
Climate Change Adaptation WorkshopClimate Change Adaptation Workshop
Saint John, New BrunswickSaint John, New Brunswick

Economic & Social Impacts of Economic & Social Impacts of 
Changing WetlandsChanging Wetlands

Cynthia Edwards
Ducks Unlimited Canada

May 2008



What is a Wetland?

… land that is saturated with water long 
enough to promote wetland or aquatic 
processes as indicated by poorly drained
soils, hydrophytic vegetation, and various 
kinds of biological activity which are 
adapted to the wet environment.”

Wetlands of Canada, 1988, page 416

The only ecosystem designated for conservation by 
international convention, wetlands are highly valued as 

wildlife habitat and as natural water filters. 



Wetlands in Atlantic Canada

• 17 Million acres – significant loss over 400 years

• Agricultural Habitats
• 20,000 km2: 15% of the Maritime region
• 45,000 ha of  wetlands
• 58,000 ha of estuary
• 14,000 ha of DUC managed wetlands

• Maritime Forested Habitats
• 129,000 km2: 75% to 80% of the Maritime region
• 750,000 ha of wetlands
• 277,000 ha of estuary
• 11,500 ha of DUC managed wetlands





Natural Capital Services from Wetlands:  What 
to Value

• Natural filters: improve 
water quality and help 
neutralize sewage 

• Mitigate eutrophication
& reduce toxics through 
wetland plants such as 
duckweed 

• Recharge water 
supplies Forest wetlands 
overlying permeable soil 
may release up to 
100,000 gallons/acre/day 
into ground water



Wetland Goods & Services

• Control floods: absorb 
large amounts of water.  
Four-tenths of a hectare of 
wetlands can store over 
6000 cubic metres of 
floodwater

• Habitat for many species 
of wildlife including at risk

• Wealth of products: fish 
and shellfish, berries, 
timber, wild rice, medicine

• Cultural Values: wildlife 
viewing, hunting, fishing, 
and traditional lands



Functions of Wetlands: Water Quality

• Retain sediments: up to 70%

• Absorb nutrients: 

• Nitrogen up to 95%

• Phosphorus up to 92%

• Degrade pesticides: < day to months 

• Reduce pathogens: coliforms up to 90%



Water Quality: research in Broughton’s 
Creek Watershed, MB

• Being developed by the University of Guelph 
and DUC

• Looking at a heavily impacted watershed in the 
prairie pothole country

• Research question: What has the loss of 
wetlands meant for water quality in Manitoba

• Lake Winnipeg Watershed



1968

2005



If restored wetlands to 1968 levels….

• Peak discharge reduction by 34%
• Average daily sediment loading reduction by 51%
• Yearly sediment loading reduction from 87 

tonnes

Water Quality Degradation…

Total phosphorus and total nitrogen rates have 
increased by 66% - due in part to wetland 
drainage



Increased intensification of agriculture

• Wetlands provide natural buffers to protect 
water courses

• If climate change results in reduced arable land, 
intensification is likely to increase

• This makes the buffers even more important

• Wetlands as a last line of defense!





Functions of Wetlands: Flood Protection

• Wetlands help prevent flooding by absorbing 
and slowly releasing excess run-off.

• Mississippi River: Cost of replacing the flood control of 
the 5,000 acres of wetlands drained each year in 
Minnesota … 1.5 million (USEPA 1995)

• Charles River Watershed Association: the Charles 
River Basin Authority acquired and preserved 3,400 
hectares of wetlands as a natural storage area for flood 
control 

• Especially important in extreme weather events



Elsberry Drainage District Office, Missouri, 1993Elsberry Drainage District Office, Missouri, 1993



Functions of Wetlands: Carbon Sequestration

• The Agriculture & Wetlands GHG Initiative: A 
collaborative multi-agency research initiative investigating 
the potential for wetlands, riparian areas, and grasslands 
to function as carbon sinks and reduce GHG emissions

• Includes researchers from:
• Ducks Unlimited Canada: Pascal Badiou 
• University of Saskatchewan
• University of Manitoba
• Alberta Agriculture, Food and Rural Development
• Environment Canada (CWS)
• University of Alberta
• Nova Scotia Agricultural College
• McMaster University
• University of Western Ontario



1. Finding a Natural Solution: Exploring 
Carbon Sequestration of Prairie Wetland 
Landscapes

2. Management of Agricultural Landscapes 
with Wetlands and Riparian Zones: 
Economic and Greenhouse Gas 
Implications

Main Projects





(Restored since 1968)
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Functions of Wetlands: Cultural Values

• Cultural association with water
• Healing properties
• Medicinal plants
• Well-being

• Wildlife hunting & viewing:
• Substantial contribution to the economy

• Non-use and aesthetic values

• Appreciation of nature & biodiversity

• Some aspects are hard to measure but critically 
important



New York Times: December 11, 2007



• Dr. Nancy Olewiler of 
Simon Fraser University 

• Four Case Studies:
• The Lower Fraser in BC
• The Upper Assiniboine   in 

SK
• The Grand River in ON
• The Mill River in PEI

• Looks at the net benefits 
of conserving natural 
capital

• Focus on uplands but can 
be applied to wetlands as 
well

Valuing Wetlands



Major Threats to the Mill River

• Loss of wetlands to industrial agriculture & 
recreational development

• Soil erosion

• Phosphorus and nitrate levels – implications for 
aquatic life

• Reduced shellfish harvest

• Nitrate contamination of drinking water



The Net Value of Conserving Natural Capital in 
the Mill River Watershed

Benefits (costs) $/ha/yr Best Estimate

Saved government payments 90.00

Decreased sedimentation 1.15

Increased recreational fishing 16.52

Reduced GHG emissions 8.90

Carbon sequestration 7.19

Increased wildlife hunting & viewing 4.98

Wildlife: non-use & aesthetic 16.02

Total Gross Benefits 144.67

Olewiler 2004

This is fo
r u

plands – wetland benefits
 in many cases would be higher!



Wetlands & Climate Change

Climate Change & 
Extreme Weather

Wetland Loss 
Releases

Stored Carbon

GHG Emissions
Increase



Management options

• Protect existing wetlands to mitigate against 
climate change

• Governments in Atlantic Canada have already begun to 
implement strong wetland policy that actually protects 
wetlands

• Encourage restoration of wetlands
• Ecological Goods and Services programs
• Agricultural programs such as the National Farm 

Stewardship Program are moving towards this

• Education & extension
• To increase awareness of the role of wetlands and what 

their loss could mean for adaptation to climate change





Thank you!

www.ducks.ca
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