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Prepared by Davey Resource Group (DRG) consulting team.

This draft strategy benefited from significant 
teamwork and cooperation from the staff of Port 
Coquitlam’s urban forestry team as well as input 
from the community and stakeholders.
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• Provides a detailed overview of the current health ��

and status of Port Coquitlam ’s urban forest and��

the ecosystem benefits it provides.

• Synthesizes the goals, visions, and responsibilities��

to form a clear directive for urban forest ��

management ��

• Introduces a management framework to evaluate ��

the current standing and future progress on ��

performance indicators and canopy targets.

EXECUTIVE 
SUMMARY

infrastructure that offer a broad range of benefits 

and services including storing greenhouse gas, 

intercepting stormwater runoff, improving air quality, 

and reducing energy consumption.

Port Coquitlam is centrally located within the  

Greater Vancouver region and is Canada’s 88th-

largest City by population. A diverse economy  

with expanding job opportunities coupled with its  

proximity to the densely populated Vancouver has 

brought continual growth in population. Today, 

Port Coquitlam is becoming more residential , home 

to ����������������residents in just over 29 square 

kilometers. Port Coquitlam is mainly a commuter 

city ���D�V��it is in close proximity to Vancouver, making 

its roads and highways an important resource to  the 

communit y. While population growth increases 

diversity, creates new opportunities and provides a 

richer local culture, it also increases the demand for 

housing and the burden on  City infrastructure,��

 includes the urban forest.

To balance the sustainability of the urban forest with 

climate change and urban growth, a comprehensive 

plan is needed to maintain and enhance all the 

benefits it provides. Port Coquitlam’s urban forest is 

simply defined as all of the trees, whether on public 

or private land, growing within City boundaries. 

Urban forests function as part of a City’s green 

C I T Y  O F  P O R T  C O Q U I T L A M  U R B A N  F O R E S T  R O A D M A P  2 0 2 1 � 2 0 5 0

This is the City’s first Urban Forest Roadmap 

(Roadmap). The plan sets out the steps required to 

achieve the goals for the urban forest for the next 

30 years. The Roadmap includes actions in line with 

the City’s urban forest vision of sustainability, as 

defined by the City staff, Council,  and urban 

forestry stakeholders who helped shape this plan. 

This Roadmap:
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1.BACKGROUND
1.1 HISTORY

Port Coquitlam is  centrally located  within the Metr o Vancouver Regional 

District, bordered by the Fraser River to the south and the Pitt River 

to the east. Its name refers to the Coast Salish language name for the 

local First Nation of ‘ �N�‡�L�N�‡�%�£�Q���%�P’ meaning “red fish up the river”. The ��

initial establishment of the City by settlers was as a new freight 

terminus for CP Rail which led to a community forming around the 

station in  1911. Two years later, in 1913, Port Coquitlam was first 

incorporated  as a municipality. While the City  mostly developed for use 

as farmland, the latter half  of the 1900s saw significant industrial and 

commercial development. The diverse economy and job opportunities 

coupled  with its proximity to the densely populated Vancouver has 

brought  continued growth in population. The  City is increasing in 

residential density and today  is home to ����������������residents across just 

over 29 square kilometers.

Port Coquitlam is  located within the Coastal Western Hemlock 

biogeoclimatic zone. The City ha s an oceanic climate with average 

summer temperature highs of 25°C that drops to -1°C lows on average 

in the winter months. Although  the City typically receives about 1500 

mm of precipitation during the yea r, precipitation peaks in the  winter 

months and the summer months are often dry [1].

1.2 DEFINITION  OF URBAN FOREST

Urban forests include all of the publicly owned and privately owned 

trees within an urban area. This includes individual trees and groups 

of trees located in natural areas, parks, backyards, on streets, and in 

commercial and industrial zones. Other elements such as plants, water, 

soil, micro-organisms, and wildlife are also part of this ecosystem.

Trees play a vital role in the City of Port Coquitlam and 

provide numerous benefits to residents and visitors. By 

improving air quality, reducing energy consumption, 

managing stormwater, reducing erosion, providing habitat 

for wildlife, and promoting a connection with nature, the 

urban forest contributes to a healthier, more livable, and 

flourishing City.

C I T Y  O F  P O R T  C O Q U I T L A M  U R B A N  F O R E S T  R O A D M A P  2 0 2 1 � 2 0 5 0

The purpose of the Urban Forest  Roadmap 

(Roadmap) is to create a tailored plan to assess 

the current standing of 

the urban forest, and to provide the management 

framework to maintain a healthy and desirable 

urban forest through coordinated, proactive, and 

sustainable practices.

1.3 PURPOSE OF THE ROADMAP
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1.5 BENEFITS OF THE URBAN FOREST1.4 VALUES STATEMENT

Port Coquitlam’s urban forest is a shared, public 

resource that enhances the lives of residents 

and visitors by promoting healthy communities, 

creating biodiverse habitat, and providing 

environmental benefits.  Urban forests also offer 

cultural and aesthetic value by creating beautiful, 

livable neighborhoods that provide opportunities 

for refuge, education, and recreation within the 

City. Urban trees are carefully selected, planted, 

protected, and maintained to enhance habitat, 

clean the air, capture carbon, manage stormwater, 

and maximize benefits to our City’s environmental 

health and quality of life. The aim of the City’s 

management objective is to make urban forestry 

inclusive of every resident by looking at planning 

initiatives through an equity lens.

Urban forests continuously mitigate the adverse 

effects of urbanization and function to enhance the 

quality of life within the community. Trees not only 

improve air quality and provide cooling shade, but 

they also slow down stormwater runoff and remove 

pollutants, reducing sewer management and 

energy costs for municipalities. Unlike most other 

City infrastructure, trees appreciate in value over 

time through an accumulation of their ecological 

services, carbon storage, and energy savings. An 

urban forest with a healthy population of vigorous 

and mature growing trees maximizes the benefits 

available. However, it takes years for the benefits 

of trees to exceed the costs of planting and 

maintenance. For municipalities to extract the full 

potential of their trees, management strategies 

should consider species selection, suitable 

conditions, and regular maintenance to increase 

trees survival rates and lifespan. 

C I T Y  O F  P O R T  C O Q U I T L A M  U R B A N  F O R E S T  R O A D M A P  2 0 2 1 - 2 0 5 0

The City is using measurable objectives to 

efficiently track forest growth and coordinate 

between public and private stakeholders to 

cooperatively work towards a greener future. The 

vision of urban forestry development for Port 

Coquitlam is its expansion and maintenance 

through increasing planting, adapting to climate 

change, and expanding green canopy cover as 

well as education on the benefits of having an 

expansive, resilient urban forest for future 

generations.
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1.6 THREATS TO THE URBAN FOREST

An urban forest is a dynamic and interactive ecosystem 

of working parts that include humans, trees, animals, 

insects, pests, and microorganisms. The urban ecosystem 

is at risk to the environmental impacts from a warming 

climate, as well as the new emergence of invasive pests 

that have no natural predators in an area. To stay healthy 

and vigorous, trees require routine maintenance in the 

form of regular inspections, watering, pruning, and/or 

fertilizing. Trees also require a certain level of soil quality 

and growing space. However, urban trees are often 

stressed by environmental factors such as soil 

compaction, lack of growing space, pollution, and 

mechanical injuries. Restricted growing spaces within 

boulevards and urban landscapes only amplify these 

adverse effects, presenting a greater need for 

intervention by City staff.

Port Coquitlam, being predominantly a commuter town 

for residents working in the greater Vancouver area, has 

been continuously expanding due to the demand of 

a competitive housing market. According to Statistics 

Canada, the City’s population grew by 4.7% between 

2011-2016 on par with the national 5.0% growth rate 

during that period [2]. With these demographic changes, 

pressure will be put on open spaces creating 

competition with the urban forest. Development and 

widening of roads and sidewalks will limit the availability 

of spaces where the City can plant trees which can grow 

to mature size. Management on this scale requires 

significant investment into this valuable resource; prompt 

action provides more time for the benefits of the urban 

forest to accumulate. 

With a changing climate, Natural hazards like extreme rain, 

river flooding, wildfires, smoke events, extended summer 

heat waves and drought can disrupt the natural working 

order of urban ecosystems. Regional climate models have 

indicated that by 2050, the annual number of days with an 

average temperature over 22°C will double [3]. Stressors like 

heat and drought make plant and tree species more susceptible 

to disease and pests which capitalize on weakened defense 

systems of stressed trees. This is especially problematic in 

temperate oceanic climates such as that of Port Coquitlam, 

where extreme temperatures are historically less common. This 

warming climate can completely shift a forest 

species distribution making urban forest 

planning more difficult and time sensitive. 

Port Coquitlam City staff have observed an 

increase in tree mortality in recent years, 

likely because of heat and drought stress. 

In particular, Western Hemlock and Western 

Red Cedar have been noted as in-decline by 

City staff throughout the urban forest in Port 

Coquitlam. These recorded heat waves can 

be exacerbated in urban settings where a 

larger surface area of paved landscape acts 

to trap heat, holding the temperature into 

the evenings causing further stress to existing 

trees. This is known as the Urban Heat Island 

effect. These stressors reduce vigor and make 

trees more susceptible to pest infestation and 

diseases. As more exotic pests are imported 

into the country through global transportation, 

a strong monitoring system will be necessary 

to detect their presence and help prevent their 

establishment. Forest stressors will play a large 

role in urban forest management in the coming 

future due to forest pests and changing climate 

conditions.

C I T Y  O F  P O R T  C O Q U I T L A M  U R B A N  F O R E S T  R O A D M A P  2 0 2 1 - 2 0 5 0
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1.7 PUBLIC OPINION ON THE URBAN FOREST

Strong public support is essential in developing a 

strong management strategy. Historically, residents 

in BC were in favor of reforestation efforts and tree 

planting as shown in a 1989 poll that found 82% of 

residents believed too few trees were being planted 

[4]. This is comparable across the country as another 

study found that residents of Fredericton, Halifax, and 

Winnipeg associate positive psychological, social, 

and ecological values with urban trees [5]. A recent 

community survey in Port Coquitlam (Let’s Talk Trees) 

found that 88% of respondents were supportive of 

establishing a canopy cover target. Respondents were 

also generally in favor of increasing tree protection 

efforts and canopy cover across Port Coquitlam. 

Further studies conducted in the United States 

showed that public attitudes toward urban trees 

in general are positive. More than 90% of citizens 

surveyed appreciated urban trees. An even larger 

demographic was in support of urban trees believing 

that they offer shade, aesthetics, and increase 

property value on the condition that they be planted 

in their neighborhoods [6].

It is expected that as the climate crisis worsens, public 

support for urban forest growth will also increase. The 

United Nations has recognized that planting trees can 

help reduce CO2 in the atmosphere as well as improve 

local ecosystems with multiple benefits. Tree planting 

is only a single aspect of mitigating the impacts of 

climate change but is becoming increasingly more 

popular as it is a tangible effort that can be completed 

with public engagement and visible results. In general, 

there is a trend showing younger generations are 

becoming more environmentally conscious and will 

promote and support stronger tree protection programs 

and tree planting efforts.

The proportion of people living in urban areas 

continues to grow and cities consume vast amounts 

of energy and natural resources. Presently, 81.5% of 

Canadians live in cities [7]. As almost all cities across 

the country grow in population, 

the demand for space will increase, 

limiting resources available for trees 

and the urban forest. Urban forest 

protection appears to be supported 

by most research articles and surveys 

addressing the public opinion of tree 

protection and tree planting. It is 

anticipated that socio-demographic 

dynamics and changing values and 

perceptions of urban forests will be 

positive and support strong urban 

tree bylaws and dedicated forest 

management plans.

C I T Y  O F  P O R T  C O Q U I T L A M  U R B A N  F O R E S T  R O A D M A P  2 0 2 1 - 2 0 5 0
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2.STATE OF THE URBAN
FOREST
2.1 STREET AND PARK TREE INVENTORY

2.1.1 Inventory Background and Methodology

Creating and maintaining an up-to-date inventory of 

municipally owned trees is an important part of managing 

an urban forest. Unlike trees in natural forests, which are 

typically managed on a broader scale to assess attributes 

such as species composition, tree density, wildlife habitats 

and other ecological features, urban forests are primarily 

assessed and maintained on a tree-by-tree basis. A 

complete inventory of municipally owned and maintained 

trees provides a database consisting of descriptive 

information (e.g., tree location, diameter, health condition, 

etc.) for each individual tree as well as time sensitive 

information such as inspection dates, work history, and 

recent observations. 

A tree inventory functions as a maintenance tool for 

municipalities to schedule pruning, watering, fertilization, 

and removal operations and allows City staff to monitor 

trees that have been assessed as potentially hazardous. 

A more comprehensive inventory enables municipalities 

to map and track canopy cover change, tree planting 

and mortality, and neighbourhood-specific metrics.  For 

instance, neighbourhoods may vary in land use and tree 

age; a newly developed area with young trees shows 

promise for improving canopy cover as well as local air 

quality. Aging neighbourhoods with high tree mortality 

and commercial areas with a low density of trees may 

help prioritize future tree planting. A complete and 

comprehensive inventory provides a single database to 

organize and simplify maintenance and management of 

trees that require maintenance and monitoring for hazards. 

They provide the ability to map the spread of new pests 

and forecast patterns of decline with frequent updates, as 

well as to plan for maintenance schedules and removals. 

Furthermore, inventories are also helpful for facilitating 

communication with property owners and can serve as a 

community outreach and collaboration tool. Ultimately, 

tree inventories arm urban forest professionals with the 

knowledge to implement strategies, monitor metrics, and 

adjust policy to best serve their management goals. Future 

studies and inventories can assess and include natural 

areas into this plan, incorporating more managed green 

space. 

Port Coquitlam has maintained a partial inventory of 

City-owned trees dating back to 1985. The extent of this 

original inventory is limited to tree plantings conducted by 

the City. It encompasses 2,500 park trees and 2,430 street 

trees, representing approximately 90% of landscaped park 

spaces based on aerial imagery assessments, and 25% of 

streets based on estimates of inventoried streets vs non-

inventoried streets. Furthermore, this inventory’s metrics 

has been limited to only the address, date of planting, 

maintenance records, and species of each tree. Key urban 

forest data metrics such as size, condition, pest/disease 

presence, risk assessment, or utility conflicts have so far 

not been included in the City’s existing inventory data.

To provide more insight into the condition of the urban 

forest and create a stronger management tool, a more 

thorough tree inventory was collected by Davey Resource 

Group in September 2021. This new inventory consists of 

5,000 street and park trees growing within maintained areas. 

The metrics collected for each tree by DRG include species, 

diameter, condition, maintenance recommendation, address, 

and GIS location. This new inventory dataset now represents 

approximately 75% of the total street and park trees not already 

captured and encompasses almost all of the City-planted street 

trees. Approximately half of the remaining trees not yet surveyed 

are located in public parks and the other half are primarily 

resident-planted trees in City rights-of-way where sidewalks 

and other City boulevard assets are not present. Naturally 

grown trees in unmaintained lots and Parks were not included 

in either inventory dataset as such trees are best assessed and 

managed from a high-level perspective. Other trees that make 

up the urban forest include those planted or growing on private 

properties, which cannot be actively managed by City staff. 

However, insights from street and park tree inventory data can be 

applied through public outreach programs and policy initiatives 

to address common issues with private trees to obtain results 

across the urban forest.

C I T Y  O F  P O R T  C O Q U I T L A M  U R B A N  F O R E S T  R O A D M A P  2 0 2 1 - 2 0 5 0
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2.1.1 Inventory Background and Methodology

Tree Condition

All inventoried street and park trees were ranked 

on their overall condition which was based off 

of a visual assessment of each tree’s health and 

structure based on standard classifications of 

“Good”, “Fair”, “Poor”, and “Dead” as set forth 

by the International Society of Arboriculture (ISA). 

Tree condition is a qualitative indication of how 

well trees are performing in their local growing 

environment given their susceptibility to pests, the 

expected maintenance needs and costs, risk level, 

and the projected trend in urban tree canopy cover. 

The majority (85%) of Port Coquitlam’s municipally 

owned street and park trees included in our 

inventory were found to be in good condition, 13% 

in fair condition, and 2% in poor condition, dying, 

or dead.

The size class representing the smallest trees, 

measuring between 2 and 12 cm in diameter, has 

the lowest number of trees in good condition (77%) 

compared to the other size classes across which 

86-87% of trees were found in good condition.

This difference is most likely due to the higher

mortality rate of newly planted and young trees. As

trees establish themselves, they are susceptible to

numerous environmental and biological stressors

that can lead to decline. In Port Coquitlam, the

decline of the smallest size class may be caused by

the stress of the recent droughts and heat waves

the City has experienced over the last few years.

These environmental factors do not have as large of an 

impact on mature trees that are well established and are 

able to utilize stores of energy and water to withstand 

climate events. Younger trees are more susceptible to 

mortality which can lead to climate change shifting the 

regeneration of native species/forest populations.

Species Diversity

The abundance and variety of species within an urban 

forests’ tree population is an important parameter for its 

sustainability and ability to withstand threats from pests, 

diseases, and climate change. If certain tree species or 

family is overrepresented in an urban forest, this creates 

a greater opportunity for large-scale tree loss from single 

pest/disease outbreaks. The best practice guideline used 

to assess species diversity of urban tree populations is 

referred to as the “10-20-30 rule”. This rule suggests 

that no species should represent more than 10% of all 

trees, no genus more than 20% and no family more than 

30% [8]. 

Above: Three Paperbark Maples 
in good, fair, and poor condition 

from left to right.

Figure 2.1.2a Breakdown of the 
10 most common genera of trees 

collected in DRG’s inventory 
during September 

Generally, Port Coquitlam 

has a diverse urban tree 

population with a 

total of 117 unique 

species identified. 

Only one species, 

Red Maple (Acer 

rubrum), surpasses 

the recommended 

species threshold at 

13.4%. The two other 

species approaching 

the maximum are Norway 

Maple (Acer platanoides) at 

8.6% and Douglas Fir (Pseudotsuga 

menziesii) at 8.4%. Only one genus, Maple 

(Acer), surpasses the recommended genus 

threshold at 29.6%. Only one family, Sapindaceae, 

which contains Maples and Horsechestnuts (Aesculus) 

reaches the maximum recommended family  

threshold at 30.1%.

In order to maintain a healthy and diverse forest canopy, under-

planted species that performed well in urban settings such as 

Bur Oak, Tulip tree, Pines, and Grand Fir could be emphasized 

in future planting opportunities. Although the foliage of many 

conifers restricts sightlines making them unsuitable as street 

trees, they can be incorporated into park and private tree 

plantings. These species are native to North America, the latter 

belonging to western forest ecosystems. They are considered 

adaptable to climate change, non-invasive, and grow well in the 

local climate of urban Port Coquitlam.
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Maple (Acer)

Oak (Quercus)

�&�Q�W�I�N�C�U���‚�T��(Pseudotsuga)
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�%�G�F�C�T��(Thuja)

�%�J�G�T�T�[��(Prunus)
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�1�V�J�G�T

Figure 2.1.2b: Mapped locations of 
street and park trees collected in DRG’s 
inventory during September 2021. The 
top 10 most common genera are fea -
tured. 

Note the presence of monocultures 
(numerous trees of a similar species or 
genus) in many neighbourhoods. This 
may lead to local insecurities in canopy 
cover should these trees be impacted 
by a pest or disease.

Top 10 Tree Types (by genus)
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Figure 2.1.2b Size distribution of trees 
in DRG’s inventory taken in summer of 
2021. Units are in centimeters of diame -
ter at breast height (DBH) measured 1.4 
m above ground.
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Size Distribution

Having an urban forest with a range of trees at different sizes and ages ensures 

the benefits of trees are kept consistent over time. An ideal size class distribution, 

often utilized as a target by other municipalities such as Toronto, Ottawa, and 

Fredericton, follows a “reverse J” distribution [9]. This distribution has the 

smallest diameter trees (under 20 cm) as the largest proportion (40% of the 

population) and the largest diameter trees (greater than 60 cm) as the smallest 

proportion (10% of the population). While large, healthy trees provide the most 

urban forest benefits and best return on planting investment, a larger pool of 

small trees is required to eventually replace these mature trees. Additionally, the 

highest rates of mortality are often seen in the first few years of planting young 

and recently planted trees[10][11].

Within Port Coquitlam, 39% of inventoried trees are under 20 cm in diameter and 

13% are over 60 cm in diameter. Overall, the population skews slightly mature 

but falls closely in line with the ideal size class distribution. The large number of 

mature trees is likely due to the extent of parks inventoried and the large size and 

species of trees they are capable of supporting. For Port Coquitlam to increase 

its canopy cover, this requires both maintaining their existing trees to meet their 

lifespan potential as well as increasing the number of new plantings each year.

Tree Diameter (cm)
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TOTAL NUMBER OF TREES INVENTORIED 5,000 (2918 STREET TREES, 1997 PARK 
TREES, 85 STUMPS [TREES CUT AT 
GROUND LEVEL])

ESTIMATED TOTAL NUMBER OF STREET AND 
PARK TREES

7,000

ESTIMATED TOTAL NUMBER OF STREET AND 
PARK TREES REMAINING TO BE INVENTORIED

2000

TOP THREE SPECIES BY % OF OVERALL 
POPULATION

RED MAPLE (13%), NORWAY MAPLE 
(9%), DOUGLAS FIR (8%)

TOP THREE STREET TREE SPECIES BY % OF 
POPULATION

RED MAPLE (17%), NORWAY MAPLE 
(12%), PIN OAK (9%)

TOP THREE PARK TREE SPECIES BY % OF 
POPULATION

DOUGLAS FIR (19%), RED CEDAR (9%), 
RED MAPLE (9%)

PERCENTAGE OF TREES IN GOOD CONDITION 84.8%

PERCENTAGE OF TREES RECOMMENDED FOR 
MAINTENANCE PRUNING

11.6%

MUNICIPALITY CANOPY COVER (%) YEAR ASSESSED TARGET CANOPY COVER

PORT COQUITLAM 2� � � � � � 2021 30% BY 2050 
(PROPOSED)

NANAIMO 28 2010 32% BY 2020

NEW WESTMINSTER 18 2015 27% BY 2035

VANCOUVER 21 2018 22% BY 2050

VICTORIA 28 2019 NONE

Table 2.1.2 Summary of Port Coquitlam 2021 Tree Inventory surveyed by Davey Resource Group

Table 2.2 Port Coquitlam’s canopy coverage and proposed target compared to nearby municipalities

2.2 CANOPY COVER ANALYSIS

2.2.1 Methodology
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A study of the City’s canopy cover was undertaken in 2017 using protocols based on the 

USA i-Tree methodology. Random plots of canopy coverage were sampled in the field 

across the entire City to determine an overall canopy percentage and later the same plots 

were assessed to observe changes in canopy coverage. The analysis found that between 

2004 and 2016, the overall canopy cover declined slightly from 26.4% to 25.8%. A 2020 

update to the report calculated the change in canopy cover level from 2004 to 2019 

differentiated by zone but the overall coverage slightly increased to 26.4%. Apartment and 

commercial zoned areas saw the greatest losses in cover (10.3% and 4.0%, respectively), 

while parks saw the highest gain in canopy cover (3.6%) in these 15 years.

C I T Y  O F  P O R T  C O Q U I T L A M  U R B A N  F O R E S T  R O A D M A P  2 0 2 1 � 2 0 5 0

Canopy cover is the physical layer formed by the branches and crown of plants or trees 

that shade the ground beneath them and offer numerous ecological benefits. As canopy 

cover increases, so do the benefits that the urban forest provides. Because of this, many 

cities set canopy cover targets as a key goal within their Urban Forest Management Plans. 

Port Coquitlam’s most recent canopy assessment utilized aerial imagery to obtain an 

estimate or the total canopy cover through the use of aerial imagery.
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2.2.2 Results of the Canopy Analysis 

Canopy Health

deusta) affecting Bigleaf Maple trees. The canopy 

of a tree infected with Brittle Cinder appears in 

good condition aboveground but can suffer critical, 

full tree failure due to root rot and destabilization. 

Port Coquitlam City staff have indicated that the 

presence of Brittle Cinder fungus has been observed 

on many Bigleaf Maple trees throughout the 

City’s urban forest which has resulted in extensive 

An additional assessment using remote sensing techniques 

to analyze the current health of the City ’s existing canopy 

and land use was also recently completed in 2021 by  

Davey Resource Group. This most recent estimate of 

canopy coverage was obtained through analysis of aerial  

imagery, wherein a computer program counted the  

total image area containing tree cover (pixels in colours  

determined to be trees and foliage) and compared it  

to the total urban area of Port Coquitlam. The figure 

obtained was 2 ������% total canopy coverage. This differed

from the previous study from 2019 which estimated 

a 26.4% canopy coverage. The study with the higher  

value used extrapolated data from ground-level canopy  

measurements at random sampling locations. The lower  

value was obtained using remote sensing data. Remote  

sensing allows for inaccessible areas such as private 

properties and buildings to be included in the total  

canopy coverage estimate while ground-level surveys may 

not accurately factor those areas into their estimates.  

i-Tree study, which may be due to the weighting of the

NDVI which accounts for vegetation density and foliage

health that may not be captured in an i- Tree survey.
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hazardous tree removals. Additionally, forested areas within portions 

of the Hyde Creek Nature Reserve, and in Birchwood Park are 

growing in soil that is rapidly decomposing. The canopies in these 

areas may appear in good condition in aerial imagery, however due 

to soil decomposition many structural tree roots now exist above 

the surface of the soil, causing these trees to become unstable. The 

ability to observe tree diseases, trunk injuries, and numerous other 

factors in the field make tree inventories the most precise way to 

estimate tree health and maintenance needs.

Normalized Difference Vegetation Index (NDVI)  is one of the most
commonly used vegetation indices in remote sensing and can be used 
to easily assess canopy cover across an entire city. This technique 
uses satellite imagery to measure the reflective wavelengths of 
vegetation, or “greenness” to accurately estimate the condition of 
visible vegetation as well as to identify different types of land cover. 
The index can also account for vegetative density by measuring the 
amount of near-infrared light being returned in the imagery, which 
allows the final data values to be weighed based on the health and 
size of trees providing canopy cover. 

The imagery assessed using NDVI is limited to the leaves, branches, 
and stems of trees and other woody plants that cover the ground 
when viewed from above and does not account for understory 
vegetation or land cover beneath tree canopy. Since aerial imagery 
can only measure the top canopy layer, it does not provide a 
complete estimate of tree health as numerous below crown factors 
can affect tree health and structure.

HEALTH RATING HECTARES 
OF CANOPY 
COVER

PERCENTAGE 
OF CANOPY 
COVER

PERCENTAGE 
OF 
INVENTORIED 
TREES

1 -  SHADOW/
NOT CLASSIFIED

5.50 0.85 0.00

2 -  DEAD/DYING 5.61 0.87 0.49

3 -  POOR 15.48 2.40 1.99

4 -  FAIR 77.57 12.05 12.70

5 -  GOOD 275.13 42.74
84.82

6 -  VERY GOOD 264.39 41.08

TOTAL 643.67 100.00 100.00

Utilizing leaf-on satellite and aerial imagery from 2019 and  

2020, NDVI was established to assess canopy cover across 

an entire cit y. Our analysis identified the canopy cover of 

the overall City at 2������%. This value was lower than the

The health analysis of Port Coquitlam’s City-wide urban forest, based 

on imagery analysis, found that the majority of the canopy is in good 

or very good condition. This is comparable to the findings from the 

street and maintained park inventory. Both methods also found that 

only a small percentage of trees are in poor to dead condition.

Table 2.2.2a Port Coquitlam’s current tree health data based on normalized difference  
vegetation index (NDVI) values from four band NAIP imagery data for the entire City  
including private and public land, as well as the inventory of street and park trees.

The health and productivity of the urban forest depends 

on the interplay and connectivity between trees, plants, 

wildlife, and humans. A critical step in assessing the 

benefits of an urban forest is calculating the health of 

the trees in an urban setting. This Roadmap uses a 

combination of aerial imagery to assess overall forest 

conditions and cover and inventory data to provide a 

better understanding of tree health and maintenance 

requirements. Combining these two methods helps to 

overcome shortfalls and data gaps. An example in Port 

Coquitlam is the Brittle Cinder fungus (Kretzschmaria 
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Figure 2.2.2a Estimated health of 
vegetation within the urban canopy 
in Port Coquitlam. 

Port Coquitlam, BC  
Fixed Tree Health Index
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by aggravating respiratory and cardiovascular diseases. 

i-Tree Canopy was used to calculate the urban forest’s

removal of air pollutants including carbon monoxide (CO),

nitrogen dioxide (NO2), ozone (O3), sulfur dioxide (SO2),

and particulate matter less than 10 microns (PM10) (Table

2.2.2b).

Urban trees reduce atmospheric CO2 in two ways:

• Growth and the sequestration of CO2 in wood, leaves,

and soil

• Reducing the demand for heating and cooling, thereby

reducing the emissions associated with electric power

generation and natural gas consumption

The total value of urban trees to Port Coquitlam is over 

$11.4 million in carbon storage. The City’s current total 

tree canopy sequesters 1,860 tonnes of CO2 from the air, 

providing an annual value of $383,873. In 2020, the most 

recent data available, Port Coquitlam’s CO2e emission 

totaled 310,800 tonnes CO2e community emissions which 

includes the private sector, industry (including CP rail & 

transit operations within the municipal boundary), homes, 

vehicular use within the municipal boundary and privately 

Ecosystem Benefit Analysis

Urban forests have quantifiable benefits based on 

the environmental functions that trees perform. 

Trees not only slow the flow of stormwater thereby 

reducing management costs for municipalities, but 

they also remove pollutants from the environment and 

sequester carbon in woody stems and roots. The value 

of these ecosystem functions is calculated in terms of 

both volume and cost savings. As urban forest cover 

increases, ecosystem benefits do as well. Specifically, the 

amount and distribution of leaf surface area is the source 

of the urban forest’s ability to produce benefits for the 

community [12]. This can be increased and expanded 

by increasing suitable planting sites with adequate soil 

volume to accommodate tree growth. 

Air Quality

Urban trees improve air quality in five fundamental ways:

• Absorption of gaseous pollutants such as ozone (O3),

sulfur dioxide (SO2), and nitrogen dioxide (NO2)

• Reduction of emissions by reducing energy consumption

• Release of oxygen through photosynthesis

• Reduction of local air temperatures through transpiration

and shading, thereby reducing ozone levels

• Interception of particulate matter such as dust, ash, and

smoke

Air pollutants not only contribute to climate change; they 

also have direct impacts on human health particularly 
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operated garbage collection. Of that, 2,477 tons 

CO2e are corporate emissions which includes all City 

operations (eg. municipal buildings, fleet vehicles, 

garbage collection, etc.). This means that 75% of 

the existing CO2 emitted from the City’s corporate 

emissions can be sequestered and stored by trees 

each year. In Port Coquitlam, the largest producer 

of CO2 is transportation, as many people drive out 

of the City every day for employment. As the urban 

forest expands, the amount of benefits trees provide 

also increases. The urban forest sequestered most 

of the City ’s corporate emissions in 2021 and with 

additional planting across the City, an increase in the 

City’s canopy could result in net zero CO2 emissions 

from the corporate secto r.

C I T Y  O F  P O R T  C O Q U I T L A M  U R B A N  F O R E S T  R O A D M A P  2 0 2 1 � 2 0 5 0
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Altogether, the i-Tree Canopy analysis found that Port 

Coquitlam’s tree canopy provides annual ecological 

benefits worth $423,488, equating to a value of $7.2 

per capita.

Stormwater Runoff Reductions

Rainfall interception by trees reduces the amount of 

stormwater that enters collection and treatment facilities 

during large storm events. A healthy urban forest can 

reduce the amount of water runoff and pollutants in three 

primary ways:

• Leaves and branch surfaces intercept rainfall, thereby

reducing runoff and flow rates

• Root growth and decomposition increase the capacity

and rate of soil infiltration by rainfall and reduce

overland flow

• Trees reduce soil erosion by diminishing the impact of

raindrops on bare soil

Port Coquitlam’s urban forest contributes to the avoidance 

of 2,830,000 gallons of stormwater runoff annually through 

the interception of rainfall on the leaves and bark of trees. 

As trees grow and the urban canopy expands over time, 

the value and contribution to the ecosystem continues 

to increase. Currently, the urban forest’s stormwater 

mitigation is valued at $30,579 per year in savings. Port 

Coquitlam’s 2017 Energy Action Plan estimated that the 

City spent $87,733 managing water/wastewater. Storm 

water management is a significant incentive to expand the 

urban forest as climate change forecasters have indicated 

that more severe weather patterns will emerge more 

frequently. As recently as 2021 extreme flooding in BC 

has resulted in mud slides, road washouts and flooding 

of entire cities. A healthy expansive urban forest can help 

mitigate these extreme weather incidents.
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A IR QUALITY ANNUAL UNITS FILTERED (LBS) ANNUAL VALUE ($CAD)

CO 1,123 $38

NO2 11,531 $72

O3 81,094 $4,889

SO2 4,387 $11

PM10 26,884 $4,026

ANNUAL CARBON UNITS (TONS) VALUE

TOTAL STORED 55,460 $11,434,060

ANNUAL SEQUESTRATION 1,860 $383,873

STORMWATER ANNUAL VOLUME (GALS) ANNUAL VALUE

AVOIDED RUNOFF 2,830,000 $30,579

ANNUAL VALUE $423,488

TOTAL VALUE $11,857,548

Table 2.2.2b Ecosystem benefits represented by the amount (units) of 
pollutants sequestered and stored, and the amount of stormwater runoff 
reduced by the entire urban forest including both private and public trees 
to Port Coquitlam.

C I T Y  O F  P O R T  C O Q U I T L A M  U R B A N  F O R E S T  R O A D M A P  2 0 2 1 � 2 0 5 0
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buildings and against conductive surfaces (e.g. glass, metal 

siding). Trees act as windbreaks to reduce wind speed and 

air exchange into buildings, preventing the cooling effect 

on buildings, reducing annual heating costs of 10-20% [15].

Aesthetic, Property Value, and Socioeconomic Benefits

Trees provide beauty in the urban landscape, privacy and 

screening, improved human health, and a sense of comfort 

and place. There are many indicators that suggest trees 

and tree canopy cover contribute significantly to quality 

of life and community well-being, such as improving 

mood and mental health which have all been shown 

to reduce crime rates. The arboricultural industry uses 

various methods to try to capture the economic value of 

the aesthetic benefits of an urban forest through appraisal 

valuations that encompass a wide array of inputs.

Research shows that trees promote better business by 

encouraging more frequent and extended shopping and 

a willingness to pay more for goods and parking [16]. 

Through the use of hedonic regression analysis, it is 

possible to calculate the added value of trees in an urban 

environment by comparison of property values between 

areas of similar economic status. In residential areas, the 

values of these benefits are shown in the increased real 

estate value of houses featuring a mature, front yard tree 

[17] and that variations in tree cover and arrangement

could increase land values by 30% compared to treeless

land [18]. Comprehensive valuations of the urban forest

should integrate hedonic analyses as well as cost-benefit

estimates from ecosystem service calculations.

Energy Savings

Urban trees modify the local climate and conserve  

energy by filtering incoming sunlight, reducing  

radiation on impermeable surfaces, and lowering  

ambient temperatures. In Port Coquitlam, the warmest  

neighbourhoods are those with abundant concrete  

and fewer trees, such as the railyard and industrial 

areas. Older subdivisions with large mature trees 

tend to be cooler than comparable neighborhoods  

with fewer or smaller trees. This aligns with reduced  

canopy coverage in areas with increased impermeable  

surfaces. The “urban heat island” effect describes  

this increase in urban temperatures in relation to  

surrounding suburban and rural areas [13]. Heat 

islands are associated with a wider areal coverage of 

hardscape and impervious surfaces. Higher surface 

temperatures have a compounding effect of increasing  

energy usage for cooling and requiring more water  

usage for irrigation. Trees and other vegetation within  

an urbanized environment help reduce the heat island  

effect by lowering air temperatures 1 to 3°C compared  

with outside the green space [14]. 

Higher surface temperatures can have a negative 

impact on quality of life for urban residents,  leading to 

less use of public spaces such as local parks and 

business districts���W�K�D�W���K�D�Y�H���I�H�Z�H�U���V�K�D�G�H���S�U�R�G�X�F�L�Q�J��

�W�U�H�H�V���W�K�D�W���U�H�V�X�O�W���L�Q���U�H�G�X�F�H�G���W�H�P�S�H�U�D�W�X�U�H�V. Vegetation 

in abnormally warm areas��may also become more 

easily stressed, which can increase their susceptibility 

to pests and diseases allowing them to sweep through 

a population and  risk greater canopy loss. Tree 

spacing, crown spread, 

and vertical distribution of leaf area each influence the 

transport of warm air and pollutants along City streets 

and out of the street canyons. Trees reduce conductive 

heat loss from buildings by reducing air movement into 

C I T Y  O F  P O R T  C O Q U I T L A M  U R B A N  F O R E S T  R O A D M A P  2 0 2 1 � 2 0 5 0
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Port Coquitlam, BC  
Median Income and 

Canopy Percent

In addit io n t o these benef i ts , t rees have bee n shown t o 

dec rease povert y and reduce cr ime [19][20]. This can 

possibl y b e attr ibute d t o healthy vegetat iv e areas 

signal in g that  the y are bette r cared fo r and bette r 

p rotecte d [21]. However, urban t ree cover is of te n 

inequitabl y distr ibute d such that  low-incom e 

neighborhood s and minori t y communit ie s have less t ree 

cover [22]. In Port  Coquit lam , th e lowest  t ree canopy �D�U�H�D�V

appear t o b e focused on th e���Q�R�U�W�K���D�Q�G��south���V�L�G�H�V o f th e 

rai l road tracks. �7�K�H�V�H���D�U�H�D�V���D�U�H���D�V�V�R�F�L �D�W�H�G���Z �L �W�K���L�Q�G�X�V�W�U�\��

�D�Q�G���E�X�V�L�Q�H�V�V�H�V�����D�V���Z�H�O�O���D�V��low-incom e households; p ropert y 

owners who d o no t  occup y land may b e less l ikel y t o invest ��

in p ropert y maintenance, which may contr ibut e t o a lo w 

t ree canopy cover in these neighbourhoods . These factor s 

dictat e th e need fo r th e Cit y t o focus thei r ef fort s int o 

establ ishing new plant ing s and maintainin g t rees withi n 

these neighbourhoods . Plant ing equal i t y need s t o b e 

add ressed at  a municipa l level t o ensure that  bot h low - 

and high- incom e areas have equitabl e amount s o f t ree 

cover on Cit y p ropert y. The Cit y has th e capabi l i t y t o 

requi re mo re t rees b e plante d t hroug h th e Subdivis ion 

Servic ing Bylaw and pe rmeabl e surface regulat ion . This 

woul d help fo rce th e incorporat io n o f mo re p lantabl e 

space int o construct io n p rojects . 
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• Psychological and physical wellness

• Reduction in crime and violence

• Increased in tourism revenue

• Critical wildlife habitat

• Socio-economic impacts

• Property value increase

In summary, trees have high intrinsic 
values, even beyond what can be 
quantified.

CP Rail, Pitt River, Fraser River�����.�Z�L�N�Z�H�W�O�H�P���)�L�U�V�W���1�D�W�L�R�Q���O�D�Q�G excluded from analysis

Our analysis was able to calculate 
estimates of air quality and carbon 
capture provided by the urban forest 
canopy. An extensive assessment 
of benefits and investments should 
consider variability among tree 
species, growing condition, and 
maintenance practices throughout the 
City. The complexity of interactions 
between urban forests, their 
environment, and people makes 
quantifying their benefits difficult. 
A shortfall of i-Tree is that it does 
not account for the full range of tree 
benefits, including:

Using a remote land cover analysis tool 

provides insight into canopy growth 

opportunities. Including bare soil and 

pervious area land cover as potential tree 

planting sites, the maximum urban tree 

canopy in Port Coquitlam would cover 

45.7% of the City. Therefore, the current 

canopy cover is only half (49%) of the 

potential canopy cover. The proposed 30%  

canopy cover target therefore is feasible 

given the amount of plantable land still 

available and is comparable to the canopy 

cover targets of other municipalities in the 

region (see section 4.3 for comparisons). 

There is also further potential to expand the 

plantable area by transforming impervious 

areas using methods such as installing 

planting mediums in fully paved parking 

lots.
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