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Climate Adaptation & 
Water Quality
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HOT OFF THE PRESS… EVERY DAY, A NEW STORY ABOUT 
CLIMATE CHANGE IMPACTS & URBAN WATER POLLUTANTS



Climate change 
impacts
‘Coastal Cities at Risk’ 
project ranked Metro 
Vancouver 11th most 
vulnerable in the 
world for exposed 
assets

Organization for economic co-operation
and development (OECD), 2013 

Resilience

Image: King tide in 2012 at the Kitsilano pool, Vancouver

Kitsilano
pool
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Models predict

Image: Capilano lake, North Vancouver
Photo Credit: Wendy de Hoog

Decrease in snowpack 
in drinking watersheds
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Sea level rise of 
1 meter by 2100 
and 2 meters 
by 2200

Models predict

Image: Sea level rise public art underneath the Cambie bridge, Vancouver 6



Image: Flooding at Cambie St & W Broadway, Vancouver
Photo Credit: Alexandra Coulliard

More intense rain storms
like on October 12, 2017

Models predict
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More extreme heat
Models predict

Image: Heat stress 8



Vancouver’s Rain City Strategy



Rain City Strategy
A high level, 30 year implementation plan 
that aims to manage rainwater sustainably 

through green infrastructure that

the natural water cycle

protects restores mimics

Image: Catch basin in bioswale at the East Fraser Lands, Vancouver
Photo Credit: Wendy de Hoog



Image: Community garden, Vancouver
Photo Credit: Greenest City Action Plan update 2016-2017

Vancouver’s rainwater is 
embraced as a valued 

resource for our 
communities and 

natural ecosystems

Vision



Goals

Improve and 
protect Vancouver’s 

water quality

Increase Vancouver’s 

resilience
through sustainable 
water management

Enhance Vancouver’s 

livability
by improving natural 

and urban 
ecosystems



Objectives

Image: Grasses at Van Dusen Gardens, Vancouver
Photo Credit: Wendy de Hoog

Water Quality
Resilience
Livability

Remove 
pollutants 

(water & air)

Reduce 
volume 
entering 

pipes

Harvest & 
reuse water 

Mitigate 
urban heat 

island effect

Increase total 
green area

Increase 
managed 

area
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Scoping the 
implementation plan 

• Policy

• Regulation

• Design standards

• Operating 

procedures

• Retrofit & enabling 

programs

• Incentives

• Community 

partnerships

Mechanisms

• What tools should be applied:

• Why (rationale)

• Where

• To what extent

• When in next 30 yrs

• Who will take lead to deliver

• What resources will be needed



Economics of green infrastructure 
investments 
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MANY CITIES ARE RETHINKING THEIR APPROACH: 
Economic imperatives for green investments
(Chicago, Philadelphia and Washington DC examples)



ECONOMICS OF NATURAL ASSETS: 
Cost-effective services and making nature count
(District of West Vancouver example)

Source:  Municipal Natural Assets Initiative (MNAI). 2018. Primer on Natural Assets 
Management:  FCM 2018 Sustainable Communities Conferences.  Available at 
https://mnai.ca/media/2018/01/FCMPrimer_Jan1_2018.pdf

Source:  Municipal Natural Assets Initiative (MNAI). 2017. Defining and Scoping 
Natural Assets.  Available at 
https://mnai.ca/media/2018/02/finaldesignedsept18mnai.pdf
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Link between natural capital & services



COMBINED SEWER OVERFLOW (CSO) MITIGATION COSTS: 
GI investments cost-effective & yield high performance
(City of Portland Example)

Source:  Ville de Montreal Guide Technique en hydrologie Urbaine (Lasalle NHC Inc.). 2018. Rapport d’étape-revue de 
littérature technique Annexe - préliminaire.  
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CSO MITIGATION COSTS: 
Green-Gray vs. All Gray 
(New York City Example)
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• LCCA findings
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Retrofit Method

Capital Cost Maintenance & Tree Benefits PV NPV

PUBLIC REALM GREEN INFRASTRUCTURE:
Stormwater Tree Trench Life cycle cost comparison

20Source:  Vega, O. 2018. Application of Stormwater Tree Trenches in the City of Vancouver.  Available at https://sustain.ubc.ca/sites/sustain.ubc.ca/files/GCS/2018_GCS/Reports/2018-
52%20Application%20of%20Stormwater%20Tree%20Trenches%20in%20the%20City%20of%20Vancouver_Vega.pdf

All GI options have a 
lower lifecycle cost



• LCCA findings
PUBLIC REALM GREEN INFRASTRUCTURE:
Stormwater Tree Trench Life cycle cost comparison

21Source:  Vega, O. 2018. Application of Stormwater Tree Trenches in the City of Vancouver.  Available at https://sustain.ubc.ca/sites/sustain.ubc.ca/files/GCS/2018_GCS/Reports/2018-
52%20Application%20of%20Stormwater%20Tree%20Trenches%20in%20the%20City%20of%20Vancouver_Vega.pdf



City of Philadelphia:  Green city, Clean Waters’ Trip Bottom Line Benefits

Economics Environment Equity

Green infrastructure is more cost-
efficient than gray infrastructure 
and circulates more dollars with the 
local business community

Green infrastructure is less energy 
intensive than gray infrastructure

Green infrastructure creates more 
neighborhood benefits and more 
accessible employment/business 
opportunities than gray 
infrastructure

Source:  Sustainable Business Network of Greater Philadelphia (Econsult Solutions Inc.). 2016. The Economic Impacts of Green City, Clean Waters.  Available at 
http://planphilly.com/articles/2016/02/01/the-economic-benefits-of-green-city-clean-waters

GI FOR WATER QUALITY & ECONOMIC DEVELOPMENT: 
The economic impacts of ‘Green City, Clean Waters’
(City of Philadelphia example)

“Regulation has helped catalyze a best-in-class GSI industry cluster, with 
meaningful consequences for the local economy…and represents annual 

economic impact of almost $60 million within the city of Philadelphia, supporting 
430 local jobs and generating nearly $1 Million in local tax revenues”
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“[Green infrastructure approaches] are simultaneously 
environmentally sustainable, positive for the local 
economy and beneficial to neighborhoods throughout 
the City”



Source:  Natural Resource Defense Council (NRDC). 2013. The Green Edge:  How Commercial Property Investment in Green Infrastructure creates Value.  Available at 
https://www.nrdc.org/sites/default/files/commercial-value-green-infrastructure-report.pdf

GI ECONOMICS BLDGS & SITES: 
Energy savings & avoided costs 
(City of Philadelphia Example)
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GI ECONOMICS BLDGS & SITES: 
Smart Roof 2.0 
(City of Amsterdam Example)

Photo credits:  Melina Scholefield.  More info:  
https://www.marineterrein.nl/en/project/project-smartroof-2-0/

Blue-Green 
Roofs in 
Amsterdam are 
designed to 
manage 
between 60 
and 150 mm of 
rainfall per 24 
hrs

The air 
conditioning 
units were no 
longer needed 
with blue-green 
Smart Roof



Melina Scholefield, P. Eng.
Manager, Green Infrastructure 
City of Vancouver
604-296-2972  
melina.scholefield@vancouver.ca
www.vancouver.ca/raincitystrategy

Thank you

Isobel Gordon, MBA, CPA, CA
Director, Financial Services
District of West Vancouver

604-921-2902  
ivgordon@westvancouver.ca

www.westvancouver.ca
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