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Executive Summary

The decade between 1966 and 1976 has seen large amounts of growth in the Edmonton area.
Alongside this has come great amounts of change to the surrounding landscape. This report
describes the differences in land cover use over these 10 years. Overall, productive woodlands,
urban built-up areas, and horticulture have shown very strong expansion in the period. This is
likely the end result of increased urbanization and population growth, as well as an increase in
the timber and agricultural industry. However, this has also resulted in loss of patch connectivity
meaning that habitats could be increasingly fragmented.



Background

The study area covered in the following report consists of the land cover immediately
surrounding the city of Edmonton. The biggest driver of land use change over the years has been
for economic purposes following large growths in Edmonton’s population. Edmonton continues
to growth and expand outwards at a rapid pace, meaning that natural landscapes such as
unproductive land sand or unimproved rangelands will likely become pastures and horticultural
lands. Urbanization continues to growth in Edmonton, as more and more people move into the
city. Expansions in the forestry and timber industry have also led to increased productive

woodland use.

Methodology

Land cover data for the Edmonton region was taken from the Canada Land Use
Monitoring Program (CLUMP), through the Geogratis website. This provided us with vector
land use data for the years 1966 and 1976, allowing for a 10-year comparison. Vector files were
then converted into geoTIFF raster files at 100m resolution. The data was then processed and fed
into Fragstats, a spatial statistics software, to calculate several metrics. A land use class transition
matrix was also created through a pivot table in Microsoft Excel, along with several maps in ESRI

Arcmap.

Results



Looking at the area shown in the zoomed in maps, the land cover in 1966 primarily
consisted of unimproved pastures and rangelands, with a fair share of unproductive woodlands.
However, the 1976 map shows significant land cover change, with a large proportion of land
being converted into productive woodlands. This likely indicates a strong growth in the logging

industry.

The transition matrix below details the quantitative change in land use types. A transition
matrix is a type of stochastic chart showing change between two data sets and can be used to
predict future change. The matrix detailed below contains 1966 land use types as rows and 1976
land uses as columns. Highlighted boxes indicate where land use has remained the same. Looking
down the highlighted diagonal, cropland and urban built-up areas generally tended to stay the
same, while mines, quarries, sandpits, and gravel as well as unimproved pasture and rangelands
mostly changed with some portions remaining the same. Conversely, almost every instance of
other land use types changed to a significant degree. Outdoor recreation in particular shows great
change, with none of the original land staying as recreational, mostly having been changed to

horticulture.

The biggest change can be seen in productive woodlands, with 95% of the land being
changed to pastures and forage crops. This shows a large growth in the agricultural industry, as
forests are clear cut to form feeding pastures for cattle farming, reflective of Alberta’s large cattle

industry.



With regards to the metrics computed by Fragstats, 12 metrics were compiled, as shown
in the chart below. Going from left to right, total class area (CA) refers to the amount of land in
hectares occupied by a given land class. Percent of landscape (PLAND) is the fraction of the total
map area taken up by a class, while NP is simply the number of patches of a class. Total edge (TE)
is the sum of all edges of patches of a land use class. Area_CV is the coefficient of variation in
patch area, Shape_ MN is mean patch shape index, and Shape_AM is area-weighted mean patch
shape index. These metrics provides measures of central tendency with regards to the shape and
size of the patches. PAFRAC, or perimeter-area fractal dimension, is a measure of fractal
dimension computed with the formula 2/Slope. TCA is the total core area. Core area is the total
patch area after a certain edge buffer is removed, to calculate the internal area of a given patch.
Total core area then finds the sum of all areas that do not touch an edge, in contrast to TE (total
edge). Core area percent of landscape (CPLand) is the fraction of the total mapped landscape that
consists of core areas. NDCA is the number of disjunct core areas, which sums up all disjunct
core areas for a given land use class. A disjunct core is a spatially distinct core area. These are
usually separate, but in certain cases a single patch may contain multiple disjunct cores of the
same type due to poor connectivity. In landscape ecology, an organism may see these different
cores as completely different patches. Finally, CONNECT refers to connectivity, or the degree of
physical continuity between landscape patches. This is a vitally important metric for studying

organisms, as it directly relates to the ability of an organism to migrate across landscape patches.



Looking at the data, connectivity indexes have generally dropped, with the notable
exception of certain human developed class types such as woodlands and mines and quarries.
This indicates a strong growth in human economic activity. Elsewhere, classes such as
horticulture have experienced large drops in connectivity, meaning that there is increased
landscape fracturing, despite the strong overall growth in horticultural area, up to 730 m*.
Fracturing can result in diminished habitat mobility for many organisms, especially small
animals unable to travel long distances. CA (total area) shows a strong growth in several types of
land use classes. For example, productive woodland has doubled in 10 years from 28450 m* to
59439 m?, while non-productive woodland has dropped by nearly 12000 m* According to the
transition matrix, most of the land that became productive woodlands was formerly improved
pastures, while most of the non-productive woodlands had become swampmarsh. The vast
majority of productive woodlands in 1976 are most likely new growths, as the transition matrix
indicates that a large amount of existing productive woodland has been converted to
horticulture. This can also be seen in the patch count (NP), which shows a significant drop in the
number of patches present for unimproved pasture and rangeland, and a spike in productive
woodland patch counts. However, this new woodland is also highly fragmented, as seen by the

drop in total core area despite the increase in total area.

Recommendations
We recommend that the City of Edmonton undertake additional consultations with

wildlife experts in order to determine the extent of the impact that landscape fragmentation and



land use change has on local protected wildlife. Additionally, protection plans should be put into

place for productive woodlands to prevent future deforestation, as new growth trees are less

productive overall as compared to old growth.
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3. Chart of Largest Land Use Changes

Land Use Classes by M?
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