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Roots Knowledge Optimism Action





BALANCE

Northern and Southern England

French and English

Engineers and Ecologists

Grey and Natural Infrastructure

People within Nature

……
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Lane’s Balance (1955) – Dynamic Equilibrium
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Equilibrium model for aggradation and degradation of river channels. From a figure of the USA Bureau of 
Reclamation based on Lane (1955). Figure from Blum et Tornquist (2000).
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Natural balance is sensitive to change!
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If…

• We reduce
sediment load
(dam 
construction, 
bank
protection…)

• We increase
slope
(straightening)

• We increase
discharge
(climate
change)…..



When natural systems are out of balance….
…our economy and wellbeing suffers.
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• Most losses 

are not 

insured.

• Catastrophic 

losses are not 

all “financial”, 

particularly 

with extreme 

heat



Restoring balance within our
natural systems, 

working with rather than
controlling natural processes, 

is central to our future wellbeing.

The belief that underpins my work on natural infrastructure
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Outline
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Roots Knowledge Optimism Action



Defining Nature-based Solutions

“actions to protect, sustainably 
manage, and restore natural or 
modified ecosystems, that address 
societal challenges effectively and 
adaptively, simultaneously providing 
human well-being and biodiversity 
benefits." 
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Green or Natural Infrastructure?
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The use of preserved, restored or enhanced elements or combinations of vegetation and associated 

biology, land, water and naturally occurring ecological processes to meet targeted infrastructure 

outcomes” (CCME 2018)

Image courtesy of City of Calgary

Water bodies



Natural Infrastructure Provide Services to People

Nature-based Solutions provide

« ecosystem goods and services »

• Provisioning
• Wood
• Fish and shellfish

• Regulation and support
• Flooding and erosion
• Temperature control
• Air and water quality
• Carbon storage and sequestration
• Biodiversity and habitats

• Cultural
• Recreation opportunities
• Aesthetic value

These services are not all offered by 
« grey » infrastructure
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https://www.intactcentreclimateadaptation.ca/getting-nature-on-the-balance-sheet/


Natural Infrastructure Works at Different Scales
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Rapidly Evolving Canadian NbS Guidance
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Coasts

Urban HeatWatersheds

Flood and Erosion
Asset 

Management

NbS are a key focus for 

future standards 

development

https://ewn.erdc.dren.mil/?page_id=5630
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2021/12/UoW_ICCA_2021_12_Coastal_Protection_Grey_NbS.pdf
https://www.csagroup.org/wp-content/uploads/CSA-Group-Research-Nature-Based-Solutions-for-Coastal-and-Riverine-Flood-and-Erosion-Risk-Management.pdf
https://mnai.ca/media/2021/09/MNAI-EGBC-companion-guide-mar2021-104.pdf
https://www.intactcentreclimateadaptation.ca/managing-flooding-and-erosion-at-the-watershed-scale/
https://www.intactcentreclimateadaptation.ca/irreversible-extreme-heat-protecting-canadians-and-communities-from-a-lethal-future/


Natural Infrastructure 
Reduces Flooding, Erosion and Drought
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• Store water

• Slow down water

• Reduce volume of peak runoff

• Reduce soil and river erosion

Source: Burgess-Gamble et al. (2018) 

Working with Natural Processes – Evidence Directory. Environment Agency, UK.

 

https://assets.publishing.service.gov.uk/media/6036c5468fa8f5480a5386e9/Working_with_natural_processes_evidence_directory.pdf


Natural Infrastructure 
Reduces Extreme Heat

17

Source: ecoRi (2019) Cool Ideas for Reducing Urban Heat-Island Effect

https://www.ecori.org/green-tip/2019/8/9/cool-ideas-for-reducing-urban-heat-island-effect 

https://www.ecori.org/green-tip/2019/8/9/cool-ideas-for-reducing-urban-heat-island-effect


https://www.intactcentreclimateadaptation.ca/rising-seas-and-shifting-sands-combining-natural-and-grey-

infrastructure-to-protect-canadas-eastern-and-western-coastal-communities/ 

NbS for Different Adaptation Approaches
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Nature can help “protect” and 

provided multiple other benefits 

when people and nature work 

together…..

https://www.intactcentreclimateadaptation.ca/rising-seas-and-shifting-sands-combining-natural-and-grey-infrastructure-to-protect-canadas-eastern-and-western-coastal-communities/
https://www.intactcentreclimateadaptation.ca/rising-seas-and-shifting-sands-combining-natural-and-grey-infrastructure-to-protect-canadas-eastern-and-western-coastal-communities/
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The Natural Shift

REASONS FOR OPTIMISM



New Tools: Evolving Guidance and Standards
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Projects in progress – to come in 2025…..

• Shoreline Management Planning Guidance (SCC / Intact Centre)
• Coastal Project Options Appraisal Guide (SCC / CRI et al)
• Nature-based Infrastructure for River Flood and Erosion Risk Management (NRC)
• Municipal Flood Resilience in Action Training (FCM / Intact Centre)

https://www.csagroup.org/store/product/2431212/#:~:text=This%20Standard%20applies%20to%20coastal,for%20existing%20buildings%20and%20infrastructure.
https://naturalassetsinitiative.ca/wp-content/uploads/2024/11/NAI-NAM-guidance-document-v105.pdf?_gl=1*1vwtnsh*_ga*MTQwMDk5OTk3NC4xNzMzNDI0ODA1*_ga_LH1PQYDLL9*MTczNDAxNzQwNi4yLjEuMTczNDAxNzQxMy4wLjAuMA..
https://nrc-publications.canada.ca/eng/view/ft/?id=58396f73-fa9e-42ec-8f77-9524df841921


New Tools: Municipal Flood Risk Check-Up

https://www.intactcentreclimateadaptation.ca/municipal-flood-risk-check-up/


New Tools: Municipal Flood Risk Check-Up
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New Tools: Municipal Flood Risk Check-Up
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A Widening Audience / New Partners are Listening:
Public Policy, Finance and Accounting
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https://www.cdhowe.org/intelligence-
memos/eyquem-van-dijk-and-stewart-clear-
and-overdue-path-accounting-natural-assets https://www.seeingbeyondrisk.ca/2024/08/g

etting-to-grips-with-nature-and-biodiversity-
risks/

C.D. Howe Institute 

Intelligence Memo
Canadian Institute of Actuaries International Public Sector

Accounting Standards Board

International Sustainability

Standards Board

https://www.ipsasb.org/consultations-
projects/natural-resources

https://www.cdhowe.org/intelligence-memos/eyquem-van-dijk-and-stewart-clear-and-overdue-path-accounting-natural-assets
https://www.cdhowe.org/intelligence-memos/eyquem-van-dijk-and-stewart-clear-and-overdue-path-accounting-natural-assets
https://www.cdhowe.org/intelligence-memos/eyquem-van-dijk-and-stewart-clear-and-overdue-path-accounting-natural-assets
https://www.seeingbeyondrisk.ca/2024/08/getting-to-grips-with-nature-and-biodiversity-risks/
https://www.seeingbeyondrisk.ca/2024/08/getting-to-grips-with-nature-and-biodiversity-risks/
https://www.seeingbeyondrisk.ca/2024/08/getting-to-grips-with-nature-and-biodiversity-risks/
https://www.ipsasb.org/consultations-projects/natural-resources
https://www.ipsasb.org/consultations-projects/natural-resources


Municipal Action:
Local Government Natural Asset Management and 
Disclosures in Financial Reporting
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150+ local governments are already managing and valuing natural

assets - our largest cities are on board.

Natural Asset 

Disclosure Guidance 

Coming Jan 2025! 

(SCC/Intact Centre)

• Local government

guidance on natural

asset disclosures

• Over 200 

contributors to the 

project

https://www.intactcentreclimateadaptation.ca/getting-nature-on-the-balance-sheet/


Projets on the Ground: River Don Mouth
A Large-Scale Canadian Example
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https://portlandsto.ca/


Tools for 
Residents

Management of 
flooding and 
heat is
complementary
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A diagram of a garden

Description automatically generated

https://www.intactcentreclimateadaptation.ca/climate-ready-infographics/#Nature


3 Key Thoughts in Scoping Action

1. Municipalities and communities are on the 
frontlines of managing climate and nature-related
risks – local action is key and you can help.

2. Landscape Architects can use NbS for:

• Climate risk management 

• Maximising benefits to communities

3. Making the value of nature’s services 
transparent can help us:

• Make better choices

• Restore relationships with nature 
and each other
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Find out more: 

https://www.intactcentreclimateadaptation.ca 

https://www.intactcentreclimateadaptation.ca/


Actions – My To Do List

29

1. Engage provinces and territories 

2. Embed consideration of natural infrastructure as « normal » in decision-making 

for infrastructure, including for adaptation, within all levels of government

3. Mainstream natural asset management 

4. Bridge nature asset accounting (public) and nature-related risk management 

(private)



Actions – Your To Do List
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1. Work from « green » to « grey » when considering infrastructure options

2. Actively seek ways to restore natural processes (not only appearances) and 

reconnect people with nature.

3. Consider natural asset management in your work, and encourage communities

to start their journey

4. Share your stories of success working with nature.



What else can we achieve through adaptation?
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What if we approached 

tackling climate 

change by focusing on 

different ways we can 

make life better while 

also reducing risk?

The Natural Shift will 

take us there…

https://www.washingtonpost.com/opinions/2023/03/15/rebecca-solnit-climate-change-wealth-abundance/


Intact Centre: Tools Freely Available to Reduce Risk
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Front page of the report "Weathering the Storm"

FLOOD EXTREME HEATWILDFIRE 

NATURAL 

INFRASTRUCTURE
HEALTH CAPITAL MARKETS

https://www.intactcentreclimateadaptation.ca/wildfire-ready-practical-guidance-to-strengthen-the-resilience-of-canadian-homes-and-communities/
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2022/02/FSC_ConstructionChecklist_FINAL.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2018/06/After-The-Flood.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2017/12/HFPP-Interim-Report-Dec-2017-FINAL.pdf
https://www.intactcentreclimateadaptation.ca/irreversible-extreme-heat-protecting-canadians-and-communities-from-a-lethal-future/
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2019/10/Ahead-of-the-Storm-1.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2019/01/Weathering-the-Storm.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2017/10/Preventing-Disaster-Before-it-Strikes.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2020/03/Factoring-Climate-Risk-into-Financial-Valuation.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2020/11/Under-One-Umbrella-1.pdf
https://www.intactcentreclimateadaptation.ca/recent-reports/institutional-investors-find-alpha-in-climate-risk-matrices-global-survey-finds/
https://www.intactcentreclimateadaptation.ca/climate-ready-infographics/#Extreme-heat
https://www.intactcentreclimateadaptation.ca/climate-ready-infographics/#Extreme-heat
https://www.intactcentreclimateadaptation.ca/climate-ready-infographics/#Wildfire
https://www.intactcentreclimateadaptation.ca/climate-ready-infographics/#Wildfire
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2018/09/IBC_Wetlands-Report-2018_FINAL.pdf
https://www.intactcentreclimateadaptation.ca/rising-seas-and-shifting-sands-combining-natural-and-grey-infrastructure-to-protect-canadas-eastern-and-western-coastal-communities/
https://www.intactcentreclimateadaptation.ca/managing-flooding-and-erosion-at-the-watershed-scale/
https://www.intactcentreclimateadaptation.ca/getting-nature-on-the-balance-sheet/
https://www.intactcentreclimateadaptation.ca/climate-ready-infographics/#Nature
https://www.intactcentreclimateadaptation.ca/treading-water-impact-of-catastrophic-flooding-on-canadas-housing-market/
https://www.intactcentreclimateadaptation.ca/integrating-physical-climate-change-risk-into-institutional-investing/
https://www.intactcentreclimateadaptation.ca/municipal-flood-risk-check-up/
https://www.intactcentreclimateadaptation.ca/climate-ready-infographics/#Flooding
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