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Land Acknowledgement

We respectfully acknowledge the lands we
are situated on are Traditional Territories
and Treaty Lands of the Mississaugas of
the Credit, the Anishinaabeg of the
Williams Treaty First Nations, the Huron-
Wendat, and the Haudenosaunee, and are
now home to many diverse First Nations,
Inuit, and Metis peoples.

We appreciate and respect the history and
diversity of the land and are grateful to
have the opportunity to work and meet in
this territory.
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Restoring and
protecting critically
important coastal areas

A funding stream under the
Great Lakes Freshwater
Ecosystem Initiative (GLFEI)

To support and promote local-
level action to enhance water
quality, ecosystem health, and
the resilience of coastal areas
experiencing stress due to
climate risks and impacts

Nine projects were awarded

multi-year funding in fiscal year
2024/25

Ten projects were awarded
funding in fiscal year 2025/26

The next round of
applications is anticipated to
launch in October 2026




Webinar Objectives

GAIN technical insights HEAR about how MEET and ENGAGE
about state-of-the-art different GLFEI projects WITH other practitioners
tools and cutting-edge are using data and and researchers who

research, including modelling to advance are working to improve
coastal process model on-the-ground action Great Lakes water

quality and ecosystem
health



Session Agenda

* Overview of the upcoming GLFEI call for
applications

* Project highlights:

1. Validating the Use of a Resilience Index to
Classify the Ecological Resilience of Coastal
Marshes in Eastern and Northern Georgian Bay

2. North Shore Resilience Action Plan:
Port Glasgow to Long Point

3. Hillman Marsh Wetland Restoration and
Climate Adaptation Plan

4. Leveraging Big Data to Connect Watershed
Plans to Nearshore Lake Health

 Q&A discussion and upcoming Symposium
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Freshwater Ecosystem Initiatives (FEISs)

Mackenzie River:
Knowledge gaps on water
quality and ecosystem
health and the effects of
climate change

Fraser River:

Impacts from toxins,
nutrients, sediment
pollution and habitat loss

Lake Winnipeg:

Toxic and nuisance algae
caused by nutrient
pollution; climate change
impacts

Lake of the Woods:
Nutrient pollution and

the impacts of toxic and nuisance

algae

St. John River

/i

St. Lawrence River:

Nutrient pollution and the impacts of toxic
and nuisance algae; biodiversity loss,
including loss of coastal wetlands;
contaminated sediment and toxic
chemicals.

Wolastoq/Saint John River:
Nutrient pollution and the
impacts of toxic and nuisance algae.

Lake Simcoe:
Nutrient pollution and the impacts of toxic
and nuisance algae.

Great Lakes:

Toxic and nuisance algae caused by nutrient
pollution; contaminated and degraded Areas of
Concern; Great Lakes coastal wetlands and
nearshore health is under threat due to the
impacts of climate change, other stressors
including toxic chemicals.



GREAT LAKES FRESHWATER
ECOSYSTEM INITIATIVE

PROGRAM PRIORITIES

Restore water quality and ecosystem health in Great Lakes Areas
of Concern (AOCs)

Prevent toxic & nuisance algae

Restore & protect critically important coastal areas, including wetlands

Reduce releases of harmful chemicals

Support community-based science

Increase participation of Indigenous Peoples in governance, stewardship, and monitoring

N OO O AW -

Advance Great Lakes governance, accountability, and reporting mechanisms



OBJECTIVES -
PROTECTING & RESTORING COASTAL AREAS

Great Lakes Nearshore Areas

To support and promote local level action to enhance water quality and ecosystem health in nearshore areas
experiencing high cumulative stress and/or areas with high ecological value under threat from impaired coastal
processes

Great Lakes Coastal Wetlands

To increase the resilience of coastal wetlands to climate-related risks and impacts and other stressors by
engaging Canadians in projects that will result in tangible and measurable conservation benefits




COASTAL AREAS FUNDING STREAM -TO DATE

19 projects funded valued at $17 million
= 11 projects under Nearshore
= 8 projects under Coastal Wetlands

These projects will enhance:
* Water quality
* Ecosystem health

e Coastal resilience




Restoring and
Protecting

Developing and Evaluating Nature-based
Solutions to Protect and Stabilize \‘
Coastlines in the Upper St. Lawrence Rive

f Coastal
Ny

Green Ribbon Chafnpion
Shoreline Restoration Program

Restoring Balance:

Port Hope Nearshore ﬁ;
Revitalization Prolect)/f?ﬁd

Southern Lake Huron Coastal Action
Plan: Restoring Natural Sediment

Transport Pathways Building Resilience at A

Burlington Beach - Shoreline , ¥
O Protection and Ecological
Restoration

Vittoria Dam
Decommissioning
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Coastal Resilience Action Plan
for the Long Point Littoral Cell
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Nearshore
Areas

Restoring and Protecting Coastal Areas:
Nearshore

© 2024 Project
A 2025 Project
[ 1Priority Nearshore Area

Assessing Nature-based Solutions to
Restore Coastal Processes around the

Bridging the|Gap: A

Restoration and Coastal
Stabilization Project

Regional Approach to

Coastal Resi
Western Lake
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Ontario
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Graham-Creek-Jetties-and-Revitalization
of Bond Head Beach
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Ajax Nearshore
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\ Leveraging Big Data to Connect
Watershed Plans to Nearshore Lake

Health: Rouge River Case Study
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Restoring and K&
Protecting AN
S Validating the use of the Resilience Index to classify the ecological
Coa Sta l S resilience of coastal marshes in eastern and northern Georgian Bay to

: climate-induced extremes in water-level fluctuations
Wetlands
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Improving Climate Resilience of P M@ % #
Lynde Shores Coastal Wetlands gy : ! o
Improving the Climate Resilience
~ of Oshawa Second Marsh
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5 Restoring and Protecting Coastal Areas:
& /. McLean Wetland Rehabilitation Coastal Wetlands

% <o S Hillman MarsH‘WetIand O 2024 Project

N
Restoration and Climate A /\ 2025 Project
- Adaption Plan

Resilience of St./Luke's Marsh

/
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' Restoring Wetlands to the
Lower Thames River-and
Lake St. Clair Floodplains

0 20 40 Kilometers | Geographic Scope
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FUNDING DETAILS

Project Funding
* Minimum =$100,000 ; Maximum = approx. $3 M
* Requested funding should be aligned with the scope and scale of the project

e Support for multi-year projects (minimum 2 years, up to 4 years)

Eligible Applicants

Conservation Authorities

Indigenous organizations, governments, individuals, boards, commissions, communities,
associations, and authorifies

Canadian municipal and local governments

Canadian not-for-profit organizations

Canadian research, academic, and educational institutions
Canadian local organizations




FUNDING DETAILS

Eligible Project Expenses

Human resources, including salaries and
benefits

Management and professional services
Travel

Material and supplies

Printing, production and distribution costs
Rental of equipment and capital assets
Vehicle rental and operating costs
Contractors, in support of program activities
Overhead (reasonable share)

GST/HST that is not reimbursable by CRA and
PST not reimbursable by the provinces

Ineligible Project Expenses

Land acquisitions
Purchases of any vehicle or capital assets
Any expenses for a project required by law,

regulation or policy

Expenses for work that takes place on federal
land or in a Provincial Park or conservation
reserve
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ACTION: Restore coastal processes to
allow unrestricted movement of sediment

Projects may include (but are not limited to):

* Removal or modification of littoral barriers to
re-establish or increase sediment transport

 Conducting sand bypass activities to restore
coastal processes

e Removal or modification of man-made or
engineered structures preventing natural
erosion




ACTION: Implement nature-based
solutions to remediate altered shorelines
and nearshore areas

Projects may include (but are not limited to):

* Softening hardened shorelines
* |nstallation of submerged breakwaters, reefs
or other structures to reduce the impacts of

wave energy

e Stabilizing and naturalizing shorelines



ACTION: Restore tributary connectivity
between watersheds and the nearshore

Projects may include (but are not limited to):
* Full or partial removal of first barriers/dams

* Activities to establish by-pass channels
around dams or other man-made barriers

* Alteration of existing dams to restore fluvial
processes, improve water quality or enhance
fish passage



SCIENCE: To advance innovative
nearshore approaches or technologies

Projects may include (but are not limited to):

* Improve understanding of nearshore sediment
dynamics;

* Advance understanding of nearshore water
quality and ecosystem health to support
future assessments of nearshore waters; and

 Supportintegration and visualization of
stressor data



ENGAGEMENT: Improving local community
engagement for decision-making on
implementation and assessment

Action projects supported by
strategic engagement with
local communities for work
planning, implementation, and
decision-making toward
restoring critically important
nearshore areas
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Projects that PROTECT
coastal wetlands from
extreme and prolonged lake-
level changes, storm events,
and thermal changes




Projects that REDUCE
WETLAND SENSITIVITY to
climate-related impacts by
Improving various aspects
of wetland function,
Integrity, and diversity of
the wetland plant
communities and species




Projects that INCREASE
THE ADAPTIVE CAPACITY
of a wetland’s ability to
adjust, cope, and persist
under changing climatic
conditions




Projects that ADVANCE
Innovative, transferable,
and sustainable climate
change adaptation and

restoration approaches
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Evaluation Criteria

Project Feasibility/Likelihood of
Success

Additional Benefits

Value of Money

27



Thank You! ﬁ

Nearshore Projects:
Jody.McKenna@cwa-aec.gc.ca

Coastal Wetland Projects:
Anders.Holder@cwa-aec.gc.ca

I*I Canada Agence de 'eau
Water Agency du Canada
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Project Highlights
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Georgian Bay

 Eastern arm of Lake Huron (15,000
km?), and includes the world’s
largest freshwater archipelago

* There are thousands of coastal
marshes along eastern and northern
shoreline

* High biodiversity (Georgian Bay Biosphere):

* 840 native plant species

170 types of breeding birds

* 44 mammal species

34 reptiles & amphibians

Only self-reproducing GL muskellunge
trophy fishery




Unlike other Great Lakes coastal marshes:

* Most coastal marshes in Georgian Bay are located on the Canadian Shield and not road

accessible, which limits wetland development
* Minimal effect of human activities but highly sensitive to WL fluctuations of Lake Huron

* Pattern of WL fluctuations have
varied in response to climate change
* WL varied by >1.0 m during 8-y cycles

' (1918-1998)

* From 1999 to 2013, WL variation was
~ kept within 50 cm and mean annual
= WLswere all below the LT mean
; « Between 2015 to 2024, mean WL
— have been above LT mean

- * Expect WLs in the next 8 -year cycle
to be relatively low




Effect of WL on wetland vegetation:

* From 1999 t0 2013 (14 y), low WL allowed terrestrial species to invade former aquatic habitat
* With increased WL in 2014, terrestrial species began to die, but many trees remained standing —
forming the novel Dead Tree Zone (DTZ)

* When WL rose above LT mean (2016-2022), DTZ appeared to block
movement of fish into areas occupied by aquatic vegetation (known
to be good fish habitat in previous surveys when WL were low)

* RESEARCH QUESTIONS:

1. Is community dynamics of coastal marshes sensitive to WL

changes?

2. Are some wetlands more resilient than others to such WL

disturbances?




Q1: Is community dynamics of coastal marshes sensitive to WL changes?

Midwood and Chow-Fraser (2012) surveyed the plant and fish communities of 15

coastal wetlands in southeastern GB ~4-6 y following decline in WL and again 9 years

following the decline:

* Qverthatinterval, meadow vegetation had increased, dense floating vegetation had
expanded, open water had became reduced

* Overall there was less aquatic habitat, especially submersed aquatic vegetation (SAV)
* Modified habitat structure was associated with a less diverse fish community, favouring
dominance of pumpkinseeds

* We lost some fish species that require more open-water habitat (Largemouth Bass,
Blackchin shiners)
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Q2: Are some wetlands more resilient than others to such WL disturbances?

Unravelling the
mystery of o (s i
disappearing e e =
age-0 muskies
from
southeastern
Georgian Bay

’
~ .y . s T ¥
.' .

Dan Weller, PhD
2014-2018
PhD (McMaster U)

John Paul Leblanc,
2010-2014
PhD (McMaster U)




Young muskies live in coastal marshes BPWEY " SWhatare the habitat
during their first few years of life S35 THGEE TN SN reqUIrements of the YOY
B & s -muskies?

Exhibit high site fidelity
in Georgian Bay



Eggs are broadcast i — | YOY are found near
| within emergent A0 = & spawning site;
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*“They appear to require a structurally diverse habitat
o Macrophytes occupying the water column, and open water to move between plants
o Suitable preferred prey (i.e. fusiform shape fish like minnows and shiners)



1981: OMNR biologists seined 102 sites in Severn In 2012, 2021 and 2024, the Chow-Fraser lab resurveyed
(red dots)

e

Craig & Black 1986




What can explain this disappearance?

Habitat structure of sites in 2012 was different from thatin 1981 due to

change in WL conditions:
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* The slopesin 1981 (high
water) were generally
steeper than those in 2012

* These conditions supported
more suitable vegetation
structure for YOY muskies
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Muskies v\'iere_ spawning
(Leblanc & Chow-Fraser 2017)
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" O Northern GB
‘ RS ‘ There were musky and B

pike YOY (congeners)

o/ ..

Since both regions were sampled during low water-level
regime (2012-2013), there must be regional differences
in how coastal marshes respond to WL disturbances

»
~
»

NGB 2012 & 2013 Fish
No YOY Esocid
® YOY Musky
YOY Pike

Severn Sound

-

Muskies were spawning
(OMNR Spring Musky Index

Netting surveys)
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Development of the Index of Nursery Habitat Suitability (INHS)

Leblanc and Chow-Fraser (2017) used observations of site morphometry, fish
and plant communities in northern GB during 2012 and 2013 surveys, and those
conducted in Severn Sound in 1981.

Proportion of
Yellow perch

Proportion of
Cyprinids

Fish Species
Richness

Biovolume

Substrate
Slope

YOY present YOY not present

. 1.0 1
Low proportions 09 A
0.8 -
©0.7 -
20.6 -
High proportions 0 0.5 -
04 -
£03 -
0.2 -

High species richness 0 ] | |

Intermediate vegetation density (30-70%)

Ideal slope of 3-7 degrees



Development of the Index of Nursery Habitat Suitability (INHS)

Leblanc and Chow-Fraser (2017) used observations of site morphometry, fish
and plant communities in northern GB during 2012 and 2013 surveys, and those
conducted in Severn Sound in 1981.

Proportion of
Yellow perch

Proportion of
Cyprinids

Fish Species
Richness

Biovolume

Substrate
Slope

Low proportions

High proportions Require field surveys to
be conducted (costly)

High speciesrichness

Intermediate vegetation density (30-70%) Could be estimated
from digital elevation

models in GIS (slope,
depth, exposure)

Ideal slope of 3-7 degrees



Creation of the Resilience Index (RI) (Weller and Chow-Fraser 2019)

J.D. Weller and P. Chow-Fraser

1 TR
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Depth (m)
g % shoreline
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Fig. 3. Habitat suitability curves (HSCs; solid line) bounded by 95% confidence

interv al (dashed lines) for hydrogeomorphic va

riables associated with musk-

ellunge nursery sites. A 2-parameter Weibull probability density functions was
fitted to the data from northern Georgian Bay sites under low lake levels
(n = 16). The HSC is the probability density function rescaled to values of 0-1.

RI

* Using the INHS of Leblanc and Chow-
Fraser (2017), Weller and Chow-Fraser
created the Resilience Index (RI)
based only on geomorphic variables

* Rl can be used as a screening tool by
managers to identify resilient sites that
can be targeted for field surveys

Does it work?

* The Rl scores for wetlands in northern
GB were all significantly higher than
those in southern GB

Regional application?

* |n addition, we calculated the
Vulnerability Index (VI), composite
score of a region that confers a
measure of regional vulnerability to WL



Vulnerability Index Scores

T s e % DTZ =-4.33 + 14(VI) a Taf*enac Bay.
15 - r2=0.569 = Pointe Au Baril

F(1, 16)=19.47 P=0.0004 « X ® Franklin Island

x Severn Sound

£33 Management Priorities
Vulnerability Index

% Areal cover of dead trees

Weller and Chow-Fraser 2019

Areal Extent of Dead Tree Zone

Tadenac Bay Pointe au Baril Franklin Island g
4

0.2 0.4 0.6 0.8 1.0

Vulnerability Index Score

Period 1

Across northern and eastern Georgian Bay, the VI
(regionally) and the RI (at site level) appear to be
useful for estimating degree to which wetland plant
communities are affected by changing WL regimes,
and by implication, the fish communities.

Period 2

B Floating vegataton W Rupasinghe and Chow-Fraser 2024




Resilience Index Scores

Least resilient Most resilient

These wetlands are not vulnerable
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Of the 45 wetlands
surveyed between 2024
and 2026, 28 are
associated with Rl scores
calculated by Weller and
Chow-Fraser (2019)

Rl scores are difficult to
calculate without digital
elevation model
Derivation of simplified
metrics could increase
number of wetlands

Two regions with Rl scores
have not been sampled:
French River and Naiscoot
River and may be sampled
in 2027 (if necessary)




F|e|_d WOrk' All sites monitored for water chemistry and nutrients in open water;
12 quadrats/wetland

R

Presence of all freshwater turtles and fish recorded in each wetland; voucher photos of
fish taxa taken and in 2024-25 only, collected underwater videos of fish communities.
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Total satellite area acquired:

SNV B McGregor and
D : Strawberry Island: 17,355 ha

Beaverstone: 2,637 ha
Key River: 5,036 ha
Pointe au Baril: 6,347 ha
= Franklin Island: 2,503 ha
Sans Souci: 2,768 ha

Wah Wah Taysee &
Twelve Mile 6,844 ha

All wetlands surveyed
have also been
mapped with drones

Quarry Island to
Go Home Bay: 9,851 ha

Hog to Musky Bay: 3,300 ha




Future work: 2026 -2028

* Calculate Similiarity Index scores for all fish and
plant communities in as many wetlands as
possible (~30) to test the relationship between
Sl and Rl scores

* Develop simple metrics of wetland vulnerability

| * Use drone and satellite images to delineate

vegetation communities

* Supervise/conduct change detection of
vegetation classes using acquired satellite
images

* Determine how DTZ in regions with different VI
scores are recovering after WL have returned to
near long-term means




Expected Outcome of Project:

« Validate use of Resilience Index to classify
degree of wetland vulnerability to WL
disturbances in GB

« Develop simpler metrics to the Rl that will not

require use of high-resolution DEM
o Simplified calculation of mean slope and fetch
« Metrics of human activities (cottages, docks within 500
m of wetlands)
* Proximity of site to other wetlands (source populations)

« Determine vegetation classes that are most
affected by long-term WL disturbances via
change detection of satellite images

Benefits to Management:

« Agencies can use simple metrics to screen for
high-resilience sites for field surveys and to
include as priorities for acquisition or restoration
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C & NORTH SHORE

I*I Canada Agence de |'eau
Water Agency  du Canada

RESILIENCE

Coastal Resilience Action Plan for the

Port Glasgow to Long Point Littoral Cell
September 15, 2026

Pete Zuzek, MES, CFM, P.Geo.
Sarah Bod, B.Sc., M.Sc.




g ital Littoral Cell from Port Glasgow to Long Point

Littoral Cell Updrift Area

" A region of coast that defines the supply The portion of a littoral cell that features
of sand and pebbles, the direction it moves a natural background erosion rate and
along the coast, and the area of generates sediment from erosion and

deposition (accumulation). river inputs

Divergent Node Downdrift Depositional Area
A boundary between two adjacent cells, The stable or accreting area of the cell
where sediment moves in opposite due to a positive supply of sediment from
directions the updrift area.

DIVERGENT S ' #Turkey Point
NODE - Port T Per -

Stanley Port Port Rowan,
Burwell N

Long Point

UPDRIFT AREA

5 KEY MESSAGE

¢ Additional technical information is required to understand the LAKE ERIE St Publichod:
pathways and rates of sediment movement in the littoral cell FZE 2% 5025'




-l Today, Most of the Spit
Is Eroding. Why?
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il Long Point Company from
1964 to 2020

Map Extent
e —
Q 1964 aerial provided by Norfolk County 0
Lake Erie 2020 aerial provided by CWS | l I m
p.57



© @& NORTH SHORE i :
S B Original (5|m.ple)
Hypothesis

* The sand spit is starved of the sediment it requires to grow due to
harbour construction to the west

* Since 1951, Long Point has lost 600 hectares of coastal wetlands,
dunes, and beach habitat

| 57 ha of Coastal
Habitat Lost

* This represents 10% of the spit area

Total Habitat Area Loss and Gain 1951-2020

Marsh 42%, 3,109

Marsh and Shallow Water - SUTRON Vi ‘ il
Sand Barren and Dune

Woodland

Sand Barren and Dune Swamp
Shoreline

Forest

Shoreline

Meadow
Cultivated
Shoreline SRR,
Constructed
Thicket | <1%

2,000 3,000
Area (ha)
p.58 e
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1)~ RESILIENCE

SEDIMENT BUDGET AND NUMERICAL
MODELLING TO UNDERSTAND
SEDIMENT DYNAMICS

iment (m3 =) To Nav. Channel Residual Volume

e == Erosion Input Bypassing I celiLoss
0 : = Large Cobbles & Boulders == To Beach B ceii Batance
LONDON 132 \THAMES CENTRE| SOCTHINEST [N RIS GR RS B celt Gain

Downdrift Sand
Fines Offshore
To Fillet Beach

NORFOLK
COUNTY

SOUTHWEST
MIDDLESEX

DUTTON/DUNWICH

WEST ELGIN

Direction of
Sediment
Transport

Sediment
Budget
Cells

p.59
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RESILIENCE Littoral Cell

Sediment Budget: The sediment budget quantifies all the sediment sources, transport pathways for sand, and depositional sinks within the boundaries of the Port Glasgow

to Long Point littoral cell. When the sediment sources equal the sediment sinks, the budget balances, and there is confidence in the sediment pathways.

the sediment sources, transport pathways, and sinks for the Port Glasgow to Long Point littoral cell.
; ‘ 7 Sediment Sources & Sediment Sinks
@ Watershed tributaries N o Deposition in fillet beaches
@ Bluff erosion : o Offshore sand losses
@ Nearshore downcutting ' (still under investigation)

= S .
@ Shoreline erosion ; ° Deposition in shoal

A% haowet’|
S5 counry

LONG POINT

— 998000

Residual Sand Volume (m3/year) Sand Pathway (m3/year) Sand from Watershed Tributaries
GLZZ%LW [ Deposition in Fillet Beach Sand Source Port Glasgow to Port Stanley @ m
I Deposition in Shoal Sand Sink Port Stanley to Port Bruce The sediment budget predicts ~1.5 million cubic

@8 Sand Emded ;rom E'Uﬁs ; gownd”ﬁ Sand EO” gmce |t|0 P;“ B““N‘;” metres of sand are deposited in the shoal at the tip
- i # i X
. Sand Eroded from Nearshore ypassing Sand ort Burwell to Big Cree of Long Point every year, on average.

@ Balanced Nearshore Cell
Offshore Losses*™*

" Sediment Budget Notes:
Rogers Centre in Toronto has as g8 *The amount of sand naturally bypassing the harbours is still under investigation with the numerical modelling tools.
opproximcfely volume of 1.6 million & A **Sediment losses at the harbours due to offshore currents is being investigated with the numerical modelling tools.

cubic metres with the roof closed. §

| Canada Agence de l'eau
Water Agency  du Canada
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RESILIENCE §and.50t.1rces
and Sinks in Littoral Cell

e Sources: tributaries, gullies, eroding bluffs and nearshore, Long Point erosion
* 1,650,000 m3/yr

* Sinks: harbour fillet beaches and shoal at the tip of Long Point
. 1 540 OOO m3/yr (does not mclude modellmg of offshore losses)

20% Silt

p.62



€@ NORTH SHORE Lake Substrate Mapping

RESILIENCE

For Harbour Bypassing Analysis

oo

: b % Sand, S¢
Q'\ b ‘k&; 10 ’; :

e Sand (SS)

* Exposed Glacial Sediment (EGS)

* Glacial sediment with patches of silt, sand, pebbles, and
cobbles (GSP):

p.63

1t with Patches of Silt/
sobbles P




Port
Burwell
Lake
Bottom

Type

p.64

2025 Survey
SONAR Track

Substrate Type, Code
Sand, SS

Silt and Clay (mud), SC

Glacial Sediment with Patches of Silt/
Sand/Pebbles/Cobbles, GSP

Exposed Glacial Sediment, EGS

Substrate mapping uses 50% transparency.

Port Burwell Bottom Substrate, August 2025 [\, e 20000 £sa sentiet suetie : @ &> NORTH SHORE
DRAFT . =<
W= RESILIENCE

North Shore Resilience Study




S Longshore Sediment
Transport Moves Sand to East

Conceptual Diagram of Sand Saielliie. Image of Sediment
Transport by Waves and Currents Moving Along Coast

T RARY;
R oR
{'OXFORDE ”3“'-'-.5?5,’5‘3

sUlr IONE

OUTHWOLDJ

& \ ~"‘ '3

LA ESNE RAE

BREAKING WAVE

Wave Crest

Wave Trough

p.65
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RESILIENCE

Requires a beach profile to

10 m depth

Hourly waves and water

levels
Sediment grain size

East, west, and net
longshore sediment
transport calculated

LITPACK Longshore
Sediment Transport

300

: Lake Level (CD)

LST due to
currents from
wave breaking

400 500 600 700 800 960 1000

____Time Step: 1/1/2001 01.00:00

Waves break
on sand bars




C @ NORTH SHORE Average Annual Longshore Sediment Transport (m3/y)

— 4

Y= RESILIENCE from Port Glasgow to Long Point

- P ot Glasgow Port Stanley - Port Bruce

e Port Burwell O Net LST (m3/y) g CUM. Sand Supply

1,600,000

[}
1
Bluff Section Proximal ! Central

e Sand supply
from bluff
erosion and
tributaries

1,200,000

1,000,000

800,000

Net LST (m3/y)

* Net LST to

600,000

400,000

200,000

the east

@
0 i L

60,000 80,000 100,000 120,000 140,000

Distance from Port Glasgow (m)




gLl Harbour Bypassing Model
at Port Stanley

RESILIENCE

* Multi-year simulations

* Rates of transport at each
transect compared

* Bypassing estimated for
transect 4
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Residual Sand Volume (m3/year) Sand Pathway (m3/year) Sand from Watershed Tributaries
Sand from Watershed

[\‘“‘l Deposition in Fillet Beach Sand Source Port Glasgow to Port Stanley A Tributaries
B Deposition in Shoal Sand Sink Port Stanley to Port Bruce oy (conceptual pathways)
@ sand Eroded from Bluffs Downdrift Sand Port Bruce to Port Burwell ) j fr; é
[:] Sand Eroded from Nearshore Bypassing Sand* Port Burwell to Big Creek | ;
@ Balanced Nearshore Cell

Offshore Losses**

Deposition . Sand Eroded (f
in Fillet Beach from Bluffs | 1%

|

Sand Eroded
—=& from Nearshore &

<Pon

Burwell

ﬂgmoo & 540002,
N

|

Assumes 100%
Bypassing*

Assumes 100%
Bypassing*

Notes:
Preliminary Sediment Budget: Port Bruce (Recent Past, Last ~50 Years) | joune sssumes 100 % ofpeesno, N —
>, | €& NORTH SHORE

**Offshore losses to be assessed with numerical modelling

T =
M Y RESILIENCE
Background - Esri World Imagery Basemap

DRAFT North Shore Resilience Study
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Residual Sand Volume (m3/year) Sand Pathway (m3/year) Sand from Watershed Tributaries ’J[ \ - e Sand f - Wt - hod f} < ~n Q7
LB and from Watershe ) :

[ Deposition in Fillet Beach Sand Source Port Glasgow to Port Stanley 4 Thilaros Z
B Deposition in Shoal Sand Sink Port Stanley to Port Bruce (conceptual pathways) £

@ sand Eroded from Bluffs Downdrift Sand Port Bruce to Port Burwell
[:] Sand Eroded from Nearshore Bypassing Sand* Port Burwell to Big Creek
@ Balanced Nearshore Cell

() Offshore Losses**

/, 5 , Dgposition : : Sand Eroded
‘ N in Fillet Beach from Bluffs

247000,

-80000;
R . | | Sand Eroded
= L = gl » o

& from Nearshore & @
" - SN e !Bruce

. 2000

-92000

Assumes 100%
Bypassing*

Notes:
Preliminary Sediment Budget: Port Bruce (Recent Past, Last ~50 Years) Pk o iucnimeiberf i i .
y numerical modelling in-progress). Rate to be refined. ~
**Offshore losses to be assessed with numerical modelling 0 1 2 W £%| @ Q NORTH SHDRE
(in-progress). 1 | | | km \4\

RESILIENCE

Background - Esri World Imagery Basemap

North Shore Resilience Study

DRAFT




Sand from Watershed Residual Sand Volume (m3/year) Sand Pathway (m3/year) Sand from Watershed Tributaries
Tributaries [ Deposition in Fillet Beach Sand Source Port Glasgow to Port Stanley
(conceptual pathways) - Deposition in Shoal Sand Sink Port Stanley to Port Bruce
@ sand Eroded from Bluffs Downdrift Sand Port Bruce to Port Burwell
[:] Sand Eroded from Nearshore Bypassing Sand* Port Burwell to Big Creek
@B Balanced Nearshore Cell

Deposition - Offshore Losses**

1‘»—3 in Fillet Beach
; J

£
| {
Port

_Burwell,
ﬁg 1000 ! 540005

 Sand Eroded
from Nearshore

Sand Eroded
370000, from Bluffs

-352000

Assumes 75%
Bypassing —— 998,000

Notes:
Preliminary Sediment Budget: Port Burwell (Recent Past, Last ~50 Years)  |ouypesng ohme sesunes 100 posnd,

) €& NORTH SHORE
**Offshore losses to be assessed with numerical modelling L \;
e ey RESILIENCE

g Background - Esri World Imagery Basemap
DRAFT North Shore Resilience Study




[ributaries

ort Stanley
rt Bruce
Burwell
| Creek

Notes:
Preliminary Sediment Budget: Port Burwell (Recent Past, Last ~50 Yea (Pl mogbting lsprogress], Fataio ha rofins
;‘OffshcreI \zjsjegllogbe :ssZssed)w:h (nutmé:icalfmo:elling BA / & @ NORTH SHURE
in-progress). -
W= RESILIENCE

ili, Background - Esri World Imagery Basemap
DRAFT North Shore Resilience Study




Residual Sand Volume (m3/year) Sand Pathway (m3/year) Sand from Watershed Tributaries
[ Deposition in Fillet Beach Sand Source Port Glasgow to Port Stanley

- Deposition in Shoal Sand Sink Port Stanley to Port Bruce
@B sand Eroded from Bluffs Downdrift Sand Port Bruce to Port Burwell
[j Sand Eroded from Nearshore Bypassing Sand* Port Burwell to Big Creek
@ Balanced Nearshore Cell

() Offshore Losses**

Sand Eroded
from Shoreline

Sand Eroded
- from Nearshore &

-15600! .

0 998,000 ‘ R

Deposition
in Shoal

Notes:

Preliminary Sediment Budget: Long Point (Recent Past, Last ~50 Years)  |olopesng foume sesumes 100 i osnd,
("Offshcrel \ossde:logbe :ssZssed)w:h trm‘m:ricalfmo:elling £ @ @' NORTH SHORE
| W< RESILIENCE

ili Background - Esri World Imagery Basemap
DRAFT North Shore Resilience Study
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e Sediment Budget
Key Findings

Sediment budget balances

Erosion is a natural
processes in the bluff region

Harbours disrupt the natural
flow of sand and pebbles
along the coast/cell

~50% of the erosion at Long
Point can be attributed to
the sediment deficit created
by the updrift harbours

Long_Point Sand Spit Erosion Factors

Proximal End of Spit Attached
to Eroding Bluffs at Cove Rd.

Sediment Deficit

Due to Harbours Distal End of Spit Growing

into Deep Water (ie. >50m)

Climate Change Impacts
(Reduced ice cover, higher lake
Secondary Erosion Factors levels, erosive storms, and higher
» Shoreline hardening of sand spit rates of sediment transport)
» Beach management (bulldozing)
« Introduction of non-native beachgrass



o+ gl Proximal End of Spit is
Attached to Eroding Bluffs

* The eroding bluffs and barrier
beaches are an integrated

physical system
@

* As long as the bluffs erode, the |I§
. ( Bluffs west of Big Creek
spit from Cove Road to the 1Y\ \have e;"ffﬁ%“;& 300m
[ AT N
Causeway will erode

:F}&» MBS

- E T —— 2020 Waterline
i —— 2020 Top of Bluff

Approximate bluff erosion
from 1926 to 2020

p.75



S NORTH AlERE Overall Length and
Growth into Deep Water

RESILIENCE

e Sand spit is growing into 60 m of water today
* 6,000 years ago, growing into 15 m of water

S NPT B ST SR AT AL R ; T ‘ “" PORTMAITLAND ®
\ s ] g - -8 [ ]

S

prior to formation —
of sand spit Existing
R contours

&
 PORTBURWELL %
0 o

PORT ROWAN
(]

Approximate 0;000_,
Linits of Spit T

Erosion of
Tip = 340 m

LAKE ERIE

5 ha of Coastal
Habitat Lost

Legend
— Existing Long Point Contours

—— Post-glacial Contours

Monthly Mean WL = 174.42 m IGLD'85

p.76



C & NORTH SHORE

) RESILIENCE Climate Change Impacts h

* Higher lake levels leads to more dune erosion and overwash
e Reduction in winter ice cover leads to more storms and higher rates of LST

TR NS
o, '.'.r._\\\\\"}:v\{\ '{?‘ \.\
SRR
NN )

Annual average lake level (m)

Measured . 2.0°C 2:5°C
(1918-2020) nge in global mean temperature

(30 year sequences)

Current Speed (m/s)  Current Speed (m/s)

.U.“l-ﬂ,] 0.00-0.10
Wou-o2 t011-020

0.21-0.3 1 0.21-030

HHH

-04 t 0.31-0.40

VA

-0.5 0.41-0.50

by

0.51 -0.60
0.61-0.70
-0.80
-0.90
0.91 - 1.00

1.01-1.80

Lake Erie Storm from 2008 copleiby DL ‘ @@7 NORTH SHORE
RESILIENCE

Percent Increase in Winter Wave Energy (oS eline




Yo

il Secondary Factors Contribute
to Erosion of the Long Point Spit

* Shoreline hardening

* Bulldozers are part of the
beach management strategy

* Introduction of non-native
beachgrass, which is not
good at building dunes

p.78



(@4 O - e - .
re ',123.[*.'53'32“‘ Significant Habitat Losses Will
Continue in the Future for Status Quo
* Recent projections (Zuzek Inc., T SRR SERESEENN corario 8 for each
2024) suggest another 600 to 900 | | B o2 ot o it e

hectares of Long Point will
disappear in the next 100-years

Total Future Habitat Area Lost - Scenario A
Marsh and Shallow Water
Sand Barren and Dune
Swamp
Woodland
Meadow
Shoreline

Forest

Savanna

-800 -700 - 0 -400 -300 -200
Area (ha)

(Long Point Unit only)

* 83 ha lost marsh and shallow water « 4 ha lost meadow H
» 67 ha lost sand barren and dune  * 1 ha lost swamp |
* 10 ha lost woodland * 1 ha lost savanna

Marsh and Shallow Water

Sand Barren and Dune

Swamp

Woodland
Meadow
Shoreline
Forest
Savanna
-800 -700 -600 -500 -400
Area (ha)

p.79
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NEXT STEP — IMPLEMENT THE
RESILIENCE ACTION PLAN

Step 1
BASELINE ASSESSMENT
AND VULNERABILITY

o 4 " RESILIENCE |1} Step 2

8 | EVALUATE oUTCOMES |55 BRI LI & P AN DEVELOPMENT |2
‘ AND ADAPT ~ PLAN ]

Step 3
TAKE ACTION AND
IMPLEMENT PROJECTS

p.80



C & NORTH SHORE Actions to

) RESILIENCE

Save Long Point

* Fundraising for Phase 2

* Projects include:

Continued beach and dune restoration throughout the littoral cell

Evaluation of innovative dredging technology and beneficial re-use
for beach nourishment projects

Sediment bypassing strategy for the harbours
Erosion mitigation plan for Cove Road to the Causeway
Bay sedimentation and potential re-alignment of Big Creek

CUTTER SUCTION DREDGER
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RESILIENCE

Questions and Discussion

p.82



Health break

(10 minutes)

Up next:

Hillman Marsh Wetland Restoration and Climate
Adaptation Plan — by Seth Logan, SJL Engineering Inc.

Leveraging Big Data to Connect Watershed Plans to
Nearshore Lake Health — by Krista Chomicki, TRCA

Q&A discussion and upcoming Symposium



| HILLMAN MARSH WETLAND
21 RESTORATION & CLIMATE
ADAPTATION PLAN

GREAT LAKES, GREATER INSIGHTS WEBINAR:
DATA & MODELLING IN ACTION
September 21, 2026

Seth Logan, PEng.!

ENGINEERING D H l Zuzek nc.

ONE WORLD
Resolution
B Studio ‘B‘GH

I * Canada Agence de I'eau

Essex Region Conservation Water Agency ~ du Canada

the for life
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Hillman Marsh - 2026







Why Does this Matter?

= Reduced protection for
communities,
infrastructure and high-
value farmland

Declining ecological
health and ecosystem
services

Loss of habitat for

o f = = Declining migratory birds and
frequently propagates it ecological aquatic species at risk
Exposed into the marsh health
infrastructure \ Loss of natural coastal
= 9% | ,‘ resilience and wetland
DL e " function
e

Alteration of natural
sediment transport
pathways and coastal
processes

Longshore transport >~
disrupted

Hillman Marsh - September 15%, 2025 | 90



WHAT CAN WE DO ABOUT IT?

HILLMAN MARSH WETLAND RESTORATION AND CLIMATE ADAPTATION PLAN:

Hillman Marsh Restoration

Concept A (Draft)

FIXED OUTLET, HIGH CRESTED
BARRIER BEACH, AND WETLAND
RESTORATION

LEGEND

Artificial hardpoint, parking
0 &= garea and non-motorized

EXISTING fauneh

- CELL Avrtificial hardpoint, parking
EXISTING % / Construction phasing to @ = area and non-motorized

s be determined in the future
CELL - )

launch
O = Dike re-enforcement
@ /> Permanent outlet with rock
e @ Buried rock berm
e New pocket beach
@ New barrier beach

HILLMAN 4 Design assumes the existing
MARSH \ barrier will eventually erode

Submerged rock shoals

0 pa— prote_ct lake bottom from
erosion and anchor sandy
beaches

Feeder beach (for Wheatle
o { Y

Harbour dredged sediment)

o PPy Habitat islands and training
* structures for river discharge

@ ol Submerged aquatic vegetation

o (:) Potholes (fish refugia)

@ ______ Approximate Average Summer
Lake Level

Sand from existing spit will be
re-located into new permanent
barrier beach

CONCEPT A (draft cross-section)

01 HIGH CRESTED BARRIER BEACH
A / TYPICAL SECTION

Concept Notes:
1. Barrier beach layout from SJL Engineering Inc.
2. Beach orientation, outlet configuration, and
orientation of shoals and islands to be determined in a
final design investigation, supported by numerical

g and ially physical
3. Wetland restoration concepts are desired ‘endpoints’,
that may require improvements in water quality from the
tributaries.

Crest Elevation Refined in Final Design
Phase to Minimize Wave Overtopping

+180m

SHELTERED MARSH LAKE EXPOSURE

+179m

Restored barrier creates
S+178m sheltered conditions necessary S

a_

for submerged aquatic vegetation km G 2022 Airphoto provided by the County of Essex.
77777777777777777777777777777777777 y. B | ; +176.0 m_IGLD'85 (REG. FLOOD LEVEL)
Y #174,
il o s e —r— YLl . i
______ LTS i NS DU v B e U 4
Slfqme{_ged EG:g’;\Q Engineered Barrier Core Sand from Wheatley i
172 uatic design from SJL Engineering Inc. Dredging Program
Hrem Vegetation Bottom (desig e e ) edging Prog
+5m +10m +15m +20m +25m +30m +35m +40m
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Spotter
® RBR

= 2 B

Geotechnical field work (courtesy of BGC - Dec 2024) RBR's (4) and Spotter Buoy after retrieval



WAVE DATA COLLECTION

SEPTEMBER 15T - DECEMBER 171H, 2024
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NUMERICAL MODELLING: LAKE-WIDE HYDRODYNAMIC MODEL

0 17551 Buffalo (map's top right) :
fa) ;
| ~——— Toledo (map's bottom left)
1 %
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NUMERICAL MODELLING: LAKE-WIDE SPECTRAL WAVE MODEL
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JL

4657000 |
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Event # 3 - May 28, 2021

376000 377000 378000 379000 380000 381000

Easting [m]
|
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Current speed [m/s]

NUMERICAL MODELLING: REGIONAL COUPLED WAVE,
HYDRODYNAMIC AND SEDIMENT TRANSPORT MODEL

0.0

1e-05 2e-05 5e-05 0.0001 0.0002 0.0005 0.001

Transport [m3/m/s]

| 96



NUMERICAL MODELLING: 3D PHASE-RESOLVING WAVE MODEL

Calibration Event, September 28, 2024:

Spotter Buoy Time series
(2024-09-25 - Jo=Q-01) At=30.0min 1=30.0min

| “ ol ! x \ ®  Model atlSprmer,
MIKE3 WaveFM ) (A, ==
| * s

s Measured
1o Modelled o

DHI

| WAVES AT SPOTTER BUOY
Hs: ~2.1m

Tp=74s

MWD = ~90 degrees

WL: ~174.7 m IGLD

| 97
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DHI

Bed Elevation {m)

Bed Elevation (m)

NUMERICAL MODELLING:

Event # 2 - May 19, 2020
Barrier Bar response for d50=1.5mm

Bed Evolution att=0.50 h

3
ok
1k
ok
-1
-100 -0 -80 70 60 -50 -40 -30 20
Cross-shore Distance (m)
3 Profile Evolution - P1 - Storm 2 (D50=1.5mm)
T
2 =
1 —
OFFSHORE PARAMETERS
0 Offshore Hs: ~ 2.6m
WS: ~ 10m/s
-1 ' ' ' ‘ l Wf: §r705mBgNEIGLD .
-100 -90 -80 -70 -60 -50 o m -20
. Surge: 0.22m
Cross-shore Distance (m)
t=1h t=3h t=5h t=7h t=9h t=11h t=13h
t=15h t=17h t=19h t=21h t=23h t=25h t=27h
t=29h t=31h t=33h t=35h t=37h t=39h t=41h
t=43h t=45h t=47h t=49h t=51h t=53h t=55h
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DESIGN DEVELOPMENT

Existing Conditions: Concept A (original): Concept B:

| 99




DHI

EVALUATE CONCEPTS USING
NUMERICAL MODELS BASED
ON:

= Wave energy reduction within the
marsh

» Bed shear stress and currents around
rock structures

= Sediment stability and evolution of
beach behind offshore structures

= Wave conditions impacting structures

» Water renewal and circulation within
the marsh

» Performance of phased construction
under funding constraints

= Sensitivity to a changing climate

Northing [m]

Northing [m]

Concept A
202 "‘*V”‘ 0:00

P R R R

Easting [m] i Easting [m] Easting [m] Easting [m]

[ | |
02 03 04 05 06 07 08 09 10 11 12 13 14 15
Hs [m]

Concept A Concept B Concept C Concept D Concept E

0.0 0.1 02 03 04 05 0.6 07 08 0.9 1.0 1.1 1.2
Curent Speed [m/s]

Concept B Concept C Concept D Concept E

Easting [m]




REFERRED CONCEPT:




PREFERRED CONCEPT: FULL TIMELINE

Pre-breaching Post-breaching Phase 1A Phase 1B

Rock Sills
Northern Added & Dike
Marsh Reinforced
Sheltered

4655000

JL

Remaining
. Barrier Beach
Existing \y Collapsed

\ \!
B\ \ Barrier Bar
. \

Northing [m]
4654500

oW First Phase to
iProtect SW Dike

4654000

and Create
Primary Marsh
Restoration

4653500

— - y . . mE
376500 377000 377500 376500 377000 377500 376500 377000 377500 376500 377000 377500y 376500 377000 377500 > 4.0
Easting [m] Easting [m] Easting [m] Easting [m] Easting [m]

Model waves, currents, sediment transport, water renewal:

* 16 modelling scenarios were completed across Phases using coupled SW+HD modelling.

 Simulations assessed both moderate and extreme storm conditions, including 1-, 5-, and scaled
100-year wave events.

* Water levels ranged from annual high conditions (174.5 mIGLD85) to historical high levels (175.6

mIGLD85) and beyond to including future climate change scenarios. | 102
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PHYSICAL MODELLING

DETAILED DESIGN




Detailed
Design

Physical Model Testing
at NRC’s Ocean Coastal
and River Engineering

(OCRE) Laboratory,
Ottawa

I* I National Research  Conseil national de
! Council Canada recherches Canada

Initial Construction of
Preferred Concept:




PHYSICAL MODEL
ANNUAL WAVES AT TYPICAL HiGH WL - FULLY EXPOSED STRUCTURES




PHYSICAL MODEL
100-YR WAVES AT 100-YR WL - FULLY EXPOSED STRUCTURES




PHYSICAL MODEL: STONE STABILITY
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PHYSICAL MODEL: BEACH STABILITY
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PHYSICAL MODEL
10-YR WAVES AT ANNUAL HIGH WL - PLACED BEACH

A “pg
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PHYSICAL MODEL
100-YR WAVES AT 100-YR WL - PLACED BEACH AND EXISTING BARRIER




PHYSICAL MODEL
BEACH MORPHOLOGY - 3D SCANS

Phase 1 - 100-year event: Phase 2 - Typ. (annual) event:
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VS Interim4

(m)
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1.20m S 5 0.20m
© 1.60m
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[ 3.20m

| 0.40m
0.60m

0.80m
1 1.00m
[ 1.20m
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[ 4.00m 3 1.60m
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PHYSICAL MODEL OUTCOMES

= Pre-physical model Class C estimate (all phases) ~ $16.4M

= Post-physical model Class C estimate (all phases) ~ $13.3M

= Physical model cost =$212,000

= Reduction in Class C estimate through physical model optimizations ~ $3M
» Benefit / Cost ratio of 14

Physical model provides added confidence in structural stability,
beach stability and overall performance of design against project
objectives

| 113
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Leveraging Big Data to Connect Watershed
Plans to Nearshore Lake Health:
Rouge River Case Study

Krista Chomicki, Tyler Harrow-Lyle, Aisha Javed

Toronto and Region

Conservation
September 15, 2026 Authority
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The Goal:

Communicate expected impacts that
future development and climate change
will have on nearshore water quality and
ecosystem health to local stakeholders




Why does it matter
for decision making?

Disconnect between the
watershed and the lake

* Recreation

* Drinking water intakes
* “Ownership”

* Co-benefits

It takes a village!

Toronto and Region Conservation Authority 122



RCP4.5 (mid-century)
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Shrestha et al., 2022: Frontiers in Water

RCP8.5 (mid-century)
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Shrestha et al., 2022: Frontiers in Water

Soil & Water SWAT
b Assessment Tool

5N "
'.0:\ ) n‘-.. ",\ 3

NASA - File:ISS-36 Lake Ontario.jpg

> -
S
g

https://frametoframe.ca/icy-waves-break-sunnyside-breakwater-Toronto

Toronto and Region Conservation Authority
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https://commons.wikimedia.org/wiki/File:ISS-36_Lake_Ontario.jpg
https://commons.wikimedia.org/wiki/File:ISS-36_Lake_Ontario.jpg
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Hydrology and Water Quality Model
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Evaporation and
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Adjala-Tosorantia

Soil & Water SWAT
Assessment Tool |

SWAT Input

e DEM, Soil, and Land use /

Humber River Watershed Plan: A
SWAT Subbasin, HRU
and Callbratlon Statlons

e Climate: Precipitation, Temperature, .
Solar radiation, Humidity, Wind |
speed

Calibration and Validation

e Agricultural operation: planting, l
harvesting, fertilizer application SWAT Output

* Point sources: e.g. Water taking « Runoff and groundwater
flow

* River discharge

* Nutrient/sediment yield
* Nutrient/sediment load

Toronto &

e Stormwater Pond, conceptual LIDs

e Observed chemistry data



Climate

* 26 open climate
models

 Statistically and
dynamically
downscaled models

* Bias corrected

* Under climate
scenarios SSP2-4.5 and
potentially SSP5-8.5

Toronto and Region Conservation Authority 126



Dreissenids may be the primary regulator of
phosphorus within the Great Lakes

RESEARCH ARTICLE | ENVIRONMENTAL SCIENCES | @ fFXWinE ®

Benthic invaders control the phosphorus
cycle in the world’s largest freshwater
ecosystem

Jiving Li 8, vadym lanaiev @, Audrey Huff @, 42 , and Sergei Katsev B Authors Info & Affiliations

Edited by David Strayer, Cary Institute of Ecosystem Studies, Ann Arbor, M, and accepted by Editorial Board member Mary E. Power November

19, 2020 (received for review April 29, 2020)




Random Forest

Leveraging Partnerships

to Generate a Lake-Wide
Estimation of Dreissenid
Biomass

Journal of Great Lakes Research 51 (2025) 102652

Contents lists available at ScienceDirect ﬁ
Journal of Great Lakes Research I AG LR

N
o =
ELSEVIER journal homepage: www.elsevier.com/locate/jglr %

Check

Developing the first binational dreissenid mussel biomass map for e
Lake Erie™

g

Tyler J. Harrow-Lyle " @, Ashley K. Elgin"®, Mark D. Rowe “ @, Peter J. Alsip“©,
Lyubov E. Burlakova ““@®, Alexander Y. Karatayev ““®, Megan McCusker ",

Reza Valipour '@, David C. Depew *
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New

Leveraging
Partnerships to
Generate a Lake-Wide
Estimation of
Dreissenid Biomass

Data preprocessing and @ spatial cross-validation split

‘ Model Generation l
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Methods e ﬂ Traditional Methods
Generalized Boosted ‘ * e . Inverse Distance Weighting
Models . .
Generalized Linear _
Models
Random Forest
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Can Cladophora and dreissenid maps be
developed for the area?

Toronto and Region Conservation Authority 131



Generative Artificial Intelligence and Qualitative videography
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“Mussel Vision”: Dreissenid biomass from
underwater video

Step 1: Model Setup and Training

Image Processing:
HSV Image Correction
Image Resize 512 x 512
Colour Space Normalization
[llumination Correction
Reduce Random Visual Noise
Intensity Standardization
Export Tensor Images

UI

Mask
Generation

99% internal

Random validation

Mask Check accuracy

nn-UNet
Architecture
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“Mussel Vision”: Dreissenid biomass from
underwater video

Step 2: Qualitative Video Processing for External Validation

|1} Choose a file X
Look in: I TRCA frame photos for segmentation L| & ﬁF Ed~
VAN
Home 3 _ ~ |
- - X
il . i
Desktop I .
mask 1400_07092020_000] 3783_06022022_0... 3784_06022022_0...
Libraries
TRRC e e | —)
-,,,",~7 on 8 - %z MaSk
Network S— . ' -
3784_06272019_0... 3784_07092020_0... 3784_.09052019_0... 3787_06022022_0... Generation

File name: [1200_07092020_000049 ~| Open |
Files of type: [ A Files () ~| Cancel

Image Processing:

. HSV Image Correction . Reduce Random Visual Noise
. Image Resize 512 x 512 . Intensity Standardization

. Colour Space Normalization Export Tensor Images

. Illumination Correction



“Mussel Vision”: Dreissenid biomass from
underwater video

Step 3: External Validation

Step 2: Qualitative Video
Processing for External
Validation

Step 1: Model Setup and
Training

External Validation
84% accurate

n Authority 135




Generalization Under Pressure:
Correct Identifications Across Diverse Field Scenarios

Origina Annotate Predicted Annotated

(¥4 4 4 p " i ol 7 &




Pixel-Derived Biomass Estimates Fill Gaps in Spatial
: Predictions Across Durham Region
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Making Better Waves: A Hybrid Model That Solves Spectral

Limitations
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Physics defined wave energy and corrections

Physics Defined
Wave Energy

Baseline Waves

Wind Forcing

Dissipation
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Wave Height
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Hybrid Advantage:
Lower Error

Storm sea states are
represented by the 95t
percentile of extremes

The hybrid model performs

well and handles rare, high-
energy events
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Predictive Lake model

* Evaluate the best machine learning
approach to predict nearshore water
quality dynamics under future climate —()-
and development scenarios

* Random forest

Support vector machine
Artificial neural network
Gaussian process regression
Ensemble bagged trees
Ensemble boosted trees /(Q N M

LAKE ONTARIO

ICE COVER

* What is the minimum amount of data
required to feed machine learning
methods?
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Big Data summary (current tally)

D o

16 Organizations 20 big brains ~3,400 >413,000

&=z J

* 9hours Laptop CPU: 72°C
e >1day 2.5 Super computers GPU: 92°C

 5days



Integrated
Watershed
Planning

WHAT IS AWATERSHED?

a that ) y a rive:

What is the Natural Heritage System?

Consists of natural features and arsas,

in

that int.
000, ana Blodisersity and healthy ecosystems.

ENEFITS Inchading wetlands, forests, meadows and

Economic

What is the Water Resource System?
Cangists of groundwater and surface water

What causes flooding?

Rivers naturaily flood with haavy rain or
snowmnelt, but fooding can become 3
problem when buldings and other
sructures ae placed i Nloodplasins.
Chimate change and urbanization can
make flooding worse.

How can salt impact a watershed?

What is stormwater?

Rain and meiting snow rushes off roofs,
sidewalks and parking lots into pipes and
Pous into strwams and baies. Without proper
stoemmater control and trestment, flooding and

" i

poliuted

Benefits of the Urban Forest

Al tsees in a dity coliectively help to remove
pollutants from ar and water, reduce
stormmwater runoft, cool communities,
sdve energy, and improve human health
and well-being,

Lake Ontario

How can agriculture impacta hed?

Agrunueal acess peovide vakuable graenspace and reduce stormmwater,
since precipitation can penetrate the soll On the othes hand, agricudtural
fields hareréul Into waterways a5 excess nutrients
leg. and pestkides. rease e
amoent of sedment in

1Y

4 v‘ b‘t‘..

impacta hed
Since impesvious surfaces (roads. bulldngs, parking lots)
pravent water from penetating into scil, stomemater
rusoff can carry contaminants into wateradys 3nd
increase the boslivood of looding. infrastracture and lind
use development can degrade habital, reducing the quality
and quantity of natural systems and their conmectity.

Surface and Groundwater Interaction

Rain ardd melting snow penetrate the soil
In perencable areas deaining into an aquifer
(ie. groundwater recharge areas).

That groundwater can then discharge at
Springs Into strearms, wetlands or other
vurface water features,
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Upcoming GLFEI Call Recap
and October 215t Symposium



RECAP:

Upcoming GLFEI Call for Applications

Project
funding

¢ Minimum = $100,000;
Maximum = approx. $3 M
Requested funding should be
aligned with the scope and scale of
the project
Support for multi-year projects
(minimum 2 years, up to 4 years)

Eligible
applicants

* Conservation Authorities

 Indigenous organizations,
governments, individuals, boards,
commissions, communities,
associations, and authorities

Canadian municipal and local
governments

Canadian not-for-profit
organizations

Canadian research, academic, and
educational institutions

Canadian local organizations

Eligible
expenses

HR, including salaries and benefits
Management and professional
services

Travel

Material and supplies

Printing, production and distribution
costs

Rental of equipment and capital
assets

Vehicle rental and operating costs
Contractors, in support of program
activities

Overhead (reasonable share)
GST/HST that is not reimbursable by
CRA and PST not reimbursable by
the provinces




2025 Symposium
Highlights

« Held on December 10, 2025

* Nearly 80 people attended the full-day
symposium

 Hosted by the Canada Water Agency

. ol \‘ /"
lrshlps for G\r’e’at':
P AN Y

)

baodué |

Lakes

Partne
€8x

..C Ing
Next: Wednesday, October 21 i

Register here! E



https://www.eventbrite.ca/e/great-lakes-freshwater-ecosystem-initiative-annual-coastal-symposium-tickets-1997147788798

2026 Symposium Objectives

o, FOSTER LEARNING
Q through shared experiences @
and applied examples that
enhance water quality,
ecosystem health, and
coastal resilience

v DEMONSTRATE
*~  EFFECTIVE =
PARTNERSHIPS that
contribute to both scientific
understanding and practical
action in coastal systems

PROMOTE COLLABORATION
by creating space for open
dialogue on resilience principles
and effective approaches to
restoration and adaptation

PROVIDE NETWORKING
OPPORTUNITIES with other
researchers and practitioners
who are working to improve
Great Lakes water quality
and ecosystem health
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Thank you for joining today’s session!

We hope to see you at the Symposium in Burlington on October 21!

Register here!

For questions, please contact Hailey.Adzija@cwa-aec.gc.ca or Sharon.Lam@trca.ca I* \(/;virfgﬁji gency ﬁg%‘::agz Feau
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mailto:Sharon.Lam@trca.ca
https://www.eventbrite.ca/e/great-lakes-freshwater-ecosystem-initiative-annual-coastal-symposium-tickets-1997147788798
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