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Habitat Suitability Analysis

Agri-Environmental Sustainability Metrics

… provides science-based agri-environmental 

information that can play a critical role in guiding policy 

and program design, and can help determine which 

options will be most effective.

Wildlife Habitat Availability on Farmland AEI

The Wildlife Habitat Availability on Farmland Indicator 

provides a multi-species assessment of broad-scale 

trends in the capacity of the Canadian agricultural 

landscape to provide suitable habitat for populations of 

terrestrial vertebrates.
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Canada: A Diverse Agricultural Landscape

The Canadian Agricultural 

Landscape…

• Comprises cultivated areas, grazing land 

with associated riparian land, wetlands, 

woodlands and natural grasslands.

• From a habitat suitability perspective, “non-

crop” classes are just as important as crop, 

grassland & grazing land classes.

Habitat Suitability Analysis

• Assessing the capacity of farmland to support wildlife habitats is important 

to understanding the impact of agriculture on the environment.

• Land covers associated with farmland vary in their ability to support 

wildlife, with natural & semi-natural cover types of highest value to wildlife.

• The Wildlife Habitat Availability on Farmland (WHAF) Indicator was 

developed by AAFC to measure and report on habitat suitability across 

Canada’s agricultural landscape. 

• Until recently, the WHAF Indicator was calculated every five years based on 

AAFC’s interpolated Census of Agriculture (…2001; 2006; 2011).

• The 2012 national operationalization of AAFC’s Annual Space-Based Crop 

Inventory (ACI) means that this indicator can now be calculated annually 

and with much greater detail.
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Old (Census of Ag 

Based) Methodology

Uses Interpolated Census of Agriculture values reported 

for Soil Landscape of Canada (SLC) polygons to estimate 

the Wildlife Habitat Availability on Farmland indicator.

WHAF (Based on Census of Agriculture)

(a) State (b) Trend

WHAF (Based on Census of Agriculture)

• The state and temporal trends in the WHAF are 

generated at SLC level nationally for Canada.
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… the lack of resolution in the COA “All Other Land” category.

Limitations of existing the WHAF Indicator…

WHAF (Based on Census of Agriculture)

• Issues with Census of Agriculture / SLC approach arise because of coarse 

geographic reporting scale (e.g. hidden effects from counterbalancing).

• AAFC’s Annual Space-Based Crop Inventory allows characterization of 

within-SLC spatial variability to much finer spatial resolutions (field level).

• Changes can be reported for any reporting unit of interest (i.e. is not 

limited to the SLC reporting scale; can choose any administrative 

reporting boundaries or user-defined grids).

• Areas of general “Cropland” (cereals, oilseeds, corn) and “All Other Land” 

classes (pasture, grassland, woodland, wetland, and unimproved pasture, 

etc) now can be estimated to greater detail than ever before. 

• EO-based methodologies better enable AAFC to timely report changes to 

wildlife habitat on farmland and the identification of key factors and 

trends (both positive and negative) that are driving them.

A New Generation of EO-Based Indicators
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New (EO-Based) 

Methodology
Using Earth Observation (EO) Data to Calculate the 

Wildlife Habitat Availability on Farmland Indicator.

WHAF (Earth Observation Based)

2013

Annual Space-Based Crop Inventory for Canada

WHAF (Earth Observation Based)
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Habitat Matrix – ACI 

Crosswalk

WHAF (Earth Observation Based)

• For each SLC (or reporting unit), species-specific habitat availability (SSHA) 

can be calculated for breeding and feeding requirements by generating a 

weighted mean of habitat use based on (a) the relative proportion of cover 

types used, and (b) the value of that habitat to the species as follows: 

SSHAbf = Σ ( %LCb×××× HUVb ) + Σ ( %LCf×××× HUVf ) 

Where:

%LC = The percentage of unit occupied by particular land cover category   

used by the species, and HUV = Habitat Use Value for breeding (b) and 

feeding (f) (primary = 1, secondary = 0.75, tertiary = 0.25). 

• Habitat Capacity based on breeding and feeding is the average of each 

SSHA for each SLC (or reporting unit). 

WHAF (Earth Observation Based)
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WHAF (Earth Observation Based)
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Only one value can be 

calculated for the rating of 

the whole polygon.

Local indicator rating

can be calculated

for each cell of a grid.

WHAF (Earth Observation Based)
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E.g. Potential Ovenbird Habitat Capacity for PEI

E.g. Multi-Species Habitat Capacity for PEI

(Breeding/Feeding)
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Summary

• EO-based indicators provide higher resolution “spatially specific” data for 

analysis and more rigorous estimates of uncertainty to modelers.

• Further engagement of CRSC is required to identify needs of the 

agriculture sector and ensure indicators are relevant to the sector.

• Ensure new EO-based methods are coherent, complete and consistent, 

and are able to provide detailed and timely information on landscape 

state and change as required. 

• Explore the application of scalable methodologies to other indicators.

• Further development of the AAFC Agricultural Monitoring Framework to 

support ongoing indicator activities (an integrated National Monitoring 

Framework for Canada to support a broad range of policy and program 

requirements related to the health of Canada’s terrestrial ecosystems). 


