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1.1

We acknowledge that we are gathered here today 

in Treaty 1 Territory, within the traditional territories 

of the Anishinaabe (Ojibwe), Ininew (Cree), Oji-Cree 

and Dakota peoples, and in the homeland of the 

Métis Nation
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Overview of content

1. Introduction

2. The cost of climate change

3. Assessing risk

4. Ecosystem services

5. Natural assset management

6. Implementing adaptation measures

7. Tools & resources

8. References
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Learning objectives
Participants will leave today's workshop with:

• An understanding of the costs incurred through inaction on 

climate change

• A working knowledge of the skills to make the case for 

protecting existing natural assets by incorporating ecologic 

system in design practice(s)

• The ability to identify methodologies, tools, and approaches 

that improve resilience
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What we've learned
Climate Change 101 (November 4th) provided an overview of 

climate science reinterating one critical point: our climate is 

changing

fig.i https://www.youtube.com/watch?v=O_rGTI7ptVo
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What we've learned
Manitoba's Changing Climate (December 2nd) reviewed the four 

main trends projected for Manitoba: hotter, drier, wetter, weirder

Climate change will 

present in two ways:

1. Slow onset events

2. Extreme weather 

events

fig.ii https://www.youtube.com/watch?v=8fndPi28sJI
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What we've learned
A Path Forward (January 13th) discussed the professional 

obligations of practitioners and how adaptation responses can 

be integrated with Manitoba's planning hierarchy

fig.iii https://www.youtube.com/watch?v=WwTIt50E6jk
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The cost of climate change

What have major natural disasters cost in the past?

What will the cost of not acting on climate change be in the 

future?
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2014 Assiniboine River flood estimated total cost:

$1,164,679,000

fig.iv https://www.brandonsun.com/multimedia/pov/265947731.html

TIM SMITH
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2011 Assiniboine, Roseau & Red River floods estimated total cost: 

$699,884,000

fig.v https://wordpress.org/openverse/image/9ebed9b8-d658-46ab-a3fd-df177bec8de5

TWO STOUT MONKS
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1999 to 2014 drought estimated total cost:

 between $4-7 billion

fig.vi https://www.gov.mb.ca/water/pubs/water/drought/drought_management_strategy.pdf
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2019 October ice storm estimated total cost: 

$10,000,000

fig.vii https://globalnews.ca/news/7369068/manitoba-2019-thanksgiving-storm-one-year-later/

JOHN WOODS
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fig.viii,ix https://winnipeg.ca/finance/files/2022-Preliminary-Operating-and-Capital-Budget-
Volume-2.pdf

City of Winnipeg's 2022 Preliminary Operating Budget forecasts 

similar shortfalls
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fig.x http://assets.ibc.ca/Documents/Disaster/The-Cost-of-Climate-Adaptation-Report-EN.pdf

The cost of climate change
Extreme weather events are becoming more frequent and more 

costly
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The cost of climate change
National Issues Report

Being able to convey the true costs of climate change remains a 

major impediment for practitioners and muncipal decision-makers 

alike

fig.xi https://www.nrcan.gc.ca/sites/nrcan/files/pdf/National_Issues_Report_Final_EN.pdf
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The cost of climate change
National Issues Report

fig.xii https://www.nrcan.gc.ca/sites/nrcan/files/pdf/National_Issues_Report_Final_EN.pdf
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Implications
• Increasing cost of natural disasters will have major implications 

for government finances and local economies in the future

• Planners and Landscape Architects can help prepare 

communities

• There is a cost to inaction

“The benefits of strong and early action far outweigh the 

economic costs of not acting." - The Stern Review1
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The New Triple Bottom Line

fig.xiii https://sustain.wisconsin.edu/sustainability/triple-bottom-line/

Graphic attributed to Sustainable Management, University of Wisconsin
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Assessing risk

How can vulnerability and risk assessments inform how planning/

design decisions are approached?

What are the basic steps involved in a VRA?
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fig.xiv https://youtu.be/IYAf8B648EQ

Vulnerability and risk assessment
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Vulnerability and risk assessment

Identify climate impacts

Include sensitivities, exposures and adaptive capacity

Determine the probability of consequences

Understand stakeholders' perceptions
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Vulnerability and risk assessment
VRA should also:

1. Incorporate Indigenous

Knowledges

2. Add documentation for

replicability

3. Include robust monitoring

and reviewing components

1

3

2
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fig.xv https://www.myselkirk.ca/wp-content/uploads/2019/07/Climate-Change-Adaptation-Strategy-
Final-May2019.pdf

Vulnerability and risk assessment
City of Selkirk

Adaptation Strategy
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Vulnerability and risk assessment
City of Selkirk 

Adaptation Strategy

Risk matrices were used 

to score and assess 

potential impacts 

with inputs from all 

municipal departments 

and key community 

stakeholders

fig.xvi https://www.myselkirk.ca/wp-content/uploads/2019/07/Climate-Change-Adaptation-
Strategy-Final-May2019.pdf

Graphic attributed to City of Selkirk
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Vulnerability and risk assessment
City of Selkirk Adaptation 

Strategy

Hierarchies of actions were 

informed by grading each 

impact based on seven 

evaluation criteria (e.g. 

effectiveness, equitability) and 

decision-making factors (e.g. 

implementation investment)

fig.xvii,xviii https://www.myselkirk.ca/wp-content/uploads/2019/07/Climate-Change-Adaptation-
Strategy-Final-May2019.pdf

Graphic attributed to City of Selkirk
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Vulnerability and risk assessment

fig.xix https://www.myselkirk.ca/wp-content/uploads/2021/02/2021-Budget-Highlights.pdf

Graphic attributed to City of Selkirk
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Courses/certifications:

Climate Risk Institute - Infrastructure Resilience Professional (IRP)

• Climate Change and Infrastructure Risk Assessment -         

PIEVC Protocol

• Asset Management and Climate Resiliency

Asset Management Saskatchewan - The Learning Path to Asset 

Management Readiness

Royal Roads University - Natural Asset Management

Other BRACE recordings:

• Climate Change Risk Assessment Core Principles
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Ecosystem services

What are the various types of ecosystem services?

How does Canada rank globally in protected wildlife areas?
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Ecosystem services
Ecosystem services are the direct and indirect contributions that 

natural systems provide for human wellbeing

fig.xx https://mnai.ca/media/2018/02/finaldesignedsept18mnai.pdf

Graphic attributed to Municipal Natural Asset Initiative
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Ecosystem services
1. Provisions services are the extracting resources that ecosystems 

provide (e.g. timber, fresh water)

fig.xxi https://steinbachonline.com/local/a-free-gift-of-timber-comes-at-a-cost-for-local-rms

MARTIN VAN OSCH
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Ecosystem services

fig.xxii https://www.iqair.com/ca/canada/manitoba/winnipeg

2. Regulations services 

are ecosystems 

functions that regulate 

and sustain critical 

biotic inputs

Graphic attributed to iQ Air
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Ecosystem services
3. Habitat/support services are the living spaces and resources 

required to support non-human residents and migratory species 

(e.g. flowering meadows for pollinators)

fig.xxiii https://www.asla.org/ContentDetail.aspx?id=28548

Graphic attributed to Kristina Hill
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Ecosystem services
4. Cultural services are the non-material benefits people obtain 

from ecosystems (e.g. aesthetic experiences, spiritual enrichment)

fig.xxiv https://treetophaven.ca/activities/forest-bathing/
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Graphic attributed to Swiss Re Institute

Ecosystem services

fig.xxv https://www.researchgate.net/figure/Ecosystem-services-included-in-the-SRI-BES-Index_
fig4_348729525
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Ecosystem services
25% of Canada's 

GDP is highly 

dependent on 

BES with coastal 

protection, air 

quality and 

habitats for 

pollinators being 

the most at risk 

indexes

fig.xxvi https://www.swissre.com/institute/research/topics-and-risk-dialogues/climate-and-natural-
catastrophe-risk/expertise-publication-biodiversity-and-ecosystems-services.html#/

Graphic attributed to Swiss Re Institute
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Protected and conserved areas

fig.xxvii https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/
conserved-areas.html

Graphic attributed to Government of Canada
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Natural asset management

What are natural assets?

What are practitioners' roles in forwarding municipal natural asset 

initiatives?
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fig.xxviii https://mnai.ca/media/2019/07/SP_MNAI_Report-1-_June2019-2.pdf

Graphic reproduced from Municipal Natural Asset Initiative (MNAI)

Green Infrastructure

Natural Assets

Wetlands
Forests
Parks

Lakes/rivers/creeks
Fields
Soil

Hybrid/Enhanced
Assets

Permeable pavers
Green roofs
Bioswales

Rain gardens
Stormwater retention 

ponds

Natural assets
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Municipal natural assets
The MNAI defines municipal natural assets (NAs) as the natural 

resources and ecosystems that contribute to the provision of one 

or more services required for a community and its residents

fig.xxix https://rmofmorris.ca/
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Site

Local

Regional

Prov.

MNAI example
Buttertubs Marsh Conservation Area - Nanaimo, BC

fig.xxx https://waterbucket.ca/gi/2018/04/29/the-buttertubs-marsh-pilot-study

fig.xxxi https://davidsuzuki.org/wp-content/uploads/2018/07/municipal-natural-assets-initiative-

nanaimo-b-c.pdf
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Site

Local

Regional

Prov.

MNAI example
Buttertubs Marsh Conservation Area - Nanaimo, BC

A valuation study of the water storage capacity of both marshes 

for a 1-in-100 year rainfall event under RCP8.5 yielded $6.56 

million in equivalent grey infrastructural investment

fig.xxxii https://davidsuzuki.org/wp-content/uploads/2018/07/municipal-natural-assets-initiative-

nanaimo-b-c.pdf
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Valuation comparisons
IISD literature 

review

Lifetime, 

undiscounted 

costs and value 

comparisons using 

the SAVi assessment 

tool highlight the 

need for more 

valuations and an 

understanding of risk

fig.xxxiii https://nbi.iisd.org/wp-content/uploads/2021/10/investment-in-nature-close-infrastructure-
gap.pdf

Graphic attributed to IISD
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Natural assets
MNAI interviewed professional planners in Ontario to identify 

critical barriers for practitioners

Barriers:

• Natural assets are more complex than engineered assets

• Natural systems are generally not conceptualized/included on 

plans

Opportunities:

• Capital assets provide a foundation for cross-jurisdictional 

collaboration (e.g. regional planning)

• Proper documentation and inclusion of NAs in planning 

documents means future revisions have to acknowledge them
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Mapping resources

Canadian Wetland Inventory - Ducks Unlimited

Detailed wetland inventories for southeastern and western 

Manitoba categorized by bog, fen, marsh, swamp and shallow 

open water

fig.xxxiv http://maps.ducks.ca/cwi/
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Site

Local

Regional

Prov.

Manitoban successes
Winnipeg Metropolitan 

Region: Plan 20-50 (2022)

MNAI is working for the 

WMR to "develop a GIS-

based inventory" of all 

natural assets within the 

Capital Region and Treaty 1 

Territory which will include 

additional layers that 

identify "species at risk and 

critical habitats"2

fig.xxxv https://www.google.ca/maps/@50.0369068,-97.7631303,134588m/data=!3m1!1e3
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Implementing adaptation measures

What adaptation measures can landscape architects promote that 

make "dollars and sense" for communities?

What regulatory and financial instruments can communities use 

to encourage development that incorporates these adaptation 

measures?
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Four approaches to adaptation

1. Fortify/defend

2. Accommodate/

adapt

3. Retreat/relocate

4. Clean-up

fig.xxxvi https://www.turenscape.com/en/project/detail/4629.html

TURENSCAPE
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Accommodation responses account for future climate projections 

by promoting infrastructures that maintain service delivery even in 

adverse conditions (i.e. floodable, liminal areas in park designs) 

Pros: already in practice, expertise is readily available 

Cons: legislative hurdles, scaling beyond the neighbourhood 

requires extensive stakeholder engagement

fig.xxxvii http://www.winnipegarchitecture.ca/assiniboine-riverwalk/
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Clean-up responses contend with a community/client's adaptive 

capacity to return to pre-incident condition. Largely informed by 

budgetary constraints, available personnel, skills and community 

assets (e.g. maintenance equipment) 

fig.xxxviii https://buyandsell.gc.ca/cds/
public/2020/03/23/9fcfe56dcd567d5d911bc1ce49d5be8a/19-0472_statement_of_work.pdf

Pros: leverages existing 

systems, minimal 

additional costs if 

incorporated early in 

the planning stages 

Cons: limited to 

new developments/

revitalization projects
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Low-impact developments (LIDs)

Stormwater management strategy that seeks to mitigate 

the impacts of increased runoff and stormwater pollution by 

managing runoff as close to it's source as possible

To accomplish this, it uses practices that help to preserve or to 

restore predevelopment hydrological and ecological functions

Preservation: using site design strategies to minimize runoff and 

protect natural drainage patterns

Restoration: using distributed structural practices that filter, 

detain, retain, infiltrate, evapotranspire, and harvest stormwater
Sustainable Technologies Evaluation Program (STEP)
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Low-impact developments (LIDs)

Bioswales Wetlands

Rain gardens Engineered products
fig.xxxix, xli, xlii HTFC Planning & Design
fig.xl https://www.nativeplantsolutions.ca/our-work/royalwood/
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LIDs: Constructed wetlands

OurWinnipeg's Sustainable 

Water and Waste Strategy 06-4b 

encourages the use of constructed 

wetlands

fig.xliii http://opensciencepublications.com/
fig.xliv https://www.ladco.mb.ca/royalwood
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LIDs: Bioswales

fig.xlv https://www.asla.org/awards/2007/07winners/506_nna.html
fig.xlvi https://water.phila.gov/pool/files/gsi-planning-and-design-manual.pdf

Bioswales are designed to 

function like a ditch but filter 

out contaminants thus lowering 

turbidity at their outlet
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LIDs: Rain gardens

fig.xlvii https://thewatershed.org/green-infrastructure-rain-gardens/
fig.xlviii HTFC Planning & Design
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fig.xlix https://www.greenmax.eu/en/silvacell/
fig.l https://greenblue.com/gb/product-category/stormwater-management/

LIDs: Engineered retention 
products

Engineering advancements 

have focused on improving 

soil capacity/infiltration rates
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Case study: John Hirsch Place

fig.li HTFC Planning & Design, WSP
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Case study: John Hirsch Place

fig.lii - lv HTFC Planning & Design
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fig.lvi https://www.nativeplantsolutions.ca/our-work/canadian-museum-for-human-rights/
fig.lvii HTFC Planning & Design

LIDs: Green roofs

Green roofs emulate natural strata 
creating environments suitable 
for plant growth and improving 
insulation/stormwater retention
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LIDs: other strategies

Other LID strategies that contend 

with excessive runoff may 

include: rainwater harvesting and 

permeable pavers

fig.lviii https://www.watercache.com/portfolio/galvanized-metal-cisterns 
fig.lix https://www.barkmanconcrete.com/products/hardscapes/pavers/product/colonial-eco
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Risk aversion

fig.lx https://axaxl.com/fast-fast-forward/articles/changing-climate_changing-standard-of-care

Graphic reproduced from Design and the Evolving Standard of Care (AXA XL Insurance)

1. You thought about it and your design worked

2. You thought about it, but the client doesn't want to 
pay for it

3. You thought about it, but your design did not work

4. You didn't think about it

5. You thought about it, but didn't think it mattered, 
so you did nothing

Five ways to consider resilient design
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HOW CAN COMMUNITIES ENCOURAGE 

LOW-IMPACT DEVELOPMENT AND THE 

PRESERVATION OF NATURAL ASSETS?

fig.lxi https://coastalreview.org/2020/06/low-impact-development-virtual-workshop-set/
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Zoning and permitting

Development agreements

Taxation, user fees, incentives

Conservation agreements

Regulatory and financial 
instruments

fig.lxii http://flaticon.com/free-icons/cityscape
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Zoning and permitting processes

Incorporating adaptation and mitigation standards into zoning 

and permitting processes will:  

• Result in direct adaptive benefits, and;

• Foster adaptation skills and perspectives among developers and 

other commercial entities
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Zoning and permitting processes

fig.lxiii https://www.gov.mb.ca/mr/centreport/index.html
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Development agreements: Land 
dedication

City of Winnipeg Development Agreement parameters:

(a) The Developer shall dedicate a minimum of 8% of the net area 

for public park purposes and pay the remaining 2% in cash

(b) If land is not dedicated for public purposes, the Developer 

shall provide a cash payment representing 10% of the appraised 

value of the Development Application, as determined by the City 

and prior to the release of subdivision mylars by the City
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User fees & incentives

Benefits: 

• Can raise capital for infrastructure adaptation in stable, 

equitable manner

• Can create incentives for property owners to reduce usage of 

that service 

• Can fund adaptive infrastructure responsive to projected climate 

risks, including increased precipitation and flooding

Limitations: 

• Fees may have greater impacts on lower-income property owners 

• Challenging to implement 

• May be seen as a new and unnecessary tax or fee
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Stormwater user fees

• Can be based on an impervious area measurement (representing 

the likely amount of water runoff) for each property 

• Incentivizes property-level actions to reduce impervious areas 

• Stormwater credit programs can provide further rebates for rain 

gardens, rain barrels, and other green infrastructure

fig.lxiv https://www.barkmanconcrete.com/products/hardscapes/pavers/product/turfstone-
eco/
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Conservation agreements

fig.lxv https://www.mhhc.mb.ca/our-programs/mapping-and-assessment/
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Tools & resources

What are some of the available online tools that can be used to 

calculate project valuations?

How can valuations be used to inform design?
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The Sustainable SITES Initiative

fig.lxvi https://sustainablesites.org/
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Project Name: _____________________________________________________________________ Project ID#:_______________ Date: __________________ 

1/3/2017
Page 1 of 6

Copyright © 2014 

YES ? NO YES ? NO
0 0 0 Possible Points: 13 0 0 0 Possible Points: 30
Y  CONTEXT P1.1  HHWB C6.1 2 to 3
Y  CONTEXT P1.2  HHWB C6.2 2
Y  CONTEXT P1.3  HHWB C6.3 2
Y  CONTEXT P1.4  HHWB C6.4 2

 CONTEXT C1.5 3 to 6  HHWB C6.5 2
 CONTEXT C1.6 4  HHWB C6.6 2
 CONTEXT C1.7 2 to 3  HHWB C6.7 3 to 4

 HHWB C6.8 4
0 0 0 Possible Points: 3  HHWB C6.9 4
Y  PRE-DESIGN P2.1  HHWB C6.10 1 to 2
Y  PRE-DESIGN P2.2  HHWB C6.11 3
Y  PRE-DESIGN P2.3

 PRE-DESIGN C2.4 3 0 0 0 Possible Points: 17
Y  CONSTRUCTION P7.1

0 0 0 Possible Points: 23 Y  CONSTRUCTION P7.2
Y  WATER P3.1 Y  CONSTRUCTION P7.3
Y  WATER P3.2  CONSTRUCTION C7.4 3 to 5

 WATER C3.3 4 to 6  CONSTRUCTION C7.5 3 to 4
 WATER C3.4 4 to 6  CONSTRUCTION C7.6 3 to 4
 WATER C3.5 4 to 5  CONSTRUCTION C7.7 2 to 4
 WATER C3.6 4 to 6

0 0 0 Possible Points: 22
0 0 0 Possible Points: 40 Y  O+M P8.1
Y  SOIL+VEG P4.1 Y  O+M P8.2
Y  SOIL+VEG P4.2  O+M C8.3 3 to 5
Y  SOIL+VEG P4.3  O+M C8.4 4 to 5

 SOIL+VEG C4.4 4 to 6  O+M C8.5 2 to 4
 SOIL+VEG C4.5 4  O+M C8.6 3 to 4
 SOIL+VEG C4.6 3 to 6  O+M C8.7 2 to 4
 SOIL+VEG C4.7 4 to 6
 SOIL+VEG C4.8 1 to 6 0 0 0 Possible Points: 11
 SOIL+VEG C4.9 4  EDUCATION C9.1 3 to 4
 SOIL+VEG C4.10 1 to 4  EDUCATION C9.2 3
 SOIL+VEG C4.11 4  EDUCATION C9.3 4

0 0 0 Possible Points: 41 0 0 0 Bonus Points: 9
Y  MATERIALS P5.1  INNOVATION C10.1 3 to 9

 MATERIALS C5.2 2 to 4
 MATERIALS C5.3 3 to 4 YES ? NO
 MATERIALS C5.4 3 to 4 0 0 0 Total Possible Points: 200
 MATERIALS C5.5 3 to 4
 MATERIALS C5.6 3 to 5 KEY SITES Certification levels Points
 MATERIALS C5.7 1 to 5 YES   CERTIFIED 70
 MATERIALS C5.8 1 to 5 ? SILVER 85
 MATERIALS C5.9 5 NO GOLD 100
 MATERIALS C5.10 1 to 5 PLATINUM 135

Project striving to achieve points, not 100% confident 
Project is unable to achieve these credit points

Reduce urban heat island effects

Conserve and restore native plant communities 

Support sustainability in plant production

Design for adaptability and disassembly
Use salvaged materials and plants
Use recycled content materials
Use regional materials
Support responsible extraction of raw materials
Support transparency and safer chemistry
Support sustainability in materials manufacturing

Maintain on-site structures and paving

Optimize biomass

Project confident points are achievable

Plan to monitor and report site performance

Innovation or exemplary performance

 TOTAL ESTIMATED POINTS

Use vegetation to minimize building energy use

Eliminate the use of wood from threatened tree species
 5: SITE DESIGN - MATERIALS SELECTION

Reduce the risk of catastrophic wildfire
Develop and communicate a case study

 10. INNOVATION OR EXEMPLARY PERFORMANCE

Promote sustainability awareness and education

SITES v2 Scorecard Summary

Restore soils disturbed by previous development
Divert construction and demolition materials from disposal
Divert reusable vegetation, rocks, and soil from disposal
Protect air quality during construction

Protect and maintain cultural and historic places

Support physical activity

Support local economy

Provide optimum site accessibility, safety, and wayfinding 
Promote equitable site use
Support mental restoration

Communicate and verify sustainable construction practices

Locate projects within existing developed areas

 2: PRE-DESIGN ASSESSMENT + PLANNING
Reduce light pollution

Conduct a pre-design site assessment 

Encourage fuel efficient and multi-modal transportation
Minimize exposure to environmental tobacco smoke 

Provide on-site food production
Support social connection

Restore soils disturbed during construction

 9. EDUCATION + PERFORMANCE MONITORING

Plan for sustainable site maintenance

Use renewable sources for landscape electricity needs
Reduce outdoor energy consumption

Provide for storage and collection of recyclables
Recycle organic matter
Minimize pesticide and fertilizer use

Protect air quality during landscape maintenance

Limit development on farmland
Protect floodplain functions 
Conserve aquatic ecosystems
Conserve habitats for threatened and endangered species
Redevelop degraded sites

Conserve and use native plants
Conserve special status vegetation

Designate and communicate VSPZs

 8. OPERATIONS + MAINTENANCE

 3: SITE DESIGN - WATER

 4: SITE DESIGN - SOIL + VEGETATION

Use appropriate plants
Conserve healthy soils and appropriate vegetation

Create and communicate a soil management plan
Control and manage invasive plants

Restore aquatic ecosystems

Manage precipitation beyond baseline

Control and retain construction pollutants

 6: SITE DESIGN - HUMAN HEALTH + WELL-BEING

 7: CONSTRUCTION

Reduce outdoor water use
Design functional stormwater features as amenities

Connect to multi-modal transit networks

Use an integrative design process

Engage users and stakeholders

 1: SITE CONTEXT

Manage precipitation on site 
Reduce water use for landscape irrigation 

The Sustainable SITES Initiative

fig.lxvii https://asic.org/wp-content/uploads/2017/01/SITESv2_Scorecard.pdf
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Pathfinder

Designed by Climate Positive Design and CMG Landscape 

Architecture

fig.lxviii https://climatepositivedesign.com/pathfinder/
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Pathfinder

fig.lxix https://climatepositivedesign.com/pathfinder/
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i-Tree Tools: i-Tree Design

fig.lxx https://design.itreetools.org/
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i-Tree Tools: MyTree

fig.lxxi,lxxii https://mytree.itreetools.org/#/
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Case study: Winnipeg's Urban 
Forest Strategy

fig.lxxiii,lxxiv https://engage.winnipeg.ca/urbanforest/widgets/67282/documents
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Case study: Winnipeg's Urban 
Forest Strategy

fig.lxxv https://data.winnipeg.ca/Parks/Tree-Inventory-Map-using-New-Visual-Experience/n7eq-
raej



7.10

February 10, 2022

Other resources and tools

The Landscape Architecture Foundation's Landscape Performance 

Series features an exhaustive list of additional resources

fig.lxxvi - lxxix https://www.landscapeperformance.org/
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Conclusion

Planners and designers have a role in forwarding the collective 

understanding of how important natural assets are in rapidly 

responding to climate change as we continue to contend with 

greater variability and storm events that will test existing 

infrastructures 

THANK YOU
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