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Disclaimer  

This report was produced as part of the UBC Sustainability Scholars Program, a partnership 
between the University of British Columbia and various local governments and organizations in 
support of providing graduate students with opportunities to do applied research on projects 
that advance sustainability and climate action across the region. 

This project was conducted under the mentorship of Fraser Health staff. The opinions and 
recommendations in this report and any errors are those of the author and do not necessarily 
reflect the views of Fraser Health or the University of British Columbia. 
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1.0 Introduction 

The biodiversity crisis refers to the rapid decline in the variety of life on Earth, driven by factors 
such as habitat destruction, climate change, pollution, overexploitation, and invasive species.1  
This crisis affects ecosystem services crucial to human well-being, including pollination, air and 
water purification, and climate regulation.2  

Evidence-based research of nature's contributions to human health is constantly growing. 
Further, it's important to acknowledge that local indigenous nations have long understood the 
links between human health and environmental health.3,4  

Fraser Health (FH) is a large organization serving approximately 1.9 million people with about 110 
community sites.5 This organization can be considered an anchor institute and has massive 
potential to contribute to regional ecological goals while improving the healing experience of the 
Fraser Region population.5  

In 2023 Fraser Health released their Planetary Health Strategy. This strategy outlines their 
mission, “To inspire, empower, and activate our people and partners to improve planetary health, 
health equity and sustainability at all levels of the healthcare system.” Goal 3.3 in this strategy, “ 
to leverage the natural world for health, well-being and climate adaptation,” aligns with the goals 
of this study, in hopes of understanding FH green spaces and identifying opportunities to improve 
campus landscapes for both ecological and human health. 5 

Implementing integrated nature-based interventions in healthcare facilities is a promising 
strategy to simultaneously serve human health and restore biodiversity. Nature-based solutions 
(NBS) in healthcare settings can include gardens and other natural elements that improve air 
quality, stimulate the senses, enhance mobility, foster social connections, and boost mental 
health.6 Healthcare facilities can play a crucial role by monitoring and managing their natural 
environments, ensuring these spaces remain conducive to healing. 

This report will summarize best practices for measuring and monitoring the natural environment 
in healthcare facilities as found in current institutional strategies. It will also look to local 
biodiversity and forest strategies as guidance including Metro Vancouver’s 2018 Ecological Health 
Framework and local frameworks from cities specific to each site.7   

As the significance of NBS is identified above, this report will also include an inventory of natural 
assets and green infrastructure present at 6 Fraser Health sites. The sites include three long-term 
care and three acute-care locations. The analysis of these sites will entail observations, 
interviews, and a land cover assessment to both identify green infrastructure and measure 
metrics related to the natural environment. 

https://www.fraserhealth.ca/health-topics-a-to-z/the-weather-and-your-health/our-planetary-health-strategy
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2.0 Research Approach [Methodology] 

There are two parts to this project, the first part is an environmental scan, seeking out best 
practices for healthcare authorities and anchor institutes to measure and monitor natural assets. 
The second part of the project was an assessment of the natural assets and green infrastructure 
at 6 Fraser Health sites. The sites were largely chosen due to FH staff suggestions and interest in 
the project.  

Natural assets is a broad term and for the purposes of this project, the definition of natural assets 
and other types of green infrastructure are defined as described by the Municipal Natural Assets 
Initiative (MNAI), see their graphic below (Figure 1).8  

 

Figure 1: Categorization of green infrastructure and natural assets as described by the Municipal Natural 
Assets Initiative.8  
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Additional assets that are relevant to healthcare facilities were added including:  

• Indigenous healing gardens, 
•  therapeutic gardens, 
•  sensory gardens, 
•  patient/staff/resident patio or 
•  terrace gardens.  

An in-depth description of these various green infrastructure types was put in the report for FH 
made from this project entitled, “Introduction to Green Infrastructure in Health Care Settings.” 
General definitions of the green infrastructure found at these sites are listed in Appendix B. 

This assessment was completed using site visit observations and staff interviews to apprise 
recommendations. This process helped identify and create an inventory of current green 
infrastructure. Interview questions can be seen in Appendix A. iTree Canopy is an online tool used 
to calculate metrics including tree canopy estimates and landcover type estimations of each site.9 
These metrics could be repeated in the future to monitor changes over time and to set new 
targets or key performance indicators (KPIs).   

3.0 Findings 

3.1 Environmental Scan 

3.1.1 Policy Gap 

In conducting this research about greenspaces in health care it became clear that there is a lack 
of policy on the standards for landscapes at healthcare facilities. There were inadequate design 
requirements for the amount, quality, and types of greenspaces that should be present, 
especially in long-term care. The findings were synonymous with a study out of the University of 
Toronto, that reported a lack of minimum design criteria in long-term care in Ontario.10 

The table below notes a few examples where greenspaces are mentioned. 
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Governing Body Greenspace Policy Key Takeaways 
Government of 
BC 

BC Licensing for Long-Term Care, 
Community Care and Assisted Living Act: 
Residential Care Regulation.11 
 
Licensing requirements Division 4: 
Common Areas and Work Areas. 
This lists minimum standards for an 
outdoor activity area, including: 1.5m2 per 
person, a surfaced patio, comfortable 
seating, and if possible and reasonable 
shelter from sun and elements and a 
fenced in area. 11  

 
Licensing requirements Part 7.  
Pardons facilities from adhering to the 
‘outside activity area’ requirements if 
licensed prior to 2000. 11 
 
Licensing requirements Division 2- 
Bedrooms. 
The only other mention of “outside”, This 
requires bedrooms to have a window that 
makes the ‘outside’ visible from a seated 
position. 11 

None of these requirements 
mention the quality of these 
outdoor spaces or the plants, 
trees, or nature that should 
be accessible.  
In all the divisions where 
outside is mentioned, it could 
be a fully concrete and paved 
outdoor environment.  

Canadian 
Society for 
Landscape 
Architecture 
(CSLA) and 
adopted by 
many urban 
planners. 

The 3-33-300 rule is used in landscape 
architecture and urban planning as its 
related to green space accessibility. This 
benchmark is intended to improve health 
and wellbeing, access, and support urban 
forests.12 The rule states that each resident 
must be able to see at least three trees 
from their home, live within 300m of a 
park or green space, and each 
neighbourhood must have a canopy index 
of 30%.12 

Keep in mind this rule of 
thumb for urban greenspace 
accessibility may not be 
enough for our health care 
facilities. Long-term and 
short-term residents may not 
have the physical, mental, or 
logistical ability to leave the 
site to find a greenspace or 
park.  
Health care facilities may 
need to lead the way in 
redefining what our 
landscapes can provide for 
our health and for the health 
of local ecologies.  
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This may be valuable to keep 
in mind when setting 
greenspace goals and targets.  

Fraser Health  Service Delivery Model for Specialized 
Community Service Programs - Complex 
Medically Frail (SCSP-CMF) Day Programs 
for Older Adults.13 
This document states some minimum 
requirements for green space that relate to 
access, proximity, design specifications, 
and programming.13 

These requirements are 
slightly more thorough than 
the BC licensing standards 
noted above.11 Can we have 
the equivalent and or more 
standards in long-term care 
facilities for all residents? Can 
we develop standards for 
various types of acute care? 
Can these standards be 
woven not only into program 
standards but also new 
development contracts?  
 

 

This gap in policy means that ensuring greenspaces at healthcare sites are performing for wildlife 
and people falls on FH. Their Planetary Health Strategy and Draft Green Space and Biodiversity 
Plan are forming goals around this..5, 14 

Next steps to continue reducing this gap is to set specific design requirements and minimum 
standards internally. This may include percent area of greenspace per capita, specific design 
guidelines for accessibility, or ecological standards, such as species richness or canopy cover.  

3.1.2 Greenspace Assessment Tools and Strategies 

The cumulative takeaway from researching greenspace assessment strategies is that it is critical 
to select KPIs and to measure these regularly to assess progress in working towards greater 
ecological health outcomes.  

Some KPIs that relate to biodiversity specifically include environmental surveys for species 
richness, plant and tree inventories, bird surveys, and amphibian egg mass surveys. Surveys that 
look at courser scale measures, such as land cover assessments and canopy cover don’t 
necessarily directly indicate biodiversity, although a co-benefit of more densely vegetated 
greenspaces and larger canopy cover often goes hand and hand with biodiversity.15 Canopy cover 
is commonly used to evaluate greenspaces including in the public health realm and NDVI 
(Normalized Difference Vegetation Index) is a typical method to calculate canopy cover reliably.16, 

17  In a land cover assessment, different landscape types could be given a numerical value to 
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estimate biodiversity even further. For example, rather than saying both a grass lawn and a rain 
garden are green spaces, the lawn may receive a lower score as they are typically monocultures 
that support few species.  

Some of the tools and resources in the table below inform frameworks for initiating projects, 
inform other potential KPIs, as well as provide some resources for canopy cover estimates. 

Tools for Initiating Sustainability Projects 
Resource  Author Summary 
Sustainability 
Planner 

Ontario 
Health 

A loose template for sustainability action in healthcare settings.18 

Environmental 
Stewardship 
Implementation 
Guide For 
Boards, 
Executive 
Leaders, And 
Clinical Staff 

Partnerships 
for 
Environmental 
Action by 
Communities 
within Health 
Care Systems 
(PEACH) 

Provides a rough roadmap for initiating environmental stewardship 
projects in long term care and acute care.19, 20 

Planning for 
Tree Planting 

Canadian 
Coalition for 
Green Health 
Care. 

Provides a guide to initiating a Tree for Life Project including a pathway 
to initiate the project and potential funders. Note it is Ontario based but 
many potential funders are relevant to BC,21 

 
Selecting Key Performance Indicators 
Resource  Author Summary Key Takeaways 
Sustainability 
Table  

Partnerships 
for 
Environmental 
Action by 
Communities 
within Health 
Care Systems 
(PEACH) 

This spreadsheet is used by 
other health care facilities to 
track environmental related 
KPI’s.22 

 

PEACH website acts as a hub 
to share other climate and 
environmental initiatives in 
healthcare and provides 
many case studies.23 

 

 

Provides links to various plans and 
strategies from each health care 
facility that has posted its 
sustainability actions. Only a select 
few have relevant landscape and 
greenspace actions, including Hennick 
Bridgeport Hospital that reduced 
water by 50% by selecting native 
species for their LEED certification.24 

Sustainability 
Key 
Performance 
Indicators (KPIs) 

Kevin Lewis, 
Association 
for Health 
Care Resource 

A blog post that has an 
extensive list of potential 
KPI’s. 25 

The KPIs relevant to landscape 
include:  
• Patient recovery time reduction 

through biophilic design  
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& Materials 
Management 
(AHRMM). 

•  Satisfaction rates through biophilic 
design  

• Measured improvement in air 
quality through plants and 
greenspace  

• % reduction in landscaping water 
usage 

• Reduction in chemical usage 
including pesticides or synthetic 
fertilizers.  

• % decrease in landscaping waste 
produced and increase in waste 
composted  

• Reduction in energy use by 
landscaping equipment  

• Number of sustainable landscaping 
design features implemented or 
nature-based solutions.  

• Net reduction in carbon emissions 
from landscaping activities. 

• Number of community 
engagement events or programs 
related to sustainable landscaping. 

• Number of relevant environmental 
certifications or awards earned.  

The KPI’s relevant to biodiversity 
include: 
• Number of biodiversity-supportive 

projects implemented 
• % of landscaping area utilizing 

native plants 
• Develop a Biodiversity impact 

score with applied science to 
understand impacts on local 
biodiversity25 
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Tools To Measure Canopy Cover (iTree) 
Resource  Author Summary Key Takeaways 
iTree Canopy iTree  i-Tree is an online application 

that delivers peer-reviewed 
tree benefits estimation 
science from the USDA 
Forest Service to all types of 
users. It is often used in 
urban forest strategies in 
BC.9 

This program was used for this project 
and may be used to add 
supplementary data in future canopy 
calculations. Some biases of iTree 
Canopy include that it is a US-based 
interface meaning cost calculations 
especially will be skewed to US 
economies. It is also a point-based 
system that can have human error in 
categorizing spaces. This method 
becomes more accurate with more 
data points, therefore, is typically used 
at larger scales, such as the 
neighbourhood or even city scale in 
this case. 9 
It is often used along side other spatial 
mapping methods to increase 
certainty. Regardless, iTree interface is 
an accessible and easy tool for non-
experts to start recording data and to 
get a sense of the ecological benefits 
that greenspaces are serving.  

iTree Best 
Practices.  
 

Selim, S., 
Dönmez, B., & 
Kilçik, A 

This paper is titled, 
Determination of the 
optimum number of sample 
points to classify land cover 
types and estimate the 
contribution of trees on 
ecosystem services using the 
I-Tree Canopy tool. 
The study measures the 
number of data points 
required to optimize 
accuracy of canopy cover 
and carbon sequestration 
estimations on iTree. 26 

They found that the optimum number 
of sample points for a 1 hectare of 
area is roughly 760 ± 32 from the 
comparison of the real area and I-Tree 
Canopy results. Similar results for 
annually sequestered and stored C 
and carbon dioxide (CO2) amounts in 
trees and the reduction in air 
pollution were obtained as 714 ± 16 
points.26 
 

There are limited precedents for healthcare authorities undertaking monitoring and 
management of natural assets with a publicly available strategic plan. However, due to Fraser 
Health’s regional scale, many strategies and frameworks implemented by municipalities have a 
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strong relevance. Many healthcare providers use other sustainability frameworks that tend to 
have focus on facilities rather than the outdoors, although some of these also recognize nature-
based solutions.  

The table below lists tools, resources, and certifications with potential value to develop the a 
biodiversity plan further or to create a green space assessment tool for FH. 

Sustainability Certifications and Greenspace Assessment 
Resource  Author Summary Key Takeaways 
Leadership 
in Energy 
and 
Environmen
tal Design 
(LEED) 

Canada Green 
Building Council  

LEED is a certification for 
sustainability excellence and 
green building leadership. 
The certification process 
facilitates developers in 
achieving high-performing, 
resilient buildings that 
reduce carbon emissions, 
save water, conserve energy, 
and reduce waste.27 

Focus on facilities, although there are 
specifications for healthcare facilities 
including areas of respite and specific 
greenspace requirements for those, as 
well as specifications for quality of 
views.27 
The certification process has registration 
fees although green designs can reduce 
costs. It may be more beneficial for new 
builds rather than operations.  
Their scoring system could also be 
beneficial to inform FH sustainability 
goals, as they have had many healthcare 
facilities trial the certification, (Appendix 
C).  

Green 
Hospital 
Score Card 

Canadian 
Coalition for 
Green Health 
Care 

The Green Hospital 
Scorecard is a 
comprehensive 
benchmarking and 
recognition tool for 
healthcare providers across 
Canada. It focuses on a 
hospital’s conservation of 
energy, water, and their 
waste management, as well 
as pollution reduction, and 
leadership.28 

Most specific to hospitals and health care 
facilities, although has minimal criteria 
for the natural environment. This scoring 
system still recognizes green 
infrastructure and nature-based solutions 
to address pollution or stormwater 
management or to contribute to other 
ecosystem services. 

The 
Sustainable 
SITES 
Initiative 
(SITES)  

Green Business 
Certification Inc. 

This green development and 
operations certification can 
work in tandem with LEEDs 
or independently. It has a 
focus on landscapes and no 
specifications for facilities. It 

This has the most relevance to green 
spaces and the natural environment and 
applicable to institutions such as 
healthcare sites 
It has scores for higher native plant ratios 
and habitat enhancement.  
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aims to support the 
sustainability of landscape 
planning, design, and 
management.  
SITES projects aim to 
enhance biodiversity and 
mitigate climate change, 
while conserving resources, 
improving public health and 
protecting critical 
ecosystems. 29 
Costly. ~$9000 

 
It places a hierarchy on preservation then 
management, restoration and finally 
generating green spaces in order 
incentives the protection of natural 
assets.  Their scoring system is similar to 
LEEDs in structure although much more 
extensive in tracking ecological KPIs, 
(Appendix C)  

Seattle 
Green 
Factor 

Seattle 
Department of 
Construction & 
Inspections.   

This is a green space 
assessment tool used in the 
United States that 
originated in Seattle. Canada 
does not have an equivalent 
for new developments.30 

It has a specific focus on rainwater 
infrastructure although would still have 
impacts on biodiversity. A variation of this 
score card combined with some of the 
others could be a positive step forward 
for biodiversity in healthcare.  
The Seattle Green Factor has detailed 
specification for soils and plant sizing, 
(Appendix C). 

Natural Asset Assessments 
Resource  Author Key Takeaways 
Technical 
Guidance 
for Science 
Based 
Targets 

Science Based 
Targets Network 
(SBTN)  

The SBTN helps organizations set Science-based targets (SBTs). These 
are measurable, actionable, and time-bound objectives, based on 
available science. The framework pushes alignment with ecological 
carrying capacities and societal sustainability goals.31 

Guidance 
on the 
identificati
on and 
assessment 
of nature 
related 
issues: The 
LEAP 
approach 

Task Force on 
Nature Related 
Financial 
Disclosures  

TFNR is another framework that aims to direct business models to a 
nature positive economy. And can work in tandem with SBTN. This 
integrated assessment approach, LEAP, (Locate, Evaluate, Assess 
and Prepare) aids with how to identify, assess, manage and disclose 
nature related issues.32 
 
Both SBTN and TFND strategies would be beneficial to look into when 
assessing FH wide nature-based solutions, natural assets, and the capital 
of these.  

How to 
include 
natural 
assets in 

Natural Assets 
Initiatives (NAI)  

This is a guidebook for municipalities to begin managing assets. This is a 
very easy to use and comprehensive resource and certainly has 
applicability to inform natural asset management at FH.33 
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asset 
manageme
nt plans. 
Natural 
Assets 
Initiative 

The definitions and methods laid out by the NAI, previously Municipal 
Natural Assets Initiatives (MNAI), are used throughout this project and 
used by local governments such as the Ecological Health Framework 
noted below.7 

Examples of Municipal Natural Asset Management Plans 
Resource  Author Summary Key Takeaways 
Ecological 
Health 
Framework 

metrovancouver This framework for Metro 
Vancouver acts as a regional 
biodiversity plan although 
has an expanded scope to 
encompass other elements 
of ecological health.7 

Part four describes how Metro Vancouver 
will monitor and report on the state of 
the regional environment. 
Some indicators that use that have 
applicability to FH include: 
• % Tree canopy cover  
• % Impervious surfaces  
• Green space connectivity index 
• Water quality index (for creeks on site) 
• Number of newly introduced or newly 
established invasive non-native species.7 

Markham City of Markham The City of Markham has 
inventoried their natural 
assets for an asset 
management plan.34 

The City of Markam also uses frameworks 
from the Natural Assets Initiatives (NAI).33 
In this document they show in depth 
methods including their database 
information on their tools, resources, and 
framework. 

Example of a Healthcare Facility Biodiversity Plan  
Resource  Author Summary Key Takeaways 
Biodiversity 
Manageme
nt Plan 

North Bristol 
NHS Trust (NBT) 

A guide to management of 
NBT green space and 
includes plans for  
enhancement of 
biodiversity. Ecological 
surveys were conducted by 
contractors to establish 
habitat types and species 
presence on site.  This plan 
further highlighted 
opportunities to protect and 
enhance greenspaces for 
human and non-human 
users. 35 

A site-specific biodiversity plan allows for 
a more thorough and finer scale analysis 
as well as tailored targets.  
This plan helps to prioritize various 
landscape types on the site and although 
does not have applicable plant species 
and habitat types due to its context in the 
UK, it does have applicable larger themes 
to environmental management in a 
health care setting.35 
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Next steps would be to establish desired KPI’s and hire the appropriate experts to measure them 
and start to record the data. Once a baseline is established it will enable setting specific and 
achievable greenspace targets. There are opportunities for engagement especially with 
indigenous partners to set some of these indicators and targets.  Some green spaces or 
biodiversity targets can be referenced against local policy including local biodiversity plans and 
forest strategies as FH has a role to play in the communities in which it is embedded.  

3.1.3 Local Biodiversity and Urban Forest Strategies 

Local Urban Forest Strategies 
Resource  Author Canopy Goals 
Urban Forest 
Strategy  

City of 
Burnaby 

Still developing a forest strategy. Although, a current goal is to 
increase canopy cover from 32 % in 2022 to metro Vancouver’s 
goal of 40%.36 

Urban Forest 
Management 
Strategy 

City of 
Surrey 

Goal of 30% urban tree canopy by 2038.37 

Delta Urban 
Forest 
Strategy  

City of 
Delta 

City of Delta aims for 40% canopy cover in urban areas.38 

Urban Forest 
Strategy 

City of 
Abbotsford 

Abbotsford aims for 40% canopy cover in urban areas.39 

Tree 
Inventory 

City of 
Chilliwack 

No forest strategy although the tree inventory report aims to 
increase canopy cover from the 2021 estimate of 27%.40 

Local Biodiversity Plans 
Resource  Author Key Takeaways 
Delta’s Birds 
& Biodiversity 
Conservation 
Strategy  

City of 
Delta 

Delta is a significant area for bird conservation as its various 
ecosystem types, including agricultural lands are used 
extensively by migrating birds.41 
Delta hospital is only about 100 meters from large expanses of 
agricultural land and has adjacent greenspaces.  Considering this 
context in designs at FH sites in Delta could greatly benefit local 
biodiversity.  

Biodiversity 
Conservation 
Strategy 

City of 
Surrey  
 

Diamond Head developed a biodiversity strategy for Surrey.  
It has useful habitat type maps among other city-wide data that 
can help inform ecological connectivity opportunities for the 
Surrey Memorial Hospital or other FH sites in Surrey. 42 
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Recommended that the city work with adjacent landowners to 
naturalize near the Quibble Creek riparian area and remove 
barriers to movement. 
It is also recommended that they work with adjacent 
landowners of the field corridor created under the Hydro right 
of way to naturalize this area and remove barriers to movement. 
Create wetlands in lowland areas and install traffic calming and 
signage for road crossings.42 

Biodiversity 
Design 
Guidelines 

City of 
Surrey 

This is a comprehensive list of biodiversity minded landscape 
design decisions. Their section about habitat features and 
structures provides great recommendation for incorporating 
more habitat elements on sites.  
Zoetica Environmental Consulting Services and Lees and 
Associates worked on these guidelines with the City of Surrey. 43 

 

3.2 Landscape Assessment of Selected FH Sites 

The landscape assessment took place at 5 different sites that hosted 6 different Fraser Health 
facilities.  Interviews and observations during site visits helped to surface common challenges in 
landscape management at acute care and long-term care facilities. The iTree canopy assessment 
is a starting point to track the amount of green space and its distribution at the sites. 
Supplementary research for each location helped inform of nearby natural spaces, parks, or 
ecosystems that may benefit from green infrastructure at FH sites.  

3.2.1 Interviews / Observations 

Site informants who delivered a site tour were able to provide some information about the 
quality of landscapes, how they are used, the capacity to manage them, and any visions they had 
about possible improvements. A list of the informal interview questions that were asked are in 
Appendix A.  

The major findings from these interviews and site visit observations revealed common challenges 
and some common opportunities.  

There were numerous challenges that arose related to landscape design and maintenance: 

• Maintaining plant health especially as it relates to drought or urban conditions. These 
appeared amplified by plant selection, plant placement, and soil health.  
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• Limited species diversity for tree and shrub selection. Many sites were dominated by 
typical non-native street trees such as London planes, maple (Acer) species, and cherries 
(Prunus) species. The understories often included monocultures of evergreen shrubs and 
groundcovers such as laurels, boxwoods, Japanese spurge or rhododendrons.   

• Limited native plantings. Native plants were only sparsely observed apart from 
naturalized areas such as forests and meadows.  

• Limited access to greenspace is another common theme. Physical barriers to access 
greenspace that were identified by informants or observed include insufficient paths, 
damaged pathways, minimal seating and rest areas, as well as active construction.  

Recommendations for many of these challenges include selecting drought-tolerant native plant 
species that will be climate-adapted. Upgrading irrigation systems or re-grading to take 
advantage of surface runoff are strategies that increase planting success in harsh conditions.  

The physical access to green space would have to be addressed in new designs and upgrades. 
Ideally, communication of concerns, such as these will have a quick response time. The Draft 
Green Space and Biodiversity Strategy in Health Care for Fraser Health provides some good 
recommendations for streamlining a path from site-specific concerns to action items. 14 
Furthering the draft strategy and focusing on engagement plans at each site could greatly benefit 
issues related to access and use of greenspaces.  A thorough greenspace engagement plan could 
also present opportunities to connect and collaborate with internal and external Indigenous 
partners.  

 

These same challenges and others were noted in a different context as it is related more to 
budget and capacity rather than landscape design and maintenance: 

• Maintaining plant health. 4 out of the 5 locations noted unsatisfactory landscaping as it is 
limited by budget. All sites noted that plant care and landscape maintenance become 
deprioritized in a healthcare setting due to the many other facilities and maintenance 
requirements onsite.  

• Limited species diversity. Planting diverse gardens and removing lawns can seemingly 
require greater maintenance. Sometimes native species and highly diverse plantings 
require alternative maintenance strategies compared to lawns or non-native evergreen 
groundcovers. For example, perennial bulbs may require cutback in the spring or fall or 
weeding may require more plant identification skills when they are amongst a wide 
variety of other herbaceous species.  
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• Limited access to greenspace. Access was also limited by the capacity of staff to supervise 
residents at long-term care sites. Unless greenspaces were enclosed and secured as well 
as attached to common spaces in the care home residents likely need a family member or 
staff to assist them in experiencing the entire site’s green space.  

Budget challenges for landscape improvement projects and sufficient maintenance would benefit 
from an additional study. Nature-based solutions often have cost benefits long-term in energy 
savings or through ecosystem services. These benefits could be calculated to leverage 
greenspace enhancement projects.  

Perceived capacity challenges as it relates to the maintenance of naturalized spaces compared to 
more formal manicured spaces. Some of this perceived capacity could be addressed through 
education on nature-based solutions and developed management plans for naturalized areas. 
Any greenspace improvement project would also greatly benefit from communication and 
collaboration with Facilities and Maintenance of Operations staff at each site.  

Access to greenspace as it relates to capacity challenges could be addressed by incentivizing 
more outdoor programming at long-term care sites. All long-term care sites recognized certain 
staff that may act as a potential avenue to introduce horticulture or outdoor programs including 
through, ambassador staff, rec teams, and volunteers.  

3.2.2 iTree Canopy Findings and Green Infrastructure 

Green infrastructure on the site was identified through site visits and observations. It was 
categorized into natural assets, enhanced assets, and engineered assets as described in the 
methods section in Figure 1.  Additional enhanced assets that related specifically to health care 
and appeared on sites were therapeutic gardens, healing gardens, enclosed patio space, and 
terrace rooftop gardens. Case studies and descriptions of all of these and other green 
infrastructures that may affect biodiversity are noted in another document developed for FH 
during this project called, An Introduction to Green Infrastructure in Healthcare Settings.   
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Below is the green infrastructure found at the various sites.  

FH Site Natural Assets Enhanced Assets 
Burnaby 
Hospital 

      
      

Surrey Memorial 
Hospital 

 
      

Delta Hospital 
and Mountain 
View Manor  

 
           

Cottage-
Worthington 
Pavilion 

 

    

Heritage Village  

 

 

This inventory identifies the natural assets at all three acute care sites, ranging from sensitive 
natural ecosystems to naturalized field or meadow spaces. These present a unique opportunity 
for habitat enhancement projects that benefit site users as well as the larger ecological systems 
that these sites often fall adjacent to.  
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Enclosed patios don’t necessarily imply planting areas and often are the only location for long-
term care residents to access. There are opportunities to expand the number of nature-based 
solutions at both acute care and long-term care homes. 

The iTree Canopy assessment revealed a wide array of green to grey proportions on site. Green 
implying any planted area and grey implying an impermeable and hardscaped development 
including roads, paths, or buildings.  

The table below shows the landcover assessment results from a 500 pt iTree Canopy survey at 
each site.  

FH Site iTree Canopy Land Cover Assessment  
Burnaby 
Hospital 

 
Surrey Memorial 
Hospital 

 

Tree

Large Shrub 2.6%
Herbaceous/
Small Shrubs 1%

Grass 3.4%

Impervious Other 1%

Impervious
Buildings

Impervious Road

Impervious
Construction

22.4%

2.6%

9.2%

39.8%

Tree*
Large Shrub 2%

Herbaceous/ Small Shrubs 3.8%
Grass

Impervious
Other

Impervious
Buildings

Impervious

Impervious
Construction 3.6%

5.6%

33.4%

3.8%

40.6%

9%

*  lli  i  i  f  h  i  h f   i  l  
         

  
   

g

 

*Note, satellite imagery is from the winter, therefore canopy is less 
visible and the estimation may be skewed lower than actual.
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Delta Hospital 
and Mountain 
View Manor  

 
Cottage-
Worthington 
Pavilion 

 
Heritage Village 

 
iTree Canopy assessments are biased in numerous ways and this data would benefit from 
supplementary assessment methods.9 Numerous methods with ArcGIS or other geographic 
programs would complement this study and could be done for sites in future.35 An in-person tree 
inventory is often used along side canopy studies and again would add more precision to this 
green space analysis. Next steps to further this work would add these other data sources and 
have the appropriate experts such as environmental consultants to do so.  

*Note approx half of ‘Grass’ space is un-mowed 
meadow and half a lawn monoculture

Tree

Large Shrubs 1.8%

Herbaceous/
Small Shrubs 1%

Grass*Impervious
Other

Impervious
Buildings

Impervious
Road

15%

41.6%

15.8%

22.4%

2.4%

Tree

Large Shrub 2.4%
Herbaceous/
Small Shrubs

Grass

Impervious
Other

Impervious
Buildings

Impervious
Road

11.6%

5.6%

13.6%25.6%

35.4%

5.6%

Tree

Large Shrub 1.2%

Herbaceous/ 
Small Shrub

…

Grass

Impervious
Other

Impervious
Buildings

Impervious
Road

20.6%

16.6%
19.4%

10%

2.8%
3.4%
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Despite potential inexactitudes this landcover assessment combined with observations of the 
site, revealed that there was minimal tree coverage aside from the forest plot and that grass 
lawns were a dominating landscape type. The lawns according to site informants were often 
under-utilized spaces. This finding highlights opportunities to trial no-mow, meadows, or other 
green space types in these areas, that will better serve people, biodiversity, and climate 
resiliency.44 

The green infrastructure identified at the sites is a high-level overview. The finer scale natural 
elements on these sites could be assessed. Selecting what to assess, could benefit from more 
engagement with indigenous partners and with staff from each site. It was recommended by a FH 
Health Staff member that recording indigenous medicinal plants would be a beneficial KPI.  
Continuing to refine these measures and add to a database will further inform future landscape 
design opportunities. 

3.2.3 Contextual Research 

The acute care sites all have a presence of a natural asset, including forests, creeks, and 
fields/meadows. Through site visits and additional research, it was found that all the sites have 
neighbouring properties with ecological value. This context means there is greater potential to 
support local biodiversity or to enhance ecological or habitat connectivity locally.  

Burnaby Hospital has a non-developable forest plot and creek onsite that with a forest 
management plan could benefit local biodiversity even more and allow for educational, cultural, 
and health related uses of the space. Across the street is a conservation area with a similar young 
forest ecosystem.  

Surrey Memorial Hospital is adjacent to Quibble Creek, a small tributary and some of the 
property overlaps with a BC Hydro right of way.42 The landscape below the BC Hydro line is an 
under-utilized field/meadow space. There are opportunities for habitat enhancement projects 
here that may benefit community members, hospital users and staff, as well as contribute to the 
biodiversity within this ecological corridor.  

Delta Hospital and Mountain View Manor also host a naturalized field. In the near future, this 
area will become developed. As of now it seemingly is supporting birds, as barn swallows and 
other unidentified swallow species were seen using this space to forage. According to the site 
informant the swallows also will utilize the space under the eavestroughs of one of the buildings. 
This habitat may be significant to consider as development progresses. The site is near 
agricultural and park lands and Delta is a major stopover point for migrating birds.43 This context 
heightens the significance of considering bird habitat in future designs. Delta Hospital has strong 
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community support and numerous partnerships to maintain landscapes. There is potentially 
capacity to introduce nature-based solutions due to this support as well as a large community to 
benefit from new projects.  

Context is significant for sites without natural systems present as Heritage Village also falls 
adjacent to a creek and greenway. Any nature-based solutions and green infrastructure at these 
sites could contribute to the function and health of these adjacent naturalized areas.  

These opportunities are ones that arose from one site visit, informal interviews, and some 
additional greenspace research, although there are many more opportunities to be uncovered 
through engagement with staff, patients, residents, indigenous partners, and other stakeholders.  

4.0 Summary 

Summary of major findings include: 

• The proportion of greenspaces greatly shifts across different acute care and long-term 
care facilities. 

• Acute care facilities generally hosted a greater number of natural assets and green 
infrastructure. 

• Delta Hospital and Mountain View Manor found success in external volunteer programs 
and partnership with other entities including the City of Delta to fulfill some garden 
maintenance needs.  

• There are opportunities to contribute to the habitat and ecological connectivity locally at 
many sites.  

Summary of common sentiments shared by site informants during visits include: 

• Deprioritizing landscape is a reality due to other Facilities and Maintenance of Operations 
requirements on site especially as it relates to clinical demands. 

• Feeling limited by budget for landscaping contracts 
• Challenges sustaining plant health and gardens success. 
• Accessibility to green space limitations both in capacity or physical barriers 
• Desire for stronger communication avenues and a clear chain of command to address 

landscaping and green space concerns. 
• Desires for clarity and reassurance of greenspace type, function, and quality for 

developments as facilities are frequently expanding.  
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5.0 Recommendations [Next Steps] 

Addressing concerns, challenges, and opportunities that arose during various stages of this 
project will likely require a mixed approach with both long-term and short-term interventions.  

Short-term actions to address biodiversity and improve green spaces could be through small 
scale design interventions established through further site and staff engagement. Some 
suggestions are noted in part 3.2.1 Interviews and Observations section of this document and 
more thoroughly noted in the report to FH entitled, “Landscape Assessment for Six Fraser Health 
Long-term and Acute Care Sites: An Inventory of Natural Assets and Green Infrastructure”. These 
are more site-specific recommendations although may have applicability at other sites that face 
similar landscape challenges. 

Long-term actions may include more thorough planning stages to address biodiversity and 
greenspaces across all FH sites. This project started to track some of the noted KPI’s in the below 
diagram and started to build feedback from FH staff at the project study areas. The next page is 
one variation of a road map to further inform future FH Biodiversity Plans in tandem with 
strategies laid out in the Draft FH Strategy for Green Space and Biodiversity in Health Care.14 
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Central to this work moving forward should be the collaboration with the FH Indigenous Design 
Team, and other internal and external indigenous partners. As aligns with FH planetary health 
goals to centralize indigenous ways of knowing.  Incorporating indigenous voices throughout this 
process and allowing them to meaningfully shape FH greenspaces will invaluably enrich this 
work. 

Some additional ideas that arose as potential solutions to capacity, access, and funding 
limitations include the following.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Evaluate landscape contract 
satisfaction at sites and 
increase the budget at those 
who require it or reallocate 

• Conduct a cost benefit 
analysis of nature-based 
solutions to justify new 
upfront landscape costs that 
may make return in future 
through ecosystem services 
like resource conservation. 

Resources and strategies for 
natural assets inventory as capitol 

include SBTN & TFSA.31,32,33 

• Seek ways to integrate 
landscape into job 
descriptions and new roles.  

Ex. Heritage Village has no onsite 
FMO and may benefit from 
another position here. 

• Seek collaborations for 
reduced demand on internal 
staff. 

 Ex: The City of Delta 
Collaboration at Delta Hospital, or 
community volunteers 

• Seek ways to integrate green 
space programming into job 
descriptions and new roles 

Ex. Cottage Worthington Pavilion 
suggested internal staff or site 
users that may have space for 
new engagement or programs if 
said program is planned and 
established:  

The Rec Team or the Rehab Team  
Ambassador Team  
Volunteer Coordinator  
Volunteers  
Families of residents 
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Any of the above and more could be explored in potential future projects. Some project focus 
areas that may benefit this research include the following: 

 

 

 

.  

 

 

 

  

Financial and capacity building through internal avenues at FH 

 
External grants, partnerships, and collaborations 

 

Engagement and inclusivity strategies and implementation 

Greenspace plans and respite areas during active construction and redevelopment 

 
Setting specific green space standards for new developments: minimum standards for green space in acute 
and long-term care. 

Expanding on landscape assessments and green infrastructure inventories  
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Appendix A   Informal Interview Questions 

Interview Questions to Site Informants. Note not all questions were relevant or answered by 
informants. 
 

UNDERSTANDING SITE 

1. What is the site like (surface description/landscape analysis, different types of areas, different 
types of plants/trees)? 

2. Environment: Is there enough shade, enough sun? 

3. What are opportunities to make the site more climate resilient and sequestering carbon? 
(Note main ecosystem type/main biomass, and #/age/species of trees.) 
 

UNDERSTANDING CAPACITY 

1. Who are the managers? 

2. What is the landscape contract/what does it entail? 

3. How often is it maintained? Are these practices disruptive? (loud, produce dust and particulate 
matter, etc.) 

5. Are there other stakeholders involved in maintaining site elements? 

(Ie community garden groups, non-profits, volunteers, patients/residents, multiple maintenance 
companies, city, parks board) 

6. Do you think staff, patients, or the community would be interested in the maintenance or 
stewardship of new ecosystems or garden space? 

7. What capacity and interest do staff and managers have to evaluate landscapes and/or run 
engagement for identifying nature-based design opportunities/needs? 
 

UNDERSTANDING USE 

1. How is it used by people: Are there places to sit/rest/play/walk/other programs? 

2. Who uses the outdoor space most often: Do staff, patients, other community members or 
commuters use this space more often? 

3. How is it used by non-human life: Have you noticed any wildlife or interesting plants? 

4. What are some values you see in improving the landscape here? 

5. What are we doing well and what are the opportunities for improvement? What do you like 
about the landscape? What don’t you like about the landscape? 

6. Is there any food grown? What are the opportunities for that? 

7. Are there medicinal plants grown? 
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Appendix B   Green Infrastructure Definitions 

Green Infrastructure 

Natural and constructed features in urban environments that can provide ecosystem services. 

 Natural Assets 

 Are a subset of green infrastructure and refers to natural stores of resources or naturally 
occurring ecosystems. The ‘asset’ component implies that they provide ecosystem 
services or benefits to people in some capacity.  

Enhanced Assets 

Are generally those that have been designed to mimic natural assets and often still 
include natural elements and processes. For example, a rain garden in a sense mimics a 
wetland in both design and function and is mostly natural elements, it may even have 
some of the species planted.  

Engineered Assets 

These differ from enhanced assets in that they typically only mimic the function of natural 
assets but isn’t something found in nature. For example, a rain barrel mimics the function 
of a wetland in that it stores rainwater, but it is an entirely man-made structure.  

Therapeutic Garden 

Refers to one that is accessible and used by patients, staff, or residents in healthcare in order to 
benefit from actively gardening. 

Healing Garden 

Refers to a garden designed for restorative purposes and may include a water feature or other 
calming elements. 

Enclosed Patio 

Refers to an outdoor space that is enclosed by a structure or fence. It may or may not have 
planters or gardens within, but allows patients and especially long-term care patients to access 
the outside with minimal or no supervision. 

Urban Trees 

These are any tree planted that becomes part of our urban forest, but don’t necessarily form a 
native forest ecosystem. 

Terraced Garden 

A terrace garden here implies the presence of a rooftop garden or rooftop patio with planter 
beds.
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Appendix C   Sustainability Certification Scorecards and Measures 

LEED Certification Scorecard. Retrieved from: https://www.usgbc.org/leed-tools/scorecard 
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SITES Certification Scorecard. Retrieved from: SITES Rating System and Scorecard | U.S. Green Building Council (usgbc.org) 

Appendix D    

https://www.usgbc.org/resources/sites-rating-system-and-scorecard
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Seattle Green Factor. Retrieved from: https://SeattleGreenFactorScoresheet.xlsx 

 

https://seattlegreenfactorscoresheet.xlsx/
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