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1.1.1 Introduction and Context

challenges with respect to rainwater management, 

The city is responding to these challenges by 
adopting a more holistic approach that uses 
green rainwater infrastructure (GRI) such as 
green roofs and rain gardens to help manage 

nature, and expanding educational opportunities. 

certain natural processes and are multifunctional.

 quality and 
function

major 
lifecycle stages of design, installation, and 
ongoing maintenance

CHAPTER 1 
BACKGROUND

1.1 ABOUT THIS DOCUMENT
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1.1.2 Purpose and Objectives

Rain City Green Roof Best Practices Guide 
is a resource for people interested in undertaking 

•	  education

•	 Help address common implementation 
barriers to green roof uptake

•	 multi-
 of 

green roofs

•	 Help enhance the quality and resilience of 

of design, installation, and maintenance

help lead 
to even more resilient and multifunctional 
green roofs on suitable building projects in the 
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1.1.3 Audience

•	
considering including green roofs in their 

•	

•	

1.1.4 What is Included

helps address the topics stated under 1.1.2 
Purpose and Objectives and was developed 

professionals such as landscape architects, 

Chapter 1 
and types

bylaws and strategies
roofs, and case study information on select green 

Chapter 2, 3 and 4

Maintenance. Design includes content on a range 
of considerations, including site programming, 
team selection, site context, structural loading, 

Installation 

Operations 
& Maintenance includes topics such as plant and 

human access.  

Chapter 5 
managing liability. Chapter 6

design scenarios

Appendix A is a Recommended Green Roof 
Plant List 

medium depth, and include information such as 

drought tolerance, host plant status, and pollinator 

Appendix B is a Habitat Enhancement 
Guide that includes content on the importance 

Appendix C Glossary of common 
terms. Appendix D includes a Bibliography 

information.

1.1.5 Disclaimer

required. 

from the information contained in this document. 

documents referenced in these guidelines.
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1.2 WHAT IS A GREEN ROOF?

advance many livability and environmental 
objectives.

additional 
technologies such as solar panels or shallow 
water reservoirs (blue-green roof), which can 

maintained, a green roof is a valuable tool 
that can be used by developers, designers, 
builders, and the public 

MORE THAN JUST VEGETATION

components to support plant health, enhance 

that make up a green roof, see Chapter 2: 
Design.
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1.3 ROOFS AND IMPERVIOUS AREA ON PRIVATE PROPERTY

green spaces.1 

two 
fundamental types of surfaces: impervious 
(51%) and pervious (49%). (see Figure 1.0 for 
the proportion of these surface types by land 
use and Figure 1.1 for how these surfaces are 
distributed throughout the city).1

include asphalt roads, concrete sidewalks, and 

see 
 for more 

information

spaces. 

Roofs represent an even 
higher portion (60%) of private property 
impervious area.1
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Figure 1.0 - Proportion of impervious area occupied by buildings in Vancouver.1
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1.4 BENEFITS OF GREEN ROOFS

Figure 1.1 - Analysis of Impermeable Surfaces in 
Vancouver. (2018)1

Management

and holding a portion of rainwater in the growing 

Some of the water held in the growing medium 

 (see 
for more 

information on Blue and Blue-Green Roofs).2

Detention Volume Requirements (refer to the 
Vancouver Building By-Law).

Depending on the growing medium depth, 
choice of plants, and other features, green 
roofs can be designed to help provide a 
range of environmental, social, agricultural, 

spaces, increase access to nature, and expand 

spaces, green roofs can help promote social 

nature.

•	

•	

•	

•	 Enhances resilience to climate change 

•	

•	

•	

•	

•	

•	

•	

•	

•	

•	
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TRACKING COMBINED SEWER 
OVERFLOWS

locations across Vancouver (2024)4

untreated water is discharged into our surrounding 

3

Green roofs can contribute to managing CSOs 

and inlets (see to 
learn more about Detention and Retention).

Kits Point
CSO Outfall
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Vancouver. (2018)1

1.4.3 Enhancing Resilience to Climate Change 

urban heat island (UHI) 
trees and other natural landscapes are replaced 

causing 
ambient temperatures to rise by 1-3°C beyond 
typical values in surrounding areas.6,7

 
thermal discomfort, increased building energy 
demands for cooling, and conditions that can 

animal species
as droughts and extreme heat are anticipated to 

Hot

•	
or around the green roof surface.

•	  the entire vegetated roof assembly 

materials.

•	
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1.4.4 Enhancing Biodiversity and Habitat

spaces.9

Green roofs can enhance biodiversity by 
creating habitat and micro-climates that help 

10

1.4.5 Supporting Urban Agriculture and 
Gardening Opportunities

access to gardening spaces 

to nature.11

supporting pollinators 
(see Appendix B: Habitat Enhancement Guide), 

 

1.4.6 Increasing Access to Nature and Health 

The inclusion 
of natural elements such as trees and other 
vegetation provide relief

7

shade from the sun, and intercepting particulate 
matter from the air.12

improve mental health.
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PROJECT EXAMPLE:
VANCOUVER CONVENTION CENTER

scale example of rainwater management 

Green roofs provide extra layers of material 

. 

16, and less waste material in 

than traditional roofs, green roofs can also reduce 
heating costs in the winter and cooling costs in the 
summer.20

1.4.10 Energy Generation

21

green 
roofs and PV panels can occupy the same 
rooftop areas

22 (see 
and Additions for more information on Integrated 

1.4.11 Job Creation

need seasonal pruning, irrigation, and weeding. 

job creation for 
horticulturalists and landscape contractors 

maintaining green roofs.23

1.4.7 Improving Educational Opportunities

designed to enhance or create enriching sensory 
environments and educational opportunities 
for adults and children

insect interactions.17 

complement 
childcare centres

1.4.8 Reducing Sewer Infrastructure Costs

ground, atmosphere, and landscape near its 

more holistic and integrated approach to rainwater 
reducing overall 

infrastructure costs.

1.4.9 Improving Roof Longevity and Lowering 
Heating and Cooling Costs for Buildings

repairs, maintenance costs, and accelerate the 
19

1.4.12 Improving Aesthetic Appeal

these enhancements and experiences to 

natural aesthetics that make spaces more 
inviting, and encouraging social and cultural 

being.13
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1.5 TYPES OF GREEN ROOFS

green roof categories of Extensive, Semi-
Intensive, and Intensive

requirements. Note that the growing medium 

characteristics. 

Blue-green, Integrated Photo-voltaic, and 
Urban Agriculture are also introduced.

FIGURE 1.4 - COMPARATIVE CHART OF GREEN ROOF TYPES

Extensive Semi-Intensive Intensive

Depth of Growing 
Medium*

Plant and Biodiversity Higher

Suitable Plant Types

Water Retention Higher

Urban Heat Reduction Higher

Accessibility

Compatibility with 
Other Uses

Irrigation System

Saturated Weight Higher

Cost per Square Meter Higher

Installation Method

Maintenance Higher
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1.5.1 Extensive Green Roofs

shallow growing medium (soil) depth, 

not designed with 
human access in mind and water retention and 

makes them suitable for most new buildings 

existing buildings. Maintenance requirements 

 

structural reinforcement.

Insulation

(>300mm)

Insulation

Figure 1.5 - Comparison of extensive green roof build-
up on a protected roof assembly. Order of assembly 
layers can vary.

Figure 1.6 - Comparison of intensive green roof build-up 
on a protected roof assembly. Order of assembly layers 
can vary.

1.5.2 Intensive Green Roofs

deep growing medium (soil) depth, 

inches) and 900 mm (36 inches). 

 greater plant diversity that 

designed with human access in mind 

roofs.

support enhancements, the green spaces are 
more conducive to providing or complementing 

amenity space and to supporting human 

opportunities, and interactions with nature. 
Structural reinforcement is a consideration 
to be assessed against enhanced social and 
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Insulation

Figure 1.7 - Example of semi-intensive green roof build-
up on a protected roof assembly. Order of assembly 
layers can vary.

1.5.3 Semi-Intensive Green Roofs

hybrid 
approach that can include both extensive 
sections and intensive sections with associated 

and other characteristics. Growing medium 

inches) to 900 mm (36 inches). 

broad plant diversity 

human access in mind 
and water retention and urban heat reduction 

green roofs.

requires enhanced structural support, the 

complementing amenity space and to supporting 

contrast, maintenance
irrigation is 

Appendix 
B: Habitat Enhancement Guide

structural reinforcement 
is a consideration to be assessed against 

.

In addition to the three general categories of 

food production.

Blue and Blue-Green Roofs

Blue roofs use a shallow water reservoir to 
detain rainwater on rooftops before releasing it 
to a drainage system.

downward through the growing medium to a 

Management to learn more). 

Blue-Green roofs are a hybrid design that 
use a shallow water reservoir located below 
the green roof growing medium to provide 
enhanced detention capacity

rainwater management requirements (see 2.3 
Design to Support Programming to learn more 

requirements (see 2.10 Irrigation to learn more). 

requirements.

(Storage) (if used)

Water Storage

(if used)

Insulation

Figure 1.8 - Example of blue-green roof build-up on a 
protected roof assembly. Order of assembly layers
can vary.



Background

R
ain C

ity G
reen R

oof Best Practices G
uide

17

Integrated Photo-Voltaic Green Roof

Energy demand in Canada is anticipated to 
double between 2024 and 2050
considerations such as orientation, roof slope 
(tilt), sunlight exposure (including shading), 

21

24

Integrated photo-voltaic green roofs, also 
called “biosolar” green roofs, combine 
vegetated roof assemblies with PV solar 
panels on a shared roof space

1.4.3 
Enhances Resilience to Climate Change by 

to learn 

22

If panels 

Green roofs can also help increase renewable 
energy production by cooling the ambient 
temperature of rooftops and providing a more 
suitable operating climate for the panels.22

Urban Agriculture

markets, processing and composting facilities, and 

Roofs are premium locations for growing 

scale community farming and smaller-scale 
gardening plots

11, 26

access to gardening spaces 

11

Above - Photo-Voltaic Solar Panels on a Green Roof Above - Urban Agriculture on a Green Roof

Green roofs can also be planted to support 
pollination (see Appendix B: Habitat 
Enhancement Guide). Did you know that 
roughly one-third of our food depends on 
pollinators?

mm – 900 mm) for plants and trees used for food 

safe use of sharp gardening tools and related 
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agricultural spaces. 

such as increasing access to nature, expanding 

By providing 

many city strategies and other policies.

with an asterisk in the following list), and how 

1.6 CITY STRATEGIES AND POLICIES ADVANCED BY GREEN ROOFS

EXAMPLES OF CITY STRATEGIES AND POLICIES ADVANCED BY GREEN ROOFS

Plans and Strategies

Bylaws

Policies

Bulletins 
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1.6.2 City of Vancouver UNDRIP Strategy

and water.

1.6.1 Biodiversity Strategy

actions for protecting and restoring natural areas, 
species, and ecological processes, and for 

 Appendix B: Habitat 
Enhancement Guide). 

1.6.3 Citywide Integrated Rainwater 
Management Plan 

will meet the requirements of the Metro 

wastewater (sewage and rainwater) as a resource. 
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1.6.4 Climate Change Adaptation Strategy

Adaptation refers to actions 
taken to prepare for and respond to these 
impacts by both reducing risk and enhancing 
resilience.

to help reduce risk to people and infrastructure 

•	

•	

•	
lower stormwater impact)

•	

1.6.5 Climate Emergency Action Plan

Mitigation refers to limiting 
climate change through the reduction of 
greenhouse gas emissions in the atmosphere. 

mitigation framework that focuses on reducing the 

1.6.6 Healthy City Strategy

complete, compact, and connected communities 

food assets, and increasing access to nature 
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1.6.7 Rain City Strategy

rainwater where it lands using trees and other 

water storage, food gardens, rooftop patios, solar 

1.6.8 Resilient Vancouver Strategy

approach.

components (along with solar panels, water 

1.6.9 Urban Forest Strategy

targets to protect, plant, and manage trees to 
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1.6.10 Vancouver Food Strategy

support pollination (see Appendix B: Habitat 
Enhancement Guide). Did you know that 
roughly one-third of our food depends on 
pollinators?

1.6.11 The Vancouver Plan

protect and create natural assets, use ecological 
landscaping, retain and manage rainwater, reduce 

nature and related educational opportunities, 

groundwater recharge, increasing local food 
production, and integrating with the ecological 
network.

1.6.12 Vancouver Building By-Law

permitting, inspections, and enforcement of these 

Other information relevant to green 
roofs (vegetated roof assemblies)

•	
•	
•	
•	
•	
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1.6.13 Water Wise Landscape Guidelines

created for applicants considering or undertaking 

landscape plantings and materials. The appendix 
includes a drought tolerant plant list for both 
ground-based landscapes and green roofs.

where appropriate.

1.6.14 Bird Friendly Design Guidelines

research and monitoring; arts, awareness, and 

tourism. The use of the Bird Friendly Design 
Guidelines is encouraged in the design of 
buildings and landscaped areas on private and 
public property. 

•	

water, etc.).

•	

used with this document (also see Appendix B: 
Habitat Enhancement Guide).
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GREEN ROOF BENEFITS

FIGURE 1.9 - SUMMARY OF HOW GREEN ROOFS CAN ADVANCE CITY STRATEGIES

CITY OF VANCOUVER 
PLANS AND POLICIES
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1.7 CASE STUDIES

2011

2

No

•	
•	
•	
•	

•	
•	
•	
•	
•	

and grasses.

set of challenges for planting on slopes and 

and hummocks with gentle slopes ranging from 

the green roof to the ground plane, encouraging 

VANDUSEN BOTANICAL GARDEN VISITOR CENTRE, VANCOUVER 1

Photo credits: (above) © Connect Landscape Architecture, (below) © Connect 
Landscape Architecture
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Photo credits: (above) © Connect Landscape Architecture, (left) © Connect Landscape Architecture

2VANDUSEN BOTANICAL GARDEN VISITOR CENTRE, VANCOUVER

Project Goals and Objectives

•	

•	 Manage rainwater

•	

•	

•	
requirement

1.7 CASE STUDIES
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1.7 CASE STUDIES

2

•	
•	

•	
•	
•	

 
 

approaches to integrating green roofs within 

 
 

while reimagining the potential of green roofs. 

roof design since then.

ROBSON SQUARE AND BC LAW COURTS, VANCOUVER 1

Photo credits: ©jovannig / Adobe Stock
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2ROBSON SQUARE AND BC LAW COURTS, VANCOUVER

Project Goals and Objectives

•	

•	

•	

•	

minimal irrigation

•	

1.7 CASE STUDIES
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2016

10,000 m2

•	
•	

•	
•	
•	

that incorporates 10,000 m2 of green roofs as 

including logs repurposed from the construction 

MARINE GATEWAY, VANCOUVER 1

Photo credits: (above) © Reece Rehm (below) © Reece Rehm

1.7 CASE STUDIES
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Photo credits: (above) © Reece Rehm (left) © Reece Rehm

2MARINE GATEWAY, VANCOUVER

1.7 CASE STUDIES

Project Goals and Objectives

•	

•	
roofs for natural insulation, reducing heating 
and cooling demands

•	

•	

spaces

•	
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192 m2

•	
•	
•	

•	
•	
•	
•	
•	

produce and educational opportunities for those 

THE NEST, UBC STUDENT UNION BUILDING, VANCOUVER 1

Photo credits: © (above) UBC Properties Trust (Below) © PWL Partnership 
Landscape Architects Inc.

1.7 CASE STUDIES
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2THE NEST, UBC STUDENT UNION BUILDING, VANCOUVER

1.7 CASE STUDIES

Project Goals and Objectives

•	

•	 Integrate green infrastructure and reduce the 

•	 Supplement rooftop plant irrigation with a 
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CHAPTER 2 
DESIGN

2.1 ABOUT THIS CHAPTER

2.1.1 Introduction

major green roof life cycle phases of Design, 
Installation, and Operations & Maintenance. 

including site variations and the desired site 
program. 

desired 
experiences, activities, and other functions to 

depth, plant and irrigation selection, and lighting 
and access needs.

can help create and enhance desired green roof 

also requires the expertise and coordination 
of a  that are 
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Plant selection is addressed in relation to site 

methods, programming goals (with a closer look 

Lighting Design 

 safety and 
access design, including exits, maintenance 

2.1.2 What is Included

major project life cycle stages 
and the issues to consider when designing 
to support programming that includes 

multidisciplinary green roof 
project team

Site variations 
and considerations includes topics such as the 

Structural 
considerations, which includes reference to dead 

drainage 
and rainwater management systems, with 

such as plant selection and catchment area. 
Growing medium selection

and maintenance. Irrigation design includes an 

CODE COMPLIANCE

when planning and designing a green roof to 
help ensure understanding and application of 

•	
(Book I & II)

•	 City of Vancouver Drinking Water 

•	

•	 City of Vancouver Standards of 

•	 City of Vancouver Zoning and 
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2.2 MAJOR PROJECT LIFE-CYCLE STAGES

stages, including design, installation, and ongoing 

intended as a general reference and is not an 

1
PLANNING AND 

DESIGN

1.1

1.2

2.1

2.2

3
OPERATIONS AND 

MAINTENANCE

3.2

3.1

2
INSTALLATION

1.1 Project Planning

•	

functions). 

•	
consultants and coordinate throughout the 

•	
considerations), structural requirements, 
and other performance needs that 
will support the proposed green roof 

•	

1.2 Roof Design

•	 Incorporate design strategies that support 

requirements. 

•	
the design, and prepare construction 
documents.

•	

applications.

2.1 Construction

•	
sequencing of green roof component 
installations.

•	
throughout the construction process.

2.2 Project Delivery

•	
roof installation.

•	

3.1 Maintenance and Warranty Period

•	

performance of materials.

•	

3.2 Ongoing Life-cycle Maintenance

•	

•	
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2.3.2 Managing Rainwater

store, use, slow down, treat, and release 

tools such as green roofs, detention tanks, and 

into the ground are limited.

detention and retention practices. Non-potable 
water systems

three processes are as follows. 

2.3.1 About this Section

of plants, and other features, green roofs can be 
designed to help provide a range of ecological, 

. 

spaces, increase access to nature, and expand 

spaces, green roofs can help promote social 

nature and are multifunctional (see Chapter 1: 
Background for more information).

site program
desired experiences, 

activities, and other functions

2.3 DESIGN TO SUPPORT PROGRAMMING

What is included: 
four site program scenarios. Each 

•	 Managing Rainwater

•	 Enhancing Habitat and Biodiversity

•	 Providing Amenity and Other Social 
Spaces

•	 Supporting Urban Agriculture

Each scenario includes a general description 

multifunctional, each program scenario has the 

Examples of conceptual design scenarios
on each of these four programs are also included 
in this guide (see Chapter 6: Design Scenarios 
for more information).
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Rainwater Retention

temporary 
storage and use of rainwater on-site. Retention 
practices use various means to reduce the 
volume of water leaving a site and entering a 
sewer system.

cisterns (using water reuse), In the illustrated 
example (see 
- Example Scenario Diagram), retention of 

and greater access to green space and amenities.

Non-Potable Water Systems

regulations and is safe for human consumption. 

capture and 
treat non-potable water sources for use in non-
potable water applications. 

allowable 
sources and applications, are typically 
outlined in local regulations

(see the City of Vancouver’s Building By-law 
Section 2.7 Non-Potable Water Systems for 
more information).

Rainwater Detention

the temporary storage 
and controlled release of excess rainwater 
on-site
impacts on downstream areas. Detention 
practices slow down but do not reduce the 
volume of water leaving a site and entering a 
sewer system.

landscapes, green roof growing medium, shallow 

Scenario Diagram), the roof surface collects 

programming and design process (see the City of 
Vancouver’s Building By-law Section 2.4.2.5. 
Rainwater Management for more information).

Note: 
illustrate general approaches and functional 

requirements, performance targets, and 
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Green Roof

Evapotranspiration

Evapotranspiration
Green Roof

Irrigation*

into Ground

into Green Roof

Directed to Storage 
Tank

Water from 
Rainwater Capture 

Tank Reused for 
Non-Potable Uses

Water from Rainwater 
Capture Storage Tank 
Reused for Irrigation

Detention Storage 
Tank

Rainwater Released 
to Public Sewer

Separate Rainwater 
Capture Storage Tank

Filtration and 
Treatment

Rainfall

Rainwater Detention
Rainwater Retention
Non-Potable Water System (Reuse)

Rainwater Management Practices - Example Scenario Diagram
DESIGN CONSIDERATIONS FOR 
MANAGING RAINWATER

design considerations for managing rainwater 

•	

tools

Some green roof design considerations for 

•	

•	 Structural considerations

•	
conditions

•	

•	

•	

•	 Maintenance implications of design 
choices

and applications (end uses).

*
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PROJECT EXAMPLE:
ARBUTUS RESIDENCES IN VANCOUVER

species, which helps manage rainwater and 

programming and design choices can create 

2.3.3 Enhancing Habitat And Biodiversity

Biodiversity is the variety and abundance of 
living organisms, including plants, animals, 
fungi, and microorganisms

and aesthetic experiences.

Green roofs can 
enhance biodiversity by creating habitat 
and micro-climates that help support bees, 
birds, and a range of invertebrates, including 
spiders and beetles

enhancement should complete a biological 
assessment 

(see Appendix 
A: Recommended Green Roof Plant List and 
Appendix B: Habitat Enhancement Guide for 
more information).

DESIGN CONSIDERATIONS FOR 
ENHANCING HABITAT AND BIODIVERSITY

appendices, some design considerations for 

•	

•	

•	 Structural considerations

•	
conditions

•	

•	 Irrigation design 

•	
considerations)

•	
considerations)

•	

•	 Maintenance implications of design 
choices
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DESIGN CONSIDERATIONS FOR 
PROVIDING AMENITY AND OTHER 
SOCIAL SPACE PROGRAMS

•	

•	 Structural considerations

•	
conditions

•	

•	 Irrigation design 

•	

•	
considerations) 

•	

•	 Maintenance implications of design 
choices

2.3.4 Providing Amenity and Other Social 
Spaces

connecting with nature. 

multifunctional green space within their own 
building that includes features such as seating, 
terraces, recreation areas, cooking facilities, 

spaces. 

interaction with nature. Structural and related 

designing green roofs to accommodate human 
access (see Section 2.13 Access and Safety 
Design for more information). 

and other related issues (see, as example, the 
Vancouver Building By-Law, including Section 
9.8. Stairs, Ramps, Handrails and Guards for 
more information).
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2.3.5 Supporting Urban Agriculture

communities.

(see Appendix 
B: Habitat Enhancement Guide for more 
information).

Intensive green roof systems

Rooftop food production also requires other 
considerations, including the need for ongoing 

methods, access considerations, tool use, and 

PROJECT EXAMPLE:
FAIRMONT, VANCOUVER

terrace of the iconic waterfront hotel in 

DESIGN CONSIDERATIONS FOR 
SUPPORTING URBAN AGRICULTURE 
PROGRAMS

•	

•	
growing medium)

•	
conditions

•	
(agriculture considerations)

•	 Irrigation design (agriculture 
considerations)

•	
considerations)

•	

•	 Maintenance implications of design 
choices
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2.4.2 General Expertise

Building Systems Expertise

to support the additional weight of the green 

rooftop equipment.
 
Social and Ecological Systems Expertise

warrants the participation of dedicated specialists 

for example, requires expertise in horticulture 

multifunctional social programming helps to ensure 
that rooftop spaces enhance social interaction. 

suited to its intended users.

Navigating the Regulatory Landscape

regulations and policies relating to green roofs, 

quicker manner.

2.4.1 About this Section

work together to perform multiple functions in 

design, installation, and maintenance stages of the 

What is Included:

the design, installation, and maintenance stages of 

2.4 GREEN ROOF TEAM
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Architect

ensuring that the green roof aligns with the 

coordinate the integration of green roofs with the 

Structural Engineer

additional weight of the green roof, including the 

loads.

support structure can accommodate the green roof 

Developer/Owner 

working with architects, engineers, and contractors 

Landscape Architect

2.4.3 Team List

and their associated areas of expertise, that are 

of the inclusion of a green roof.

during the planning and design stage to help 

practices
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Civil Engineer

engineers help ensure proper water management 

rainwater management.

of a green roof with detention tanks, water reuse 

Irrigation Consultant

rainfall, solar exposure, plant selection, and 

irrigation to support plant growth.

the right amount of water to the plants through 
consideration of factors such as plant species, 

water pressure. 

Ecologist

plants that are suited to the local climate and that 

Ecologists can also support maintenance teams 

wildlife responses to design and maintenance.

green roof.

Building Envelope Engineer

architects and other design professionals to 

elements, such as green roofs, green walls, and 

the placement and design of these features to 

resistance.

Building Code Consultant

a dedicated expert who is up to date on these 

these regulations.
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Warranty and Insurance Providers
 

warranties that help ensure the performance 

insurance policies tailored to the unique aspects of 

 
Maintenance Contractor

 

designed and constructed.

maintenance of plant health, upkeep of irrigation 

crucial part in ensuring the green roof remains a 

Green Roof ProfessionalContractors/Builders

construction of green roofs at the installation stage 

consultants.

Material and Plant Suppliers
 

conditions of the rooftop.

help ensure that all materials meet the required 



Design

R
ain C

ity G
reen R

oof Best Practices G
uide

46

2.5.1 About this Section

performance of a green roof, the design process 

slope.

What is Included

roof slope.

2.5.2 Surrounding Natural and Built 
Environment

factors from the surrounding natural 
environment 

and the site itself (see Appendix B: Habitat 
Enhancement Guide for more information).

factors 
from the surrounding built environment. 

proposed green roof, resulting in periods of 

2.5 SITE VARIATIONS AND CONSIDERATIONS

to enhance views from surrounding buildings, 
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2.5.3 Local Climate 

how precipitation, solar and shade exposure, 

resilience. 

or erode growing medium (soil), impact plant 

of water and nutrients, and create an upward lifting 

Windbreaks, wind-resistant plantings, and 
other design solutions 

conditions.

climatic considerations 
assessment
of programming choices and informs strategies 
relating to, for example, plant selection, irrigation, 

Windbreak 2.5.4 Building Types

residential, commercial, industrial, and 

factors relating to the rooftop space, including 

have varying opportunities and constraints, 

choices

the opportunities and constraints associated with 

green roof programs and associated designs.
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Insulation

Slope 2.5.5 Roof Slope

in green roof design as it can impact wind 
resistance, maintenance accessibility, drainage 
patterns, and growing medium rainwater 
retention

Steeper slopes require specialized engineering 

Figure 2.1 - Example of Green Roof Assembly on 
Slope
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2.6.1 About this Section

to help ensure that the weight of the green 
roof system, including vegetation, growing 
medium, retained water, and intended uses, 
does not exceed the structural capacity of the 
building. It is important to work with structural 
engineers to help ensure that structural and 

What is Included: 
some important structural considerations when 
designing a green roof, including dead loads, 

material 
variations in the supporting roof structure and 
considerations relating to green roof 
projects

2.6.2 Dead Load, Live Load, and Environmental 
Load

Loads
forces, and pressures applied on a structure. 

Dead loads refer to the permanent, static 
(unchanging) deformations, forces, and 
pressures 

Examples include the weight of a roof exerting 
a load onto supporting walls, which exert loads 

green roof, the dead loads include the weight of all 

growing medium.

Live loads refer to the temporary, dynamic 
(changing) deformations, forces, and 
pressures

occupants, furniture, equipment, and storage. 

the roof, and maintenance equipment. 

Environmental loads refer to the temporary, 
dynamic (changing) deformations, forces, 
and pressures

or irrigation water, snow accumulation, and wind 

Loads create bending, shear, tension 
(stretching), and compression (squeezing) 
stresses and forces in the components that 
make up the supporting structure

2.6 STRUCTURAL CONSIDERATIONS
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FIGURE 2.1 - GROWING MEDIUM DEAD 
LOAD ACCORDING TO DEPTH

and composition of the growing medium. 

with the help of a structural engineer to 

27

2.6.3 Dead Load: A Closer Look

Growing Medium

when the growing medium is wet or saturated, as 

of the green roof (see 
Medium Selection for more information).

Figure 2.1

Extensive

Depth of Growing 
Medium

Approximate 
Load

>900mm

Intensive

Semi-
Intensive

Plant Types and Densities The weight of 
selected plant types and overall density of 
plantings

increase as plants mature. Saplings, for example, 
The anticipated 

mature weight of vegetation should be used 
when determining the loads that the green roof 

structure. 

Plant Changes

will need to consider the impact on the supporting 
roof structure. Structural drawings should be 
consulted as the green roof ages and changes.
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2.6.4 Live and Environmental Load: A Closer 
Look

Use and Occupancy of Accessible Areas 
- 

considerations), and maintenance requirements 
carefully coordinated with a 

structural engineer to ensure that all associated 

Vancouver 
Building By-Law (VBBL) requirements for 

structural engineer.

Snow Load - 

less frequent and shorter in duration than some 

can still accumulate in a short amount of 
time

the selection of materials that can withstand 
the potential snow accumulation. In the case of 

structural engineer.

Transient Water - 

the water in a growing medium is considered a 
dead load, the water in drainage and storage 
layers is considered a live load

Section 2.8 On-Site Drainage And 
 for further details on 

and drainage.

Snow

Figure 2.2 - Illustration of dead and live loads on a roof structure
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Wind Load - may be exposed to 
varying wind patterns and velocities, and must 

while lateral wind loads exert pressure against the 
sides of a structure (see Figure 2.2). 

2.7.3 Protected Roofs: A Closer 
Look

Seismic (lateral) Load 

and the generation of stresses and forces in the 

calculated according to procedures in the National 

self-weight of the 
green roof assembly 

the seismic forces. 

strengthening existing components or adding 
new components
and their foundations.

Existing 
buildings can also be retroactively designed 

green roof.

a structural analysis to understand whether 

and water access.

Should 
to accommodate seismic (lateral) loading, 

components or adding new components, such as 

Should 

components or adding, as example, additional 

and foundations.

structural engineer

to support a green roof.



Design

R
ain C

ity G
reen R

oof Best Practices G
uide

2.6.6 Building Construction Materials

capacity of the building and associated roof structure
wood, concrete, and steel

Reinforced Concrete Structure 

is strong in compression, can help regulate interior 

mixes.

tall 

constructed with reinforced concrete.

Steel Structure 

large retail 
establishments and industrial spaces.

Wood Structure 

strong in tension (stretching) and compression 

should consider shrinking and swelling of the 
material. 

Stick-frame

used in low-rise residential construction. Mass 
timber 

larger structures, 
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2.7.1 About this Section

installations. Ensuring that these components are 

What is Included: 

2.7.2 Green Roof Assemblies

•	 Green roof system

•	

•	

•	

•	

•	

•	

•	 Supporting roof assembly	

•	
accessories	

•	 Insulation

•	

•	

(see Section 2.7.6 Roof Assembly: A Closer 
Look at Green Roof Layers for more information)

2.7 ROOFING AND WATERPROOFING

*ROOT BARRIER PLACEMENT

the root barrier should always be placed 

membrane

ROOF ASSEMBLY SLOPE DESIGN

facilitate adequate drainage. A minimum 
slope of 2% is generally recommended.

assemblies 

Conventional (or conventionally insulated) 
Roof Assemblies 

Protected Membrane Roof (PMR)
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2.7.3 Protected Roofs: A Closer Look

directly to the roof structure or roof sheathing, 

insulation and counteract wind uplift forces. Green 
roofs can be conveniently designed to function 
as this ballast layer.

2.7.4 Conventional Roofs: A Closer Look

the 

the insulation layer

easier access to 
the membrane

Figure 2.3 

insulation 
layers are placed both above and below 

Insulation
Insulation

CONVENTIONAL ROOF ASSEMBLYINVERTED (PROTECTED) ROOF ASSEMBLY

Figure 2.3 - Comparison of roof assembly types
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2.7.6 Roof Assembly: A Closer Look at Green 
Roof Layers

Filter Fabric

1 Filter fabric 

(mat). It is designed to retain the growing 
. 

considerations include

•	

desired characteristics for most green 
roof designs.

•	 Key characteristics

tensile strength, puncture resistance, 

moisture retention.

•	 Sediment buildup protection

in the roof drains. Note that some drain 
mat products come with an integrated 

Insulation

1

2

3

4

5

6

Figure 2.4 - Example of green roof build-up supported by a protected roof assembly
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Thermal Insulation
insulation 
the roof assembly and can protect the 
membrane

on the underside.

•	 Compressive strength

help ensure that the insulation can 
support the applied loads (i.e., soil, 

Drainage Layer
 facilitates drainage 

of rainwater within the green roof 
assembly

parameters. Some drain mat products 
 When selecting a drain 

•	 Compressive strength

measured in pounds per square inch 

the weight of the growing medium, 

•	 Water absorption rate

Roof 
Insulation

Drainage 
Layer

32 •	 Insulation performance
measure of thermal resistance per unit 

and thermal protection requirements. 

•	 Water absorption rate
to maintain insulation performance and 

maintain insulation performance and 
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Leak Detection System

detect the 
exact location of a failure or breach in 

tape with sensors or technologies that 

It is recommended that 
all green roofs include an ELD system.

Leak-Detection 
System

5

•	 Compatibility

•	 Response time

method and speed of repairs once a 
leak is detected.

•	 Location in the roof assembly: 

according to the manufacturer and the 

Root barrier
to prevent plant roots from accessing 
materials or areas where they could 
cause damage. When selecting a root 

•	 Durability
to resist tearing, puncturing, and 

•	 UV resistance

sunlight.

•	 Thickness

strength and resistance to penetration. 

protection against root intrusion.

Root Barrier

4
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MEMBRANES ON BLUE ROOFS

practice includes providing redundancy by 
incorporating a secondary containment 
layer for water retention.

CHARACTERISTICS OF A MEMBRANE

•	 Thickness of the membrane

•	 Type of reinforcement used

•	 Tensile strength

•	 Puncture resistance

•	 Dimensional stability

•	 Expected service life

INTEGRITY SCANS

it is recommended that, prior to installing 

Membrane
makes up an important element in the roof 

protects the building’s 
structure from moisture ingress, which 
could result in structural damage, or mold 

•	 Single ply;

•	 Two ply; and

•	 Hot rubberized asphalt

Example of 

Membrane

6
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2.7.7 Penetrations into the Membrane

membrane create edges that act as potential 
weak points and are more susceptible to 
leakage

waterproofed. 

When planning for roof penetrations, some consid

•	 Minimize penetrations
design should ensure that penetrations 
are minimized, adequately spaced, 

.

1

7

4

1
6

7

2

3

4

9

1
12

7
6

11

10

9

Figure 2.5 - Example details of roof membrane penetrations

EXAMPLES OF ROOF MEMBRANE 
PENETRATIONS

illustrated in Figure 2.5.

1.	
2.	
3.	
4.	

6.	
7.	

9.	
10.	
11.	
12.	
13.	
14.	

mast)

•	 Access to penetrations

enable access for inspecting and servicing 
penetrations, especially drains. Examples 

the penetrations.

•	 Planter walls and mechanical supports

•	 Accessible rooftops

a raised structural element, such as a starter 

13

14
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2.7.8 Roof Assembly Considerations for 

•	 Compatibility of existing roof
roof structure and other related design aspects 

accommodating a green roof.

•	 Roof assembly service life
is the period during which a product or 

undertaken at the end of the existing roof 

•	 Membrane evaluation  A thorough 
evaluation of the roof membrane, including 
age and condition, should be conducted 

installation.

•	

Chapter 5: Warranty 
and Managing Liability).
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RAINWATER MANAGEMENT 
REQUIREMENTS

City of Vancouver 
Building Bylaw (VBBL), Book II (Plumbing 
Systems), Division B, Section 2.4.2.5
design example in this section demonstrates 

onsite rainwater management. It should not 
be assumed to satisfy requirements in 
VBBL Section 2.4.2.5.

2.8.1 About this Section

green roof drainage and green roof 
contributions to onsite rainwater management.

drain the rainwater that falls on their surface 

growing medium and the potential for standing 
water, which exerts a load on the waterproof 

(see 
Section 2.6 Structural Considerations for more 
information).
 
Standing water can also increase the potential 
for water ingress issues unless accounted for in 

growing medium 
in a green roof system must be well-draining 

 
 Selection for more 

information).

rainwater management plan, 
recharging 

local aquifers
the ground, or releasing the same or smaller 

helping to 
extend sewer capacity and postpone costly 
pipe upgrades. 

2.8 ON-SITE DRAINAGE AND RAINWATER MANAGEMENT

retaining and 
detaining 
other rainwater tools such as detention tanks and 

What is Included
design considerations when using a green roof to 

management, determining the catchment 

and growing medium depth, and selecting the 

Management

accomplished through the two processes of 
detention and retention.

•	 Detention
controlled release of excess rainwater onsite 

discharge of rainfall from a roof, it should 
Detention 

practices slow down but do not reduce the 
volume of water leaving a site and entering 
a sewer system.

•	 Retention

Retention 
practices reduce the volume of water 
leaving a site and entering a sewer system.

1.	

2.	

3.	
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1. Water Interception and Uptake by Plants

evapotranspiration levels

•	 Evaporation

occurs from water accumulated on plant 
surfaces and growing medium surfaces.

•	 Transpiration
up liquid water from the growing medium and 

ferns (Polystichum munitum
water from the growing medium and reduce 

lower water needs, such as Sedum species, will 

requirements and a growing medium depth of 

summer months.

2. Composition and Depth of Growing Medium 
and Drainage Layers

greater 
water storage capacity and therefore a greater 
potential to detain and retain rainwater.

coarseness of the growing medium and 
the ratio and composition of organic matter and 
mineral materials

roof (see Section 2.9.4 Water Storage Capacity 
and Drainage for more information).

the growing medium will not remain saturated, 

controlled to a lower rate.

3. Seasonal Precipitation Levels

29

greater plant demand for water and higher rates 

the roof will function through the wet winter season 

considerations, the overall annual performance 
of green roofs can still make a meaningful 
contribution to onsite rainwater management 
objectives.
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2.8.3 Green Roof Catchment Area

A 
green roof can also be designed to receive 

adjacent areas of the roof or site
roof rainwater catchment area therefore includes 
both the green roof area and other contributing 
areas

•	
a settling sump, which will help settle and 

green roof. 

•	
(capture and detention), additional growing 

•	

professionals, the additional catchment areas 

green roof. In other words, the green roof can 
manage water that falls on a total area of up to 
twice its area.

rainwater managed 

Green Roof 
Catchment Area

Figure 2.6 - Example of a green roof catchment area

rainfall on its surface 

other surface areas

medium should 
accommodate target 
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Ds
(mm)
R
WHC
medium (unitless)

*Values should be calculated by engineering consultant

STEPS FOR CALCULATING GROWING MEDIUM DEPTH FOR RAINWATER CAPTURE

WHC
RDs =

2.8.4 Calculating Growing Medium Depth for 
Rainwater Capture

managed.

source controls) such as detention tanks and 

the multiple 
source controls used in a project should 
be modeled together

.

1.	 State the targeted (desired) amount of 

2.	

•	
moisture content that a growing medium 

•	

•	
medium moisture content that remains 

•	
growing medium moisture content, 

extract water.

•	

manufacturer or supplier if using a 

3.	
in mm, required to manage the targeted 
amount of rainfall.

•	

conditions. 

•	

and are still consistent with the 

4.	
constraints of the supporting rooftop, 

captured using an additional water storage 

structure.
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2.8.5 Varying Green Roof Area and Growing 
Medium Depth 

roof is a function of the growing medium depth, 

rainwater managed.

Assumptions
of the growing medium is constant for all scenarios 

retain 24 mm of rainfall. 



Design

R
ain C

ity G
reen R

oof Best Practices G
uide

67

Scenario 3 - No Green Roof

In a scenario with no green roof

like raingardens.

Scenario 1 - Full Green Roof Coverage

The green roof covers 100% of a building’s 
rooftop with 150 mm of growing medium 
depth. 

including rooftop mechanical equipment, 

The green roof covers 50% of a building’s 
rooftop with 150 mm of growing medium 
depth

to 300 mm, or paired with an additional water 

Scenario 2 - 50% Green Roof Coverage
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1. Underdrain or Drainage Layer

component installed under the growing medium 

the growing medium from becoming saturated 
and negatively impacting the plant roots. 

Water percolates down through the growing 

this water to the rooftop discharge points (drains).

 helping 
to reduce the likelihood of roof membrane 
leakage.

2. Bi-Level Drain

excess water accumulating on the surface of 

For a blue-green roof intending to detain a 

3. Roof Drain or Discharge Point

then
detention tank or municipal storm sewer.

Multiple discharge points are likely required 

for periodic inspection and cleaning, ensuring 
compliance with all relevant VBBL and other 
applicable requirements.

2.8.6 Green Roof Hydraulic Components
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Insulation

FLOW-CONTROL DRAINS AND SMART 
DRAINS IN A DETENTION SYSTEM

drains 
can be equipped and controlled with 
“smart” sensors that will retain or release 
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2.9.1 About this Section

performs 
various functions

growing 
medium is an engineered mix

organic matter, and sometimes sand.27

30

when selecting the appropriate growing medium, 

•	 Weight of the growing medium and structural 
capacity

•	 Water storage capacity and permeability of 
the growing medium.

•	 Other characteristics, such as organic 

characteristics.27

is recommended to help determine the most 
Figure 2.7).

2.9 GROWING MEDIUM SELECTION

What is Included: 
considerations for selecting an appropriate 
green roof growing medium, including mineral 
and organic content, sourcing local materials, 

maintenance considerations.

GROWING 
MEDIA

MINERAL 
LAYER

Figure 2.7 - Characteristics of various growing medium depths per Canadian Landscape Standards31
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2.9.2 Growing Medium Composition

blend of inorganic (mineral) matter and organic 
matter.

Inorganic (Mineral) Matter – Mineral matter is 
the main component in a green roof growing 
medium

(coarser growing medium), with corresponding 

and maintenance (see Figure 2.8). 

determines the permeability of the growing 

supporting plant hydration. 

prevent compaction over time and maintain air 
content in the root zone
health, as compaction can reduce aeration and 

Minerals come from a variety of sources, 

Organic Matter

organic compounds. When the plant roots, stems, 

and fungi decompose these and other dead 

should compensate for potential longer-term 
organic matter depletion
to the initial recommended percent of organic 

multiple important roles, including supporting 
plant life moisture retention 
and water storage capacity.

variety of sources, 

determine their nutrient content.

2.9.3 Weight and Structural Capacity

Growing medium varies in content, depth, 
weight, and the resulting load imposed upon 
a building

to ensure the growing medium weight is suited to 

 

depths, a lightweight growing medium is 
typically used to further reduce the structural load 

design requirements.

or a customized growing medium mix can be 
designed, for particular green roof conditions 
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Figure 2.8 - Characteristics of various growing medium coarseness per Canadian Landscape Standards31

2.9.4 Water Storage Capacity and Drainage

to store and maintain adequate moisture 
levels 
requirements such as reducing (retaining) and 

adequate permeability and drainage 
capability
which can harm certain plants and increase the 

A balance of these considerations is achieved 
by varying the organic matter content, which 

mineral 
content
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Extensive IntensiveSemi-Intensive

Growing Media 
Thickness Maintenance High Maintenance High Maintenance

Growing Media
Approx. Weight

Suitable Plant Types

FIGURE 2.9 - COMPARATIVE CHART OF GREEN ROOF TYPES
2.9.5 Growing Medium for Habitat and 
Biodiversity 

diversifying the 

substrate types

adjusting growing medium 
thickness, utilizing natural and locally sourced 
materials, and creating topographic variations. 

green roof area (see Appendix B: Habitat 
Enhancement Guide for more information).

2.9.6 Maintenance Considerations

growing medium is a complex, 
living layer requiring regular and ongoing 
maintenance. It is recommended to periodically 
test and measure the growing medium 

GROWING MEDIUM COMPOSITION BY 
GREEN ROOF TYPE

Extensive

Intensive green roofs that support trees, 

and compost.

Urban agriculture 
a growing medium with a higher amount 
of organic matter to support the growth of 

LOCALLY SOURCED MINERAL 
MATERIALS

costs.

and nutrients, promoting strong root growth 

health. Some sources for these rocks include 
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2.10.1 About This Section

establishment, maintenance, and sustainability 
of green roof systems. Irrigation requirements 
for green roofs depend on factors such as 
plant species selection and associated drought 

pitch.
 

rainfall, irrigation is particularly important 

growing season

sustained periods of drought exceeding six 
weeks likely require supplemental irrigation to 
maintain plant health. 

irrigation strategies are 

requirements, and life cycle stages.

What is Included

spray heads, 
drip lines, capillary mats, and hose bibs, to 
meet the water needs of selected plants.

2.10 IRRIGATION

Image (above) - Drip line irrigation

Image (above) - Spray head irrigation

Image (above) - Capillary mat above drain board

Image (above) - Hose bib
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2.10.4 Hose Bibs for Manual Watering

faucet or spigot installed 
on the exterior of a building

general rooftop maintenance. 

be installed as either a 
primary or backup water source.

enhanced care and attention of the 
maintenance operators to ensure that irrigation 

When designing with hose bibs, some 
considerations include:

•	
installed and equipped with appropriate 
attachments for irrigation purposes.

•	

•	

and related damage.

2.10.2 Spray Heads

delivers water 

interchangeable nozzles (or ‘spray heads’).

malfunctions are generally visible and more 
easily detected

medium. 

higher water loss due 

uneven water 
distribution
more water than others.

When designing with spray heads, some 
considerations include:

•	

with water usage.

•	
their positioning as plant growth changes.

•	

2.10.3 Drip Lines

a network of perforated tubes

release water slowly to help ensure that water 

minimizing erosion and water waste from 

ideal for gardens, green 
roofs, and agricultural settings

recommended when using non-
potable water (reuse) systems to supplement 
irrigation

Vancouver Building By-law.

from the misuse of gardening equipment or other 
improper maintenance practices.

When designing with drip lines, some 
considerations include:

•	

•	
leaks or damage.
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2.10.5 Capillary Action

 passive irrigation system 
designed to provide consistent moisture to 
plants in pots, planters, and green roofs

and into the growing medium in a manner that 

When designing with capillary mats, some 
considerations include:

•	 Ensure that the mats are in direct contact with 

IRRIGATION ON A SLOPED ROOF

medium drains at a faster rate, resulting in 

and managed when setting automatic or 
manual irrigation schedules for a green roof.

WATERING RESTRICTIONS

Drinking Water 
Conservation Plan (DWCP) manages the 

he City 
of Vancouver website and the City of 
Vancouver Drinking Water Conservation 
By-Law.
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2.11.1 About this Section

functioning within the opportunities and constraints 

relating to aesthetic and other social functions, 

maximizing the variety of plant species and 
by using species that are naturally adapted 
to growing conditions found on an exposed 
rooftop (see Appendix A: Recommended Green 
Roof Plant List for more information).

What is Included
considerations when selecting plants for a green 
roof, including site characteristics, installation 
methods, general programming and the role of 

irrigation, and maintenance requirements.

2.11.2 Site Characteristics

orientation, roof slope, and growing medium depth. 

Section 2.5 Site Variations 
and Considerations for more information). It is 
important to ensure that the plant species chosen 

traits that are compatible 
with, and adapted to, the site’s climatic and 
associated characteristics. Some considerations 

•	 Available moisture: 
plant species where precipitation, water 
storage, or irrigation is limited or inconsistent.

•	 Sun exposure and shade

•	 Wind exposure

areas.

•	 Temperature and Hardiness (cold and 

temperature extremes.

•	 Growing medium depth

2.11 VEGETATION / HABITAT
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2.11.3 Designing with Plant Installation 
Methods

planting.

1. Pre-Grown Modular Trays

rigid container that 
holds the growing medium and pre-grown 
vegetation

with an interlocking feature such as a lip or other 

propagate across the green roof .

2. Pre-Grown Mats

vegetation that is pre-
grown onto a thin substrate layer, which 
is then typically cut into rolls

the method of installation. If installed onto the 

3. Built-in-Place

planting 
seeds, cuttings (pieces of plants), and plugs 
(small units of young plants) in a previously 
installed green roof growing medium. In 

requires time for the seeds, cuttings, and plugs to 

the product cost of each approach.

method.
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2.11.4 Programming: General Considerations

•	 When programming includes human 
access to plants

•	 When programming includes childcare 
spaces or child access to plants, the 

poisonous or allergenic species and help 

the City of Vancouver’s Childcare Design 
Guidelines

opportunities.

•	 When programming includes designing 
a green roof as an ecological connector, 

for insects and fauna (see Appendix A: 
Recommended Green Roof Plant List and 
Appendix B: Habitat Enhancement Guide 
for more information).

Example of Undesirable Plant - Digitalis 
purpurea

some toxic compounds and is not recommended 

facilities.

Example of Desirable Plant - Fragaria 
chiloensis
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2.11.5 Programming: A Closer Look at 
Aesthetics

When designing for aesthetics, it is helpful to 
consider two distinct plant growth phases: 
the plant establishment period and post-
establishment period

expectations.

arrangements (see Section 2.11.3 Designing 
 for more 

information). 

When programming includes human access and 

•	 Utilize multi-functional vegetation such as 
plants and trees
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2.11.6 Programming: A Closer Look at 
Biodiversity 

organisms, including plants, animals, fungi, and 

Polycultures 

sources, and ecological niches that support 
insects, pollinators, and birds. 

favour polycultures by including 
a wide variety of plant types such as succulents, 

Appendix A: Recommended Green Roof Plant 
List and Appendix B: Habitat Enhancement 
Guide for more information).

2.11.7 Plant Selection and Growing Medium 
Depth

plant species. Selecting species with root 
depths that do not exceed the available 
growing medium depth helps ensure that plants 

drought. 

Deeper-rooted plant species 

shallow-rooted plant 
species 
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2.11.8 Fire Smart Planting

Plant selection, growing medium 
characteristics, and associated maintenance 

, 

•	
materials

•	 Reduce fuel load by lowering the organic 
matter content in growing medium, where 

nutrients, will also limit planting choices to 

•	 Choose drought-tolerant plant species that 
can retain moisture with minimal irrigation and 

drought or extreme heat.

•	 Maintain plant species and a moist growing 
medium

extreme heat.

•	

•	 Utilize proper waste disposal practices 

using granular materials to interrupt continuous 
Image (above) - Fire-resistant plant species, 

rooftop landscapes due to their ability to thrive 
with minimal irrigation while retaining moisture 

support resilient planting design.

FIRE RISK PREVENTION GUIDELINES 
FOR LANDSCAPE DESIGN

including the FireSmart BC Landscaping 
Guide and the FLL guidelines

while supporting functional and resilient 
landscapes.27,32
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2.11.9 Irrigation

requirements, which impact irrigation needs, 

and reconcile both desired social and 
environmental programming needs with the 
potential for additional cost and maintenance 
of supporting irrigation systems.  

2.11.10 Plant Selection and Maintenance

control to support ongoing plant health. 
Maintenance can also include pruning, plant 

and aesthetics. Plant selection at the design 

maintenance resources. 

species with higher maintenance needs will 

that all green roofs will require a minimum level 
of ongoing maintenance
term performance. 

operations and maintenance plan should also 

a list of installed species with associated care 
requirements such as irrigation needs, pruning 

and reconcile both desired social and 
environmental programming needs with the 

needs.  
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2.12.1 About this Section

enhancing aesthetics, functionality, 
accessibility, and safety

the use of social gathering spaces, create a 

hardscape features.

negatively impact 
wildlife and certain plants

design green roof 
lighting to enhance aesthetics and other social 
programming needs while also minimizing 
impacts to wildlife and plants (see City of 
Vancouver Bird Friendly Design Guidelines for 

consultants, landscape architects, and ecologists 
is essential to coordinate outdoor lighting design 

landscape design.

What is Included
essential lighting design considerations for 
green roofs, including integrating lighting with 
architectural and hardscape features, reducing 
glare, selecting warmer colour temperatures, 
incorporating lighting timer controls, and 

2.12 LIGHTING DESIGN

2.12.2 Integrate Lighting

integrated into hardscape 
features

areas.

2.12.3 Warmer Colour Temperatures

Avoid white and blue lights and use light 
sources with warmer colour temperatures 

with the natural light that occurs during dusk and 

2.12.4 Reduce Glare

.

Image (above) - Intergrated pathway lighting

Image (above) - Range of lighting temperatures

Image (above) - Example of lighting glare
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2.12.5 Minimize Light Pollution

plants, and wildlife. 

and selecting  to direct light 
downward onto intended surfaces, such as 

Figure 2.10).

2.12.6 Lighting Timer Controls

timer or controller 
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2.13.1 About this Section

ongoing rooftop maintenance requirements. 
Access
process to ensure that rooftop occupants and 

Safety features 
are also essential to support rooftop access and 
include passive systems, such as guardrails, that 

active systems, such as fall arrest equipment, 

Where human access is proposed, roofs must 

code (see Vancouver Building By-law for 

What is Included: 

Section 1.1.5 Disclaimer for more information). 

2.13 ACCESS AND SAFETY DESIGN

2.13.2 Rooftop Occupancy Access

rooftops that are intentionally designed for 
human use

intended function of the rooftop.

more than 60 occupants, at least two separate 

locations to help ensure that one exit remains 

2.13.3 Rooftop Maintenance Access

integral part of the green roof design to ensure 

When designing for rooftop maintenance access, 

•	 Provide building access through a common 

occupants, or strata.

•	 Include, along access routes, passive and/
or active safety systems, such as guardrails, 

during rooftop maintenance.

•	 Integrate access points such as stairs, 

•	 Design routes to accommodate transport 
of tools, equipment, and materials 
required for operations and maintenance 

•	 Ensure accessible paths of travel with 

•	 Consider weather protection and adequate 
lighting along access routes to support safe 

•	

the Vancouver Building By-law (VBBL).
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Fall Arrest 
Anchor Point

Maintenance 
Path Access

Guardrail for 
Public Access

2.13.4 Passive Safety Systems

fall protection to all occupants without requiring 
Guardrails 

are the most common and preferred form 
of passive fall protection

Vancouver Coastal Health - Design Resource 
for Child Care Facilities (2023) for more 
information).

2.13.5 Active Safety Systems

Active fall protection measures, such as 

connecting to designated anchor points. They are 
typically used to supplement passive systems 
or when passive systems are not included in 
the rooftop design

access.

access points, and structural support.

ENSURING PROPER WASTE DISPOSAL

Proper waste disposal on a green roof is 

Litter and non-
biodegradable materials can leach harmful 
chemicals into the growing medium, 
impeding plant growth and damaging 

Cigarette butts are particularly hazardous 

damage

for smokers to discard waste. In addition 

waste management helps ensure green roofs 

long term, while supporting their aesthetic, 
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3.1 ABOUT THIS CHAPTER
3.1.1 Introduction

the work.

CHAPTER 3 
INSTALLATION 3.1.2 What is Included

scheduling when installing green roof components, 

placement of materials, and protecting the roof 
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3.2 COMPONENT INSTALLATION
3.2.1 General Installation Considerations

installation of green roof components 
should ideally proceed after the installation of 
other major rooftop building components to 

The installation sequence of green roof 
component layers can vary depending on the 
type of roof system being constructed

Figure 
3.1

A protected membrane roof places insulation 
, which is 

A 
conventionally insulated roof places insulation 

, which 

during green roof installation. In this latter 

(built-up system
(mats or modular tray systems).

Figure 3.1 - Diagram of green roof layers by roof system type
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3.2.2 Protecting the Waterproof Membrane

•	 Sun Exposure

for prolonged sun exposure, which could 

or weather conditions. Should this occur 

•	 Mechanical Fasteners
insulated roofs are installed using mechanical 
fasteners, which are used to secure the 

recommended to use mechanical fasteners 
for green roof applications. 

for supporting green roofs.

If mechanical fasteners are used, these 

3.2.3 Water Vapour, Insulation, And Root 
Barrier Placement

when installing a green roof on 
an inverted roof assembly, the root barrier 
should always be placed immediately above 
the roof membrane and below the insulation. 

It is therefore important to coordinate the proper 

to commencement of their work.

3.2.4 Scheduling Plant Installation

undertaken after the other hardscape components 
of the green roof are installed. 

It is also important to consider weather conditions 

cold weather

summer 
weather, which dries out the growing medium 
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Water 
Proofing

Leak
Detection

Root 
Barrier

Void Fill /
Insulation

Drainage
Layer

Filter
Fabric

Growing
Medium

Irrigation

Vegetation

ESTIMATED
INSTALLATION TIME

MAXIMUM START

Month 01

01 02 03 04

Month 02

05 06 07 08

Month 03

09 10 11 12

3.3 CONSTRUCTION TIMELINE EXAMPLE

2

OVERLAPPING INSTALLATION TIMES

components.
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3.6 OCCUPATIONAL HEALTH AND 
SAFETY 

contractor and installation team should ensure that 
fall protection or arrest measures are in place. In 
case permanent fall protection measures are not 

 

3.5 MATERIALS DELIVERY AND 
PLACEMENT

a crane 
may be needed to deliver green roof materials 
to the rooftop

cost associated with maintaining a crane on site, 

planning 
considerations should be in place to ensure 
that these materials are secure and, in the 
case of plant material, can survive on site. 

maintain the plants.

The stockpiling of materials can create 
heavy point loads and should be avoided 
or minimized
materials, including details such as locations and 

3.4 COORDINATING WITH OTHER 
TRADES 

with the completion of the structural work and 

indicating that the 
structural and envelope scopes of work and 

been properly completed.

general contractor when dealing with sloped 
roofs

anchors.
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4.1 ABOUT THIS CHAPTER
4.1.1 Introduction 

Regular and proactive maintenance practices 
are essential for maximizing the functionality, 

issues, and drainage or structural concerns, 
Vegetation 

management

Irrigation 
issues include topics such as leaks or proper 

Drainage concerns

4.1.2 What is Included

considerations associated with green roofs, 

maintenance manuals.

CHAPTER 4 
OPERATIONS 
AND 
MAINTENANCE
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require more maintenance and a longer 

species of plant.

4.2 ESTABLISHMENT 
MAINTENANCE

Establishment refers to the time required 
for newly planted vegetation to develop 
root systems and adapt to the green roof 
environment

•	 Vancouver’s Climate 

it takes about one to two growing 
seasons for most plants to establish 

•	 Method of Irrigation 

watering during establishment is a critical 
aspect of plant health.

•	 Season of Planting – While planting is 

climate, prolonged cold, heat, or drought 

during this time is essential to support the 

Generally, early spring and 
early fall are the ideal times to plant.

•	 Method of Planting – The method of 

of establishment maintenance required. 

4.3 REMOVAL OF UNDESIRABLE 
PLANTS

undesirable 
species can compete with desirable plants 
for nutrients and water
these species is essential for maintaining the 
health and appearance of the green roof. Some 

•	
team should conduct at least four (4) and 
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USE OF SYNTHETIC FERTILIZERS
4.4 PLANT HEALTH

on a green roof requires periodic inspection 
of their health and condition. Issues such as 

impact plant growth. Regular inspections and 
appropriate interventions can occur during the 
routine maintenance activities.

care should be made to 
distinguish between dead and dying plants and 
other design items purposely placed to create 
microhabitats and enhance biodiversity (see 
Appendix B: Habitat Enhancement Guide for 
more information).

4.5 FERTILIZATION AND 
NUTRIENT MANAGEMENT

replenish nutrients in the growing medium. A soil 
analysis should be performed to determine 
nutrient levels and ascertain what nutrients 
may be lacking

promote optimal growth. Some considerations 

•	 Extensive green roofs 

plant health.

•	 Intensive green roofs

nutrient needs and therefore require more 
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4.6 CLEARING DRAINAGE 
CHANNELS

roofs. Clogged or malfunctioning drainage 
systems can lead to excess water that could 
saturate (waterlog) the growing medium, 
compromise plant health, pond on the roof, 
and potentially damage the roof’s structural 
integrity

issues.

4.7 MAINTENANCE OF 
IRRIGATION SYSTEMS 

•	 irrigation 
lines

of the growing medium.

•	 Smart controllers or traditional irrigation 
timers
programming errors, or sensor failures. 

issues.

•	

a consistent and uniform water distribution.

•	
decommissioned 

recommissioned
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Section 
 for more 

4.9 MAINTENANCE ACCESS

personnel who are conducting inspections, 

•	
distance to rooftop edges, the presence of 

personnel.

•	 Green roof maintenance personnel should 
also ensure the presence of proper 
and adequate fall protection and safety 
measures prior to undertaking their work.

•	 Safe transport of tools and equipment 
to conduct maintenance work, including 

and across the roof.

WorkSafe BC and OHS Guidelines Part 
11: Fall Protection
measures when working at height.

4.8 LEAK DETECTION SYSTEMS

associated remediation costs, it is recommended 

leak detection system (ELD), which uses an 

•	

sends data.

•	 A Passive system

membrane leaks will likely 
only be suspected after water has been 
observed entering a building’s interior.

•	 An Active monitoring system

in real time

•	
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RECOVERY OF THE NICKEL BUILDING GREEN ROOF

Before: After:

4.10 MAINTENANCE MANUALS

for the operation and upkeep of a green roof 

to the owner at the conclusion of the construction 
these manuals provide 

comprehensive guidance on how to maintain 
. 

•	

construction

•	

•	

It is also useful for maintenance manuals to 
include re-planting procedures 
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4.11 RECOVERY OF EXISTING 
ROOFS

•	

of failure.

•	 Amending Growing Medium

in some cases, complete replacement if not 

medium can also degrade or lose its essential 

replaced.

•	 Adjusting Irrigation

decline of plant health.

•	 Removing Invasive Species and Pests 

•	 Keeping Functional Roof Components
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Activity Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

Irrigation Maintenance

Monitor for leaks and 
other issues throughout 
the growing season

as required. More frequent monitoring 

season starts (as required)

needswhen dormant when dormant

EXAMPLE: GREEN ROOF LANDSCAPE MAINTENANCE SCHEDULE
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CHAPTER 5
WARRANTY 
AND 
MANAGING 
LIABILITY

5.1 ABOUT THIS CHAPTER
5.1.1 Introduction

an environmental, social, and economic asset 

warranty
manufacturer or seller, to the purchaser of a good 

guarantee

Green roof warranties and guarantees

defects or failures.

therefore help reduce risks

5.1.2 What is Included

warranties, product warranties, new home 
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5.2 WARRANTIES, COVERAGE, 
AND PROJECT LIFE CYCLE

installation, and maintenance).

Warranty What it Covers

•	

•	

•	

•	

•	

•	

•	

•	

•	

•	

•	

•	

•	

•	
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5.4 MANUFACTURER (PRODUCT) 
WARRANTY 

often come with their own manufacturer or supplier 

product warranties are a critical aspect of the 

Filter fabrics and geotextiles

Insulation

Roof membranes
protection against leaks.

Drainage layers

Roof paving assemblies
cracking, displacement, and other forms of 
deterioration.

Irrigation systems

Leak-detection systems

ensure that potential issues are addressed within 

repairs, and helps ensure the green roof continues 
to meet its intended performance standards.

5.3 CONTRACTOR WARRANTY 5.5 RCABC ROOFSTAR 
VEGETATED ROOF GUARANTEE 
PROGRAM

include manufacturers, suppliers, and contractors. 

demonstrates a commitment to maintaining the 

Find out more:
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5.6 NEW HOME WARRANTY 
INSURANCE

(e.g. foundations, exterior walls, windows, doors, 
and roofs) that separate the indoors from the 

and not the owner.

ensure that the roof is designed and installed 
to standards that meet their requirements for 

Find out more:

5.7 EXISTING BUILDING 
ENVELOPE RENOVATION 
WARRANTY

and ensures compliance with the Homeowner 

Find out more:
Search for building envelope insurance at
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CHAPTER 6
DESIGN 
SCENARIOS

6.1 ABOUT THIS CHAPTER
6.1.1 Introduction 

Depending on the growing medium depth, 
choice of plants, and other features, green 
roofs can be designed to hep provide a 
range of environmental, social, agricultural, 

spaces, increase access to nature, and expand 

spaces, green roofs can help promote social 

Green roofs are so useful because they mimic 
nature and are multi-functional (see Chapter 1: 
Background for more information).

and applies them to four design scenarios.

6.1.2 What is Included

managing rainwater, 
enhancing habitat and biodiversity, providing 
amenity and other social spaces, and 
supporting urban agriculture

performance purpose.

roof details, and associated axonometric, 

on managing rainwater.
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Scenario 1:
Managing Rainwater

Scenario 2: 
Enhancing Habitat And Biodiversity

Scenario 4:
Supporting Urban Agriculture

Scenario 3:
Providing Amenity and Other Social Spaces
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Introduction

Objectives

•	 Primary:
•	 Secondary: 

•	 Tertiary: 

Description

extensive green roof 

managing rainwater across a large portion of the 

intensive green 
roof 

6.2 DESIGN SCENARIO - MANAGING RAINWATER

Axonometric View

Roof Detail
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A Hybrid Approach to Green Roof Types

green roofs, this design enhances rainwater 

6.2 DESIGN SCENARIO - MANAGING RAINWATER

Fall Arrest and Maintenance Strips

Roof Detail 

safe access for people performing maintenance 
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Plan View

Roof Detail

Managing Rainwater

the 
design allows a larger portion of the building’s 

.

Tree Stabilization and Bi-level Roof Drains

 Roof Detail illustrates the use of deadman 
anchors for securing the trees planted on the 

bi-level 
roof drains

drain from the surface while maintaining adequate 

6.2 DESIGN SCENARIO - MANAGING RAINWATER
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Introduction

6.3 DESIGN SCENARIO - ENHANCING HABITAT AND BIODIVERSITY

Axonometric View
Description

semi-intensive green roof 
is designed with varying growing medium 
depths, allowing for a diverse range of plant 
species

mimic the natural environment 
by creating a mosaic of habitats 

to better accommodate the building’s load-
bearing capacities.

access, it is designed with safety features 
such as roof anchors and designated service 
paths 
access for periodic maintenance and plant care. 

Objectives

•	 Primary:
•	 Secondary: Manage rainwater
•	 Tertiary:
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6.3 DESIGN SCENARIO - ENHANCING HABITAT AND BIODIVERSITY

A Habitat for Non-Humans

Green Roof Elevation
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6.3 DESIGN SCENARIO - ENHANCING HABITAT AND BIODIVERSITY

Plan ViewManaging Rainwater

Roof Detail

Maintenance Strip and Fall Arrest Anchor

Roof Detail
wide maintenance strip that runs along the 

placed roof anchors, which are essential for fall 

present.
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Description

the potential to enhance both functionality and 
aesthetics at the podium level by integrating 
intensive green roofs as roof garden features. 

outdoor 
play area dedicated to a childcare center within 

natural elements, such as shaded tree canopies, 

nature, and interact with their surroundings in a 

outdoor 
social spaces

tower level

thoughtful planting design ensures that the social 

6.4 DESIGN SCENARIO - PROVIDING AMENITY AND OTHER SOCIAL SPACES

Axonometric View Introduction

growing media (soil) depths and 
associated plantings to enhance 

social spaces on the podium and 

delineates the podium into distinct 

area.

Objectives

•	 Primary:
other social spaces

•	 Secondary: Manage 

•	 Tertiary:
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Green Roof Elevation

Multi-Functional Green Roofs

roof elements with social areas, the design 

increases access to nature, expands educational 

of the residential tower.

6.4 DESIGN SCENARIO - PROVIDING AMENITY AND OTHER SOCIAL SPACES
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Plan ViewManaging Rainwater

incorporate some features to address this issue.

associated with these sections enhance retention 

Roof Detail Roof Drains

Roof Detail illustrates how rainwater can 

circumstances, the planter area is designed 
with a gentle slope that directs water from the 

that the planter edges are shaped to facilitate 

6.4 DESIGN SCENARIO - PROVIDING AMENITY AND OTHER SOCIAL SPACES
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Description

designated growing areas, 

Green roofs that 
support agriculture can also be planted to 
support pollinators (see Appendix B: Habitat 
Enhancement Guide

greenhouse structure

storage space for gardening tools, 

maintenance. Conveniently located hose bibs 
provide water access

growth.

6.5 DESIGN SCENARIO - SUPPORTING URBAN AGRICULTURE

Axonometric View

Introduction

storage space, and a dedicated green house.

Objectives

•	 Primary:
•	 Secondary:

Manage rainwater
•	 Tertiary:
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6.5 DESIGN SCENARIO - SUPPORTING URBAN AGRICULTURE

Green Roof Elevation

Green Roofs as Community Spaces

fresh produce and green space and also 
encourages residents to connect with nature and 

should consider precautionary measures to 
allow for the safe use of sharp gardening tools 
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6.5 DESIGN SCENARIO - SUPPORTING URBAN AGRICULTURE

Plan View

Roof Detail

Managing Rainwater

Elevated Planter and Water Access

Roof Detail 
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APPENDIX A

Recommended Green 
Roof Plant List for 
Vancouver

TABLE OF CONTENTS

                1.3 What is included 

1.0 ABOUT THIS LIST

1.1 Purpose

Recommended Green Roof Plant List (the 

climate, historic performance on other rooftops 

1.2 Objectives

•	 education
•	 multi-

 of 
green roofs

•	 Help enhance the quality and resilience of 

of design, installation, and maintenance
•	 Help practitioners choose plantings 

that support and optimize ecological 
compatibility, biodiversity, aesthetics, and 
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appendix.

1.3 What is Included

native plant 

growing medium depth

	 <150 mm  
	 150 - 300 mm
	 300 - 450 mm
	 450 - 900 mm
	 >900 mm

•	
•	
•	
•	
•	 Height
•	
•	
•	
•	

Appendix B: Habitat Enhancement Guide to 

2.0 PLANT CHARACTERISTICS
2.1 Why Prioritize Native Plant Species?

Native plants

adapted to the climate and other local ecological 

plants are well adapted to (and part of) regional 

nesting opportunities for pollinators and other 
species. 

Cultivation refers to the process of altering 

Non-native (exotic) plants

support pollinators, are resilient in drier, seasonal 
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3.0 REFERENCES AND RELATED 
INFORMATION
3.1 List Not Exhaustive

species in the genus.

3.2 Habitat Range

3.3 Historic Performance

and other species.

3.4 References

2,3, 
4

6

7. See Appendix D: 
Bibliography for more information.

2.2 Growing Medium Depth

in plant containers, green roofs, and landscaping 

functions, including retaining rainwater, acting as 

growing medium depths. Soil depth is therefore 
an important factor to consider when choosing 

critical when dealing with shallow soil depths. In 
contrast, a green roof with more than 900 mm 

competition from larger plants.

2.3 Host Plants

What is a host plant

host plant, specialists and their populations will 

2.4 Supporting Pollinators

What is a pollinator

(stamen) to the female part of the same or another 

small mammals.

earth, including more than 1,200 food crops and 

1
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Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Allium cernuum 0.4m to partial 
shade

•
Brodiaea coronaria <0.3m shade •
Camassia leichtlinii to partial 

shade

Camassia quamash

Photos

Photos

ANNUALS

BUILBS / GEOPHYTES

0101

0101

Seasons of Bloom

Seasons of Bloom

0202

0202

0404

0404

0303

0303

<150mm

Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Clarkia amoena
shade •
shade •

Gilia capitata •
Plectritis congesta • to partial 

shade
•
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Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Achillea millefolium occidentalis to partial 
shade moths

Armeria maritima

Fragaria chiloensis <0.3m • to partial 
shade

Fragaria vesca <0.3m • to partial 
shade

Fragaria virginiana <0.3m • to partial 
shade

Penstemon davidsonii <0.3m • •
Penstemon serrulatus • shade •
Sedum divergens •
Sedum lanceolatum •
Sedum oreganum •

Photos

PERENNIAL HERBACEOUS
Seasons of Bloom

0101

0303

0505

0707

0909

0202

0404

0606

0808

1010

<150mm
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Photos

PERENNIAL HERBACEOUS
Seasons of Bloom

0101 0202

0303

<150mm

Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Festuca ovina vulgaris ‘Quatro’ • to partial 
shade

Festuca rubra • to partial 
shade

Koeleria macrantha •
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Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Clarkia amoenia
shade •
shade •
shade

Gilia capitata •
Plectritis congesta • to partial 

shade
•

Photos

ANNUALS
Seasons of Bloom

0101

0303

0505

0202

0404

150 - 300mm
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Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Achillea millefolium occidentalis • to partial 
shade

• moths

Anaphalis margaritaceae • to partial 
shade

Aster alpigenus
tufted

Chamerion angustifolium • to partial 
shade moths

Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Allium cernuum 0.43m to partial 
shade

•
Brodiaea coronaria <0.3m shade •
Camassia quamash •

Photos

BUILBS / GEOPHYTES
Seasons of Bloom

0101

0303

0202

150 - 300mm

Photos

PERENNIAL HERBACEOUS

0101

Seasons of Bloom

0202

04040303
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Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Coreopsis lanceolata
tufted • •

Echinacea purpurea
tufted • to partial 

shade

Eschscholzia californica 
spreading •

Erigeron compositus
tufted • shade

Eriogonum umbellatum • to partial 
shade moths

Eriophyllum lanatum • to partial 
shade

Fragaria chiloensis <0.3m • to partial 
shade

Fragaria vesca <0.3m • to partial 
shade

Fragaria virginiana <0.3m • to partial 
shade

Grindelia integrifolia •

150 - 300mm

Photos

PERENNIAL HERBACEOUS
Seasons of Bloom

0505

0707

0909

1111

1313

0606

0808

1010

1212

1414
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Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Grindelia stricta •
• to partial 

shade

Phacelia sericea
tufted • shade •

Penstemon serrulatus • shade •
• shade

Ranunculus occidentalis • shade

Rudbeckia hirta •
Sedum divergens
Spreading Stonecrop (22) •
Sedum lanceolatum •
Sedum oreganum •

150 - 300mm

Photos

PERENNIAL HERBACEOUS
Seasons of Bloom

1515

1717

1919

2121

2323

1616

1818

2020

2222

2424
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Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Solidago lepida •
Symphyotrichum lanceolatum • to partial 

shade
•

Symphyotricum subspicatum • to partial 
shade

Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Arctostaphylos uva-ursi
Kinnikinnick (1) to partial 

shade

Thymus praecox •

150 - 300mm

Photos

PERENNIAL HERBACEOUS
Seasons of Bloom

2525

2727

2626

Photos

PERENNIAL WOODY

0101 0202

Seasons of Bloom
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150 - 300mm

Photos

GRAMINOID
Seasons of Bloom

0101

0303

0202

0404

Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Calamagrostis stricta •
Festuca ovina vulgaris ‘Quatro’ • to partial 

shade

Festuca rubra • to partial 
shade

Koeleria macrantha •
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Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Allium cernuum 0.4m to partial 
shade

•
Brodiaea coronaria <0.3m shade •
Camassia leichtlinii to partial 

shade
•

Camassia quamash •

Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Clarkia amoena
shade •
shade •

Gilia capitata • •
Plectritis congesta • shade •

Photos

Photos

ANNUALS

BUILBS / GEOPHYTES

0101

0101

Seasons of Bloom

Seasons of Bloom

0202

0202

0404

0404

0303

0303

300 - 450mm
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Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Lonicera ciliosa • to full 
shade

Lonicera hispidula • to full 
shade

Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Arctostaphylos uva-ursi
Kinnikinnick (01) • to partial 

shade

Ceanothus sanguineus • to partial 
shade

Holodiscus discolor • to partial 
shade

Mahonia nervosa < 0.9m to full 
shade

Penstemon fruiticosus • •
Penstemon serrulatus • shade •

300 - 450mm

Photos

Photos

PERENNIAL HERBACEOUS

PERENNIAL WOODY

Seasons of Bloom

Seasons of Bloom

0101 0202

0101

0303

0505

0202

0404

0606
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Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Ribes spp. • to partial 
shade

Ribes sanguineum • to partial 
shade

Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Calamagrostis stricta •
Festuca rubra • to partial 

shade

Koeleria macrantha •

300 - 450mm

Photos

Photos

PERENNIAL WOODY

GRAMINOID

Seasons of Bloom

Seasons of Bloom

0707 0808

0101

0303

0202
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Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Ceanothus sanguineus • to partial 
shade

Holodiscus discolor • to partial 
shade

Mahonia nervosa < 0.9m to full 
shade

Taxus spp. 3m to partial 
shade

Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Lonicera ciliosa • to full 
shade

Lonicera hispidula • to full 
shade

Symphyotrichum lanceolatum • to partial 
shade

•

450 - 900mm

Photos

Photos

PERENNIAL HERBACEOUS

PERENNIAL WOODY

Seasons of Bloom

Seasons of Bloom

0101 0202

0101

0303

0303

0202

0404
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Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Ribes spp. • to partial 
shade

Ribes sanguineum • to partial 
shade

Habit Height F M A M J J A S O N Drought
Tolerant

Sun 
Exposure

Self-
Seeding

Pollinators

Calamagrostis stricta •
Festuca rubra • •
Koeleria macrantha • •

450 - 900mm

Photos

Photos

PERENNIAL WOODY

GRAMINOID

Seasons of Bloom

0101 0202

0101

0303

0202

Seasons of Bloom
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TREES <900mm 

Photos

DECIDUOUS
Seasons of Bloom

0101

0303

0505

0707

0909

0202

0404

0606

0808

1010

Spread Height F M A M J J A S O N Water
Needs

Sun 
Exposure

Habitat Value

Acer campestre ‘Evelyn’ 10 9 Medium moths, pollinators and 

Acer circinatum 4.6m 4.6m Medium full shade
opportunities for moths and 
pollinators

Acer davidii 6m 9m Medium partial shade
nesting opportunities for small 

Acer glabrum 3m 6m Medium to
Moist partial shade

nesting opportunities. Is a 
wildlife food source

Acer japonicum 4m Moist to full shade

Acer palmatum 3m Medium partial shade
opportunities for moths, 

Acer tataricum ‘Hot Wings’
Medium partial shade

Supports pollinators. 

Aesculus x carnea ‘Briotii’ 9m 10m Moist

Amelanchier spp. 3m 3m Medium partial shade

Betula nigra 12m 12m Medium to
Moist

moths, small mammals and 

source
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TREES <900mm 

Photos

DECIDUOUS
Seasons of Bloom

1111

1313

1515

1717

1919

1212

1414

1616

1818

2020

Spread Height F M A M J J A S O N Water
Needs

Sun 
Exposure

Habitat Value

Carpinus betulus 9m 12m Medium partial shade
small mammals, and 

Carpinus caroliniana 6m 6m Medium full shade pollinators, small mammals,

Carpinus japonica 6m 6m Medium full shade

Cercidiphyllum japonicum 12m Medium partial shade
Supports pollinators

Cercis canadensis 6m Medium shade

Cornus alternifolia 3m 6m Moist full shade
moths, pollinators, small 

Cornus controversa 6m Moist partial shade
pollinators, small mammals, 

Cornus kousa Medium partial shade
wildlife food source

Cornus kousa var. chinensis Medium partial shade
wildlife food source

Cornus mas 4m 6m medium
Supports small mammals, 
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TREES <900mm 

Photos

DECIDUOUS
Seasons of Bloom

2121

2323

2525

2727

2929

2222

2424

2626

2828

3030

Spread Height F M A M J J A S O N Water
Needs

Sun 
Exposure

Habitat Value

4.6m Medium Supports pollinators. Is a 
wildlife food resource

Cornus x rutgensis ‘Stellar Pink’ Medium partial shade

Cornus x ‘Venus’ 4.6m Medium partial shade
Supports pollinators and 

Fagus sylvatica 10m Medium partial shade
Is a wildlife food source

Gingko biloba 9m Medium opportunities

Gleditsia triacanthos Medium moths, and small mammals. 

Hammamellis x intermedia 
‘Arnold’s Promise’ 3m 4m Moist full shade  

 

Koelreuteria paniculata Medium Is a wildlife food source

Lagerstroemia natchez 6m Medium

Maackia amurensis 6m 6m Medium partial shade
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TREES <900mm 

Photos

DECIDUOUS
Seasons of Bloom

3131

3333

3535

3737

3939

3232

3434

3636

3838

4040

Spread Height F M A M J J A S O N Water
Needs

Sun 
Exposure

Habitat Value

Magnolia kobus 9m 12m Moist partial sun

Magnolia sieboldii 4m 4m Moist to full shade

Magnolia x soulangiana
Saucer Magnolia (33) 10m 6m Moist partial sun

Malus spp. 6m Medium

Malus x ‘JFS-KW5’ 6m Moist
a wildlife food source

Malus ‘Schmidtcutleaf’ 6m Moist (e.g. waxwings, thrushes, 

food source.

Parrotia persica 6m 6m Medium
Supports pollinators. 

Pistacia chinensis 12m Medium a wildlife food source

Prunus spp.
Medium partial shade

Quercus palustris ‘Green Pillar’ 2m Medium to 
moist

Is a food source for squirrels, 
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TREES <900mm 

Photos

DECIDUOUS
Seasons of Bloom

4141

4343

4545

4747

4949

4242

4444

4646

4848

5050

Spread Height F M A M J J A S O N Water
Needs

Sun 
Exposure

Habitat Value

Quercus x bimundorum 
‘Crimschmidt’ 4m 13m Medium

source

13m Medium
Supports pollinators. Is a 

Robinia pseudoacia ‘Frisia’ 6m 9m Medium partial shade small mammals

Sorbus spp. 6m Medium insects and pollinators

6m Medium full shade

Styrax japonica 6m 6m Medium partial shade

Styrax obassia 3m 6m Moist full shade

Syringa reticulata 4m 6m Medium
Supports pollinators, 

Tilia tomentosa ‘Sterling’ 10m Medium pollinators

Zelkova serrata 6m 12m Medium to 
moist opportunities for pollinators



R
ain C

ity G
reen R

oof Best Practices G
uide

Spread Height F M A M J J A S O N Water
Needs

Sun 
Exposure

Habitat Value

Ficus carica ‘Brown Turkey’ 3m Medium
Supports insects, wasps and 

Ficus carica ‘Desert King’ 3m Medium
Supports insects, wasps and 

TREES <900mm 

BROADLEAF EVERGREENS

Photos

0101

0303

0505

0202

0404

Seasons of Bloom

Photos

EDIBLE FRUIT TREES
Seasons of Bloom

0101 0202

Spread Height F M A M J J A S O N Water
Needs

Sun 
Exposure

Habitat Value

Arbutus unedo 3m 3m Medium partial shade
Is a wildlife food source

Southern Magnolia (02) 9m Medium partial shade
Is a wildlife food source.
Supports pollinators, small 

Magnolia virginiana 4m 6m Medium to
Moist partial shade

Is a wildlife food source.

Prunus lusitanica 3m 6m Medium partial shade
host plant to eastern tiger 

Quercus ilex Medium partial shade
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TREES <900mm 

Photos

CONIFERS - SMALL / MEDIUM
Seasons of Bloom

0101

0303

0505

0707

0909

0202

0404

0606

0808

1010

Spread Height F M A M J J A S O N Water
Needs

Sun 
Exposure

Habitat Value

Abies koreana ‘Horstmann’s 
Silberlocke’ 2m 4m Moist opportunities

Chamaecyparis obtusa ‘Gracilis’ Medium partial shade opportunities

Chamaecyparis pisifera 
‘Boulevard’ 2m Medium partial shade opportunities

Cryptomeria japonica ‘Black 
Dragon’ 3m Moist partial shade opportunities

Juniperus chinensis ‘Torulosa’ 2m Medium

Juniperus scopulorum* 1.2m 3m Medium
food source

Picea omorika ‘Nana’ 1.2m 1.2m Medium

Pinus cembra ‘Glauca Nana’ 0.6m Medium Supports moths, small 

3m 3m Medium opportunities

Pinus mugo 0.7m 0.9m Medium
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TREES <900mm 

Photos

CONIFERS - SMALL / MEDIUM
Seasons of Bloom

1111

1313

1212

Spread Height F M A M J J A S O N Water
Needs

Sun 
Exposure

Habitat Value

0.9m Medium opportunities

Pinus uncinata 2m 4m Medium small mammals. Is a wildlife 
food source.

Thuja occidentalis* 1.2m 6m Medium partial shade
opportunities for small 
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TREES <900mm 

Photos

CONIFERS - LARGE
Seasons of Bloom

0101

0303

0505

0707

0909

0202

0404

0606

0808

1010

Spread Height F M A M J J A S O N Water
Needs

Sun 
Exposure

Habitat Value

Abies fraseri 3m 9m Medium partial shade
opportunities. Is a wildlife food 
source

Callitropsis nootkatensis 3m 12m Medium partial shade opportunities

Cryptomeria japonica ‘Yoshino’ 4m 12m Moist partial shade opportunities

Picea abies 7.6m 12m Medium
Supports small mammals, 

opportunities

Picea abies ‘Cupressina’ 4m 12m Medium opportunities

Picea orientalis 1.2m 3m Medium
mammals

Picea sitchensis
Sitka Spruce (07) 6m Medium opportunities for small 

eagles

Pinus cembra 6m Medium

Supports moths, small 

opportunities

Pinus contorta 6m 6m
Is a wildlife food source. 

Pinus nigra 6m 12m Medium Supports moths, small 



R
ain C

ity G
reen R

oof Best Practices G
uide

TREES <900mm 

Photos

CONIFERS - LARGE
Seasons of Bloom

0101

0303

0202

Spread Height F M A M J J A S O N Water
Needs

Sun 
Exposure

Habitat Value

Pinus sylvestris 9m 9m Medium
Supports moths, small 

wildlife food source

Sciadopitys verticillata 6m Medium

Thuja plicata
partial shade

nesting opportunities for 
wildlife
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1.0 ABOUT THIS DOCUMENT
1.1 Purpose

Habitat Enhancement Guide

and performance when undertaking a green 

information to help create purposeful designs that 

see 
Section 2.0 Why is Biodiversity Important? for 
more information

1.2 Objectives

•	 education.

•	 multi-
 of 

green roofs

•	 Help enhance the quality and resilience of 

of design, installation, and maintenance

•	
with associated plantings that support 
and optimize ecological compatibility, 
biodiversity, aesthetics, and other project-

.

APPENDIX B

Habitat Enhancement 
Guide

TABLE OF CONTENTS

	 1.3 What is Included

	 2.2 
	 2.3
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1.3 What is Included

information that helps address the topics stated 

(see Appendix D: Bibliography).

Section 2 

Section 3 discusses the concepts of local and 

Section 4 

insects. 

Section 5 

Recommended Green Roof 
Plant List (see Appendix A) and the City of 
Vancouver Bird Friendly Design Guidelines to 

2.0 WHY IS BIODIVERSITY 
IMPORTANT?

2.1 Background

scales include ponds, coral reefs, wetlands, 
forests, and the earth itself.

2.2 Ecosystem Services

Ecosystems provide essential supportive, 
regulating, provisioning, and cultural 
ecosystem services

1

Supportive
•	 Soil formation
•	
•	

other life on earth)

Regulating
•	
•	
•	

Provisioning
•	
•	
•	

Cultural
•	 Spiritual and religious, Heritage
•	
•	

earth. 

2.3 Biodiversity

biodiversity is the variety and abundance of 
living organisms, including plants, animals, 
fungi, and microorganisms. 

and aesthetic experiences.

changes in our climate make maintaining or 

2
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3

3.0 GREEN ROOFS DESIGNED FOR 
BIODIVERSITY

3.1 Background

green roofs should be seen as 
small ecosystems on buildings that provide 

increasing access to nature. 

Designing green roofs for biodiversity includes 
small but intentional adjustments that can 
align with the constraints of the structure and 

and spiders. Including dead wood can create 

and other organisms. Including perches on 

resting, preening, and hunting. 

3.2 Learning from Sedums

in growing medium (composition, depth, and 

Green 
roofs designed to enhance biodiversity provide 
nesting habitat and food sources for spiders, 
bees, and birds.

3.3 Learning from Local Habitats

used on green roofs.

The vegetation on extensive green roofs in 
the Vancouver region grow in conditions 
comparable to those experienced in the rocky 
and exposed ecosystems of south-western BC. 

1.	

2.	

3.	

growing conditions with minimal to no tree 

Urban ecosystems are not able to fully recreate 
native habitat. However, if designed correctly, 
they can create the conditions to support 
native species. 

3.4 Biodiversity Design Objectives

objectives, each of which may vary in terms of 
site assessment and design complexity. Some 

•	

•	

•	

•	

•	

4.0 DESIGNING FOR SPECIFIC 
SPECIES
4.1 Background 

endangered species . 

green roofs will use it as a stepping stone for 
foraging (looking for food) rather than nesting. 

groups that are mobile and that can colonize 
and establish populations on green roofs. 
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Three groups are discussed: ‘Birds’, ‘Native 
Bees and Other Pollinators’, and ‘Other 
Insects’.

4.2 Birds

4.2.1 Overview

•	 Native plants are best 

•	 Diversity of habitats adds richness – 

•	 Roof surroundings 

to its location within the landscape (i.e., a 

•	 Roof size 

4.2.2 Foraging and Migrating Birds

route.

4.2.3 Ground-Nesting Birds

Ground-nesting birds will use green roofs to 
build their nests if certain crucial elements are 
provided 

•	 Water

•	

•	

Vanellus vanellus), used 

nourishment.4

placed within the green roof growing media (and 

4.2.4 Bird-Friendly Building Design

Creating habitat for birds should be 

by the building. Windows and glass railings can 

•	

larger spaces).

•	

•	

•	

4.2.5 Undesirable birds

crows 
are considered some the most destructive 
birds to newly planted green roofs. Whether 

7

Methods to prevent removal of plugs
include pinning the plugs down using simple 
tools like chopsticks or metal irrigation pins (with 

membrane).
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and other random periods, was found to reduce 
crow damage on a new green roof installation at 

7.

Other birds considered to be undesirable 
are not necessarily destructive (or are only 
destructive at certain times) to green roofs. 

organic, not toxic to humans or wildlife, and 

4.3 Native Bees and Other Pollinators

4.3.1 Overview

Food type
  

Resource provided

diet)

Partnership.

separate nesting and foraging resources, green 
roofs can play a particularly useful role in 
helping to maintain native bee populations.

9

4.3.2 Generalist and Specialist Pollinators 

When designing a green roof as a pollinator 
meadow, it is important to understand the 

plant (genus or species) to complete their life 

palates.9

from green roofs than other insect species.10 
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4.3.3 General Design Considerations

•	 Cultivated Plants 

highly cultivated forms should be assessed 
for their ability to provide environmental 

 

•	 Foraging and Nesting Resources  – 
Research has found that bees respond 
well to green roofs designed to provide 
both foraging and nesting resources. 

shown to support greater species richness of 
11,12 

green roofs, six parks, and six prairie sites 

prairie species had the higher recorded 

roofs that were studied.12

•	 Suitable Growing Media and Wild Ground
Nesting Bees

nesting in the surrounding landscape.13 

wild ground-nesting bees 
typically found in urban areas might use 
green roofs for nesting.

•	 Diverse Plant Palettes – Bees need pollen 
and nectar throughout the season, so 

diverse plantings are most valuable 
because they prolong blooming periods 
in a garden

with Sedum roofs, as these succulent plants 
can tolerate shallow, mineral soils, frequent 

microclimates throughout the season, while 

•	 Native vs. Non-Native Sedums 

green roofs, and which are the essential host 

of an experimental green roof in downtown 
native bees may be 

disadvantaged in cities with a prevalence 
of Sedum-dominated green roofs

14                                            

4.3.4 Habitat Characteristics that Encourage 
Nesting

9

Whether these pollinators will remain depends on 

Helianthus 
spp., Rosa spp., Rubus spp., Sambucus spp., 
Symphoricarpos spp., as well as Sedum telephium 

Ground-nesting bees need sandy and patchy 
soil, free from excessive maintenance or 
pesticide application

grasses and sedges 

4.3.5 Forage

Table B.1
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Figure B.1 - Varying growing medium depth can 
help enhance biodiversity on a green roof.

4.4 Other Insects

function. Beyond pollination, insects provide 
critical ecosystem services

•	

•	

•	

5.0 HABITAT ENHANCEMENT 
GUIDELINES FOR GREEN ROOFS IN 
VANCOUVER

5.1 Background

•	
composition of the growing medium

•	

•	
spaces for organisms

5.2 Depth, Topography, and Composition of 
Growing Medium

Greater growing medium depth allows for a 
wider range of plant species, which can help 

the additional weight of the growing medium 

associated costs.

weight, structural support, and associated costs. 

with roof sections that can support additional 
mounds are comprised 

of both shallow and deep growing medium 

Whereas 

Figure B.1).

Varying the composition of the growing 
medium can also enhance biodiversity
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Figure B.2 - Water features can help diversify plant 
species on a green roof and provide havens for 
birds, pollinators and insects that depend on water 
sources for survival.

5.3 Vegetation Diversity

Plants are important for enhancing 
biodiversity

medium depths, which can support a wider range 

and grasslands.

maintenance and monitoring. If a green roof 
was installed with pre-grown Sedum products 
(tiles, modules), there are ways to enhance 
biodiversity by diversifying the vegetation. 

of Sedum roofs that were also planted with 

species from the genus Sedum (see Appendix 
A: Recommended Green Roof Plant List for 
Vancouver for more information).

WHY USE NATIVE SPECIES?

green roof. 16

BALANCING BIODIVERSITY TARGETS 
WITH PLANT NEEDS

group plants with similar requirements such 

5.4 Habitat Structures and Niche Spaces

Such 
features will help to create microclimates and 
microhabitats, which can be important places 
of refuge during periods of extreme heat or 
drought

grounds for pathogens and disease.
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I

Biodiversity

plants, animals, fungi, and microorganisms, which 

Dead Load

of a structure, including its own weight and the 

and roofs.

Electronic Leak-Detection (ELD)

moisture intrusion and potential water damage.

Evapotranspiration 

where plants take up liquid water from the soil and 

APPENDIX C

Glossary

Extensive Green Roof

Green Rainwater Infrastructure (GRI)

source.

nature, and expanding educational opportunities.

multifunctional.
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II

Green Roof Program

to design, installation, and ongoing maintenance, 

Growing Medium

mineral components used in plant containers, 

Habit

ground).

Host Plant

Without their host plant, specialists and their 

Integrated Photo-voltaic Green Roof

Intensive Green Roof

structural support enhancements, which is a 

Irrigation

and landscape maintenance.

Live Load

such as occupants, furniture, equipment, and 

Mass Timber
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III

Perennials

often returning each growing season from their 

Photo-voltaic (PV) Panel

Pollinator

plants.

earth, including more than 1,200 food crops and 

When rain falls onto the ground, it soaks into the 

harm aquatic life.

Rainwater Run-On

Rainwater Detention

reduce the associated impact on downstream 

Rainwater Retention

roof structures to incorporate green roof 

Roof Structure

Sedum
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Semi-Intensive Green Roof

associated ranges of growing medium depth, plant 

Shrubs

supporting tree health.

Urban Agriculture

and orchards, smaller gardening plots, farmers 
markets, processing and composting facilities, and 
rooftop gardens and farms.

Urban Forest

trees and other natural landscapes are replaced 

increases can result in thermal discomfort, 

challenges such as droughts and extreme heat are 

Wood Frame
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