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Alberta
Canada

662 km2

1.4X California

4 million people
10% of California

Statistics Canada
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Alberta
Canada

Boreal Forest

Prairie
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Boreal Forest

Prairie
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Agriculture
Forestry

Conventional oil & gas
Oil sands mining & in situ

83% Urban
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Long-term monitoring system
1,656 sites

1000 sampled since 2007
Upland & wetland

Vegetation, wildlife, soil, habitat

5



The project

1. Map ecosystem services & biodiversity
– Biodiversity
– Pollination
– Water purification
– Carbon storage
– Timber production
– Forage production

2. Demonstrate management applications
– Sustainability reporting
– Market-based instruments
– Land use planning
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Sustainability reporting

• Defining the Environmental Footprint of 
Canadian Beef Production

• Principles & Indicators for Biodiversity 
Assessment – International Guidelines

• Sustainability Assessment of the 
Canadian Beef Industry
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Market-based instruments

Biodiversity
gain

Conservation

Biodiversity
loss

Development
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Land use planning

Foley et al. 2005. Science 309:570 9



Biodiversity Model
How does human land-use impact biodiversity?
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Species Distribution Models
>100 species
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Biodiversity Model
How does human land-use impact biodiversity?

Biodiversity 
Intactness

• 0 – 100%
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FootprintSpecies Distribution Models
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Pollination Model
What is the value of wild
pollinators to canola farmers?
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Pollination Model
What is the value of wild
pollinators to canola farmers?

Canola Yield

Morandin & Winston 2006

Land Cover
• Canola fields
• Nesting habitat

Bee 
Abundance
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Pollination Model
What is the value of wild pollinators to
canola farmers?

Canola Yield

Land Cover
• Canola fields
• Nesting habitat

Bee 
Abundance
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Water Purification Model

Cumulative River 
Loads

Nutrient 
Removal Maps

Where are the sources & sinks for water pollution?

Nutrient Supply Maps
• Nitrogen
• Phosphorus
• TSS

Overland Flow

Sources/sinks for 
points along the river

Nutrient Loading

Precipitation

Nutrient Deposition
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- Focus here is on how different basins contribute to drinking water. But there are other applications too. 



Application: Lake Management

Isle Lake Fish Kill

• What/where are the 
sources of pollutants?

• What areas are 
filtering pollutants?

• Where should future 
management focus?
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In addition to drinking water, can also look at lake management using this model. (Either for biodiversity/fisheries management, or waterfront property value, etc.)
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We can look at the different land-uses in the watershed…
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Then use the model to understand how those different land-uses – and their relative positions within the watershed – contribute to phosphorus loading in the lake.



Netlogo Platform

Presenter
Presentation Notes
Modelled in NetLogo
Regional models (major watershed)
800m cell size
Dynamic model; annual time step



Rangeland Soil
Carbon

Forage

Biodiversity
Intactness

Relative
Phosphorus
Retention

Forest Carbon

Pollination

Grassland

Agriculture

Waterton

Integration… work in progress
South Saskatchewan Watershed

Three sample areas
10 x 10km plots

– Waterton NP
– Annual cropland
– Native grassland
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3 sample landscapes/land-used in southern Alberta. 



It’s Our Nature to Know
Alberta Biodiversity Monitoring Institute

Collaborators
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Core sponsors

Images
Integration & Application Network, University of Maryland

Pacific Standard / Waller
Wikipedia

www.ecosystemservices.abmi.ca
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