation 

Follows best 

management 

practices 

Inclusion, 

Stewardship & 

Empowerment 

UFMP priorities 

were developed 

with stakeholder 

input, potential 

partnerships with 

third parties 

N/A Multiple 

committee are 

involved in 

decision 

making 

Incorporate public input 

into decisions and work 

with steering committees 

made of multiple 

stakeholders 

Collaborate 

with partners 

such as other 

levels of 

government and 

other groups 

Obtain public 

input through a 

newly 

established 

internal 

ecosystem 

restoration 

implementation 

committee 

Integrate 

public input 

into 

decisions. 

Set targets and 

goasl through 

consultation with 

all stakeholders 

and involve them 

in studies 

Follows best 

management 

practices and 

exceeds in 

some areas 

Budget N/A N/A N/A N/A Set realistic 

budgets for 

EAB 

management 

N/A Set a budget N/A Heavily lacking 

Financial Incentives 

& Penalties 

Offer incentives for 

tree 

planting/protection, 

particularly for 

native species from 

local nurseries. 

N/A N/A N/A N/A N/A N/A Offer incentives 

for stakeholders 

to promote best 

management 

practices 

Follows some 

best 

management 

practices 

Valuation 

Techniques 

Establish a green 

infrastructure asset 

valuation 

N/A N/A N/A N/A Assign value 

through natural 

asset inventory 

N/A N/A Follows few 

best 

management 

practices 

Time-Frames N/A N/A N/A N/A N/A N/A Alter time 

frame based 

on current 

task 

N/A Heavily lacking 

Scales of Treatment Goals involve 

multiple scales 

N/A N/A Multi scale treatments N/A Different assets 

are managed at 

different scales 

N/A Multi scale 

treatments 

Follows best 

management 

practices 

Resource Continuity N/A To improve 

continuity 

parks will be 

connected at 

different levels 

N/A Design space with 

continuous street trees 

N/A N/A Ensure 

continuity 

between 

parks via 

greenways, 

etc. 

N/A Follows best 

management 

practices in 

some respects 

Multi Level 

Governmental 

Communication** 

N/A N/A N/A N/A Collaborate 

with provincial 

and federal 

governments in 

the prevention 

of EAB 

infestation 

Establish 

partnerships 

with other 

levels of 

government 

N/A Increase 

collaboration 

with other levels 

of government 

Follows best 

management 

practices in 

some respects 

Inter-Municipal Co-

operation ** 

N/A Other 

municipalities 

will be 

consulted in 

further 

developing 

policy 

N/A Look to other 

municipalities 

experiences for direction  

Look to other 

municipalities 

EAB 

experiences for 

direction 

Look to other 

municipal 

adopt-a-space 

program for 

direction 

N/A Look to other 

municipalities 

experiences for 

direction 

Follows best 

management 

practices in 

some respects 

Funding for further 

research ** 

Explore research 

partnerships with 

academic 

institutions 

Integrate 

research 

institutions 

into city life 

N/A N/A N/A Continue 

Guelph and 

Wellington 

County Vital 

Signs report to 

better 

understand the 

local 

environment. 

N/A N/A Follows best 

management 

practices and 

exceeds in 

some respects 

Encourage planting 

of low allergen trees 

** 

N/A N/A N/A N/A N/A N/A N/A N/A Doesn’t follow 

any best 

management 

practices 
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WATERLOO, ONTARIO 

Table 6: Comparison of Waterloo, Ontario's urban forest related policies to the modified set of best practices 

Criteria 

(* indicates modified criteria) 

(** indicates additional 

criteria) 

City of Waterloo: 

Urban Forest 

Policy 

City of Waterloo: 

Urban Forestry 

Operation Program 

City Tree 

Bylaw No 

2014 

City of 

Waterloo: 

Asset 

Management 

Plan 

Waterloo’s 

Culture Plan: 

A Catalyst for 

Culture 2014-

2024 Final 

Report 

City of 

Waterloo 

Transportation 

Master Plan 

Waterloo Park 

Master Plan 

City of 

Waterloo: 

Official Plan 

All Documents 

Pruning 
Prune in 

accordance with 

policies and by-

laws to promote 

strong growth 

that doesn’t 

interfere with 

infrastructure 

Pruning is to maintain 

the natural form of 

the tree during non-

stressful seasons 

N/A 
N/A 

 

N/A 
N/A N/A N/A Does not follow 

best management 

practices 

Removal & Replacement 
Only hazardous 

trees will be 

removed, trees 

are replaced with 

similar trees 

close to the site 

of the removal  

Only hazardous trees 

approved by the city 

forester can be 

removed and should 

be replaced with 

similar trees 

Trees can 

only be 

removed by 

authorized 

workers 

Remove and 

replace street 

trees at the 

end of their 

useful lifed 

N/A N/A 

 

 

Remove dead 

trees 

Only trees that 

impede 

proposed work 

may be removed 

and require a 

replacement of 

similar value 

Follows some 

best management 

practices 

Hazard Trees 
Hazardous trees 

will be removed 

Hazardous trees will 

be removed, 

hazardous trees will 

be marked by a 

trained arborist and 

mapped for require 

maintenance/removal 

N/A N/A N/A N/A N/A N/A Follows few best 

management 

practices 

Natural Disasters 
Intercept water to 

reduce run-off 

and risk of floods 

Emergency response 

plan developed for 

forestry staff 

N/A N/A N/A N/A N/A N/A Follows few best 

management 

practices 

Fires 
N/A N/A N/A N/A N/A Follow fire 

master plan 

N/A Maintain up to 

day fire master 

plan 

Heavily lacking 

Pest & Disease 
No species will 

make more than 

20% of total 

street trees to 

prevent spread of 

disease 

Avoid pruning during 

transmission periods 

for tree diseases 

N/A N/A N/A N/A N/A N/A Follows few best 

management 

practices 

Tree Inventory 
An inventory of 

existing and 

projected state of 

streetscapes will 

be maintained 

and accessible to 

the public 

Maintain a publicly 

accessible digital 

street tree inventory 

with a significant tree 

list as well  

N/A Increase 

details in tree 

database 

Develop 

inventory of 

cultural 

assets,  

N/A Inventory 

natural areas of 

parks and 

update tree 

inventory to 

implement 

environmental 

management 

plan 

Prepare a natural 

system 

inventory, tree 

preservation 

plans may 

require 

inventories 

Follows best 

management 

practices and 

exceeds in some 

areas 

Tree Damage 
Potentially 

harmful work 

must be at least 

one and a half of 

the drop line of 

the tree, damage 

will be avoided 

during 

transport/planting 

of new trees 

Trees may need to be 

covered or shielded in 

order to protect them 

in certain situations 

N/A N/A N/A Implement a 

salt 

management 

plan to reduce 

impact on 

living 

environment 

N/A Damaged areas 

should be 

restored 

Follows best 

management 

practices and 

exceeds in some 

areas 

Invasives 
N/A Reduce conditions 

conducive to 

aggressive invasive 

species 

N/A N/A N/A N/A Manage 

invasion 

species 

N/A Does not follow 

best management 

practices 

Canopy Cover 
Grow, preserve 

and protect the 

urban forest 

canopy cover, 

goal is a large, 

high and partially 

transparent 

canopy 

Grow and maintain a 

large, high, partially 

transparent canopy  

N/A N/A N/A N/A Provide plenty 

of tree covered 

amenities 

Increase natural 

vegetation cover 

Follows some 

aspects of best 

management 

practices 

Tree Plantings 
N/A Fund an aggressive 

planting program 

N/A N/A N/A N/A Increase 

planting to 

promote 

biodiversity 

Opportunities 

for tree planting 

will be 

identified and 

implemented 

Follows best 

management 

practices  

Tree Source 
N/A N/A N/A N/A N/A N/A N/A N/A Heavily lacking 

Size of Trees * 
Mature tree size 

and planting area 

should be 

compatible with 

preference for 

large trees 

Prefer larger species 

where possible 

N/A N/A N/A N/A N/A N/A Follows best 

management 

practices 
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Growing Conditions 
Use stable 

indigenous soil 

where possible 

Ensure appropriate 

growing conditions 

for different trees 

N/A N/A N/A N/A N/A Ensure soil is 

good quality 

Follows some 

best management 

practices 

Targeted Places 
No plant zones 

near intersection 

N/A N/A N/A N/A Increasing 

maintenance 

and design 

standard on 

priority trails 

N/A N/A Doesn’t follow 

best management 

practices 

Species 
Utilize various 

species urban 

areas with one 

species making 

up more than 20-

55% of the trees 

depending on the 

number present 

on site 

Should be using a 

diversity of suitable 

species 

N/A N/A N/A N/A Increase 

biodiversity 

with native 

species  

Focus on native 

species to 

increase 

biodiversity 

Follows some 

best management 

practices 

Coniferous/non-coniferous 
N/A N/A N/A N/A N/A N/A N/A N/A Heavily lacking 

Age-Class 
N/A N/A N/A N/A N/A N/A N/A N/A Heavily lacking 

Short & Long Lived 
N/A N/A N/A N/A N/A N/A N/A N/A Heavily lacking 

Native Species * 
Indigenous 

species will be 

planted wherever 

possible 

Preferences for 

indigenous species in 

planting 

N/A N/A N/A N/A Increase native 

species 

presence 

Preference for 

native species 

Follows best 

management 

practices 

Forest-like Plantings 
Design a more 

natural 

environment in 

the city that 

mimics the 

natural growth 

pattern of trees 

Natural areas will be 

inventoried, and 

management plans 

will be created 

N/A N/A N/A N/A Naturalize 

select areas 

Protect natural 

areas 

Follows some 

aspects of best 

management 

practices 

Connectivity 
Ensure canopy is 

connected but 

partially 

transparent, 

ensure large scale 

connectivity 

throughout the 

city, develop 

connectivity 

between indoor 

and outdoor 

spaces 

Large scale 

connectivity should 

be present throughout 

the city 

N/A N/A N/A Use trails as 

linking 

greenways 

between 

various 

features 

Ensure 

connections 

between areas 

of parks 

Promote 

connectivity 

throughout the 

community with 

at east some 

undisturbed 

connecting 

environments 

Follows best 

management 

practices and 

exceeds in some 

areas 

Wildlife 
Introduce 

wildlife habitat 

into city 

environments 

Improve wildlife 

habitat 

N/A N/A N/A N/A N/A Promote 

continuous 

wildlife habitat 

where possible  

Follows most best 

management 

practices 

Species at Risk 
N/A N/A N/A N/A N/A N/A N/A Follow the 

endangered 

species act 

Heavily lacking 

Carbon Sequestration 
N/A N/A N/A N/A N/A N/A N/A Expand urban 

forest to 

increase carbon 

sequestration 

Policy is scarce 

and follows few 

best management 

practices 

Adaptation 
Use indigenous 

species and soil 

where possible 

ensuring species 

are well adapted  

Preference for well 

adapted native trees 

when planting 

N/A Follow 

established 

maintenance 

standards for 

tree planting, 

create climate 

change and 

vulnerability 

assessment 

and 

adaptation 

plan 

N/A N/A Focus on 

planting native 

species that are 

already well 

adapted 

Focus on 

planting native 

species in 

ecologically 

appropriate 

conditions 

Follows most best 

management 

practices 

Communications * 
All policy/by-

laws are 

available through 

the office of 

environmental 

services 

N/A N/A Improve city 

website 

Operate the 

visitor and 

heritage 

information 

center, 

promote local 

culture to 

residents 

Operate 

information 

center that 

including 

information of 

the impacts of 

pollution on 

natural areas, 

engage through 

website 

Develop 

communication 

strategy 

Improve 

communication 

infrastructure 

and seek to 

provide more 

opportunities for 

communication 

and interaction 

Follows most best 

management 

practices 

Celebrations & Competitions 
N/A Celebrate earth day 

with an event 

N/A N/A Celebrate 

natural 

heritage 

N/A Establish a 

formal festival 

area 

N/A Follows few best 

management 

practices 

Education 
N/A N/A N/A Provide 

general 

workshops to 

increase 

public 

involvement 

Develop 

heritage 

education 

programs 

N/A Coordinate 

with school 

board to ensure 

ecological 

feature align 

with course 

curriculum 

Promote 

education 

through various 

partnerships and 

through 

improved 

capabilities 

Follows most best 

management 

practices and 

exceeds in some 

areas 

Planting 
N/A N/A N/A N/A N/A N/A N/A N/A Heavily lacking 
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Volunteering 
N/A Volunteer recognition 

in place 

N/A N/A Increase 

capacity for 

coordinating 

volunteers 

N/A N/A N/A Follows most best 

management 

practices 

Tours & plantings 
N/A N/A N/A N/A Offer walking 

and 

educational 

tours 

N/A N/A Support/promote 

self guided 

walking tours 

Follows some 

best management 

practices 

Naturalness & Nativeness 
Introduce natural 

elements into the 

city environment 

Maintain natural form 

of trees and focus on 

planting native 

species where 

possible 

N/A N/A Manage and 

conserve 

natural 

features in the 

city 

Protect natural 

resources and 

naturalize 

appropriate 

areas of parks 

Naturalize 

select 

appropriate 

areas and plant 

and support 

primarily 

native species 

Protect natural 

areas and 

promote native 

species 

Follows best 

management 

practices and 

exceeds in some 

areas 

Historic/Heritage Trees 
Every effort will 

be made to 

preserve urban 

forest canopy 

cover as a 

historical feature 

Guidelines provided 

for heritage tree 

maintenance 

N/A N/A Celebrate 

natural 

heritage 

Provide 

alternative 

travel methods 

that contribute 

to stewardship 

of natural 

heritage 

features 

Preserve 

natural 

heritage 

Identify, protect, 

enhance, and 

restore elements 

of the natural 

heritage system 

Follows best 

management 

practices and 

exceeds in some 

areas 

Municipal Documentation 
N/A N/A N/A N/A N/A Green 

infrastructure 

terminology 

used, examine 

possibility of 

new by-laws to 

reduce car 

travel/pollution 

N/A Supporting 

documentation 

will be updated 

as appropriate 

Policy is scarce 

but follows most 

best management 

practices 

Practitioners 
N/A All worker shall be 

trained before 

working on any tree 

N/A N/A N/A N/A N/A N/A Follows some 

best management 

practices 

Tree Protection in New 

Development 

During re-

constructions 

workers will 

protect the tree 

from any damage 

and plans will be 

reviewed by the 

environmental 

services division  

Target new 

developments with 

education/stewardship 

programs 

N/A N/A N/A N/A N/A A tree 

preservation 

plan may be 

required and any 

trees that area 

absolutely 

necessary to 

remove will be 

replaced with 

similar trees 

Follows best 

management 

practices 

Tree Protection in Private 

Areas 

Planting permits 

required to plant 

trees 

Guidelines for 

protection and care 

are available to 

private agencies and 

residents 

N/A N/A N/A N/A N/A The city will 

support private 

landowners in 

their efforts to 

maintain, 

enhance, and 

restore the 

natural system 

Follows most best 

management 

practices 

Tree Protection in New 

Developments Documentation 

Guidelines 

provided for 

street tree 

planting 

Plans are reviewer 

through the 

environment and 

parks division 

N/A N/A N/A N/A N/A N/A Follows best 

management 

practices 

Co-ordination 
N/A N/A N/A N/A Work with 

municipal 

heritage 

committee 

Create a 

working group 

to oversee the 

implementation 

of the complete 

street principle 

Form waterloo 

park 

committee 

Work with the 

municipal 

heritage 

committee 

Follows few 

aspects of best 

management 

practices 

Inclusion, Stewardship & 

Empowerment 

N/A Community 

involvement and 

stewardship will be 

compatible with 

natural processes 

N/A Improve 

public input 

in all aspects 

of 

development 

Improve 

inclusion and 

stewardship 

of heritage 

features 

Use a 

stakeholder 

workshop to 

develop the 

TMP 

N/A Encourage all 

people to 

provide input 

and involve 

various 

committees in 

decision making 

Follows some 

best management 

practices 

Budget 
N/A N/A N/A N/A N/A N/A N/A N/A Heavily lacking 

Financial Incentives & 

Penalties 

N/A N/A Contravening 

this by-law is 

an offence 

N/A N/A N/A N/A Focus on 

incentives over 

penalties 

Follows few best 

management 

practices 

Valuation Techniques 
N/A Trees with more 

significant value are 

prioritized 

N/A Replacement 

value of the 

forest is ~6 

million 

dollars 

N/A N/A N/A N/A Follows few best 

management 

practices 

Time-Frames 
N/A N/A N/A Time frames 

range from 2 

to 10 years 

N/A N/A N/A N/A Does not follow 

best management 

practices 

Scales of Treatment 
Multiple scales 

defined 

Multiple scales 

defined 

N/A N/A N/A Multi scale 

plans 

Multi scale 

plans 

Multi scale 

plans 

Follows best 

management 

practices 

Resource Continuity 
Increase 

continuity of 

urban forest 

canopy 

N/A N/A N/A N/A Link natural 

areas via 

greenways 

N/A N/A Follows some 

best management 

practices 

Multi Level Governmental 

Communication** 

N/A Follow all appropriate 

provincial legislation 

Follow 

relative 

N/A Collaborate 

with 

provincial 

Partner with 

other levels of 

governments 

N/A N/A Follows some 

aspects of best 
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for safe hazardous 

tree maintenance 

provincial 

guidelines 

and federal 

government 

management 

practices 

Inter-Municipal Co-operation 

** 

N/A N/A N/A Involved with 

multiple 

municipalities 

in a survey 

about asset 

management 

planning 

strategies  

Look to other 

municipalities 

for direction 

Cooperate with 

adjacent 

municipalities 

in development 

 

N/A The city will 

collaborate with 

nearby 

municipalities 

on relevant 

initiatives 

Follows best 

management 

practices and 

exceeds in some 

areas 

Funding for further research 

** 

N/A N/A N/A N/A N/A N/A Fund studies of 

natural areas in 

need of 

corrective 

measures 

Encourage 

growth of 

research 

institutions, 

employees of 

the city will 

undertake 

research to 

provide advice 

to the council 

Follows some 

best management 

practices 

Encourage planting of low 

allergen trees ** 

N/A N/A N/A N/A N/A N/A N/A N/A Doesn’t follow 

any best 

management 

practices 
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