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Contract: EDF-CA-2021i023

Duration: 5 years, (April 1st, 2022 – March 31st, 2027).

Title: Wetlands as nature-based climate-change solutions: 
Quantifying carbon-capture potential while building
a stronger green economy.

Status: Signed, We’re in year 2.

Funders: ECCC CAAF (Climate Change Awareness Fund) 
and partners.
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General Statistics

5 years (May 2022 – March 2027)

5 objectives

2 extension projects

13 institutions (to date)

20 Co-Pis (to date)

42 HQP (to date)
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EDI strategies

Establish the foundation 
for the rest of the project 

(Y1)

Track progress and collect evidence

Implement and integrate in the research Y2 to Y5

Explore opportunity to 
contribute our experience 
to institutional processes

(Y5 +)

Annual public 
report Y1.

Annual public 
report Y5

Annual public 
report Y2

Annual public 
report Y3

Annual public 
report Y4

EDI Training
& Training 
repository

Commitments for 
Diversity (Hirings)

EDI Committee

Commitments for 
Equity

Commitments for 
Inclusion

Annual EDI survey of commitments achievedCode of Conduct



5 Objectives
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Start
April 1, 2022

Finish
March 31, 2027

2023 2024 2025 2026 2027

Objective 1. Develop Authoritative Estimates Of Landscape-Scale Density Of Wetland 
Coverage For Agricultural Landscapes
April 1, 2022 - March 31, 2025

Objective 2. Develop Authoritative Estimates For Rates Of OC Accumulation, GHG Fluxes To The Atmosphere, And Carbon 
Transports Into (And Out Of) Wetlands 
April 1, 2022 - October 15, 2026

Objective 3. Develop Robust Estimates Of Hydrological Process Controls On OC Accumulation And GHG Fluxes From Wetlands 
April 1, 2022 - March 31, 2027

Objective 4. Develop Robust Estimates Of The Synergies (And Conflicts) Of Wetlands As NBS For Carbon Storage Versus Other Benefits
April 1, 2022 - March 31, 2027

Objective 5. Use The Authoritative And Robust Estimates Of OC Accumulation And GHG Fluxes To Inform Policy 
And Practice Tools To Incentivize The Use Of Wetlands As NBS For Multiple Benefits In Agricultural Landscapes
April 1, 2023 - March 31, 2027

Core Activities
April 1, 2022 - March 31, 2027

Today



Objective 1. Develop authoritative estimates of landscape-scale 
density of wetland coverage for agricultural landscapes.
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Probability of 
inundation 
(37 years)

Low Probability 

High Probability 

probability of Inundation over 37 years​

Base Map Dry Year Wet Year
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Probability of inundation (37 years)

Nodes (based on 37 years)

> 80%

60-80%

40-60%

20-40%

wetlandscape connectivity = 

                                

Number of nodes sharing 
inundated polygons (in a given year)

Total number of nodes (37 years)

Nodes (based on 37 years) Specific year’s inundation

Connectivity

1984
.
.
.

1994
.
.
.

2020

Probability of inundation 
(37 years)

Status of inundation during the 
growing season in each year
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Objective 2. Develop authoritative estimates for rates of 
organic carbon accumulation, GHG fluxes to the atmosphere. 
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National scale project focused on main agricultural regions of Canada.
8 Eddy Covariance Flux Towers in western Canada, 

and 1+ in eastern Canada.
Monitoring of about 150 individual wetlands, including intact and restored wetlands.
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Quantify GHG 

fluxes from 

wetlands in 

the Canadian 

PPR 

Does land use 

impact 

wetland GHG 

fluxes?

What are the 

drivers of 

wetland GHG 

cycling in the 

PPR?
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Higher methane flux in croplands doubles the global 
warming potential compared to grassland/pasture land
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}
Cation exchange 

capacity (CEC)

Net 

Organic 

Carbon 

Sequestration

SHORT TERM CONTROLSLONG TERM CONTROLS

State Factor

Time

Climate

Topography

Biota

Direct Controls

Oxygen

Litter quality 

(C:N)

Carbon quality

(lability) 

Riparian buffer

Interactive Controls

Plant and 

microbial 

functional 

types

Soil resources&

inundation

Indirect Controls

Erosion/ 

deposition

Land

management

Carbon quantity

Water table

Parent 

Material

NPP

Root/

microbial 
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Soil texture

–

–

–

–

–

+/–

Potential evapotranspiration

–

+

+
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Tidal regime
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Bansal S, Creed, IF et al. (2023). Practical Guide to Measuring Wetland Carbon Pools and Fluxes. Wetlands. [In press].



Objective 3. Develop robust estimates of hydrological process controls 
on organic carbon accumulation and greenhouse gas fluxes.
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Stable Groundwater Table Depth

• Using more than 20 million 
Observations

• Model: XGBOOST
• At 500-meter resolution
• The most accurate & highest 

resolution available product in the 
lake and wetland-dominated 
landscapes

Janssen, Ameli, Jasechko , In prep



24 Leibowitz  et al, 2023, Nature Water

Identifying & Calculating Quantitative Metrics for 
Mode, Transit Time, and Transit Length of 

hydrologic connections of wetlands 
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Towards the Development of Ensemble Modelling Frameworks in
Biogeochemistry:

Regional Catchment Site

Y1 Y2
Y3



Objective 4. Develop robust estimates of the synergies (and conflicts) 
of wetlands as nature-based solutions for carbon storage versus other 
benefits. 
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Objective 5. Use the authoritative and robust estimates of organic carbon 
accumulation and GHG fluxes to inform policy and practice tools to incentivize 
the use of wetlands as nature-based solutions for multiple benefits in 
agricultural landscapes.
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Objective 5.1 Establish wetland information network

• CANWIN Repository to compile databases, protocols, 
information, guidelines, will be displayed in a public 
and openly accessible repository.

• Technical skills required (Application Developer)

Application 
Developer
Job Posting 

being 
drafted
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Integrate wetlands and their role in 
OC accumulation and GHG reduction 
into the National GHG inventory.

Objective 5.2. Integrate wetlands and their role in OC accumulation 
and GHG reduction into the National GHG Inventory. 



Objective 5.3. Develop approaches to quantify agricultural impacts on wetland 
carbon storage and GHG emissions to enable farmers to make land management 
decisions that are consistent and quantifiable at the national scale.

30

Holos is a whole-farm model and software program that 
estimates greenhouse gas (GHG) emissions based on 
information entered for individual farms. 

The main purpose of Holos is to test possible ways of 
reducing GHG emissions from farms and is available at 
no cost to users
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5d. Provide the evidence needed to support national initiatives for 
nature-based climate solutions.



5.4 Extension projects: 

Lake Winnipeg Watershed and Great Lakes-St. Lawrence River Basin

Identify the main socio-economic drivers of wetland conversion 

and projecting how these drivers might change the rates of wetland 

conversion, and the resulting GHG.

Cost-effectiveness and cost-benefit analysis of protection, 

conservation, vs. restoration of wetlands on agricultural lands as 

NbCS in the Great Lakes-St. Lawrence River Basin
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Wetland Assessments

Source: Statistics Canada, Agriculture Division, Remote Sensing and Geospatial Analysis 
section, 2017. Agricultural Ecumene Boundary File – 2016. 
https://open.canada.ca/data/en/dataset/317bf695-b6e2-4b60-90a8-51cd3c3d3d64

Area covered by:
CAAF Wetlands as Nature Based Climate Solutions (green)

Lake Winnipeg Watershed Area 
covered by the first extension to the
CAAF Wetlands as Nature Based Climate Solutions Project
led by Patrick Lloyd-Smith, 
and John Pattison-Williams.
 

Great Lakes-St. Lawrence River Basin area* 
covered by the proposed second extension 

to the CAAF Wetlands as 
Nature Based Climate Solutions Project 

led by 
Roy Brouwer

Jie He
Ben DeVries

Genèvieve Ali
George Arthonditsis

Cross fertilization of
theories, methods, approaches
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Irena Creed Georgios 
Arhonditsis 

Roy Brouwer Jie He Ben DeVries Geneviève AliJohn Pattison-
Williams

Patrick Lloyd-
Smith

Socioeconomic addition for the

 Lake Winnipeg Watershed

Socioeconomic Analysis of the

 Great Lakes-St. Lawrence River 
Basin

Investigators on extension projects
(one confirmed, one pending)



Objective 5.5. Inform Canada’s proposed National Index On Agri-food Sustainability
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Key Performance Indicators (Year 1)

Unit of Measure Target Quantity Actual Quantity Status

# of activities 5

Publications: +6

Publications in 

progress: +2

Presentations: +15

Meetings: +40

Grants: 7

✅

# of items developed 1 1(*) ✅

# of downloads of data, tools, 

or models on an annual basis
0 0 ✅

# of HQP trained (including 

those who are paid directly 

from the project and those

who join through other  

funding)

10 30 ✅

Number or evidence of tools, data sets, technologies, models, 

and/or methodologies developed as a result of project 

activities. (In lieu of a discrete number of items developed, 

evidence of progress will need to be provided during 

required reporting cycles).

Evidence of use of the data, tools, and models in the 

Canadian wetland information repository

Evidence of the training of Highly Qualified Personnel 

(HQP)

Number of communication activities or products delivered to 

knowledge users. (These can include publications, including 

scientific journal publications, conference or other 

presentations, seminars with knowledge users, publication in 

professional magazines, etc.)

Performance Indicator



Challenges



• Institutional agreements take longer than expected.

• Agreements between institutions and unions can affect budgeted 
expenses for unionized technicians (e.g., 7-9% increase in staff 
salaries).

• HQP hiring of international students.

• HQP funding periods do not align with ECCC contract periods.

• How and when to engage non-government organizations.

38



Contact:
Irena Creed:  irena.creed@utoronto.ca
Pascal Badiou: p_badiou@ducks.ca



Website: wetlandsolutions.org 

40

https://wetlandsolutions.org/


Co-investigator Institutions
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Partner organizations

• ECCC, Environment and Climate Change Canada

• AFOLU, Agriculture, Forestry and Other Land Use 

• AAFC, Agriculture and Agri-Food Canada
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Canadian Forage and Grassland Association
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