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ÅLots of potential for carbon storage and 
sequestration (CSS)  
ÅProtection / enhancement of features 

to provide nature-based solutions
ÅBut population is growing and these 

areas are threatened

The Lake Simcoe Watershed
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Municipal shift towards 
net zero
ÅFor example: York Region Official Plan 

(2022): 
ÅEstablished a target of net-zero 

emissions by 2050 
ÅRequires local municipalities to develop 

policies to meet net-zero emissions by 
2050

ÅEmission reduction targets constrained by 
population growth

ÅNeed for more accurate carbon accounting, 
and better estimates of sequestration rates 
for various natural features



Natural asset carbon 
assessment guide and 
toolbox

ÅA document to provide guidance and 
standardization for carbon 
assessments in our jurisdictions

ÅProvide carbon sequestration and 
storage values by natural asset 
features

Å7ƨƣШƚŸůĲШƖċƣĲƚШċƖĲШŰŸƣШũŸĦċũШŸƖШĬŸŰќƣШ
have strong scientific support
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LSRCA Research Cultural 
Woodlands

Cultural Thickets Cultural Meadows Restored 
Wetlands

Restored 
Grasslands

Meadow Marshes

Young Coniferous 
Plantations 



Within the Lake Simcoe watershed:

Å128,252 ha of NHS cover

Åcultural meadows, cultural thickets and cultural 

woodlands, make up a combined 27,407 ha of 

natural heritage cover in the watershed and is 

increasing

Landcover Type Nature Heritage Cover

Woodland
(excluding cultural woodlands)

34 %

Wetland 42.6 %

Early Successional 21.4 %



Study sites 

Cultural thicket

Cultural woodland

Cultural meadow



Monitoring carbon sequestration

[
[Annual belowground 

growth

Annual aboveground 
growth

Carbon released 
through 
decomposition

For woody-stemmed vegetation allometric equations and field measurements of 
stems are used to estimate above and belowground biomass 



Methods т field sampling 



Methods т carbon sequestration calculation 
263.7 g 
C/m2

((BG + AG ) x C parameter) т  % decomposition  
= net annual carbon sequestration rate

*allometric equations 



Methods - data prorating 
ÅCalculated the days each AG, BG 

and decomposition bag sample 
was deployed
ÅCalculated the length of the 

growing season per year per site
ÅÖƚĲĬШEŰƻŔƖŸŰůĲŰƣШ9ċŰċĬċќƚШ

historical weather station data to get 
the last and first frost date closest to 
each of our sites 

Note: Seasonal difference were not factored into this analysis, i.e., variability in 
decomposition or biomass growth.



Results т Average carbon 
biomass 
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Results
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Average Carbon Equivalent at Early Successional Sites in 
2023

Net annual carbon sequestration = 
((BG + AG ) x C parameter) т  % decomposition  

Average 
decomposition

Cultural 
Meadows

59.7 %

Cultural 
Thickets

65.6 %

Cultural 
Woodlands

65.1 %



Results 
Shift from non-woody to woody biomass as the secondary 
successional gradient proceeds 
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Results - Sequestration rates in the NACAGT 
comparison

Our study of local early successional sites found they had an 
average carbon sequestration rate of 2.38t C/ha/yr.

1 ha of early successional 
ecosystems offsets 

emissions from the energy 
use of 2 homes 

Land cover 
community type

Sequestration rate 
(t C/ha/yr)

Location LSRCA derived rates (2023- 
2024) (t C/ha/yr)

Cultural meadow Soil: 1.07 Minnesota Cultural meadow: 2.81 

Swamp thicket Biomass: 1.99 Lake Simcoe 
Watershed

Cultural thicket: 2.20

Pioneer deciduous 
plantation

Aboveground 
Biomass: 1.7 

Kemptville Cultural woodland: 2.14

Pioneer coniferous 
plantation

Biomass: 0.87 Walsingham 
in Norfolk 
County



Applications 
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Municipal greenhouse gas inventories
To apply local, accurate rates and inform sustainable growth.

Current land use Projected future land use



20

Existing carbon seq 100,670 tonnes of 
CO2e/year

Buildout without protection of natural 
features 
Åcarbon seq decreases by 3,523 tCO2e/yr

Buildout with protection of natural 
features 
Åcarbon seq increases by 512 tCO2e/yr

1,079

157



ìőċƣќƚШŰĲǂƣе

ÅContinued seq research:
ÅRestored wetlands / grasslands
ÅCommunity planting sites
ÅPlantations of different ages

ÅPartner research т forests (UofT), wetlands 
(Lakehead)
ÅTool to quantify potential seq benefits from 

naturalization 
ÅQuantifying methane emissions
ÅUpdating landcover layer
ÅUpdated carbon budget for the Lake Simcoe 

watershed
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Questions?
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