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From Land to Lake:
Enhancing coastal resilience through nature -based

and hybrid solutions in Western Lake Ontario
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ÅWestern Lake Ontario Land to Lake Initiative

ÅCollaborative project: Compendium of coastal resilience issues 
and typology of nature-based and hybrid solutions

ÅDraft typology and case studies

Overview

Tommy Thompson Park | Credit: Jeffrey Eisen |



Western Lake Ontario 
Land to Lake (L2L) Initiative
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Presented by Namrata Shrestha, Senior Manager, Watershed Planning & Reporting



ÅContext

ÅWhat is the WLO-L2L Initiative?

ÅActivities and accomplishments 

ÅWhere are we going?
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Outline

Scarborough Bluffs



Context

A Binational and National Perspective
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Be free from aquatic 

and terrestrial 

invasive species

Be free from pollutants 

that could harm people, 

wildlife, or organisms

Allow for unrestricted 

human consumption 

of the fish and wildlife

Support healthy and 

productive habitats to 

sustain our native 

species

Be free from other 

substances, materials, 

or conditions that may 

negatively affect the 

Great Lakes

Be from the harmful 

impacts of 

contaminated 

groundwater

Be a source of safe, 

high quality drinking 

water

Allow for unrestricted 

swimming and other 

recreational use

Be free from nutrients 

that promote 

unsightly or toxic 

blooms
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Context

Overall Cumulative Stress

Low Stress

Moderate Stress

High Stress

A Regional Perspective
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WLO-L2L Initiative

What happens on the land, impacts the lake
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2021 
L2L Initiative becomes a 

commitment in the 
Canada Ontario Agreement  on 
Great Lakes Water Quality and 

Ecosystem Health

2022-2025 
Funding was provided by 
CWA (formerly ECCC) to 

TRCA to help facilitate and 
coordinate the L2L Initiative

Workshop #3

42 attendees; 27 

organizations

Brought senior decision-

makers from all levels of 

government together to 

determine feasibility of 

developing a Western Lake 

Ontario Partnership Initiative

2016 2017 2018 2019-2021

Workshop #2

36 attendees; 15 

organizations

Expanded participation from 

organizations from Oakville to 

Niagara-on-the-Lake; broad 

support received from 

participants to explore 

Partnership Initiative

Workshop #1

90 attendees; 37 

organizations

Brought together organizations 

to gauge interest in and 

explore a Partnership Initiative; 

clear need to link efforts on the 

land to their impact on Lake 

Ontario 

Consensus from 

prospective Advisory 

Committee on a LID 

Monitoring Promotion 

Workshop; implemented 

by CVC with funding 

from ECCC 

Demonstration Project



A Partnership Initiative for Western Lake 
Ontario formalized in 2022

ña future in which governments and 
resource managers along Western Lake 
Ontario actively collaborate and take 
strategic, coordinated actions towards 
improving water quality and ecosystem 
healthò

Vision

9
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Facilitate stronger and more coordinated 

collaborations to build capacity for 

actions that improve water quality and 

ecosystem health in Western Lake 

Ontario

Å Advisory Committee

Å Coordinating Team

Å Project Working Groups

Goal & Governance
Conservation 
Authorities

Regional & Municipal 
Governments

Federal & Provincial Governments



Å Strengthened and more integrated 

watershed planning and ecosystem 

management

Å Reduced nutrient and bacterial-related 

impacts to water quality

Å Improved storm water management 

Å Increased outreach, education, and 

engagement

Å Improve knowledge and data sharing to 

facilitate more coordinated decision-making 

Objectives



Establish
ÅAdvisory Committee

ÅTerms of Reference

Build
ÅConsensus 

ÅDemonstration 
projects

Assist
ÅProject development

ÅSupport for funding 
opportunities

Evaluate
ÅProgress of WLO-

L2L Initiative

ÅDemonstration 
projects

Share
ÅLessons learned

ÅData, information, 
tools and approaches

ÅAdvisory Committee 

Å7 Advisory Committee 

meetings

ÅTerms of Reference 

ÅVision, Goal and 

Objectives

Å19 demonstration 

projects proposed

ÅAdvisory Committee 

consensus on 3 

projects

ÅAdditional 2 projects 

of mutual benefit

ÅL2L Fact Sheet

ÅWeb site in progress

ÅPresentations 

ÅLetters of Support on 

funding applications

ÅKick-off Meeting

ÅL2L Summit

ÅBlueprint Workshop

Activities & Accomplishments 
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What the WLO -L2L partners are sayingé

Partnerships

Connecting partners from across 

jurisdictions to leverage diverse 

expertise and drive collective action

Learning

Sharing knowledge, data and best 

practices to accelerate learning, 

foster innovation and avoid 

duplication

Scalability

Streamlining resources and 

processes to scale successful 

projects and build on approaches

Alignment

Streamlining priorities across 

governments and organizations 

to validate shared challenges and 

drive collective solutions

Networking

Fostering connections and diverse 

perspectives to spark new ideas, 

benchmark progress and drive 

continuous improvement

Collective Impact

Tackling issues at all levels 

through evidence-based 

decisions, shared goals and 

consistent approaches  

Key Strengths
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Å A forum to connect, collaborate, and contribute as a regional collaborative

Å Co-develop a path forward to reflect the knowledge, priorities, and strengths of all partners for 

better outcomes beyond our own administrative boundaries

Å The Blueprint is intended to act as a high-level roadmap for taking more strategic and 

coordinated action to address stressors impacting Western Lake Ontario 

Next Steps for the WLO -L2L Initiative
Opportunities

14



Updating and reporting 
nutrient loads for WLO 

(CWA)

Expected Outcome:

ÅBetter understanding of the 
largest sources of nutrient loads 
and potential mitigation measures

Capacity Building of 
Municipal and Service 

Providers on Estimating Costs 
and Benefits of Natural 

Assets (CVC)
Expected Outcome:

ÅGuidance on incorporating Green 
Infrastructure into municipal Asset 
Management Plans for better 
management of nature

Compendium of Coastal 
Resilience Issues and 

Typology of Nature-based / 
Hybrid Solutions in Western 

Lake Ontario (TRCA)
Expected Outcome:

ÅToolkit for conservation 
practitioners to improve collective 
understanding and help 
implement appropriate nature-
based and hybrid solutions

Bridging the Gap: A Regional 
Approach to Coastal 

Resilience in Western Lake 
Ontario 
(TRCA)

Expected Outcome:

ÅGuidance document and toolkit to 
advance coordinated coastal 
adaptation measures where they 
are needed most in WLO 

Example Projects of Mutual Benefit
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Collaborative project overview and 
coastal resilience issues
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Presented by Sharon Lam, Research Scientist, Ecosystem & Climate Science
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With funding support from the Ministry of the 

Environment, Conservation and Parks (MECP) 

and the Canada Water Agency (CWA)
Project overview

Year 3: 2027-2028Year 1: 2025-2026 Year 2: 2026-2027

Å Develop a compendium  
of coastal resilience issues 
and typology of nature-
based and/or hybrid 
solutions across Western 
Lake Ontario (WLO)

Å Develop a data and 
knowledge sharing 
platform

Å Model current and future 
climate scenarios to 
assess regional climate 
risks and shoreline 
vulnerability

Å Develop a regional 
prioritization tool to help 
identify strategic locations 
for nature-based and 
hybrid solutions

Å Develop an integrated 
nature -based coastal 
resilience options guide 
for WLO

We are here

(Current conditions)

In partnership with University of 

British Columbia (Dr. Enda Murphy) 

and the National Research Council

(Future conditions)

https://www.ontario.ca/page/ministry-environment-conservation-parks
https://www.ontario.ca/page/ministry-environment-conservation-parks
https://www.ontario.ca/page/ministry-environment-conservation-parks
https://www.canada.ca/en/canada-water-agency/freshwater-ecosystem-initiatives/great-lakes/great-lakes-protection.html


18

1. Gather  existing data and knowledge on coastal resilience 

issues affecting Western Lake Ontario, including past climate 

or weather-related impacts and existing stressors and threats

2. Characterize  historical and current climate, lake levels, and 

ice conditions across the study area based on available data

3. Compile  existing nature-based coastal resilience strategies, 

including shoreline management plans within the Great Lakes

4. Develop  a typology of nature-based/hybrid solutions that may 

be suitable where and for which types of climate hazards

Compendium development

Credit: Abhinna Patel | 

Engage with the WLO-L2L Advisory Committee, 

First Nations and Métis communities, and other partners 

throughout
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Historical and current climate

Understanding current coastal resilience issues

Source: Government of Canada, credit: Juliane Mai

Å Canadian Surface Reanalysis 
(CaSR) version 3.1, 1980-2023

Å Initially developed with funding 
from the International Joint 
Commission (IJC) to enhance 
understanding of Canada-USA 
transboundary waters

Å Example variables: 24h and 1h 
precipitation, air temperature, 
relative humidity, meteorological 
wind direction, snow depth, and 
water equivalent of snow depth

https://hpfx.collab.science.gc.ca/~scar700/rcas-casr/dataset_specifics.html
https://hpfx.collab.science.gc.ca/~scar700/rcas-casr/
https://hpfx.collab.science.gc.ca/~scar700/rcas-casr/
https://hpfx.collab.science.gc.ca/~scar700/rcas-casr/
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Warmer air temperatures

30-year climate normals

Annual mean air temperature ( ÁC)

1990s 2010s

L
a

t

)

Change over time

Between the 1990s and 2010s



(mm)
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Changes in precipitation

30-year climate normals

Annual total precipitation (mm)

1990s

(mm)

L
a

t

mm)

Change over time

Between the 1990s and 2010s2010s



2010s
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Warmer lake surface temperatures

30-year climate normals

Lake surface temperature ( ÁC)

1990s

Å Kayastha et al. (2023) 
version 1, 1979-2020

Å Derived from reanalysis 
data and historical satellite-
derived dataset using a 
deep learning model

https://zenodo.org/records/7995786
https://zenodo.org/records/7995786


2010s
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Warmer lake surface temperatures

30-year climate normals

Lake surface temperature ( ÁC)

1990s

L
a

t

Change over time

Between the 1990s and 2010s
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Å Launched in June 2025

Å Shared on our project webpage, via social 
media (LinkedIn, X), and with WLO-L2L 
Initiative Advisory Committee members and 
broader network

Å Over 100 responses received; ~80 
responses with sufficient details for analysis

Engagement survey

Weôre still accepting responses! 

Scan the QR code or email 
sharon.lam@trca.ca for a Word version of 
the survey

https://trca.ca/land-to-lake/issues-solutions-compendium/
https://www.linkedin.com/company/trca/posts/?feedView=all
https://x.com/TRCA_HQ
mailto:sharon.lam@trca.ca
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Survey responses

Number of responses

53
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Individuals

Organizations

By type:

Example organizations:

ÅCLOCA

ÅConservation Halton

ÅCity of Hamilton

ÅCity of Mississauga

ÅDurham Region

ÅTown of Ajax

ÅPeel Region

ÅNiagara Region

ÅPorts Toronto

ÅWaterfront Toronto

ÅToronto Nature Stewards

ÅYacht Clubs

Åéand more!
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70% said yes

In your local area, has the 
Lake Ontario shoreline or 
waters near the shore been 
affected by climate change 
or extreme weather 
(e.g., in the past 10 years)?

especially in recent years
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In 2017, 2019, and 2021, Niagara  
experienced damage due to 
flooding and high lake levels.

Example stories Coastal erosion from 2017 and 2019 
high lake levels affecting western areas 
of Hamilton Harbour ; the Harbour no 
longer freezes so no ice boating.

High air/water temperatures are 
contributing to extensive algal 
blooms. Algal blooms occur 
annually, but are now starting 
earlier and lasting longer.

Most of [Burlington Beach 
Waterfront Park ] was underwater, 
limiting the ability to use and enjoy 
the beachéThe waterfront trail also 
failed along a portion of the beach.

We have been swimming in the same 
location every Saturday for the past 20 
years (the beach at Lakeside Park in 
downtown Oakville). The main issue 
has been water levels and erosion.

Record high Lake levels within the 
last 10 years has increased erosion 
of the Ajax shoreline and put 
municipal infrastructure at risk. A 
large section of the Waterfront Trail 
had to be relocated and rebuilt. 
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Statement Average of responses

Stormwater runoff from the land that ultimately enters Lake Ontario 2.52

Severe storms (e.g., heavy rain, strong winds, and ice storm) 2.50

Loss of fish and wildlife habitat and native species 2.49

Warmer air and water temperatures and very hot days (extreme 

heat)
2.49

Invasive plant species 2.47

Invasive fish and other aquatic species 2.47

Untreated/partially treated sewage entering Lake Ontario 2.37

Algal blooms 2.35

Coastal erosion, including recession of the shoreline and slope 

stability
2.29

High lake levels 2.17

Coastal flooding, including the impacts of high lake levels, storm 

surge, wave runup, and overtopping along the shoreline 2.11

Decreasing lake ice cover 2.06

Low lake levels 1.67

Perceptions of current risks

Scale of 1 -3, where:

Å3 = High risk

Å2 = Moderate risk

Å1 = Low risk



29

Statement Average of responses

Warmer air and water temperatures and very hot days (extreme 

heat)
5.39

Stormwater runoff from the land that ultimately enters Lake Ontario 5.36

Severe storms (e.g., heavy rain, strong winds, and ice storm) 5.35

Loss of fish and wildlife habitat and native species 5.29

Invasive plant species 5.28

Algal blooms 5.23

Invasive fish and other aquatic species 5.23

Coastal erosion, including recession of the shoreline and slope 

stability
5.13

Untreated/partially treated sewage entering Lake Ontario 5.04

Decreasing lake ice cover 4.90

Coastal flooding, including the impacts of high lake levels, storm 

surge, wave runup, and overtopping along the shoreline
4.89

High lake levels 4.78

Low lake levels 4.14

Top current and future risks

Scale of 2 -6, where:

Å6 = High risk

Å5 = Moderately high risk

Å4 = Moderate risk

Å3 = Moderately low risk

Å2 = Low risk

ŷ (3)

ʄ

ʄ
ŷ (2)

ŷ (1)

ŷ (2)

ʄ
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Nature -based opportunities

More natural cover 

and habitat is needed

Example nature -based solutions:

ÅRestore wetlands and dunes

ÅIncrease connectivity

ÅMaintain buffer strips around the lake/ 

linear parks

ÅMore blended approaches

ÅMore pollinator flowers

ÅMore native plants

ÅOffshore shoreline protection (e.g., 

offshore reefs)

ÅManage invasive species

ÅLess mowed lawns at the edge of the 

water

ÅMore sand beaches

ÅMore naturalized river mouths



Typology of Nature -based Solutions 
(NbS) & Case Studies
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Presented by Jenny Hill, Research Scientist, Ecosystem & Climate Science
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Compendium

NbS typologies

Case studies
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Shoreline stabilization techniques

Source: NOAA, 2015

https://changingclimate.ca/regional-perspectives/chapter/1-0/1-2/1-2-2/at_1-3_v2/
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IUCN 
definition 
of NbS
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NbS in the WLO Context

x2 Rivers & Connectivity

x2 Wetlands & Floodplains

x4 Aquatic & Riparian Vegetation

x3 Beaches & Dunes

x5 Shoreline Softening & Bioengineering

x2 Sediment Management

x3 Offshore Shoals

x5 Habitat Creation & Structural Complexity

x2 Urban Green Infrastructure

x6 Hybrid Solutions
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Draft

All case studies
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0 5 10 15 20 25 30 35 40

1. Reconnected rivers & streams

2. Channel naturalization & realignment

3. Constructed or restored wetlands

4. Floodplain restoration & reconnection

5. Floating wetlands

6. Riparian buffers & vegetation planting

7. Coastal forest or windbreak planting

8. Invasive species control & removal

9. Beach & dune restoration / creation

10. Sandy bluff or prairie stabilisation

11. Hybrid vegetated dunes

12. Shoreline regrading or naturalization

13. Marsh sills or toe treatments

14. Living shorelines

15. Bioengineering & live staking

16. Vegetated bluff stabilization
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0 5 10 15 20 25

17. Habitat creation & beneficial reuse of dredged sediment

18. Sediment capture & accretion through vegetation

19. Vegetated breakwaters & shoals

20. Sand & gravel shoals or bars

21. Natural submerged or emergent formations

22. Habitat connectivity corridors

23. Coastal habitat stepping-stones & fencerows

24. Habitat islands or mounds

25. Habitat mosaics & complexity

26. Floating or elevated nesting/habitat platforms

27. Coastal Park & greenway corridors

28. Floodable parks & vegetated buffers

29. Engineered aquatic habitat & refuge structures

30. Hybrid breakwaters & vegetated reefs

31. Constructed or artificial islands

32. Beach nourishment & dynamic cobble berms

33. Hybrid revetments & vegetated armour

34. Eco-engineered materials & surfaces
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Wetlands



ÅTypologies include:

ÅConstructed & restored wetlands

ÅHabitat stepping-stones & islets

ÅVegetated bluff stabilisation

ÅInvasive species control

ÅHabitat mosaics & complexity

ÅSize: ~25 Ha 

ÅMajor restoration works between 2016-18 had 
to reconcile sediment input from erosion with 
the need to maintain shallow-water habitat.

ÅPartners include CLOCA, Town of Whitby, 
community naturalist and stewardship groups.
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Draft case study: 
Lynde Creek Marsh

Credit: OntarioSouthHiking (2025) AllTrails
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1.
2.

3.

4.

5.

6.Geologic units



Beaches



ÅTypologies include:

ÅBeach & dune restoration

ÅVegetated bluff stabilisation

ÅInvasive species control

ÅSize: ~1.2 km shoreline; ~15 ha active 
restoration zone

ÅLandscaping, native dune plantings, and 
new public amenities completed 2024; 
further western-beach restoration planned 
for 2026.

ÅPartners: Municipality of Port Hope, 
Canadian Nuclear Laboratories (CNL), 
WSP Canada, Ganaraska Region CA, and 
community stakeholders.
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Draft case study: 
Port Hope West Beach
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Bathymetry

Toronto

Niagara on the Lake


